
respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr) 8 ·b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta·b,c 70 Adulta,b,c 

Body Weight (kQ) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,550 a,b 

( = 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,9508 ·b 10,950 8 ·b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Child8 10 Child8 

Inhalation Rate (m3/day) 2oa.b 30 Adulta 20 Adult8 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E98 1.36E98 1.36E98 

Water Ingestion Pathway 
2.48 2.48 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Child8 0.2 Child8 

Skin Adherence Factor (mQ/cm2) 0.28 0.07 Adult8 0.07 Adult8 

Exposed Surface Area for Soil/Dust 2,800 Child8 2,800 Child8 

(cm2/day) 3,3008 5,700 Adult8 5, 700 Adult8 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

8 Technical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency_ 250 day/yr 4 hr/wk for 52 wk!yr 
Exposure Duration (yr) 25a,b 3oa.b 

BodyWeiQht (kQ) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,9soe 
Mass Loading for Inhalation gJm3 1.36 E-5d 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Residential 

365 day/yr 
3oa.b 

70 Adulta,b 

100 mg/dayc 

10,950d 

7,300d,e 
1.36 E-Sd 

16.5C 

1 01.8b 
0.25b,d 
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SWMU 52. the lWDS Holding Tanks. is an approximately 0.6-acre site located in TA-V. 

The LWOS was designed to receive and discharge radioactive effluent from the SERF and other associat
ed laboratories in Building 6580. The lWDS consists of the Holding Tanks (SWMU 52). the Drainfield 
(SWMU 5). and the Surface Impoundments (SWMU 4). The SERF operated from 1962 to 1971 . 

SWMU 52 consists of three underground holding tanks; two concrete tanks plumbed in series (Tanks 1 and 
2), and one steel tank (Tank 4). The tanks were designed to allow short-lived radio nuclides to decay before 
discharging to the Drainfield (referred 10 as Tank 3 and SWMU 5). The two concrete tanks (Tanks 1 and 2) 
have volumes of 2,000 and 6,000 gallons, respectively. The steel tank (Tank 4) has a capacity of approxi
mately 30,000 gallons. The tanks are still in use. 

Depth to Groundwater 
Depth to regional aquifer is approximately 500 It bgs. 

Constituents of Concern 
VOCs 
SVOCs 
Metals 
Radionuclides 
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SWMU 52 
LWDS Holding Tanks 

In 1992. the liquid effluent in the accessible tanks, Tanks 2 and 4, was sampled. 

In September 1992, a 9O-degree joint coupling in the pipe on the down-flow side of the Holding Tanks was 
disassembled. Swipe samples were collected from inside the pipe, and a soil sample was collected imme
diately below the disassembled joint. 

Also in September 1992. three angled boreholes (lWDS-BH06 through lWDS-BH08) were advanced in the 
vicinity of the lWDS Holding Tanks and Drainfield. Two additional angled boreholes (LWDS-BH15 and 
lWDS-BH16) were completed in 1994. 

Soil samples were collected from the surface to a maximum depth of 43 ft and 50 ft during the drilling activ
ities in 1992 and 1994, respectively. The five boreholes drilled and sampled were located as closely as 
possible and adjacent to the Holding Tanks. Therefore, these soil samples are considered to be representa
tive of the soil directly adjacent to and below the Holding Tanks. 

The 1992 and 1994 soil samples were analyzed for VOCs, SVOCs, metals, and radlonuclides by an off-site 
laboratory. 

Eight metals (arsenic, barium, beryllium. cadmium. total chromium, copper. nickel . and vanadium) exceed
ed background values. There were detections of three VOCs and two SVOCs in the soil samples. One 
sample had a Th-232 activity slightly above background and four samples had a tritium activity above 
the background value. 

Summary of data Used for NFA Justification 
A total of 42 soil samples collected from the boreholes drilled in 1992 and 1994 were used for the final risk 
assessment. 

Recommended Future Land Use 
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Industnalland use was established for this site. 
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Risk assessment results for the residential land-use scenario are calculated per NMED risk assessment 
guidance in 2003 as presented in the "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 

Because COCs were present in concentrations or activities greater than background-screening levels or 
because constituents were present that did not have background-screening levels, it was necessary to 
perfonn a risk assessment for the site. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 

The total human health HI was 0.63 for the residential land-use scenario, which is less than the NMEO 
guideline of 1. The total estimated excess cancer risk was 2E-5 for the residenlialland-use scenario. 
which is above the NMED guideline of 1 E-5. Using the UCLs of the mean concentrations for the main 
contributors to risk (arsentc), the total estimated excess cancer risk was reduced to 4E-7. Thus, the total 
HI and estimated excess cancer risk are below the NMED guidelines for a residential land-use scenario. 

The human health incremental TEOE for a residential land-use scenario was 1.7 mremlyr. which is below 
the EPA numerical guideline of 75 mremlyr. The human health incremental TEDE for an Industrial land
use scenario was 6.8E· 1 mremJyr, which is below the EPA numerical guideline of 15 mrem/yr. Therefore, 
SWMU 52 is eligible for unrestricted radiological release. 

Because all COCs at SWMU 52 are greater than 5 It bgs. no complete ecological exposure pathways 
exist at this site. and no COGs are considered to be COPECs. 

In conclusion, human health risk under a residential land-use scenario and ecological risk are accep
table per NMED guidance. Thus. SWMU 52 is proposed for CAC without institutional controls. 

Human Health Risk Assessment Valu es ror SWMU 52 Nonradiological COCs 

Ma:dmuml R:dential Land- Use Sttnario· Residentiall..and,UR S«nario· 
UCL Maximum CODunlrations) (Ue L Coatentrations) 

COD« nfratio. Ilazard Cantn' Hazard Cancer 
COC (mol") Index Rh. Index Risk 

ID~anic-

Arsenic 6.7 / 3:1. 03 1 2E-l Below Below 
Bac~oundb Backgroundb 

Bariwn 4 12 O.OS - O.OS 
B~lI iwn 1.2 0.0 1 IE-9 0.0 1 
Cadmiwn 1.3 0.03 9E-1 0 0.03 
Chromium. tOlD.I ~ 2S.2 0. 13 IE-7 0. 13 

C= 18.4 0.0 1 - 0.01 
Nickel Il.l 0.0 1 0.01 
Vanadium 2S.2 O.Ol - 0.05 
O..!.&.anic-
Acelone O. ll 0.00 0.00 
2-Butanone 0.016 0.00 0.00 
bis(2-Ethylhcxyl) 1,3 0.00 3E-S 0.00 

I phthalate 
OJ-n-butyl phthalate O.Ol l J 000 0.00 
Me~lene chloride 0.024 000 3E-7 0.00 

Total 0.63 2[ -5 0.32 

NMED Gllulom:r I 1£'-5 < J 
Not~ : UCLs are calculated only for risk drivers. UCL coocentrldions arc in bold. 
'EPA 19S9 
bUCL concentration was below background screening level. Therefore, risk was not calculated. 
~Chromium, total assumed to be chromi um VI (most consen·ative). 
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EXECUTIVE SUMMARY 

Background 

A significant portion of the nuclear design and engineering work performed at Sandia 
National LaboratorieslNew Mexico (SNUNM) was conducted in Technical Area V 
(TA-V). The Liquid Waste Disposal System (lWOS) was desrgned to receive, monitor, 
and discharge radioactive effluent from the Sandia Experimental Reactor Facility 
(SERF) in TA-V. The lWOS consists of three holding tanks and an associated pumping 
system (Environmental Restoration [ER] Site 52), a drainfield (ER Site 5), and two 
surface impoundments (ER Site 4). 

Starting in 1963, radioactive discharges drained to the holding tanks where they were 
monitored and then pumped into the drainfield. The discharge water washed away the 
soil near the drainfield. In 1967, the drainfield collapsed and would no longer accept 
water. Discharges were then directed into the impoundments, Radioactive discharges 
continued until 1971 when the SERF was decommissioned. From· 1963 lJntil 1971, the 
system received approximately 19 million gallons of wast~ water contaminated with 
apprOXimately 35 curies of radionuclides. Nonradioactive discharges to the surface 
impoundments continued until 1992. Possible contaminants for all LWDS sites include 
radionuclides from the discharge of reactor cooling water, organic solvents/heavy metals 
from various industrial processes in TA-V, and polychlorinated biphenyls (from an 
unknown source in the LWDS surface impoundments only). Presently, the .LWDS 
holding tanks discharge to a new TA-V Liquid Effluent Control System. 

In'VestigationWork Plan 

The LWDS investigation was performed in accordance with the Liquid Waste D;sposal 
System RCRA FaCJlity Investigation Wort< Plan (hereafter the "LWDS RFI work. plan"). 
The investigation included collecting 80· surface soil samples and performing geo
physical tests in the LWDS surface impoundments, drilling 16 boreholes, performing an 
internal investigation of the LWDS holding tanks and associated piping, and installing 
and sampling ground-water monitor wells at the LWDS surface impoundments and 
drainfield. . 

The LWDS RFI work plan has four basic objectives: 

. 1. Define the nature and extent of contamination at each of the ER sites that 
comprise the LWOS, 

2. Identify potential contaminant transport pathways, 
3. Evaluate potential risks posed by the levels of contamination identified at the 

LWDS, and 
4. Provide guidance for selecting remedial alternatives at the site, if necessary. 

Data Evaluation 

Data colle~ted during the RCRA Facility Investigation (RFI) were evaluated several 
ways. InitialJy, a constituent population was statistically compared fo natural background 
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using EPA-approved methods. Any constituent of concern failing the statistical 
comparison was further analyzed for its spatial distribution. Contamination at the LWDS 
demonstrated a strong spatial correlation with the discharge points, and the combination 
of statistical techniques with the use of process history provides a robust analysis. 
Constituents that failed the statistical comparison to background and showed a strong 
spatial correlation were identified as contaminants. 

After a constituent was identified as a contaminant, the sample population was 
compared to RCRA proposed action levels and, in most cases, studied in a detailed risk 
assessment. A computer model developed by SNUNM, called the Probabilistic Risk 
Evaluation and Characterization Investigation System (Precis), was used. The basic 
risk assessment methodology defined by the U.S. Environmental Protection Agency 
(EPA, 1969) has been modified to include a quantitative uncertainty analysis technique. 
The probabilistic risk assessment methodology is ideal for quantitatively assessing 
uncertainty. Site-specific sections list assumptions from the risk assessment 
methodology that relate to future land use and exposure unit definitions. 

Results and Recommendations 

In summary, contamination was detected at all three sites. Contamination levels are low, 
in most cases barely discernible above background, and are limited to the near surface of 
the LWDS surface impoundments, the Vicinity of the LWDS drainfield, and inside the 
LWDS holding tanks. A detailed analysiS of these contamination levels has been 
completed, and No Further Action is recommended for all three sites. 

Trichloroethene and its degradation products are present in LWDS drainfield ground-Water 
monitor well LWDS-MW1. These chemicals have not been detected in any LWDS ER 
sites and are most likely from another source area in TA-V. Further investigations of TA-V 
ground-water issues continue under the TA-IIIN RCRA Facility Investigation. 
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1.0 INTRODUCTION 

1.1 Site Background 

A significant portion of the nuclear design and engineering work performed at Sandia 

National Laboratories/New Mexico (SNUNM) was conducted in Technical Area V 

(TA-V). The Sandia Engineering Reactor Facility (SERF) located in TA-V consisted of a 

main reactor and experimental facilities housed in Buildings 6580 and 6581, and support 

facilities housed in Buildings 6582 and 6583 (Figure 1-1). Operation of these facilities 

resulted in the generation of industrial wasle water, some of which contained low 

concentrations of radionuclides. The Liquid Waste Disposal System (LWDS) received 

and managed this waste water. 

The LWDS consists of three holding tanks and the associated pumping system 

(Environmental Restoration [ERJ Site 52), a drainfield (ER Site 5), and two surface 

impoundments (ER Site 4) (Figure 1-1). The LWDS received /iquid effluent from the 

main reactor, experimental facilities, and support facilities in TA-V. The holding tanks 

received liquid effluent from the SERF during that facility's entire period of operation 

from 1962 to 1971. The drainfield was used from 1963 to 1967; it collapsed in 1967 and 

was replaced with the two surface impoundments. The impoundments were used to 

, receive radioactive waste water from 1967 to 1971. Since 1971, the holding tanks have 

received nonradioactive waste water from the Hot Cell Facility (HCF) housed in 

Building 6580. The nonradioactive waste water was discharged 10 the impoundments 

until October 1992. Currently, the holding tanks dra in toa new Liquid Effluent Control 

System (LECS). The LECS receives and holds aU TA-V process water for sampling 

prior to discharge to the City of Albuquerque publicly-owned treatment works (POTW). 

1.2 RFI Work Plan Overview and Objectives 

All LWDS work has been performed in accordance with the Liquid Waste Disposal 

System RCRA Facility investigation Work Plan (hereafter the "LWDS RFI work plan") 

approved by the U.S. Environmental Protection Agency (EPA), Region VI in 1994 (SNL, 

1994a). The LWDS RFI work plan outlined an investigation strategy that included: 

• Collecting surface Soil samples at the LWDS surface impoundments; 

• Performing surface geophysical tests at the LWDSsurface impoundments; 

• Drilling and sampling boreholes at the LWDS surface impoundments, 
drainfieJd, and holding tanks; 
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• Performing an investigation ofthe LWDS holding tanks internal contents and 

. associated piping; and . 

• Installing and sampling ground-water monitoring welis at the LWDS surface 

impoundments and drainfield. 

The LWDS RFI work plan also described data analysis methods, including a comparison 

to background and health-based cleanup concentrations and activities. 

In summary, there were four overall objectives of the LWDS RFI work plan: 

1. Define the nature and extent of contamination at each of the three LWDS ER 

sites; 
2. Identify potential contaminant transport pathways; 
3. Evaluate potential risks posed by the levels of contamination identified, if 

present: 8IJd 
4. Provide guidance for remedial alternatives at the sites, if necessary. 

Sandia National Laboratories, AJbuQuel1:lue 
EnvIronmental Restoration Project 

1-2 Results of the 
LiquiQ Waste Disposal System Rfl 

September 1 995 



2.0 ENVIRONMENTAL SETTING 

2.1 Climate 

In general, the weather for Albuquerque and vicinity, including SNUNM, is typical of 

high-altitude, dry continental climates. The normal daily temperature ranges from 23°F· 

10 52°F in the winter months and from 57°F to 91°F in the summer months. The 

average annual relative humidity is approximately 46 percent; however, the relative 

humidity can range from a low of 5 percent to a high of 70 percent (Bonzon et aI., 1974). 

The average annual precipitation for the Albuquerque area is 8.54 in. The average 

monthly precipitation ranges from a minimum of less than 0.5 in. in the winter months to 

approximately 1.5 in. in the summer months. Mean annual snowfall in the Albuquerque 

area is approximately 11 in. Summer precipitation. particularly July through August, is 

usually in the form of heavy thundershowers that typically last less than 1 hour at any 

gi'Ven location (Williams, 1986). Average annual pan evaporation at Albuquerque 

International Sunport weather station 224 is 69 in. (U.S. National Weather Service, 

1982). 

Under normal conditions, wind speeds seldom exce.ed 32 mph and are generally Jess 

than 8 mph (Bonzon et al.. 1974). Strong winds, often accompanied by blowing dust, 

occur mostly in late winter and early spring. During these months, the prevailing surface 

winds are from the east. Rapid nighttime ground cooling produces strong temperature 

inversions and strong drainage winds down the TIjeras Canyon. 

2.2 Surface Features 

Cultural Surface Features 

The lWDS holding tanks and drainfield are located within TA-V. TA-V, which 

encompasses approximately 23 acres, contains approximately 20 permanent structures 

and 3D temporary buildings and trailers. The LWDS holding tanks and drainfieJd were 

constructed below grade; as such, the only visible surface features are the accesses to 

holding tanks 2 and 4, and the tank vents. 

The surface impoundments are located approximately 1000 ft northwest of TA-V 

(Figure 1-1). Except for monitor well LWDS-MW2, no permanent structures exist at the 
. -

surface impoundments. The surface impoundments also were constructed below grade. 
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Impoundment 1 is approximately 8100 ft2 with dimensions of 65 ft by 125 ft by 12 ft 

deep. Impoundment 2 is approximately 9400 ft2 with dimensions of 102 ft by 92 ft fly 

20 ft deep. The original size may have changed slightly as a result of sidewall erosion 

and the subsequent deposition of the eroded soil on the impoundment floors. 

The Technical Areas 3 and 5 RCRA Facility Investigation Work Plan describes other 

TA-V facilities in further detail (SNl, 1993). 

Natural Surface Features 

The LWDS is approximately 4 mi west of the Manzano Mountains and 7 mi east of the 

Rio Grande. Elevations at the LWDS range from 5400 ft above sea level at the surface 

impoundments to 5440 ft above sea level near the holding tanks. The immediate viCinity 

isa gently sloping plain. 

2.3 Surface Water 

Surface water is rarely present in the LWDS vicinity. During large rainstorms, surface 

water may pond in depressions that remain after grading operations within TA,V. After 

the storms, lhe ponds evaporate quickly. 

2.4 Geology 

2.4.1 Regional Geology 

The Albuquerque-Belen structural basin is one of the largest north,south trending basins 

in the Rio Grande trough. The basin is a compound graben measuring 90 mi long and 

30 mi wide, bordered by uplifted fault blocks to the east and west (Bjorklund and 

Maxwell, 1961). The eastern boundary is marked by Ihe Sandia, Manzanita. and 

Manzano mountains. The western side of the basin is bounded by the Lucero uplift, 

with the Ladron Mountains 10 the south and minor physiographic relief to the northwest. 

Erosion from the surrounding highlands has filled the Albuquerque basin wtlh up to 

9000 ft of sediments. This sequence of sediments, the Santa Fe Group Formation, 

consists of debris flows and channel, flood plain, and aeolian deposits. The Santa Fe 

Group thins toward the basin edges and is truncated by the bounding uplifts. The 

Miocene- and Pliocene-age Santa Fe Group sediments are interbedded with Tertiary 

and Quaternary basalts and pyroclastics, and are overlain in places by the Pliocene 

Ortiz gravel deposits and Rio Grande fluvial deposits (Bjorklund and Maxwell, i961}. 
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2.4.2 Local Geology 

From August 1992 to May 1993, the U.S. Geological Survey (USGS) collec1ed Ii1hologic 

and hydrQgeologic data beneath the LWDS during drilling operations. Information was 

collected from 16 boreholes and 2 ground-water monitor wells. 

The sediments underlying the LWDS facility consist of alluvial fan deposits derived from 

the Manzanitas to the east. On a local scale, alluvial fan deposits are charac1erized by 

great internal variability, and detailed correlations are not feasible. On a larger scale, 

however, general trends can be observed laterally and vertically. 

The borehole geophysical logs provide a continuous, normalized indirect measurement 

of the relative amount of "fines" in the sediment via the gamma-ray (GR) and neutron 

(N) curves. The GR log measures the natural radioactivity emitted primarily from the 

potassium-40 of the clays and the potassium feldspars. Increasing GR response (in 

counts per second) generally indicates an increasing percentage of fine sediments. The 

N log measures the relative concentration of the hydrogen (H) ion of water in the 

sediment, and because many clays contain chemically bound H in their crystal lattices, a . 
decreaSing N response generally indicates· an increasing. percentage of clayey 

sediments. Below the water table, the N becomes "saturated' and cannot be used for 

lithologic control. The generally increasing GR and decreasing N readings downward in 

both LWDS-MW1 and LWDS-MW2 wells (Figures 2-1 and 2-2) indicate the decrease 

with depth in average sediment grain size. 

Continuous core was collected and described for LWDS-MW1 and soil samples were 

collected for grain-size al1alysis and saturated conductivity (Ksal) at 20-ft intervals. The 

results of these measurements and lithologic descriptions indicate that coarse-grained 

sediments dominate the upper section and that grain size decreases downward to 

approximately 490 ft and support the interpretation of the geophysical logs. The top of 

the section is dominated by high-energy episodic debris flows that deposited coarse~ 

grained loads near the head of an alluvial fan derived from the eroding mountains to the 

east. As depth increases, the lithology indicates a more tranquil depositional 

environment at the toe of the alluvial fan. This lithologic variation is consistent with 

the regional depositional pattern of coarser material deposited over fine material 
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over time. Below 490 tt, the grain size and Ksat increases slightly, possibly suggesting a 

new sequence. The alluvial fan package in LWDS-MW2 appears similar. Below 

approximately 480 ft, the GR readings diminish, suggesting the same coarsening seen 

below 490 ft in LWDS-MW1. 

Petrographic analysis was performed with seven samples collected from LWOS-MW1. 

The samples were collected at selected points from archived core to represent the 

different layers defined in lithologic and geophysical logs. This analysis showed that 

mineralogy plays no significant role in the vertical variation in Ksat. The general 

decrease in Ksst downward is the result of a decrease in average grain size. 

2.5 Hydrogeology 

The Rio Grande, located 8 mi to the west, flows in a southerly direction and is the 

primary surface drainage feature in the Albuquerque-Belen basin. In the basin, the 

ground-water system is controlled by the Rio' Grande and its flood plain, tributary inflow, 

mountain front runoff, and recharge. 

The principal aquifer in the area occurs in the unconsolidated and semiconsolidated 

sands, gravels, silts, and clays of the Santa Fe Group Formation. The aquifer is 

generally unconfined, although semico.nfined conditions may exist locally because of 

,discontinuous, lenticular silt and clay-rich deposits. 

Beneath Kirtland Air Force Base (KAFB), the regional aquifer generally flows toward the 

Rio Grande at an average gradient of approximately 10 ftlmi; however, local 

perturbations in the water table are caused by municipal wells as well as lithologic and 

structural heterogeneity. Before extensive development of the regional aquifer by the 

City of Albuquerque and KAFB, the predominant ground-water flow direction in the 

SNUKAFB area was west-southwest (Bjorklund and Maxwell, 1961); however, 

municipal pumping by the City of Albuquerque and KAFB has substantially affected the 

natural ground-waler flow regime (Reeder et al., 1967; Kues, 1987). The KAFB 

production wells have a substantial effect on the hydraulic gradient in the area, creating 

a cone of depreSSion in the potentiometric surface in the northern portion of KAFB. 

USGS prOjections indicate that, by the end of the century, the water table in the 

Albuquerque area will drop an estimated 30 to 50 ft from 1989 levels (Reeder et aI., 

1967). 
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The primary source of ground water in the LWDS area is found primarily in the 

unconsolidated and semiconsolidated sedimentary deposits of the basin-fill aquifer. A 

relatively thick unsaturated zone of approximately 460 ft overlies this aquifer. The 

basin-fill aquifer underlying the LWDS site is recharged primarily by inflow from the 

mountain areas to the east. Recharge resulting from direct infiltration of precipitation is 

minor due to the high evaporation, low precipitation rates, and an extensive vadose 

zone. 
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3.0 DATA EVALUATION 

Data collected during the LWDS investigation were evaluated several ways.' 

Constituents of concern (COCs) are those contaminants that have been identified as 

possibly being released at a site. Analytical data were examined to determine whether 

each CDC is actually present at the site as a contaminant. This involved a statistical 

comparison to background coupled with an examination of the spatial distribution of the 

constituent. Initialry, a constituent's concentrations were compared to natural 

background using EPA-approved methods, as described in Section 3.2.4. Any CDC 

failing the statistical comparison to background (Le., could not be proven to be within 

background with 95 percent confidence) was further examined for spatial distribution. 

Contamination at the LWDS was proven to have a strong spatial correlation to the 

discharge points in the drainfield and impoundments. COCs that failed the statistical 

comparison to background and showed a slrong spatial correlation were identified as . 

contaminants. 

After a constituent is identified as a contaminant, the sample population is compared to 

EPA action levels and, in most cases, studied in a detailed transport and . risk 

assessment. A SNUNM-developed computer program, Probabilistic Risk Evaluation 

and Characterization Investigation System (Precis) (Knowlton, 1994), analyzed all 

contaminants for a particular site (organic compounds, radionuclides, and RCRA 

metals). The following sections describe this process in greater detail. 

3.1 Summary of Quality Assurance/Qualify Control Activities' 

All field activities performed at the LWDS during the implemen1ation of the LWDS RFI 

work plan (SNL, 1994a) followed strict Quafity Assurance/QualityControl (QNQC) 

protocols. These protocols in part comprise the collection of the appropriate field QC 

samples, including equipment blanks, method blanks, duplicate samples, matrix and 

matrix spike duplicate samples, and trip blanks. QNQC samples accounted for no less 

than 5 percent of all samples collected for the RFI investigation. 

The ONOC samples proved to be invaluable during the evaluation of the analytical 

results. This was particularly germane when reviewing the analytical data for vola1iJe 

organic compounds (Voes). Throughout the investigation, common laboratory 

contaminants including methylene chloride, methyl ethyl' ketone (MEK), and acetone 
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were consistently identified in both the field samples and the QG samples. The 

consistent presence of these constituents in method blanks and trip blanks suggests 

that they are attributable to laboratory contamination. Accordingly, low levels of VOG 

results for these analytes were not considered indicative of organic contamination. 

QNQC procedures employed during this investigation. also included verification and 

validation of the analytical results according to guidelines from AOP94-27 (SNL, 1994b). 

This verification includes reviewing sample holding times, equipment rinsale, method 

and trip blank results, and comparing duplicate samples. Some analytical results for 

individual parameters were out of compliance with respect 10 one or more of these 

criteria. Chromium-VI was especialJy problematic due to the 1-day holding time which 

could not be mel by the off-site laboratory. Table 3-1 identifies those analytes and 

associated samples evaluated as being oul of compliance with programmatic and 

regulatory requirements. There were relatively few noncompliances, so that the overall 

integrity of the data package is not expected 10 be affected. 

3.2 Statistical Analysis of Background 

As part of the Site-Wide Hydrogeologie Characterization (SWHC) Project, a statistical 

analysis of the background population was performed. The methodology and analysis 

results are summarized in. the remainder of this section, and aTe presented in greater 

. detail in the report entitled Background Concentrations of Constituents of Concem to the 

Sandia National LaboratorieslNew Mexico Environmental Restoration Project Phase II: 

Interim Reporl, dated October 1994 (IT, 1,994a). The purpose of the SWHC Project 

investigation was to determine the background concentrations for constituents that 

occur naturally at SNUNM. including metals and radionuclides. This investigation 

included compiling analytical data from samples collected during ER activities at 

SNUNM. These data were culled; all samples that were contaminated or had elevated 

detection limits were removed. The data distribution was then determined, and 

depending upon the distribution, either a 95-percent upper tolerance limit (UTL) or a 

non parametric 95th-percentile value was calculated. 

As required in the LWDS RFI work plan, a site-specific background study was also 

conducted at the LWDS. Sixteen surface-soil background and one duplicate surface

soil sample were collected from an area located northeast of the LWDS suliace 

impoundments: A 50-ft by 50·ft grid was established in this area, situated approximately 

1000 ft upwind. Sample collection procedures were identical to those used in the 

Sandia National laboratOries, Albuquerque 
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Table 3-1 
Analytes and Associated Samples in Noncompliance 

Numberin Percent in QC I 

Parameter Test Method Sample Type Noncompliance Total Samples Noncompliance FJaga 
I 

Cadmium 6010· Field, DUl'Ucate 2 392 0.5 D 
Chromium 6010· Field, Duplicate 8 392 2.1 D I 

Cobalt-60 Gamma Spectroscopy Field, Duplicate 4 391 1.0 D i 

Copper 6010' Field, DupHcate 14 381 3.7 D 
I 

Iron 6010· Field, Duplicate 4 385 1.0 D 

Lead 6010" Field, Duplicate 4 45 B.9 D 
Lead 7421· Field, Duplicate 4 399 1.0 D 
Lead-212 Gamma Spectroscopy Field, Duplicate 8 525 1.5 D 
Lead-214 Gamma Spectroscopy Field, Duplicate 2 525 0.3 0 

Manganese . 6010' Field, Duplicate 4 392 1.0 0 
Nickel 6010" Field, Duplicate 4 392 1.0 0 

Potassium 6010· Field, Duplicate 4 392 1,0 0 
Potassium-40 Gamma Spectroscopy Field, Duplicate 2 525 0.3 0 
Radlum-226 Gamma Spectroscopy Field, Duplicate 2 525 0.3 D 
'Radium-228 Gamma Spectroscopy Field, Duplicate 4 525 0.6 D 
Sliver 6010' Field, Duplicate 2 392 0.5 0 
Sodium 6010· Field, DUplicate 2 392 0.5 0 
Thallium-208 Gamma Spectroscopy Field, Duplicate 6 525 1.1 D 
Thorium-228 Gamma SI'ectroscopy Field, Duplicate 4 525 0.6 D 
Thorium-232 Gamma Spectroscopy Field, Duplicate 2 525 0.3 0 
Tritium EPA H-01· Field, Duplicate 20 386 5.2 0 
Vanadium 6010· Field, Duplicate 4 392 1.0 0 
ZInc 6010" Field, Duplicate 4 392 1.0 D 

114 . 
~ D denotes the sample is outside tl)e relative percimt difference (RPD) range. H1 denotes missed holding time for analysis. H2 denotes 

missed holding time for extraction or analysis. 
• Reference; U.S. Environmental Protection Agency (EPA), 1986, "Test Methods for Evaluating SOlid waste; VolumelA: ·Laboratory 

Manual PhySical/Chemical Methods; SW-846, Third Edition, EPA, Office of Solid Waste and Emergency Response, Washington, DC 
JNovember 1986}. .... . .. . '. 
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Table 3-1 
Analytes and Associated Samples in Noncompliance (Concluded) 

Number in . Percent in QC ! 
Parameter Test Method Sample Type Noncompiiance Total Samples Noncompliance Flag" J 

VOCs 8240 b Field 2 505 0.3 H1 

Ghromium-VI 7196" Field, Duplicate 86 86 100 H1 ! 

Mercury. 7471" Field, Duplicate 20 394 5.0 H1 

108 

SVOCs 8270· Field, Duplicate 34 452 75 H2 

34 .. 

a D denotes the sample is outside tile relative percent difference (RPD) range. H1 denotes missed holding time far analysis. H2 denotes 
missed holding time for extraction or analysis. 

b Reference: U.S. Environmental Protection Agency (EPA), 1986, "Test Methods for Evaluating Solid Waste; Volume IA: "Laboratory 
Manual Physical/Chemical Methods," SW-846, Third Edition, EPA, Office of Solid Waste and Emergency Response, Washington, DC 
(November 1986). 

~ote: VOCs = volatile organic compounds; SVOCs = semi-volatiie organic co"!pounds. __ 
~------

. _. 

e e e 
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. surface sampling conducted at the impoundments. The LWDS background data were 

included in the SWHC Project effort; the lWDS background populations were within 

SWHC background. However, the SWHC Project-determined background populations 

were used for data evaluation in this report, rather than the l WDS background data, for 

several reasons. 

• The data sets were much larger; 

• The SWHC Project approach was developed to be consistent with current EPA 
guidance, and the report has been submiHed to the EPA; and 

• The LWDS background soil samples did not replicate the lithologic range 
exhibited by the LWDS ER siles. 

Advantages of using the site-wide approach included lower cost, greater efficiency, a 

larger database of individual analyses, and the development of consiste~t values for the 

entire facility. Potential disadvantages of the site-wide apprtlach are that it may yield a 

broader range of values for each CDC than is directly pertinent to the lWOS, and it may 

not be statistically valid if several distinct populations (e.g., from different lithologies) are 

included in the data set. The latter is addressed by separately checking each data set 

for multiple populations. 

3.2.1 Background Metals in Soil 

Seven of the fourteen metals identified in soil samples (barium, beryllium, cadmium, . 

total chromium, copper, nickel, and 'zinc) were lognormafly distributed and therefore 

analyzed using standard parametric statistical methods consistent with EPA

recommended protocol. No data exist for mercury, tin, orzirconium. Lead, chromium

VI, silver, and total uranium were analyzed using nonparametric methods either 

because the final working data set possessed a high percentage of nondetect values, or 

because the distribution was multimodal. Table 3-2 summarizes all critical statistical 

parameters determined for each constituent.. In each case, either a 95-percent UTL 

(normal or lognormal distribUtion) or a 95th percentile (non parametric distribution) was 

calcul:ated. Several concentration values were rejected a priori for being approximately 

three to four times greater than the next highest value. Very few additional outliers were 

identified in the working data sets. 

Sandia f\;ational Laboratories, Albuquerque 
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Table 3-2 
Summary of Background Concentrations for Metals in Soli 

(adapted from IT,1994a) . 

Original Number of 
Numberot Number of Rejected Distribution Range Sample Geometric Mean 

Analy'" Sampl€ls Detects Samples Type (01911<9) Size (mg/kg) 

Barium 964 951 169 Lognormal 0.13--730 795 55.76 

Beryllium 436 406 103 Lognormal 0.1-1.1 331 0.317 

Cadmium 914 ~09 738 Lognormal 0.1-8.5 176 0.411 

Total Cnromium 1011'1 994 18 lognormal 0.01-68.1 99B 5.71 

Chromlum·V! 118 53 7 Unknown" <detection limit 111 <detection limn . «0.02) (<0.02) 

COPP"f 407 404 15 lognormal 1.11-29.0 392 6.179 

lead 738 438 48 Nonparametlic 1.0--110.0 690 4.575 

Mercury 0 0 0 Unknown" NlA 0 NlA 

Nldle\ 407 397 4 Lognormal 1.0--30.9 403 6.283 

Sliver 972 2313 725 NonpararnetrfC 0.05--10.0 241 0.741 

Zinc 161 161 3 Lognormal 8.3-59.9 158 22.15 

llrCDlliUm 0 0 0 Unknown' MfA 0 MIA 

4 Constituents of ,oncern are of ~nknowl\ dlslrlbulion type because data are either unusable or nonexistent. 

NoIe: mglkg ... milligrams per kilogf!Im; N/A = Not appllaable. 
- --

e e 

95% Upper 
Median . TQlerance 95th Percentile 
(mg/kg) Limit (mgikg) (mg/kg) 

68.20 398.1 NIA I 
0.33 0.1.1 N/A I 

0.50 3.5 NIA I 

5.70 22.9 N/A 

<<I .. t8"lioo limit NIl'. <deleClion limn 
(<:0.02) «0.02) 

. 6.20 11'1.7 NlA 

4.40 NIA 15.0 

N/A N/A Nil'. 

6.30 15.4 NlA 

1.0 NIl'. 4.0 

21.Q 46.7 NfA 

N/A N/A N/A 

-------- - - - -

e 



Numerous points representing suspected barium contamination at TA-II were deleted 

from the overall barium data sel, despite the fact thai they were not determined to be 

outliers. This action was justified because barium disposal occurred at the site and the 

probability plot indicated the presence of two distinct populations. Moreover, an 

independent statistical background study (IT, 1993) concluded that the observed second 

population of barium is likely due to anthropogenic activities. 

Metal concentration ranges were similar for surface and subsurface data; however, 

sUrface-sampling coverage was generally better, resulting in a higher range of values. 

Better coverage results in a greater observed data range because of the approximately 

lognormal distribution of the metals; however, total chromium /las a higher median at the 

surface, whereas the other metals for which data are now available (barium, beryllium, 

cadmium, copper, lead, nickel, total uranium, silver, and zinc) have higher values in the 

subsurface. With the exception of zinc, the differences between median values for the 

surface and the subsurface data are minor. Furthermore, the observed variability in the 

data may be attributable to grain-size differences of the individual samples. 

3.2.2 Background Radionuclides in Soil 

Eleven of the nineteen naturally-occurring radionucfides (bismuth-212, bismuth-214, 

cesium-137, cobalt-50, lead-210, radium-224, radium-228, strontium-90, uranium-234, 

uranium-235, and uranium-238) were analyzed using non parametric methods because 

they are either multimodal/y distributed or have too few detects. Six of the remaining 

eight radionuclides are eitl1er approximately normally distributed (potassium-40) or 

approximately lognormally distributed (lead-212, lead-214, radium-226, thorium-232, 

and thorium-234) and were analyzed using standard parametric statistical methods. No 

background data are available for radon or tritium. 

Table 3-3 summarizes all critical statistical parameters determined for each radionuclide 

COCo In each case, either a 95-percent UTL (normal or lognormal distribution) or a 95th 

percentile (nonparametric distribution) was calculated. Whereas a few points were 

rejected a priori. few additional outliers were identified in any of the radio nuclide data 

sets. TA-V conSistently has a greater observed range and higher median values for 

radionucfides than do the other areas. Some high values for cesium-137 in soil 

collected from TA-V were identified on the distribution plots and were subsequently 

rejected from the overall data set as suspected contamination. 

Sandia National laboratories. Albuquerque 
Environmental Resloration Project 

3-7 Resulls oflhe 
Liquid Wasle Disposal Syslem RFI 

September 1995 



mrn 
::> " 
~. ~ 
::> .. 
3 Z 

'" " ~g. 
-" JJ!!'. 
~ [;;' o-tT 
nl Q 
~g 
:::I ~. ,,'" 0-"" _.J> 
B.rr 

ii 

r.DC 
c 
is: 

~ 
l!:. .. 
0;:> 

(/)-g 

c 
ro 
.a 
c .. 

w , 
co 

-E.;';o 
'"en'" 3 '< ~ cr !. ;::;: 
co '" '" :. 3 So 
~:u~ 
U1:::!!m 

. Table 3~3 
Summary of Background Concentrations for Radionuclides in Soil 

(adapted from IT. 1994a) 
.~~ 

Original Number of 

Numbero! Numbero! Rejected Distribution Range Sample Geometric Mesn 
Analyte Samples Det.ld. Samples Type (pGlIg) Size (pC~9J 

Bismuth-212 324 .17 307 Nonparametrlc 0.414-2.7 17 1.1055 

Bismuth-214 340 321 HI Nanparamelric 0.27-1.4 321 0.648 

Cesium-137 802 561 26 NfA NlA N/A N/A 

(Surface) N/A NlA N/A Nonparamettic 0.004-10.1 604 0.:'1110 

(SubsUiface) N/A NlA N/A Unknown" <detection 172 <d~ction limit 

limit «0.0686) 

(~0.0686,-

Cobalt-60 321 11 74 Unknown" ..:detection 247 <detection limH 
IimH «0.0418) 

«0.0418) 

Lead-21O
b 338 40 292 Nonparametric 0.3-12.0 46 2.26838 

Lead-212" 323 :<133 90 Lognonnal 0.1-1.4 233 0.49689 

Lead-214
b 249 241 9 lognormal 0.29-1.13 240 0.549 

Potassium-40 722 720 4 Nonnal 0.192-31.0 718 15.889 

Radium-224 24 24 0 NonparametriC O.43-D.97 24 0.6747 

Radium-226 368 53 314 Lognonnal 0.5-2.09 54 0.713 

Radium-228 24 24 0 NQnpar~metric 0.45-1.05 24 0.695 

Radon a o. 0 Unknown' NlA ° Nt/\ 

Strontium-90 54 45 9 NonparametriC 0.032-1.85 45 0.2528 

Thorium-232 136 136 0 Lognormal 0.23-1.20 136 0.7971 

Thorium-234 365 52 330 lognonnal 0.324-3.0 35 0.7796 

Tritium a 0 0 Unknown" N/A 0 N/A .. 
Uranlum-234 4 4 a Nonparametr1c 0.8-1.0 4 

. 
0.B97 

Uranium-235 95 21 75 Nonpafllmetric 0.05-0.18 20 0.1198 

Uranium-23B 2:23 206 17 Nonparamelric 0.0033-2.065 206 0.506 

"~ Constituents of concern ala of unknown distribution type because data are either unuslIble or nonexistent. 
- . 

b These constituents are not tisted as constituents of concern in Table A-1 of Appendix A for this media. 

Note: pCilg" plcocuries per gram; NlA " Not applicable. 

e e 

95th Upper 
Median Tolerance 95th Percentile 
(pel/g) Limi! (pCI/g) (pClfg) 

1.0 N/A 2.7 

0.6 NlA 0.8 

N/A N/A NfA 
0.2495 NlA 0.92 

<detection N/A <detection limit 
limit (~O.06se) 

«0.0686) 

..:detectlon <detection limit 
limit «0.0418) 

«0.0418) 

2.835 N/A 6.8 

0.5 1.1 NIl'. I 

0.56 0.9 N/A 

16.4 . 25.34 N/A 

0.655 N/A 0.008 I 

0.590 1.9 NIA 

0.630 N/A 1.05 

NlA NlA N/A 

0.2663 NtA 0.77 

0.810 1.3 N/A 

0.71 2.9 N/A 

NtA N/A NIA 

0.9 NlA 1.0 

0.1235 N/A 0.17 

0.763 NtA 1.1 

e 
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. Several COCs are part of the naturally-occurring uranium-decay series. Because lotal 

uranium (Section 3.2,1) and its isotopes are apparently bimodally distributed, the 

daughter products might also be bimodally distributed, Some COCs show bimodal 

distribution; however, in a few cases (lead·212, lead-214, radium-226, thorium-232, and 

thorium-234) the use of standard statistical methods showed approximately log normally 

distributed COCs. Except for potassium-40, most of the radionuclides are closer to 

lognormal than normal distribution type as evidenced by the probability plots. 

Several radionuclides showed a broader range of values at the surface than in the 

subsurface, The reason for this difference is twofold: (1) there were more samples 

collected for the surface data set, so a greater total number of high values would be 

expected from the lognormal distribution seen for some of the COCs; and (2) several of 

the COCs that have been deposited as atmospheric fallout from globa! nuclear weapons 

testing are readily adsorbed onto soil and may not have yet reached the subsurface. In 
, 

that event, however, those coes associated with atmospheric fallout should be evenly 

distributed across SNUNM as well as off-site. For some COCs (e.g" cesium-i37 and 

potassium-40) no significant difference is observed between off-site and on-site 

localities amllor between on·site localities, 

3.2.3 Metals and Nitrates in Ground Water 

Background analyses for ground water were performed on a regional basis, rather than 

by individual area. Due to insufficient data, no statistical analysis was performed with 

respect to depth. 

Of the 14 coes assessed for ground water, only barium and nitrate had a sUmcient 

humber of detects to apply standard statistical methods to characterize the distributions. 

Where possible, either a UTL (lognormal distribution) or a 95th percentile 

(nonparametric distribution) was calculated and is tentatively proposed as the 

background value for the appropriate regions. Table 3-4 summarizes Ihe geometric 

means, medians, ranges, sample sizes, and UTLs or 95th percentiles. Although most 

COCs in ground water appear to be approximately lognormally distributed, 

nonparametric analyses were required for cadmium, total chromium, and lead because 

of the high proportion of nondetect values. Sufficient data are available for barium, total 

chromium, and lead to ca/culate a 95th percentile that is above the stated detection limit 

. of the analyses. Cadmium, nickel, and silver have sufficient data to confirm that the 

geometric means, medians, and the 95th percentiles are below the detection 

Sandia Nalional Laboratories, Albuquerque 
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Table 3-4 
Summary of Background Concentrations for Metals and Nitrate plus Nitrite in Ground Water 

(adapted from IT, 1994a) 

Original Number of 95th Upper 
Number of Number of Rejected Distribution Range Sample Geomelric Mean Median Tolerance 

Analyte Samples Detects Sampl'!s Type (mgIL) Size (mg/l) (mgIL) lImtt (mg/L) 

Barium 272 75 197 lognormal 0.001-1.3 91 0.056 0.07 N/A 

Beryllium 52 0 51 Unknown • <detection limit 1 <detection limit <det~dion N1A 
«0.002) (<:0.002) limit «0.002) 

Cadmium 220 1 161 Nonparametrlc O.OO25-D.017 59 <detection limit <detedion NlA 
«0.005) limit «0.005) 

Total Chromium 476 13 386 Nonparametric 0.0005-1.6 . 90 0.006 0.01 N/A 

Chromium-VI 78 0 78 Unknown· NJA 0 NlA N/A N/A 

Copper 52 0 50 Unknown" NIA 2 NIA NIA NIA 

Lead 223 4 163 Nonparametric 0.02-0.92 60 0.023 0.02 N/A 

Nict<el 96 a 52 Unknown" <detection limit 46 <detection Umit <detedion NJA 
«0.04) «0.04) limit «0.04) 

Nrtrate + Nttrite 131 69 62 Lognormal 1.0-17.0 69 2.881 3.0 12.1 

Sliver 213 0 155 Unknown" <dejection limit 58 <detection limit <detection N/A 
(<0.01) «0.011 limit «0.01) 

Tin 26 0 28 Unknown" NIA 0 NfA N/A NlA 

Zinc 111 0 107. Unknown" <detection limit 4 <detection limit <detection N/A 
«0.02) ("0.02) limit (-<0.02) 

• Constituents ot concern are of unknown distribution type because data are etther unusable or nonexistent 
Note: mg/L = milligrams per Iner; N1A = not applicable. 

- --_ ... - . -
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95th I 

Percenliie 
(mgll) 

1.0 

N/A 

<deteellon 
limit «0.005) 

0.25 

N/A 

N/A 

0.04 

N/A 

NIA 

NfA 

NfA 

<detection 
Ilm~ «0.02) 
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limits of analyses for the entire sampling area. Sufficient data are currently unavailable 

to determine background values for beryflium, chromium-VI, copper, mercury, tin, zinc, 

and zirconium; however, sufficient data exist to calculate a regional UTL for both barium 

and nitrate plus nitrite. 

3.2.4 Methodology for the Statistical Comparison of Site-Sampling Results 
to Background 

Several EPA-approved statistical tests were used to compare soil analytical data to 

background levels. The following sections describe these tests and list the relative 

strengths of each. 

3.2.4.1 Wilcoxon Rank Sum Test 

The Wilcoxon Rank Sum (WRS) test is performed by ordering all observations from 

background and the potentially contaminated site according to their magnitude and then 

assigning a rank from lowest to highest. The ranks in the potentially contaminated area 

are summed and compared to a table of critical values to determine whether the site is 

contaminated. 

The WRS test is a nonparametric test more powerful than the Quantile t,est (described 

below) in determining whether the potentially contaminated area has concentrations 

uniformly higher than background (EPA, 1992). However, the WRS test allows for fewer 

les~-than measurements than the Quantile test. As a general rule, the WRS test should 

be avoided if more than 40 percent of the tyleasurements in the potentially contaminated 

area or background are nondetects. All soil analytical data were subjected to the WRS 

test in this analysis, although the test power was greatly reduced when the nondetect 

percent was greater than 40. 

3.2.4.2 Quantife Test 

The Quantile test is performed by separating background data and individual site data. 

The data are then ordered from highest to lowest. The number of background and 

individual site data points are calculated. The number of data points for background and 

the selected potentially contaminated site is then compared to a table that identifies how 

many of the highest measurements must come from the potentially contaminated site 

versus background to indicate contamination. 
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The Quantile test is a nonparametric test that has more power than the WRS test to 

detect when only a small portion of the remediated site has not been completely cleaned 

up. Also, the Quantile test can be used even when a fairly large proportion of the 

measurements is below the limit of detection (EPA, 1992). 

3.2.4.3 Hot-Measurement Comparison (Upper Tolerance Limit) Calculation 

The hot-measurement comparison consists of comparing each measurement from the 

potentially contaminated area with an upper-limit concentration value. This upper-limit 

concentration value is such that any measurement from the potentially contaminated 

area that is equal to or greater than this value indicates an area of relatively high 

concentrations that must be further investigated (EPA, 1992). Concentrations 

exceeding the upper-limit value may indicate inappropriate sample collection, handling, 

or analysis procedures, or actual contamination. 

The upper-limit concentration value was calculated in the SWHC Project background 

study based on the 95th percentile for nonparametric data and the 95th UTL for 

parametric data. 

3.2.4.4 Kofmogorov-Smimov Test 

The Kolmogorov-Smirnov (KS) test calfs for two independent samples and tests the null 

hypothesis that the two samples come from identical distributions. This is achieved 

through the calculation and comparison of the cumulative dis.tribution functions for each 

sample (Steel and Torrie, 1980). The maximum numerical difference between the two 

calculated values is compared to tables of critical values. If the data do riot support the 

null hypothesis, it is concluded that the two samples are from different populations. The 

test is also sensitive to differences in variance, since it is a test of the equality of 

distributions rather than of specific parameters. 

The KS test is a nonparametric test that can be used to evaluate the fit of any 

distribution. In general, the KS test is considered more powerful than alternative 

goodness-ot-fit chi-square tests. The three general limitations are (1) the method is 

computationally complex; (2) it requires large sample sizes for greatest power (i.e., 50 or 

more); and (3) the parameters of the hypothesized distribution (e.g., mean and variance 

Sandia National Laboratories. Albuquerque 
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of a normal distribution) are assumed to be known (Gibbons, 1994). Lilliefors (1967, 

1969) generalized the test to the case of a normal or lognormal distributron with 

unknown mean and variance, although the method is still computationally complex and 

requires large samples. 

The KS lest was applied to soil data from all LWDS sites, but the test results are not 

further discussed in Section 4.0. The test analyzes distributions and is comparatively 

less powerful if the sampled population is not grossly contaminated. 

3.2.4.5 Student's T-Test 

The t-test is a parametric test that compares the means of two samples. To use the 

I-test statistic, both sampled popUlations must be approximately normally (or 

lognormaJly) distributed with approximately equal population variances, and the random 

samples must be selected independently of each other. 

The equations and methodology for applying the t-test are explained in most statistics 

books, including McClave and Dietrich (1982) and Mendenhall (1975). 

3.3 Resource Conservation and Recovery Act Action Levels 

Action levels are concentrations of various parametens in soil, water, or air abrive which' 

aconrective measure study for the facility could be warranted. These levels are deter

mined to be indicators to protect human health and the environment. For air, surface 

soils, ground water, and surface water,. generic action levels were estimated using 

assumptions outlined in RCRA (40 CFR 264) proposed Subpart S. The use of action 

levels allows a quick evaluation of the risk associated with the sampled concentrations 

of contaminants. In the case of the LWDS holding tanks, this evaluation indicated that 

the site should be proposed for No Further Action. For the other two LWDS ER sites, 

the comparison to proposed Subpart S action levels was inconclusive and a site-speCific 

risk assessment was performed. 

3.4 Contaminant Fate and TransportfRlsk Assessment· 

All contaminants at the surface impoundments and drainfield were evaluated in a 

site-specific risk assessment. After a constituent was determined to be anthropogenic, 

the entire sampled population was used in the site-specific risk assessment, including 

concentrations within natural background levels. 
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The computer model developed by SNUNM, Precis, was used (Knowlton, 1994). The 

basic risk assessment methodology defined by the EPA (1989) has been modified to 

include a quantitative uncertainty analysis technique. Initially, the SNUNM risk 

assessment employs relatively simple process models to describe transport processes 

and conservative distributions of input parameters. If more detailed site-specific 

analysis is required, the preliminary risk assessment may be modified to include more 

rigorous analytical or numerical process models 10 describe transport processes. The 

probabilistic risk assessment methodology is ideal for quantitatively assessing 

uncertainty. Site-specific sections (Sections 4.2 and 4.3) list the risk assessment 

results, and Annexes I and II contain further details relating to future land use and 

exposure unit definitions. 

3.5 Development of Conclusions and Recommendations 

Ultimately. data for each site were evaluated to determine the adequacy of site 

characterization and 10 assess the risk each site poses to human health and the 

environment. This evaluation addressed the need for any potential future actions and 

the site disposition. 
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4.0 SITE·SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS 

4.1 ER Site 52 Holding Tanks 

The RCRA Facility Assessment (RFA) performed in 1987 identified Solid Wasta 

Management Unit (SWMU) 9B as a holding tank for radioactive waste water discha~ged 

from the "TA-V hot cell lab and lab drains" for temporary storage (EPA, 19B7). ER 

Project Srte 52 contains SWMU 98 and also includes two other holding tanks within the 

same system (Figure 4-1). The LWDS holding tanks were designed to receive liquid 

wastes from the SERF main reactor. experimental facilities. and support facifities 

located in buildings 6580, 6581. 6582; and 6583. The reactor operated from 1962 to . 

1971. The tanks received liquid wastes from the SERF during this entire period. 

Potential coes from this waste stream include radioactive wastes in lhecoo!ant water. 

and organic solvents and' radio chemicals from the support facilities. The primary 

sources of radioactivity in the liquid wastes viere "the short-lived activation products of 

the coolant water and water impurities. 

A series of two concrete tanks and Ol1e steel tank served as holding tanKS for the liquid 

waste to allow short-lived radionuclides 10 decay before discharge to the drainfield 

al'1d/or surface impoundments. Before each <lischarge. the "quid was thoroughly mixed. 

and monitored for tota~ radioactivity and fission products. The presence of fission 

products would have indicated a leaking fuel element. If fission products were detected. 

ion exchange through reSin beds was to have been performed on the liquid waste, and 

the resins were to have been drummed for disposal. However. trace concentrations of 

fission products were sometimes released without ion exchange having taken place. 

For example, according to the SERF disposal logs, cesium-137 was occasionally 

detected in the discharge. 

Tanks 1 and 2 were installed in 1963 and have volumes of 2000 and 6000 gal 

(Figure 4-2). Tank 1, directly above Tank 2, is concrete al'1d measures 9 ft by 10ft by 

3 ft deep. Tank 2 is concrete and measures 16 ft by 10 ft by 5 ft deep (Figure 4-2). 

Sca.red engineering drawings show Tank 1 is buried at a depth of 17.5 ft and Tank 2 is 

buried at 22 ft (depth to the top of the tank). One manhole contains a pump and' 

provides access to Tank 2. The tank access has a floor grating, is equipped with a 

110-volt outlet, and is closed at the' surface by a manhore cover. A third tank, referred 
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Figure 4-1. LWDS Holding Tanks Plan View 

to as Tank 4, was installed in 1968 to increase holding capacity. (The LWDS drainfield, 

discussed in Section 4.2, has been referred to as Tank 3.) Tank 4 is steel, has a . . 

capacity of 30,000 gal, and is buried at a depth of 7 ft (depth to the top of the tank). The 

drain connections to this tank are fully manual, and no records of any use of this tank 

have been found. 

The SERF was decommissioned in 1971 and is no longer in operation. Building 6580 

was converted into the Hot Cell Facility (HCF): the floor drains and laboratory sinks in 

the HCF still connect to the holding tanks. The HCF personnel routinely work with 

irradiated fuel-rod material that produces a spectrum of fission products, including 

transuranic material. The sinks are used for hand·washing by personnel in the HCF, 

and the floor drains receive the water used to mop the floors. Radioactive material that 

has inadvertently escaped from the hot cells eQuid possibly enter the LWDS through 

these floor drains. Since the decommissioning of the SERF in 1971, nonradioactive 

discharges from various buildings in TA-V have continued to drain to the holding tanks. 
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The tanks were periodically pumped to the surface impoundments until October 1992, 

when the U.S. Department of Energy (DOE) ordered that all discharges to the 

impoundments be stopped, Thereafter, the tanks were pumped intermittently (approxi

mately every one to four months), discharging approximately 4600 gal of water each 

time. During this time, no logs were maintained to record the frequency of operation 

and activity measurement. 

Recently, increased attention to these discharges has resulted in improved operating 

practices and considerably fewer discharges to the holding tanks (e.g., as of October 

1993, the tanks had not been pumped for almost ten months), 

In 1994, a Liquid Effluent Control System (LECS} was constructed to manage all future 

TA-V liquid discharges. The LECS receives all process water from TA-V, including 

liquids previously discharged to the holding tanks. This system allows for the water to 

be held and sampled prior to discharging it to the City of Albuquerque publicly-owned 

treatment works (POTW). The LECS connects into the LWDS downstream from the 

holding tanks, in effect leaving the tanks in service indefinitely. 

4.1.1 Contamination Sources 

The three holding tanks and their piping are the potential sources of contamination for 

this SWMU (ER Site 52). These tanks were investigated for any signs of leakage to the 

underlying soil. Because these tanks are not currently scheduled for removal, an 

internal investigation of the tank contents was conducted. This investigation was 

intended to evaluate the tank contents as a potential source for spreading contamination 

to the surrounding soil in the future and to aid in determining the acceptability of leaving 

the tanks in service. 

4.1.2 Field 1nvestigation 

Internal Contamination 

Internal investigation of the holding tanks consisted of content sampling for Tanks 2 

and 4. The LWDS RFI work plan sampling plan was based on the tanks' construction 

and the discharge history of the system, (Figure 4-2 shows the vertical profile of the 

holding tank.) Tank 1 is inaccessible for direct sampling. Effluent from TA-V 

support buildings enters Tank 1 and then flows directly to Tank 2 where it collects. 

Contamination levels are assumed to be uniform between Tanks 1 and 2 based on the 

discharge flow path and recirculation of the tank contents. 
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Internal pipe contamination was investigated by collecting swipe samples, obtained by 

excavating a pit at a pipe jOint and disassembling the joint (see Figure 4-3). A 

90-degree joint coupling in the pipe was chosen because of the likelihood of particulates 

becoming lodged at this location. This location also represents an original section of 

pipe, rather than a section installed in the 1980s to reroute the drainline for the new 

TA-V access Building 6577. After the pipe was disassembled, swipe samples were 

collected from the inside. A soil sample and duplicate were collected immediately 

beneath the disassembled joint. The pipe was reassembled upon completion of 

sampling and the excavation was backfilled and compacted. The swipe samples were 

. counted on-site at the TA-V Dosimetry Laboratory. 

Subsudace Soil 

In September 1992, three angled boreholes (LWDS-BH6, 7, and 8) were drilled at the 

holding tanks (Figure 4-3). In general, field procedures were identical to those 

described in Appendix A. These boreholes were sampled at approximately 5-ft intervals 

along the angled borehole to 50 ft and soil samples were analyzed for tritium, gamma

emiWng radionuclides, volatile and semi-volatile organic compounds, and metals using 

the methods described in Appendix B. Soil analysis conducted at an off-site laboratory 

did not reveal the presence of volatile organic contamination; however, low levels of 

organic vapors were detected with field screening instruments between 30 fI and 43 ft in 

'Borehole 7. The suspected presence of organic solvents resulted in a high likelihood of 

creating mixed waste with continued investigation. Subsurface investigation at the 

LWDS holding tanks was postponed due to a DOE-imposed moratorium on generating 

mixed waste. 

The exact nature of the organic contamination was not determined. Extensive gas 

chromatograph analyses were performed to "fingerprint" the organics but the results 

were inconclusive. The analyses did not compare well with known organic contaminants 

or with a sample of the nearby High-Energy Radiation Megavolt Electron Source 

(HERMES) oil-contaminated soil. Preliminary gas chromatograph analyses indicated 

the presence of a complex of heavy organic compounds, typical of a petroleum product. 

Such a release would not be expected from the LWDS tanks, a conclusion strengthened 

by· the absence of other known holding tank contaminants such as radionuclides. 

Because the tanks are located in a highly industrial area with several known fuel and oil 

releases, contamination from another sourc,e was suspected. At that time, the LWDS 
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drainfield (ER Site 4) and HERMES (ER Site 36), located approximately 30 ft south and 

200 ft east, were strong candidates as sources of the contamination. 

The holding tank subsurface investigation resumed in March 1994. Permissionto 

generate mixed waste had been received from DOE and organic contamination was 

suspected from either the LWCS drainfield or the HERMES oil site. Borehole 15 

{Fif:ure 4-3) was completed coincident with the entire subsurface investigation of the 

LWDS drainfield (see Section 4.2). Borehole 15 was also sampled at approximately 5-ft 

intervals. Contrary to expectations, no organiC contamination was found in the LWDS 
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drainfield or in Borehole 15. At this point, the subsurface soil in\lestigation of the holding 

tanks, as originally scoped, had been completed, but no source for the contaminants 

found in Borehole 7 had been identified. Borehole 16 (Figure 4-3) was added to the 

investigation. Borehole 16 was located adjacent to the original Borehole 7 and drilled to 

50 ft. No contamination was detected. 

The organic vapors detected in Borehole 7 are now believed to be associated with soil 

\lapor from the nearby HERMES site (ER Site 36). Thousands of gallons of oil were 

released 10 the soil at the HERMES site. This oil is belieVed 10 be impacting the 

ground water, approximately 500 ft below. Although gas chromatography and. mass 

spectrometry (GC/MS) resulls for Borehole 7 did not compare well with known HERMES 

oil, only the lighter constituents traveling in the vapor phase away from the concentrated 

product may have been encountered. 

4.1,3 Nature and Extent of Contamination 

Internal Contamination 

The internal tank sampling results identified the presence of several solvents and 

radionuclides slightly above the detection limit (IT, 1992). Table 4-1 summarizes the 

detected constituents, Although soil action !evels were exceeded, tbese contaminant 

levels were measured inside the tanks; there is no evidence of gross feakage to the soff· 

(see Section 4.1 .2 on subsurface soil contamination), Industrial waste waters containing 

these levels of ReRA-regulated constituents are acceptable for discharge 10 the City of 

Albuquerque POTW .. These data are representative of a typical process-water waste 

stream and also are representative of future discharges to the holding tanks. Based on 

the results of the internal sampling, no further internal sampling is needed and continued 

operation of the tanks as part of the LEGS will not pose a threat to human health or the. 

environment. 

The holding tank drainline was disassembled and swiped on January 24, 1994, as 

described in Section 4.1.2. The investigation results are presented in an IT report 

(IT, 1994b). In summary, no contamination was detected in OT beneath the drainline. 

Subsurface Soil 

The soil sample collected in the internal-pipe-contamination exca\lalion did not show 

contamination, 
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Table 4-1 
Holding Tank Internal Sampling Results 

Highest NPDES 

Contaminant Detected Discharge 
Level Limit

a 

Dichloroethane 160 ).Ig/L 5,000 ).Ig/L of 
Total Toxic Organics (TIO) 

Trichloroelhene 28 ).IgfL 5,000 Ilg/L TIO 

Lead 58 jlglL 3,200 jlg/L 

Mercury 3.9 J.l91L 100 1l9/L 

Gross Alphab None detected Not established 
.. 

Gross Betab 300 pCifL Not established 

Cobalt-60b 80 pC ilL 12.5 x 10" pCi/L 

Cesium-137b 520 pCi/L 7.5 x 104 pei/L 

"Reference: City of Albuquerque, Public Works Department, Sewer Use and Waste Water 
Control Ordinance, Chapter VITI, Article IX, 1990; 

"Radioactive contamination was detected only in Tank 4, which is not planned for continued 
use in the Liquid Effluent Control System. 

Note: NPDES = National Pollutant Discharge Elimination System; j.1glL = micrograms per 
liter; gil = grams per liter, pCill = picocuries per liter. 

Table 4-2 summarizes the evaluation of soil analyses conducted below the holding 

tanks. All analytical results were determined to indicate a lack of contamination (as 

discussed in Section 3.0), with the exception of the 15-ft sample from Borehole 15. This 

sample contained slightly elevated levels of four metals. This grouping, although 

suspicious, does not necessarily indicate tank leakage. These metals were not detected 

at high levels in the holding tanks and no increased soil moisture was detected in 

Borehole 15 at any depth. Elevated concentrations of these meta's were not noted in 

deeper samples. All values were close to background levels and in a purely statistical 

analysis would have been evaluated as statistical outliers, except that they were located 

together. Their common grouping may indicate corrosion products of the Tank 4 metal. 

This sample location is also very close to the tank bottom which is at approximately 16 ft 

below ground revel (bgl). Except for beryllium, all soil analytical results are weI! below 

40 CFR 264, proposed Subpart S, soil action levels (Table 4-3). Beryllium was detected 

at a concentration of 1.2 milligrams per kilogram (mg/kg), which is slightly above 

background range for this area. 
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Table 4-2 
Statistical Comparison of Site 52 to Background 

T·Tesl 
Distribution = .. Upper Tolerance 

Parameter Type Variance Variance Wilcoxon Quantile Umit(UTL) 

Barium Lognormal Pass Fail Pass Pass 398.1 (mg/kg) 
Beryllium lognormal Pass Pass Pass Pass . .79 (mglkg) 
Cadmium Lognormal Pass Pass· Pass Pass 3.5 (mg/kg) 
Chromium Lognormal Fail Fail Fail Pass 22.9 (mg/kg) 
Copeer Lognormal Fail Fail Fail Pass 16.7 (mglkg) 
Lead Nonparamelric NI/\ N{/\ Pass Pass 15 (mg/kg) 
Nickel Lognormal Pass Fail Pass Pass 15.4 (mg/kg) 
Zinc Lognormal Pass Pass Pass Pass 46.7 (mg/kg) 
Bismuth-212 Nonparametric Pass Pass Pass Pass 2.7 (peitg) 
Bismuth-214 Nonparametric N/A N/A Pass . Pass 0.8 (pCilg) 
Cesium-137 Nonparametric NtA NtA Pass Pass Not detected 
Cobalt-BO' N/A N/A N/A N/A N/A Not detected 
Lead-212 Lognormal Pass Pass Pass Pass 1.1 (pCi/g) 
Lead-214 Lognormal Pass Pass Pass Pass .9 (pCilg) 
Potassium-40 Normal Pass Pass· Pass Pass 25.3 (pCi/g) 
Radium-226 L()gnormal N/A NJA Pass Pass 2.1 (pCilg) 
Radium-226 Nonparametric N/A NIP-- Pass PasS . 1.1JpCilg) 
Thorium-232 Lognormal Pass Pass Pass Pass . 1.26 (~Cilg} 
• Not naturally occurring. 
Note: mg/kg"' milligrams per kilogfam; N/A= not applicable; pCilg = picocuries per gram 
"Fail" Indicates that the parameter was judged as a site contaminant by the particular statistical test 

e 

Maximum ER Site 52 
Concentration Spatial Contaminant 

412 (mg/kg) Pass No 
1.2 (mg/kg) Fail Yes 
1.3 (mg/kg) Pass No 

28.2 (mg/kg) Pass No 
18.4 (mg/kg) Fail Yes 
10.2 (mg/kg) Pass No 
15.5 (mg/kg) Fail Yes 
47.3 (mg/kg) Fail Yes 

1.5 (pCitg) Pass No 
1 (pel/g) Pass No 

.093 (pel/g) Pass No 
Not detected Pass No 

1_{~Cifg) Pass No 
1.2 (pCi/g) Pass No 
19 {pCilg) Pass No 

2.14 (pCi/g) Pass No 
1.3 (pei/g) Pass No 
1.3jpCJlg) Pass No 



'. 

Table 4-3 
Holding Tank Soil Contaminant Summary 

Maximum Soil Action 
Concentration Background

a Levelsb 

Parameter (mgfkg) (mg/kg) (mglkg) 
Beryllium 1.2 0.79 0.2 
Copper 18.4 16.7 None 

Nickel 15.5 15.4 2000 

Zinc 47.3 46.7 20000 
"95th upper tolerance limit (UTl) or percentile. 
b40 CFR 264, proposed Subpart S. 
Note: bgl = below ground level; mglkg = milligrams per kilogram. 

4.1.4 Risk Assessment 

The beryllium value of 1.2 mg/kg is six times the 40 CFR 264, proposed Subpart S, soil 

action level. This result would normally trigger further action; however, no other 

beryllium concentrations at this site, including four samples from deeper in Borehole 15, 

approach the background UTL. Thus, the single aberrant value has been judged to be a 

statistical outlier and is not considered to be indicative of contamination . 

. The comparison to proposed Subpart S action levels for the other constituents was as 

follows. No organic or radioactive contamination was detected in the soils. Copper, 

nickel, and zinc concentrations detected in the soil did not exceed proposed Subpart S 

action levels (Table 4-3). Accordingly, there is no need for a detailed site risk 

assessment. 

4.1.5 Summary and Conclusions 

As demonstrated in Section 4.1.3, the holding tanks contain some contamination, but 

the existing levels are considerably below City of Albuquerque pom discharge limits. 

The low moisture of the underlying soil indicates little or no leakage from the tanks, 

which was further substantiated by soil sampling data. Allowing for the possibility of 

future leakage, the tanks still pose no significanf threat because: 

1. The waste water contained very low concentrations of contaminants; 

2. The depth to ground water is approximately 490 ft; and 
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3. The effluent will be monitored as part of the LECS operations to ensure that 
any increases in contaminanllevels are investigated and mitigated. 

The requirements for derermination of No Further Action are contained in the Hazardous 

and Solid Waste Amendments (HSWA} Modure of the ReRA Part B permit: 

. . . This permit modification application must contain information 

demonstrating the there are no releases of hazardous waste 

including hazardous constituents from a particular SWMU at the 

facility that pose threats 10 humanheaHh andlor the environment, ... 

This risk-based proposal contains information needed to make the No Further Action 

determination. No organic or radioactive contamination was detected in soil benealh the 

holding tanks (Section 4.1.3). Metal contamination may exist, but all conce'1trations are 

at or near background levels and are well below 40 CFR 264, proposed Subpart S, soil 

action levels, or both. Accordingly, under the RCRA corrective action process, No 

Further Action is proposed for the L WDS holding tanks. 
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APPENDIX A 

GENERAL FIELD PROCEDURES 

A.1 Radioactive Screening 

AI! field operations conducted at the Liquid Waste Disposal System (LWDS) were 

supported full-time by qualified health-physics technicians from Department 7714, 

Radiation Protection. Field screening for radioactive contamination was continuous and 

included: 

• Col/ecting swipe samples for foose surface contamination, 

• Screening with hand-held radiacs for general radiation levels and total surface 

contamination, and 

• Monitoring for airborne radioactive contamination with both general-area and 

personal air-sampling devices. 

All radioactive screening was conducted in accordance. with Department 7714-approved 

procedures. 

A.2 Subsurface Soif Sampling 

The first sixteen soil borings were drilled with a Barber 70E drill rig modified to use a 

rotasonic method. Sonic drilling consists of a truck-mounted drill rig with a sonic head 

that transmits a 10,QOO-cycle per minute yibration to the core bit through the quill, drill 

string, and core barrel. Vibrations are generated by two synchronized eccentrics that 

rolate in opposite directions. Forces cancel each other in the horizontal movements and 

reinforce each other in the vertical. A diamond bution core-bit was attached to the 

bottom of the core barrel. The drill string was rotated while coring to expose the core

bit's buttons to the full annular area. Four·inch core was collected with a 10-ft steel 

sample barrel; material under the core-bit was pulverized by the vibrations and moved 

sideways in the borehole. 

The benefit of the rolasonic method is that it does nol generate soil cuttings. The drilf 

cuttings are displaced outward in the borehole, not returned to the surface, 

thus redUcing the p:,tential for waste generation. After the potential to generate mixed 
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waste was better understood, the final two borings were completed using a Failing F·10 

auger rig. 

Continuous core samples were collected with a 4-in. hollow-stem auger or sonic core 

barrel. After retrieval, the core samples were immediately sampled for volatile organiC 

contaminants (VOCs) coincident with screening for volatile organics using an organic 

vapor analyzer (OVA) flame ionization detector (FID), and screened for radioactivity 

using both the pancake Geiger MUeller (GM) detector and a sodium-iodide (Nal) 

detector. 

All cores were photographed and the lithology was described. The core was 

geologically logged by the U.S. Geological Survey (USGS) .. The visual characterization 

included composition of the framework, matrix, bedding, texture, soil moisture, and 

color, as outlined in Field Operating Procedure (FOP) 94-05 (SNL, 1994a): 

Samples for radioactive and chemical analyses were collected from the core at discrete 

intervals using a stainless-steel trowel that was decontaminated between samples. The 

samples were placed directly into appropriate sample containers. The cOre barrels and 

sampling equipment were decontaminated between each retrieved sample core. 

Drill cuttings were placed in appropriate containers dependent upon the expected wa·sle 

characterization. The boreholes were backfilled 10 the surface with a mixture of 

bentonite cement and grout upon completion of the sampling. The grout mixture was 

added to the bot!omof the boring with a tremie pipe as the augers were slowly 

retracted. To eliminate the potential for hole collapse and ensure the placement of a 

continuous grout plug, the tremie pipe was maintained below the grout surface. 

A.3 Monitoring Well Installation 

Monitoring well installation procedures are identical to those described for subsurface 

soil sampling, with the exception that a Dresser rig was used in place of the original 

Barber rig. The retrieved core samples were also screened for saturation and grain size 

to identify any perched zone and subsequent confining layer. If a possible perched 

zone was identified, drilling stopped and the auger and overshot casing were retracted 

approximately 2 ft. Operations were held for at least 60 min (usually overnight) to allow 
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ground water to recharge into the open borehole. Water levels were recorded during 

the waiting period. Although several possible perched zones were identified, no actual· 

perch zones were encountered. All ground-water monitoring wells were completed at 

the water table. 

Monitoring well LWDS-MW2 was screened with Type 304 stainless-steel as required in 

the lWOS RCRA Facility Investigation (RFI) work plan (SNL, 1994b). Monitoring well 

LWOS-MW1 was completed several months after LWOS-MW2. Ouring this time, there 

was considerable controversy regardjng tl1e possible presence of cl1romium at the 

Chemical Waste Landfill (CWL). Steel-constructed screens were identified as a possible 

contributor to the chromium contamination. LWDS-MW1 was completed entirely with 

Schedule 80 polyvinyl chloride (PVC) pipe to avoid this issue. Each monitoring well was 

constructed with a 5-ft sump. The sand filler pack was designed based. on a sieve 

grain-size analysis of the aquifer soil. Figures A-1 and A-2 show cross-sectional views 

of the monitoring wells' construction. 

In each well, the remaining riser to the surface was constructed of PVC pipe. All joints 

were flush threaded and a rubber gasket was placed at each coupling to prevent grout 

seepage into the well. No adhesives,glues, grease, or their agents were used to secure 

the couplings. A 10-ft bentonite seal was installed over the filter pack. The bentonite 

seal was pumped through the tremie pipe using a mixture of a high-viscosity slurry and 

finely ground bentonite flakes. A select mixture of uniform volclay grout was pumped 

from the bentonite seal to the ground level to minimize the potential contamination 

problems during well development. The initial grout mixture wasinstalred in a 20-ft lift 

using a tremie pipe and allowed to harden for at least 12 hr. The remaining grout was· 

then pumped 10 the surface. The drill caSing was retracted in conjunction with 

installation of the annular materials 10 eliminate the potential for borehole collapse. 

A 3-ft by 3-ft, 4-in.-thick sloped concrete pad was constructed around each monitoring 

well. Three 2-in., concrete-filled steel posts are equally spaced around LWOS-MW2. 

LWDS-MW1. which is in the TA-V parking lot, is sloped to the surrounding pavement. 

All d~velopment activities were performed in accordance with applicable Environmental 

Restoration (ER) Project procedures. To reduce the large quantities of water introduced 

by jetting, swabbing and bailing methods were used for development. Well purging was 
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GROUND·WATER MONITOR WELL DATA SHEET 
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FigureA-1. Cross-Sectionar View of Liquid Waste Disposal System Monitoring Well 2 
(LWDS-MW2) . 
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GROUND·WATER MONITOR WELL DATA SHEET 
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Figure A·2. Cross·Sectional View of liquid Wasle Disposal System Monitoring Well 1 
(LWDS~MW1) 

Sandia National laboratOrieS, Albuquerque 
Environmental Restoration Program 

A·5 Re&u Its of the 
Liquid Wast. Oio"O$ol Syslem RFI 

Sejllember 1 p~ 



accomplished with a submersible pump. The criteria for the completion of well 

development were based on consistent measurements of pH, conductivity, temperature, 

and turbidiiy. Ground-water sampling was performed in accordance with procedures set 

forth in the L WDS Ground-Water Sampling and Analysis Plan (IT, 1994). 

Each monitoring well was surveyed for piezometric surface, total depth, and surface 

elevation. Horizontal and vertical (longitudinal and latitudinal, and elevation) coordinates 

were surveyed by a certified contractor survey crew with a field team manager 

overseeing the work. The survey elevations are included in the well construction 

diagrams (Figures A-1 and A-2). 

A.4 Equipment Decontamination 

Equipment decontamination was conducted in accordance with FOP 94-26 (SNL, 

1994c). All equipment was thoroughly decontaminated between drilling operations and 

sampling events, and monitored for radioactive contamination. Personnel 

decontaminated the drilling equipment prior 10 each use,after drilling each monitoring 

weI!, and after completing all drilling activities. The drilling equipment was cleaned with 

a high-pressure sleam cleaner and rinsed with crean water. All reusable sampling 

utensils were cleaned with trisodium phosphate (TSP) detergent and water, followed by 

repeated rinsing with distiUed water. 

A.S Geological Data Collection 

Geologic data were described and recorded following fjuide1ines described in FOP 94-

'05 (SNL, 1994a). The guidelines describe unconsolidated sediments retrieved as cores 

and cuttings and include: 

• Name of unconsolidated sediment (sand, pebbles, cobbles, etc.) ... 

• Texture as indicated by grain-size distribution (American Geological Institute, 1989, 

Data Sheet 19.1), particle shape (Compton, 1962), sorting (Compton; 1962). 

grading, packing (American Geological Institute, 1989, Data Sheets 23.1 and 23.2), 

and fabric. 

• Composition (mineralogy) of larger-grained sediments. 

• Color using the rock-color chart (Goddard and others, 1984, 1991). 

• Sedimentary structures. 
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• Degree of consolidation and cementation, presence of caliche or calcium carbonate, 

reaction with 10 percent hydrochloric acid (Hel). 

• Moisture content. 

• Description of basal contact 

These lithologic descriptors were limited to those readily visible to the eye or with the 

use of a 10X hand lens. 

In addition to lithologic descriptions, other field observations were made. These 

observations are reported as written communication, U.S. Geological SUNey, Liquid 

Waste Disposal System Well Installation, Field Notes (1993), and may be accessed 

through SNL, Environmental Operations Records Center, Albuquerque, New Mexico. 

A suite of geophysical logging techniques provided an approximate representation of the 

borehole lithology, the location of the water· table, and other unsaturated zone 

characteristics. These techniques inclUded gamma-gamma log, neutron log. and 

induction log. 

The gamma-gamma instrument consisted of a 20-Ci americium-241 gamma source with 

a single detector. With this technique, measured readings in counts per second (cps) 

are converted by calibration to apparent density values in grams per cubic centimeter 

(gm/cc). Calibration was conducted before and after logging using blocks of acrylic 

(1.4 gm/cc) and aluminum {2.65gmfcc). The gamma-gamma log provided information 

relative 10 formation densities within the vicinity of the borehole wall. 

Data from the neutron log were used to identify relative porosity values. of the formation. 

A decrease in American Petroleum Institute (API) units represents an increase· in 

relative formation porosity. The neutron tool consists of a 3-Ci americium-241/beryIHum 

(Am-241 Be} neutron source and an epithermal neutron detector. The noncompensating 

(single-detection) 1-11/16-in. tool used is an omnidirectional instrument that also records 

data in counts per second. The recorded cps units are converted to API units by 

normalizing to known and established values. 

The induction log measurements were used to assist in identifying lithologic features 

and water content contrasts . 
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APPENDIX B 
ANALYTICAL PROGRAM 

The analytical program was devised to evaluate all constituents that were thought to be 

prevalent in the liquid waste from Technical Area V (TA-V) and some additional 

compounds possibly discharged when the U.S. Air Force (USAF) used the site. 

Table B-1 lists the common groupings of the Liquid Waste Disposal System (LWDS) 

constituents of concern (COCs) and associated analytical methods. Sections B.1 

through B.3 further describe the test methods used for the analysis of soil and ground

water samples collected at the site. 

Table 8-1 
Constituents ofConcem atthe LWDS 

Constituent Analytical Method. 

Radionuclides Gamma spectroscopy (for gamma emitters) 
and EPA Test Method H-01 (for tritium) 

Volatile Organic Contaminants EPA Test Method 8240 
(VOCs) . 

. Semi-Volatile Organic Contaminants EPA Test Method 8270 
(SVOCs) 
Metals Target analyte list (TAL) metals (EPA Test 

Methods 6010, 7061, 7421, 7470,7741 and 
7841) 

Polychlorinated Biphenyls (PCBs) EPA Test Method 8080 

B. 1 Organics 

All soil and ground-water samples collected during the LWDS investigation were 

analyzed for volatile organic contaminants (VOCs) via U.S. Environmental Protection 

Agency (EPA) Test Method 8240 and for SVOCs via EPA Test Method 8270. As a 

result of the historical review of impoundment activities, selected samples were also 

analyzed for polychlorinated biphenyls (PCBs) via EPA Test Method 8080. 

Ground-water samples from well LWDS·MW1 were initially analyzed for VOCs via EPA 

Test Method 8240, which includes both gas chromatography and mass spectrometry 

analyses. This test method typically has a quantitation limit of 5 micrograms per liter 
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(llg/L) or parts per billion (ppb), and historically has been preferred because the 

presence of organic constituents is verified by a second analytical instrument. Following 

the identification of trichloroethene (TeE) in well LWDS-MW1 in early 1994, SNUNM 

switched to EPA Test Method 8010 for VOCs, which utillzes gas chromatography alone. 

The detection limit for this analytical method is 0.5 ppb. Verification of sample 

constituents is achieved by performing a second analysis. 

B.2 Metals 

Soil and ground·water samples were analyzed for the target analyte list (TAL) metals 

identified in 40 CFR Part 264 and chromium·VI in some cases. Table 8-2 presents a 

complete list of the metals analyzed and their detection limits. 

B.3 Radionuclides 

Soil samples were evaluated for the presence of gamma-emitting radionuclides through 

the use of a one-hour count gamma spectroscopy and for the presence of tritium by 

EPA Test Method H.01. 
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Table 8-2 
Metals Analyses at the LWDS 

EPA Detection Limit 
Metal Test Method (mg/kg) 

Aluminum 6010 0.20 
Antimony 6010 0.60 
Arsenic 7061 0.002 
Barium 6010 0.02 
Beryllium 6010 0.005 
Cadmium 6010 0.005 
Calcium 6010 0.2 
Chromium 6010 0.02 
Chromium-VI 7196 0.1 
Cobalt 6010 0.02 
Copper 6010 0.02 
Iron 6010 0.02 
Lead 7421 , 0.003 
Magnesium 6010 0.20 
Manganese 6010 0.005 
Mercury 7470 0.0002 
Nickel 6010 0.02 
Potassium 6010 0.20 
Selenium 7741 0.002 
Silver 6010 0.01 
Sodium . 6010 0.20 
Thallium 7841 0.10 
Vanadium I 6010 0.02 . 
Zinc 6010 0.02 
Note: mg/kg - milligrams per kilogram .. 
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Appendix C Site S2 - LWDS Holding Tanks Soil Sample Analytical Results 
Sample Name Depth Sample Oat Analyte QCflag Amount Units Detection Limit 
LWDS-S2-BH06 14.2 OS-SEP-92 ACETONE 13 uglkg 10 ~c,_, _____ ._ 

LWDS-S2-BH06 14.2 OS-SEP-92 ACTINIUM-228 O.S pCi/g n/a 
---"-.. ,.---.-~---

LWDS-S2-BH06 14.2 OS-SEP-92 ALUMINUM 4330 mg!kft 10 
--.~-----

LWDS-S2-BH06 14.2 OS-SEP-92 ARSENIC 1.2 mg/kg O.S 
LWDS-S2-BH06 14.2 OS-SEP-92 BARIUM 127 mg/kg 1 ---- --------_.,---
LWDS-S2-BH06 14.2 OS-SEP-92 BERYLLIUM 0.36 mg/kg 0.2 --------
LWDS-S2-BH06 14.2 OS-SEP-92 BISMUTH-214 0.3 pCilg n/a 

.------
LWDS-S2-BH06 14.2 OS-SEP-92 CALCIUM 31200 mg/k.JI_ 20 "._------
LWDS-S2-BH06 14.2 OS-SEP-92 CHROMIUM S.3 mg/kg 1 
LWDS-S2-BH06 14.2 OS-SEP-92 COBALT 3 m~ 1 -
LWDS-S2-BH06 14.2 OS-SEP-92 COPPER 6 mg/~g 2 ------
LWDS-S2-BH06 14.2 OS-SEP-92 METHYLENE CHLORIDE 9.8 ug/kg S 

.. 

!:WQ..S-S2-BHO~_ 14.2 OS-SEP-92 IRON 7480 ~ 10 --
LWDS-S2-BH06 14.2 OS-SEP-92 LEAD 3.9 mg/k9. O.S 
LWDS-S2-BH06 14.2 OS-SEP-92 LEAD-212 0.4 pCiLg nla 

~.2- ----------
~DS-S2-BH06 OS-SEP-92 LEAD-214 0.4 pCi/g nla ._-
LWDS-S2-BH06 14.2 OS-SEP-92 MAGNESIUM 2620 mg/kg 20 --------
'LWDS-S2-BH06 14.2 OS-SEP-92 MANGANESE 139 mg/~g 1 ----------
LWDS-S2-BH06 14.2 OS-SEP-92 NICKEL 6.6 mg/kg 4 
LWDS-S2-BH06 14.2 OS~SEP-92 POTASSIUM 862 m~ SOO 
LWDS-S2-BH06 14.2 OS-SEP-92 POTASSIUM-40 11 pCi/g n/a 
LWDS-S2-BH06 14.2 OS-SEP-92 THALLlUM-208 0.2 [pCi/g n/a 
LWDS-S2-BH06 14.2 OS-SEP-92 VANADIUM 13.8 mg/kg 1 
LWDS-S2-BH06 14.2 OS-SEP-92 ZINC 19.2 mg/kg -----

2 . 

LWDS-S2-BHO~ 17.2 OS-SEP-92 ACTINIUM-228 O.S pCi!9.. n/a 
.-

~~DS-S2-~~ 17.2 OS-SEP-92 ALUMINUM 3900 mg/kg 10 
"1-7.2 

._------
LWDS-S2-BH06 OS-SEP-92 ARSENIC 2.2 mg/kg O.S .-------
LWDS-S2-BH06 ~.2 OS-SEP-92 BARIUM S3.9 mg/kg 1 .. ---.. ----~'_c_'_ 

OS-SEP-92 BERYLLIUM mg/i<9, 0.2 LWQ.~:S2-BH_~ J7.2 0.31 .. 

LWDS-S2-BH06 17.2 OS-SEP-92 BISMUTH-214 0.3 [pCilg n/a 
LWDS-S2-BH06 17.2 OS-SEP-92 CALCIUM 18700 mg/kg 20 F=--.... --.----
LWDS-S2-BH06 17.2 OS-SEP-92 CHROMIUM 4.7 m..f!lkg 1 , ... 
LWDS-S2-BH06 17.2 OS-SEP-92 COBALT 2.1 mg/kg 1 
LWDS-S2-BH06 17.2 OS-SEP-92 COPPER 4.8 mg/kg 2 

--E-· 
LWDS-S2-BH06 17.2 OS-SEP-92 METHYLENE CHLORIDE 10 ug/.1<9..... S . 

~ .. --.-
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e S2-e e 
_~i:I.!!lP~~ Nam~_ Depth Sample Oat Anal}'te QCflag Amount Units Detection Limit 

-----'c-- --,--,--
LWDS-S2-BH06 17.2 OS-SEP-92 IRON 7220 mg/kg 10 
~.-.'-----------'--

LWDS-S2-BH06 17.2 OS-SEP-92 LEAD 4.7 mg/kg O.S 
-----'.'-" "--'- ,'''---'- --,,- Cc,---:·- -------~-

CLEAD-212 pCi/g n/a LWDS-S2-BH06 17.2 OS-SEP-92 0.4 
~--- .. -.---------- .. -~-.-::~ Cc=-c~- ----_. __ .-
LWDS-S2-BH06 17.2 OS-SEP-92 LEAD-214 0.3 pCi/g n/a 
---.--._ ... ----------------_.- -_ ....... ,"-_.-I-=:----~--
LWDS-S2-BH06 17.2 OS-SEP-92 MAGNESIUM 2370 mg/kg 20 
---~----- -
LWDS-S2-BH06 17.2 OS-SEP-92 MANGANESE 111 mg/kg 1 
[ii\ibs:S"2-::-SH06 

t-cc 
NICKEL 4.9 mg/kg 4 17.2 OS-SEP-92 

---- - .---- ----------

OS-SEP-92 POTASSIUM mg/kg LWDS-S2-BH06 17.2 80S SOO 
----~-----~----. t-:---- ----

POTASSIUM-40 pCi/g n/a LWDS-S2-BH06 117.2 OS-SEP-92 .11 
IWDs-=-52-BHoe- fi,T-- OS-SEP-92 THALLlUM-208 0.1 pCi/g n/a 
-----------_._------- ~-----,-

I,,\lVP~ ___ S2-BJ:i06 ~3- OS-SEP-92 VANADIUM 13.9 mg/kg 1 
-=-: ZINC 17.7 mg/kg 2 LWDS-S2-BH06 17.2 OS-SEP-92 ----"._._._-----_.- - -'-".-'-

LWDS-S2-BH06 21.S OS-SEP-92 ACETONE 4S ug/kg 10 
LWDS-=-S2-SH0621:S OS-SEP-92 ACTINIUM-228 0.7 pCi/g n/a 
--~--.--.-'------ ---."--~c 
LWDS-S2-BH06 21.S OS-SEP-92 ALUMINUM 6130 mg/kg 10 -_._---_. __ . __ .- -. __ .-. 
LWDS-S2-BH06 21.S OS-SEP-92 ARSENIC 1.6 mglkg O.S 
------~------,-=___c_ -- ---- -----
LWDS-S2-BH06 21.S OS-SEP-92 BARIUM 102 mg/kg 1 
-----~-~-------I--:::---.. -.----

OS-SEP-92 BERYLLIUM 0.49 mg/kg 0.2 L\lVJJS-S..?_~1?1:!9Q. ~_ 
LWDS-S2-BH06 21.S OS-SEP-92 BISMUTH-214 O.S pCi/g n/a 
--_.---------::-1-=-----

OS-SEP-92 CALCIUM 34000 mg/kg 20 LWDS-S2-BH06 21.S 
--------·-·~~--7=_=_ 

LWDS-S2-BH06 21.S OS-SEP-92 CHROMIUM 7.8 mg/kg 1 "------_._------
OS-SEP-92 COBALT 4.2 mg/kg 1 LWDS-S2-BH06 ~,L ---------------
OS-SEP-92 8.9 mg/kg 2 LWDS-S2-BH06 21.S COPPER 

----------- --"'._---,-
LWDS-S2-BH06 21.S OS-SEP-92 METHYLENE CHLORIDE 8.S ug/kg S 
LWDS=S2-BH06 21.5 OS-SEP-92 IRON 10S00 mg/kg 10 
LWDS-S2-BH06 

---,--
21.S OS-SEP-92 LEAD 4.2 mg/kg O.S 

""_ .. _----_.,-
LWDS-S2-BH06 21.S OS-SEP-92 LEAD-212 O.S pCi/g n/a 
--.-.-.,,-"--------- _. __ ._---
LWDS-S2-BH06 21.S OS-SEP-92 LEAD-214 0.6 pCi/g . n/a 
LWDS-S2-BH06 21.S OS-SEP-92 r.fIIIAGNESIUM 4060 mglkg 20 
-------------=~ -~---=---::-:::-----
LWDS-S2-BH06 21.S OS-SEP-92 MANGANESE 241 mg/kg 1 
-----.----------~~ --~--.~ 

LWDS-S2-BH06 21.S OS-SEP-92 NICKEL 8.6 mgjkg 4 
--------.. -.----,-~ -c-----
LWDS-S2-BH06 21.S OS-SEP-92 POTASSIUM 1060 mg/kg SOO 
--~--------'-- -------- -
LWDS-S2-BH06 21.S OS-SEP-92 r!'0TASSIUM-40 14 pCi/g n/a 

-------.-.,-,--, ---------_.- "----, .. ,---
OS=S-EP-92 -LWDS-S2-BH06 21.S THALLlUM-208. 0.2 pCi/g n/a 

LWDS-S2=-sFwif 
--::,-

OS-SEP-92 VANADIUM 18.7 mJllkg 1 21.S 
IWDs-s2-sHo6- 21:5 

1-::-:--
OS-SEP-92· ZINC 28.9 mg/kg 2 
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e e e 
S2_DATA 

Sample Name Depth Sample Oat Analyte QC fl'!9_ Amount Units Detection Limit 
LWDS-S2-BH06 24.9 OS-SEP-92 ACETONE 2S ug/kg 10 -- -----.~-------

LWDS-S2-BH06 24.9 OS-SEP-92 ACTINIUM-228 O.S ipCilg n/a 
LWDS-S2-BH06 D 3860 mg/kg 

--
10 24.9 OS-SEP-92 ALUMINUM 

• 0 __ , ___ ---

mglkg LWDS-S2-BH06 24.9 OS-SEP-92 ALUMINUM D 6910 10 
----~ 

LWDS-S2-BH06 24.9 OS-SEP-92 ARSENIC 1.1 mglkg 1 "----, 
LWDS-S2-BH06 24.9 OS-SEP-92 ARSENIC 1.1 mg/kg O.S 

.-----~-

LWDS-S2-BH06 24.9 OS-SEP-92 BARIUM 87 mg/kg 1 
-------~--

LWDS-S2-BH06 24.9 OS-SEP-92 BARIUM 138 mg/kg 1 -------
LWDS-S2-BH06 24.9 OS-SEP-92 BERYLLIUM D 0.28 mg/kg 0.2 

----~~ 

LWDS-S2-BH06 24.9 OS-SEP-92 BERYLLIUM D 0.47 mgfkg 0.2 -----.-.--------
LWDS-S2-BH06 24.9 OS-SEP-92 BISMUTH-214 O.S pCi/g nfa 

.. _ .. _------
LWDS-S2-BH06 24.9 OS-SEP-92 CALCIUM D 36800 mg/kg 20 -------------
LWDS-S2-BH06 24.9 OS-SEP-92 CALCIUM D 20800 mg/kg 20 --------
LWDS-S2-BH06 24.9 OS-SEP-92 CHROMIUM 7.8 mg/kg 1 ------
LWDS-S2-BH06 24.9 OS-SEP-92 CHROMIUM 8.8 mg/kg 1 ---
LWDS-S2-BH06 24.9 OS-SEP-92 COBALT 3.3 mg/kg 1 
LWDS-S2-BH06 24.9 OS-8EP-92 COBALT 3.9 mglkg 1 

---
LWDS-S2-BH06 24.9 OS-SEP-92 COPPER 8.3 mg/kg 2 
LWDS-S2-BH06 24.9 OS-SEP-92 COPPER 8.7 mg/kg 2 
LWDS-S2-BH06 24.9 OS-SEP-92 METHYLENE CHLORIDE 7.9 - uglkg S 
LWDS-S2-BH06 24.9 OS-SEP-92 METHYLENE CHLORIDE 7.9 ugfkg S 
LWDS-S2-BH06 24.9 OS-SEP-92 IRON 8740 mg/kg 10 ----
LWDS-S2-BH06 24.9 OS-SEP-92 IRON 10300 mg/kg 10 
LWDS-S2-BH06 24.9 OS-SEP-92 LEAD 3.S mg/kg O.S --- .. -,.-".- .. 

LWDS-S2-BH06 24.9 OS-SEP-92 LEAD 3.1 mg/kg O.S "-----
LWDS-S2-BH06 24.9 OS-SEP-92 LEAD-212 O.S pCi/g n/a 
LWDS-S2-BH06 24.9 OS-SEP-92 LEAD-212 0.4 pCi/g nla _. __ ._--

LWDS-S2-BH06 24.9 OS-SEP-92 LEAD-214 O.S pCilg nla -- ------.-_._--
LWDS-S2-BH06 24.9 OS-SEP-92 LEAD-214 0.4 pCifg n/a 

-~---

LWDS-S2-BH06 24.9 OS-SEP-92 MAGNESIUM 3240 mgLk.g 20 ._--
LWDS-S2-BH06 24.9 OS-SEP-92 MAGNESIUM 3910 ~/kg 20 
~--- . ----_ .. _--
LWDS-S2-BH06 ~~.9 OS-SEP-92 MANGANESE 163 mg/kg 1 
CWDS-52-BHOO 

,----

~- OS-SEP-92 MANGANESE 227 mg/kg _ 1 
LWDS-S2-BH06 24.9 OS-SEP-92 NICKEL 6.3 mg/kg 4 ------
LWDS-S2-BH06 24.9 OS-SEP-92 NICKEL 8.S mg/kg 4 - ----------
LWDS-S2-BH06 24.9 OS-SEP-92 POTASSIUM 1340 mg/kg SOO 
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e S2-e e 
Sample Name Dept~ Sample DatI Analyte QCflag Amount Units Detection Limit . __ ._-_ ... _ .. _._---:-=-=-
LWDS-S2-BH06 24.9 OS-SEP-92 POTASSIUM-40 13 pCi/g n/a 
.,----.--,--... -------~-.,-.,- ------

OS-SEP--92 LWDS-S2-BH06 24.9 POTASSIUM-40 1S pCi/g n/a 
.. -.--.-'--'-"---'~---- ._----1-'-. 
LWDS-S2-BH06 24.9 OS-SEP-92 THALLlUM-208 0.2 pCi{g n/a 
-, ... -_._------_.,------ .. -... _.-.... _- --_.-
LWDS-S2-BH06 24.9 OS-SEP-92 THALLlUM-208 0.2 pCi/g n/a ---_ .... ,_ .. _---,----- ._----

LWDS-S2-BH06 24.9 OS-SEP-92 VANADIUM 14.6 mg/kg 1 
._----- -_ .. -------- '::--_._- -~------

LWDS-S2-BH06 24.9 OS-SEP-92 VANADIUM 17.S mg/kg 1 
-----._-.... _",,-'------ ---_ .. _._-- . -
LWDS-S2-BH06 24.9 OS-SEP-92 ZINC 23.1 mg/kg 2 --_._--,.-.,.",,_._ .. _-_., .. _------ .. _----=-=--;-- --
LWDS-S2-BH06 24.9 OS-SEP-92 ZINC 28.3 mg/kg 2 
_._--------.--..... -'-- -----_. ----_. 
LWDS-S2-BH06 30.1 OS-SEP-92 ACETONE 3S ug/kg 10 
.--.------~------.-.-. ---_._- -=-.: LWDS-S2-BH06 30.1 OS-SEP-92 ACTINIUM-228 0.4 pCi/g n/a -_._----_._--_ . . _._--- --=-=--:;;:c 

ALUMINUM mg/kg 
--

LWDS-S2-BH06 30.1 OS-SEP-92 4120 10 
--,----",'----,--"------ ------ -::--:--

ARSENIC mg/kg LWDS-S2-BH06 30.1 OS-SEP-92 1.7 O.S ---------._---3cd- OS-SEP-92 BARIUM mg/kg ~'NDS-S2=-~!-l0~_ 61.9 1 ------
'05-SEP-92-'BERYLLIUM L WDS-S2-BH06 30.1 0.38 mg/kg 0.2 --.,,--------_._-1-::---
-05-SEP-92 pCi/g LWDS-S2-BH06 30.1 BISMUTH-214 O.S n/a 

-----.--.. ----- --:--
CALCIUM L WDS-S2-BH06 30.1 OS-SEP-92 34100 mg/kg 20 .-.----------------

!--""D..§=-S2-BHO~_ 30.1 OS-SEP-92 CHROMIUM 8.9 mg/kg 1 -_._._._-1-:::,--
LWDS-S2-BH06 30.1 OS-SEP-92 COBALT 3.2 Il!glkg 1 --------------- ------reo: 
LWDS-S2-BH06 30.1 OS-SEP-92 COPPER 7.S mg/kg 2 i -_._----_._---------r-::-:-

METHYLENE CHLORIDE 16 ug/kg LWDS-S2-BH06 30.1 OS-SEP-92 S - .... _-
LWDS-S2-BH06 30.1 OS-SEP-92 IRON 9S20 mg/kg 10 -------"---_._---reo-------reoc . 
LWDS-S2-BH06 30.1 OS-SEP-92 LEAD 3.S mg/kg O.S 
[WDS-S2=-SH06 

----_._--

OS-SEP-92 LEAD-212 0.4 pCi/g n/a 30.1 

W,.QS..::!,'i2-BH06 
.. _c--,----

OS-SEP-92 LEAD-214 0.4 pCi/g n/a 30.1 -_ .. - -=-.: LWDS-S2-BH06 30.1 OS-SEP-92 MAGNESIUM 2700 mg/kg 20 ---------
LWDS-S2-BH06 30.1 OS-SEP-92 MANGANESE 174 mglkg 1 -----_._----,---"--

mg/kg LWDS-S2-BH06 30.1 OS-SEP-92 NICKEL 7.1 4 
LWDS-S2::]3Hoif 

--:--0--
OS-SEP-92 POTASSIUM 694 mg/kg SOO 30.1 .-._ ...... ".-----_. __ ... _-,._-- ._-----,-

LWDS-S2-BH06 30.1 OS-SEP-92 
.. _--------,- POTASSIUM-40 12 pCi/g n/a 
LWDS-S2-BH06 30.1 OS-SEP-92 r.THALLlUM-208 0.1 pCi/g n/a 
--------- _.- ----_._-----:::-----
LWDS-S2-BH06 30.1 OS-SEP-92 VANADIUM 18.2 mg/kg 1 

- .... _-----._-_ ... --_._.----.-::;- --
LWDS-S2-BH06 30.1 OS-SEP-92 ZINC 24.S mg/kg 2 
[WDS-S2-BH06 36.1 OS-SEP-92 ACETONE 12 ug/kg 10 
-----~~-----

LlfVgS-S2-~_HO~_ 36.1 OS-SEP-92 ACTINIUM-228 O.S pCi/g n/a -::-.--_._--
LWDS-S2-BH06 36.1 OS-SEP-92 ALUMINUM 4410 mg/kg 10 ------.-----.. --~ r=-::--.-
LWDS-S2-BH06 36.1 OS-SEP-92 ARSENIC 1.S mg/kg O.S 
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e- e- e· 
52_DATA 

Sample Name Depth SampleDat Analyte QCflag Amount Units Detection Limit 
36.1 --

.-'-"--_" ... "--_ .. -"_._----
LWDS-52-BH06 05-SEP-92 BARIUM 62.8 mgfkg 1 
t"WDS-52-BH06 

--.. _--,-------
36.1 __ 05-SEP-92 BERYLLIUM 0.34 mgfkg 0.2 

r=-':: _. __ . --------_. __ . __ . 
LWDS-52-BH06 36.1 05-SEP-92 BISMUTH-214 0.5 pCifg nfa --.---.--.-----
LWDS-52-BH06 36.1 05-SEP-92 CALCIUM 38300 mgfkg 20 

-----"."., .. _--
LWDS-52-BH06 36.1 05-SEP-92 CHROMIUM . 8.2 mgfkg 1 - ,--------------

mgfkg LWDS-52-BH06 36.1 05-SEP-92 COBALT 3.3 1 1--_. __ ... _-----
LWDS-52-BH06 36.1 05-SEP-92 COPPER 6.3 mgfkg 2 

36.1--
--.,,--~-

LWDS-52-BH06 05-SEP-92 METHYLENE CHLORIDE 16 lJ_gfkg 5 ----,,----
LWDS-52-BH06 36.1 05-SEP-92 IRON 8920 mgfkg 10 .-

LWDS-52-BH06 36.1 05-SEP-92 LEAD 3 mgfkg 0.5 ' 
pCifg 

1--;--------_ .. ___ .. _1 

~S-52-BH06 36.1 05-SEP-92 LEAD-212 0.4 nfa 
nfa 

-----_.----
LWDS-52-BH06 36.1 05-SEP-92 LEAD-214 0.6 pCifg 

------"~-,-----

mglkg LWDS-52-BH06 36.1 05-SEP-92 MAGNESIUM 2830 20 ---'--
LWDS-52-BH06 36.1 05-SEP-92 MANGANESE 174 mgfkg 1 --,-
LWDS-52-BH06 36.1 05-SEP-92 NICKEL 7.5 mglkg 4 ------------
LWDS-52-BH06 36.1 05-SEP-92 POTASSIUM 709 mg/kg 500 -
LWDS-52-BH06 36.1 05-SEP-92 POTASSIUM-40 15 !pCVg nfa -.. 

LWDS-52-BH06 36.1 05-SEP-92 THALLlUM-208 0.2 pCVg nfa 
LWDS-52-BH06 36.1 05-SEP-92 VANADIUM 16 mgfkg 1 

-

LWDS-52-BH06 36.1 05-SEP-92 ZINC 22.5 m~ 2 
LWDS-52-BH06 39.1 05-SEP-92 ALUMINUM 1900 mgtkg 20 ---_._---
LWDS-52-BH06 39.1 05-SEP-92 ARSENIC 1 mg/kg 0.5 ------------
LWDS-52-BH06 39.1 05-SEP-92 BARIUM 40.1 mgfkg 2 . __ ._._ .. _---

nfa LWDS-52-BH06 39.1 05-SEP-92 BISMUTH-214 0.5 pCifg --- "------------------
LWDS-52-BH06 39.1 05-SEP-92 CALCIUM 116000 mg/kg 40 
LWDS-52-BH06 

-- -::----_._--_.-
39.1 05-SEP-92 CHROMIUM 4.1 mgfkg 2 -_._-_.-'--

LWDS-52-BH06 39.1 05-SEP-92 METHYLENE CHLORIDE 14 ugfkg 5 
LWDS-52-BH06 39.1 05-SEP-92 IRON 4420 mgfkg 20 
LWDS-52-BH06 39.1_ 05-SEP-92 LEAD 2.4 mgfkg 

-- -0-.5 ------------,.---
r'- pCifg --

.----------_._--
LWDS-52-BH06 39.1 05-SEP-92 LEAD-212 0.4 nfa . 
.--.--~--- .. --- -nia--·-----·---LWDS-52-BH06 39.1 05-SEP-92 LEAD-214 0.5 pCifg -----_. __ ._.-=- -_._-,,--_.-=-=- ---_.,_._ .... _-------
LWDS-52-BH06 39.1 05-SEP-92 MAGNESIUM 1960 mgfkg 40 
IW08-52-=8H06-

----_.-----,-------
39.1 05-SEP-92 MANGANESE 259 mgfkg 2 

---------- ._---------- n/a---...... --.------
LWDS-52-BH06 39.1 05-SEP-92 POTASSIUM-40 15 pCifg_. _______ 
[WDS-52-BHOif rS9.1 

_._---- ----.-.-

05-SEP-92 VANADIUM 7.8 mgfkg 2 
LWDS-52-BH06 

"--_._-"----------
39.1 05-SEP-92 ZINC 14.5 mgfkg 4 
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e 52~_ e 
~~ll1pIEl_!'-II'II1lEl ____ I:l.~p_t~ _~l'I..l11pl~Dat~ A.!l~lyte QCflag Amount Units Detection Limit 

"~----

LWDS-S2-BH06 43 OS-SEP-92 ACTINIUM-228 o.s pCifg nfa 
------ ---------c-

Lwi5s-~52~-B_.:j-66 43 OS-SEP-92 ALUMINUM- 2870 mgfkg 10 
..... _-,------_.-----._- ... __ .-----r.-::-------- --_. __ ._-'-'. -
LWDS-S2-BH06 43 OS-SEP-92 ARSENIC 0.82 mg/kg O.S 
-- ------------" .. _-,-_ ... ,.-,,-- _._----,-" 

LWDS-S2-BH06 43 OS-SEP-92 BARIUM 37.8 mgfkg 1 

ILW6~::~?]HQ~~ 
------- -----c--

BERYLLIUM mg/kg 43 OS-SEP-92 0.23 0.2 re- -------- ._-_._-------
! LWDS-S2-BH06 43 05-SEP-92 BISMUTH-214 0.4 pCi/g n/a 
LW15S)52-BRo6 

------- --~~-----:--

CALCIUM 55600 mg/kg 20 43 05-SEP-92 _._-_._--,,-------- - -----c--- --
CHROMIUM 4.3 mgfkg 1 LWDS-52-BH06 43 05-SEP-92 --_._- ---------.-------~ _.- ........ ---- _. __ ... _---- --

LWDS-S2-BH06 43 05-SEP-92 COBALT 2.1 mg/kg 1 
-----,.,----- ------"--,-- _._---_. __ ._._-" _________ c_ -------
LWDS-52-BH06 43 05-SEP-92 COPPER S.7 mgfkg 2 
----------------------------- ------------ --::-::------ -

LWDS-52-BH06 43 05-SEP-92 METHYLENE CHLORIDE 15 ug/kg S 
. _._,. --_ .. ' .. , .... _---_.--,---_. --,_._--------
LWDS-52-BH06 43 05-SEP-92 IRON 5760 mg/kg 10 ,0'--- ______________ . __ . ___ ------ ---------_ .•.. -

mg/kg 
, 

LWDS-52-BH06 43 05-SEP-92 LEAD 3.5 0.5 I 
.-" ------- ---------_ .. ,., .. _-" --,-,.-...... -- ------c-----

I 
LWDS-S2-BH06 43 05-SEP-92 LEAD-212 0.5 pCi/g n/a --_. __ . __ ...... ---_._._--i--cc------
LWDS-52-BH06 43 05-SEP-92 LEAD-214 0.4 pCi/g n/a 
-------_."---------_ ... -----_.,_ .. 
LWDS-S2-BH06 43 OS-SEP-92 MAGNESIUM 2370 mgfkg 20 -----.--.. ---~-~---- ---.. -- ------~--=-

MANGANESE LWDS-52-BH06 43 05-SEP-92 198 mg/kg 1 
----~. ".-~----.-- -_._---r---::--::--------

NICKEL 5.4 mg/kg 4 LWDS-52-BH06 43 05-SEP-92 _.-.. _-._-_._--_._-------
L WDS-52-BH06 43 05-SEP-92 POTASSIUM-40 . 13 pCifg n/a 
~ .. --.,----.------
LWDS-52-BH06 43 05-SEP-92 THALLlUM-208 0.2 pCifg n/a 
~,,-------.. ---~----.-----~--- ---
LWDS-52-BH06 43 05-SEP-92 VANADIUM 9.5 mg/kg 1 
----_ ... -.. -~~---------,,--------
LWDS-52-BH06 43 OS-SEP-92 ZINC 16 mgfkg 2 
." _.,-----_._--_._---,._" - -- ---------
LWDS-52-BH07 4.3 06-SEP-92 ACTINIUM-228 O.S pCifg nfa 
.- -"--------------"'-,,---

LWDS-52-BH07 4.3 06-SEP-92 ALUMINUM B 4870 mgfkg 10 --_._----_.- ---.-_._. 
ARSENIC mgfkg LWDS-52-BH07 4.3 06-SEP-92 2.4 O.S 

-,-------,.------~ --------- -c- --
LWDS-S2-BH07 4.3 06-SEP-92 BARIUM 87.9 mg/kg 1 ---,--,-------------,-_.---- ---------_._. 

66-=-SEP~92 mglkg LWDS-S2-BH07 4.3 BERYLLIUM 0.4 0.2 .---_.,---------- -- -------:------- '-0----- -
LWDS-52-BH07 4.3 06-SEP-92 BISMUTH-214 0.3 pCi/g nfa -.-_._------_ .. _,._. ---;-~------- --=-::--=c -

mg/kg 
---

LWDS-52-BH07 4.3 06-SEP-92 CALCIUM B 34700 20 
------------------------=- ----------- -
LWDS-S2-BH07 4.3 06-SEP-92 CHROMIUM 6.6 mgfkg 1 
Lwbs~2::-BH07-

----._-,._-- ~---------_cc-

'coBALT 4.3 06-SEP-92 2.8 mgfkg 1 --_._,---_._- ."'_ .. _---,---------------_ ... _-- -------
!--W[)S-~2-~I:I_OL 4.3 06-SEP-92 COPPER 6 mg/kg 2 

--
LWDS-52-BH07 4.3 06-SEP-92 IRON B 7610 mg/kg 10 
---~--... -- '---"'-"--'-~- --- ------ --- --------

UAD LWDS-S2-BH07 4.3 06-SEP-92 3.9 mg/kg 0.5 --_ ........ - --.-- ---------

06-SEP-92 pCi/g nfa LWDS-52-BH07 4.3 r.LEAD-212 0.4 -_ .. _-----------" ------., -.. -".----~ .. -.-. ---------
pCifg n/a LWDS-52-BHOL c!3_ 06-SEP-92 LLEAD-214 0.4 

- -- ~ 
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52_DATA 

Sample Name Depth Sample Dat4 Analyte QCflag Amount Units Detection Limit 
--~~-----,------

LWDS-52-BH07 4.3 06-SEP-92 MAGNESIUM ~60 mg/kg 20 
LWDS-52-BH07 

-----,-_._-------
4.3 06-SEP-92 MANGANESE B 140 mg/kg 1 

LWDS-52-BH07 4.3 06-SEP-92 NICKEL _6 - mg/klL 4 
.-~-------~--

LWDS-52-BH07 4.3 06-SEP-92 POTASSIUM 1040 mg/kg 500 ----_. __ ._----_ .. 
LWDS-52-BH07 4.3 06-SEP-92 POTASSIUM40 11 pCi/g nfa ------_. 
LWDS-52-BH07 4.3 06-SEP.-92 THALLlUM-208 0.1 pCifg n/a 
--~- -- --- _ .. _._-------
LWDS-52-BH07 4.3 06-SEP-92 VANADIUM 14.2 mg/kg 1 

---... -.-.--,._------,-,-
LWDS-52-BH07 4.3 06-SEP-92 ZINC B 19.8 mg/kg 2 
LWDS-52-BH07 8.6 06-SEP-92 ACTINIUM-228 0.6 pCi/g 

n/a ----------~-
.--------

LWDS-52-BH07 8.6 06-SEP-92 ALUMiNUM B 3180 mgfkg 10 ._---'---
LWDS-52-BH07 8.6 06-SEP-92 ARSENIC 1.8 mgfk9. 0.5 ----,-----
LWDS-52-BH07 8.6 06-SEP-92 BARIUM 70.4 mg/kg 1 --._-_._--"---
LWDS-52-BH07 8.6 06-SEP-92 BERYLLIUM 0.29 mg~g 0.2 
LWDS-52-SH07 

---- __ , __ .u, ________ . ___ 

B.6 06-SEP-92 BiSMUTH-214 0.5 pCifg n/a 
-----.------ -- "-_ ... _--------_._. 
LWDS-52-BH07 M~- 06-SEP-92 CALCIUM B 20500 mg/kg 20 
LWDS-52-=-BH07 

---=:--~-------.----
8.6 06-SEP-92 CHROMIUM 6.6 mg/kg 1 

LWDS-52-BH07 M 06-SEP-92 COBALT 2.2 I}!9/kg 1 ----_._--,----_._--
LWDS-52-BH07 _8.~ 06-SEP-92 COPPER 7 mg/kg 2 -- -

6750 LWDS-52-BH07 8.6 06-SEP-92 iRON B . mg/kg 10 --_._---------,. 
LWDS-52-BH07 8.6 06-SEP-92 LEAD 3 mg/kg 0.5 --_._._-------
LWDS-52-BH07 B.6 06-SEP-92 LEAD-212 0.4 pCi/g n/a 

-
LWDS-S2-BH07 8.6 06-SEP-92 LEAD-214 0.4 pCi/g nfa 
LWDS-52-BH07 B.6 06-SEP-92 MAGNESIUM 2040 mg/kg 20 ------
LWDS-52-BH07 8.6 06-SEP-92 MANGANESE B 154 mg/kg 1 --_._----
LWDS-52-BH07 8.6 06-SEP-92 NICKEL 5.2 mg/kg 4 ---------
LWDS-52-BH07 8.6 06-SEP-92 POTASSIUM 673 mgfkg 500 
LWDS-52-BH07 8.6 06-SEP-92 POTASSIUM40 13 IpCi/g n/a --

8:6 mg/kg 
--------_._--

LWDS-52-BH07 06-SEP-92 VANADIUM 12.4 1 
LWDS-52-BH07 

-----~- -------;::--------------
8.6 06-SEP-92 ZINC B 19.4 mg/kg 2 

LWDS-52-BHO~_ 13.4 06-SEP-92 ACTINIUM-228 0.8 pCi/g n/a 
LWDS-52-BH07 13.4 06-SEP-92 ALUMINUM B 2920 mg/kg 10 ---_ .... - .._._--
LWDS-52-BH07 13.4 06-SEP-92 ARSENIC 2.6 mgfkg 0.5 -- -------.------
LWDS-52-BH07 13.4 06-SEP-92 BARIUM 69.2 mg/kg 1 -_._-_ ... _------
LWDS-52-BH07 13.4 06-SEP-92 BERYLLIUM 0.23 mgfkg 0.2 
----.----~- -_.--_._--------------
LWDS-52-BH07 13.4 06-SEP-92 BISMUTH-214 0.6 pCi/g n/a --"-- ... ,-
LWDS-52-BH07 13.4 06-SEP-92 CALCIUM B 15800 mg/kg 20 

Page 7 



e 52':'we e 
Sampler-J~ItlE! ___ !:>.E!P!I! Sample Dati ~Ilaly~_ QCflag Amount Units Detection Limit ---_.- ._--- .--;:.::. --
,LWDS-52-BH07 13.4 06-SEP-92 CHROMIUM 7.9 mg{lsg 1 

-~ 

,[~Q§.:~~l3Ho:f 
-.-.-- .. -'.~- -- --,-------------
13.4 06-SEP-92 COBALT 2.2 mg/kg 1 
------ ,,',,--- -----_._-

-gOPPER LWDS-52-BH07 13.4 06-SEP-92 5.4 mg/kg 2 ---_ .. ------~---:=- -----------.-:- ----~--

LWDS-52-BH07 13.4 06-SEP-92 IRON B 6380 mg/kg 10 -_ .. _--" __ .,_._.""",,,-_.--""---' .. ,. _."."",.-'" ._._----------"'"-=--
LWDS-52-BH07 13.4 06-SEP-92 LEAD . 6 mg/kg 0.5 
.----~.----- - --- ------ --- _ .. _- --------------~- ---
LWDS-52-BH07 13.4 06-SEP-92 LEAD-212 . 0.6 pCi/g n/a 
---- --,--.. ---,- .. ,----------- --_.-" __ '"'''' 

06~SEP~92- 'LEAD-214 pCi/g n/a LWDS-52-BH07 13.4 0.5 
- -- -- -._- - ---------_." ... -.-.,_ .... _._--'-'."'-- ---------::c-----~AGNESIUM 

-----~-

LWDS-52-BH07 13.4 06-SEP-92 1720 ITI9lkg 20 
". __ ... -"_' _ ..... , .... _"." .... ,_ ... - "-"". ".,_ .. _---- ------------ --_. -
LWDS-52-BH07 13.4 06-SEP-92 MANGANESE B 114 mg/kg 1 
i.5tJOS=52=SHOT 

------ ----"._-_.------ .,-_.,------
m_glkg 13.4 06-SEP-92 NICKEL 5.2 4 

LWO-S=S2:SHOi 
----_._ .... ,-----

POTASSIUM 586 mglkg 500 13.4 06-SEP-92 
.......... _ ...... _---- - --- ------- -, .,., , 1- ----- --_.-_._"_._-' . 

pCi/g 
-.--~~-----

LWDS-52-BH07 13.4 06-SEP-92 POTASSIUM-40 12 n/a 
.. -- .. -------_ .. _. ---'- ---.. " ... _ ... _- -----------.---::::-

IH~LLlUM-208 
.---.---

LWDS-52-BH07 13.4 06-SEP-92 0.2 pCVg n/a 
-.-------------~,---,., ... '"-.. -.- ... ---------:'=- . ---,-----~ 

LWDS-52-BH07 13.4 06-SEP-92 VANADIUM 11.6 mglkg 1 
-------- -_. _ .... " ... -.- - ..... -~.-.'.-.-,- -,,-~---~-----,,----~-------. - - --

LWDS-52-BH07 13.4 06-SEP-92 ZINC B 21.9 mlljkg 2 
.... - .. -, ...... ,._-" -.. --.. ~-" , .... -..... --- ------- - -- ---c- - ------

LWDS-52-BH07 18.4 06-SEP-92 ACTINIUM-228 0.8 pCVg n/a 
--, .... '""'."""-.,-.... -.~,--------- f--c------.--

ALUMINUM B 3190 mglkg 10 LWDS-52-BH07 18.4 06-SEP-92 
----" .. - -- -------_._-_.,-- ... - -----------'--::-
LWDS-52-BH07 18.4 06-SEP-92 ARSENIC 2.4 mg/kg 0.5 
--.--- -'"-''' - .. -~ "--~ '" ---.-----_.- -:--_..- _ •.. _- -::-::----_._--

BARIUM mg/kg LWDS-52-BH07 18.4 06-SEP-92 36.8 1 
.. _ ..... __ ._- ._----------- -,,-- -c-_------ -~----~.-- --------
LWDS-52-BH07 18.4 06-SEP-92 BERYLLIUM 0.24 mg/kg 0.2 
------'"- ""- ,,---~-- - --- - ----,,-. -----_ .. _._- --~--~-

LWDS-52-BH07 18.4 06-SEP-92 BISMUTH-214 0.5 pCi/g n/a 
------~---"- -------~-~- .,-,-'",. '''-"+-- --:c-

LWDS-52-BH07 18.4 06-SEP-92 CALCIUM B 25700 mg/kg 20 
--------------- --".".---"'-,- -.:-,---- --:c------

g-ROMIUM LWDS-52-BH07 18.4 06-SEP-92 7.7 mglkg 1 
--._-, ... ,._---- --------~.-.--.. ,. .. _._-.. ---_ ..... - -----_._- ----
LWDS-52-BH07 18.4 06-SEP-92 COBALT 3 mll/kg 1 ----_ .. _,_. , ... ,-,-._---_._,_. __ ..... 0"._. __ .--"--"- -------- ----
LWDS-52-BH07 18.4 06-SEP-92 COPPER 6.2 mg/kg 2 
-----··---·-----·-----·-c- ------- --c-

IRON B 7810 mg/kg 10 LWDS-52-BH07 18.4 06-SEP-92 
------~----.'---- --
LWDS-52-BH07 18.4 06-SEP-92 LEAD 6.4 mg/kg 1 
---,'"-"'--- ---------- r:-·----
LWDS-52-BH07 18.4 06-SEP-92 LEAD-212 0.5 pCi/g n/a -----,.,--_.-... _-_._-.. __ ._---C=-::"----

pCi/g LWDS-52-BH07 18.4 06-SEP-92 LEAD-214 0.5 n/a ._._----_._---:--:-==- --------'"-'-

LWDS-52-BH07 18.4 06-SEP-92 MAGNESIUM 2410 mg/kg 20 _________ ___ . ______ c_ 
~------ -----

LWDS-52-BH07 18.4 06-SEP-92 MANGANESE B 149 mg/kg 1 ----_._--._---- -_. __ .... __ .- 1---:-------- r.:-c--
mg/kg LWDS-52-BH07 18.4 06-SEP-92 NICKEL 6 4 ___ 0, _____ ------

LWDS-52-BH07 18.4 06-SEP-92 POTASSIUM 578 mglkg 500 
--- -'---- - ------- -----_ ... - -----_.-r: 
LWDS-52-BH07 18.4 06-SEP-92 POTASSIUM-40 13 pCi/g n/a --_ .... _"._-,._-".,-_ .. " .. _---._- ~,.- .. ------1---:.---

pCi/g LWDS-52-BH07 18.4 06-SEP-92 THALLlUM-208 0.2 n/a - '"._--_._, .. _,- '---'-"--'----- ~: 
mg/kg 

- ---
LWDS-52-BH07 18.4 06-SEP-92 VANADIUM 13.7 1 
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e e e 
52_DATA 

Sample Name Depth Sample Dat Analyte QCflag Amount Units Detection Limit -------------.. --
LWDS-52-BH07 18.4 06-SEP-92 ZINC B 19.4 mg/kg 2 
LWDS-52~BH07 

-----
23.6 06-SEP-92 ACTINIUM-228 - 0.7 pCi/g n/a ._"-------

LWDS-52-BH07 23.6 06-SEP-92 ALUMINUM B 2180 mg/kg 10 
----

LWDS-52-BH07 23.6 06-SEP-92 ARSENIC 1.1 mg/kg 0.5 ---,,---,-------
LWDS-52-BH07 23.6 06-SEP-92 BARIUM 34.9 mg/kg 1 -----_._-,_._-
LWDS-52-BH07 23.6 06-SEP-92 BERYLLIUM 0.21 mg{~.R 0.2 ---,--------
LWDS-52-BH07 23.6 06-SEP-92 BISMUTH-214 0.4 pCi/g nla -- -, "----

LWDS-52-BH07 23.6 06-SEP-92 CALCIUM B 51700 mg/kg 20 
~---------'-

LWDS-52-BH07 23.6 06-SEP-92 CHROMIUM 4.8 mg/kg 1 . -_._--_._---
LWDS-52-BH07 23.6 06-SEP-92 COBALT 2.1 mg/kg 1 ------
LWDS-52-BH07 23.6 06-SEP-92 COPPER 5.2 mg/kg 2 
--.- "- f-C- --~-~------

LWDS-52-BH07 23.6 06-SEP-92 IRON B 5930 m~g 10 
,--------,---

LWDS-52-BH07 23.6 06-SEP-92 LEAD· 2.6 mg/kg 0.5 
CCWDS-52-BH07 

-----
23.6 06-SEP-92 LEAD-214 0.5 pCi/g n/a --

LWDS-52-BH07 23.6 06-SEP-92 MAGNESIUM 1880 mg/kg 20 ._--------
LWDS-52-BH07 23.6 06-SEP-92 MANGANESE B 113 mg/kg 1 

---"'----~-

LWDS-52-BH07 23.6 06-SEP-92 NICKEL 4.8 mg/kg 4 
----~---.--

LWDS-52-BH07 23.6 06-SEP-92 POTASSIUM-40 14 pCi/g n/a - -----
LWDS-52-BH07 23.6 06-SEP-92 THALLlUM-208 0.1 pCi/g n/a 
LWDS-52-BH07 23.6 06-SEP-92 VANADIUM 9.7 mglkg 1 -- ~-------
LWDS-52-BH07 23.6 06-SEP-92 ZINC B 15.5 mg/kg 2 
LWDS-52-BH07 26.6 06-SEP-92 ACTINIUM-228 0.6 pCl/g n/a 
LWDS-52-BH07 26.6 06-SEP-92 ACTINIUM-228 0.5 pCl/g n/a 
LWDS-52-BH07 ~6.6 06-SEP-92 ALUMINUM B 3590 mg/l~.9. 10 

-------
LWDS-52-BH07 26.6 06-SEP-92 ALUMINUM 3670 mg/kg 10 -----------
LWDS-52-BH07 26.6 06-SEP-92 ARSENIC 2.1 mg/kg 0.5 --
LWDS-52-BH07 26.6 06-SEP-92 ARSENIC 1.8 m~g 0.5 -----
LWDS-52-BH07 26.6 06-SEP-92 BARIUM . 51.4 mg/kg 1 

r:------------
LWDS-52-BH07 26.6 06-SEP-92 BARIUM 42.5 mg/kg 1 1--:-------------
LWDS-52-BH07 26.6 06-SEP-92 BERYLLIUM 0.24 mg/kg 0.2 ---------
LWDS-52-BH07 26.6 06-SEP-92 BERYLLIUM 0.27 mglkg 0.2 -------- ---.--~-

LWDS-52-BH07 26.6 06-SEP-92 BISMUTH-214 0.6 pCi/g n/a 
LWDS-52-BH07 26.6 06-SEP-92 BISMUTH-214 0.5 pCi/g 

n/a------- ---
---c-----------

LWDS-52-BH07 26.6 06-SEP-92 CALCIUM B 51600 mg/kg 20 
LWDS:52-BH07 

.. _._------
26.6 _ 06-SEP-92 CALCIUM 67200 mg/kg 20 ---------_._"-

LWDS-52-BH07 26.6 06-SEP-92 CHROMIUM D 27 mg/kg 1 
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e 52_~ e 
Sample Name Depth Sample Oat Analyte QCflag Amount Units Detection Limit ----_._-_ ..•. _.-. __ ._---,,- -::--_._-- -::-c--.----.-- - --
LWDS-52-BH07 26.6 06-SEP-92 CHROMIUM D 14.8 mg/kg 1 
._-,._-----------._----- -~ --_ ... _------
LWDS-52-BH07 26.6 06-SEP-92 COBALT 2.9 mg/kg 1 
-- .- ----~- _ .... " .... "--- _ .... _.,_ ... """'- ------:'-
LWDS-52-BH07 26.6 06-SEP-92 COBALT 3.7 mg/kg 1 ---_ .. _ .... _._--_._ .. '-=- i-c---- .. --------
LWDS-52-BH07 26.6 06-SEP-92 COPPER 8.1 mg/kg 2 _._-----------_ .. _--- . __ ._--_ .. =-

~OPPER LWDS-52-BH07 26.6 06-SEP-92 7.3 mg/kg 2 
-_._. __ ..... ------------_.,_."-- -_, .. , .. ,._-"'-I-~--~--

IRON 
-~ 

LWDS-52-BH07 26.6 06-SEP-92 B 11500 mg/kg 10 
------ -------_. __ .----- ., ,.,-, "--." ._-- .. ----;:-

IRON 9310 mg/kg LWDS-52-BH07 26.6 06-SEP-92 10 
---_., -----.-,--"._--_."-,,. -'._",---_. 

LWDS-52-BH07 26.6 06-SEP-92 LEAD 4.3 mg/kg 1 -_ ........... _._. -~.---=-
LWDS-52-BH07 26.6 06-SEP-92 LEAD 4.4 mg/kg 0.5 
------,,-------.-'- --------f-c-----.. 
LWDS-52-BH07 26.6 06-SEP-92 LEAD-212 0.4 pCi/g n/a .--------"-0:::- -----_.- .. _--.'-".- . 

pCi/g L WDS-52-BH07 26.6 06-SEP-92 LEAD-212 0.4 n/a 
----_ .. ", ------ -_ .. ----- -,-" .. - ... _,"--- -- ... -~----.-

LWDS-52-BH07 26.6 06-SEP-92 LEAD-214 0.7 pCi/g n/a 
-----, ... _--_.-.. _---_. ~-------.---

LWDS-52-BH07 26.6 06-SEP-92 LEAD-214 0.5 pCi/g n/a 
-,'-"""'- -- --"~----'--- ----,---
LWDS-52-BH07 26.6 06-SEP-92 MAGNESIUM 2370 mg/kg 20 
--~".- .. --------- --------_.-

L WDS-52-BH07 26.6 06-SEP-92 MAGNESIUM 2580 mg/kg 20 
--'-- _ .. _- --_.-------_. -'''-'' ---.-_.-------",. 
LWDS-52-BH07 26.6 06-SEP-92 MANGANESE B 177 mg/kg 1 
---------_.--_ .. ,-----
LWDS-52-BH07 26.6 06-SEP-92 MANGANESE 178 mg/kg 1 
--~.----,-,,-----.. -.---

NICKEL mg/kg LWDS-52-BH07 26.6 06-SEP-92 7.4 4 
._,----_ .. _-",----,._--- i-c----

06-SEP-92 NICKEL 7.1 mg/kg 
--

LWDS-52-BH07 26.6 4 ------_._ ... _--'.;:-
26.6 06-SEP-92 POTASSIUM 688 mg/kg 500 LWDS-52-BH07 ------------,,-,------

POTASSIUM 625 mg/kg LWDS-52-BH07 26.6 06-SEP-92 500 
-.--. ... _--------------", .. _ .. _, .. 1-:::---"--' I-~~-'-' 
LWDS-52-BH07 26.6 06-SEP-92 POTASSIUM-40 11 pCi/g n/a 
-~.---,--.-----,-- -_._ .. _.-'-

POTASSIUM-40 pCi/g n/a LWDS-52-BH07 26.6 06-SEP-92 14 
-----------------_.--- -_ .. __ ._._,---

LWDS-52-BH07 26.6 06-SEP-92 THALLlUM-208 0.2 pCi/g n/a --_. __ ._,_ .... __ ._-_._---,-I-c----- ... 
LWDS-52-BH07 26.6 06-SEP-92 THALLlUM-208 0.2 pCi/g n/a _ .... "-- ----- -----_.,,--------- -= .. .. 

L WDS-52-BH07 26.6 06-SEP-92 TRITIUM D 0.1 pCi/g n/a 
- .. "'------.-----.-.. --.. ,~ -_._' __ .,-,"-------_ .. 
LWDS-52-BH07 26.6 06-SEP-92 VANADIUM 13.4 mg/kg 1 .-----_. __ ._._._--_._-_.,._- ----... 

LWDS-52-BH07 26.6 06-SEP-92 VANADIUM 16.1 mg/kg 1 
[Wi5S::-52~i3H6j-

--_ .. _------- ----~ 

26.6 06-SEP-92 ZINC B 18.8 mg/kg 2 -_ .. _--,-_ ... "--._ ...... _-------- ._- -_._- .. _-----_._-
LWDS-52-BH07 26.6 06-SEP-92 ZINC 23.8 mg/kg 2 
-_._-----", '-,--~--,,- --_ .... ,,---_ ...• -----_ ... -. 

pCi/g LWDS-52-BH07 32.4 07-SEP-92 ACTINIUM-228 0.4 n/a -----_._- .. _--" ,------,---- .. _- .. _------- -~ 

LWDS-52-BH07 32.4 07-SEP-92 ALUMINUM 2560 mg/kg 10 _.-. __ .,----_ .. ----_. 
L WDS-52-BH07 32.4 07-SEP-92 ARSENIC 1.7 mg/kg 0.5 
._------- '''---- _. 

-.~ 

L WDS-52-BH07 32.4 07-SEP-92 BARIUM 49.6 mg/kg 1 
-,- ----------.- ---------.. -.. _._-- ... _ .... __ .- ----.. ----c.-:-

13ISMUTH-214 LWDS-52-BH07 32.4 07-SEP-92 0.4 !pCi/g n/a 
_.,_._--,.,".,. __ ._-'--- ------ -c' -.--. 

07-SEP-92- t-CALCIUM LWDS-52-BH07 32.4 B 50800 mQ/kQ 20 - -
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52_DATA 

Sample Name Depth Sample Oat Analyte QCflag Amount Units I:)etect_ion Limit __ 
LWDS-52-BH07· 32.4 07-SEP-92 CHROMIUM 9.9 mg/kg 1 ----._-- --,--------
LWDS-52-BH07 ~~.4 07-SEP-92 COBALT 3.1 mg/kg 1 
-------------

mg/kg 
-------_._--

LWDS-52-BH07 32.4 07-SEP-92 COPPER 5.7 2 --_.,----
LWDS-52-BH07 32.4 07-SEP-92 IRON 6B70 mg/kg 10 
LWDS-=-S2-BH07 

--:-::-::---------
32.4 07-SEP-92 LEAD 3.1 mg/kg 0.5 -'._------

LWDS-52-BH07 32.4 07-SEP-92 LEAD-212 0.3 pCi/g n/a .. - f=------------.. ---
LWDS-52-BH07 32.4 07-SEP-92 LEAD-214 0.4 pCi/g n/a ---------

mg/kg LWDS:52-BH07 32.4 __ 07-SEP-92 MAGNESIUM 2040 20 .'.-
LWDS-52-BH07 32.4 07-SEP-92 MANGANESE 155 m~ 1 -----
LWDS-52-BH07 32.4 07-SEP-92 NICKEL 5.1 mg/kg 4 
LWDS-52-BH07 32.4 07-SEP-92 POTASSIUM-40 . 12 pCi/g n/a 
LWDS-52-BH07 32.4 07-SEP-92 THALLlUM-20B 0.1 pCi/g . n/a 
LWDS-52-BH07 32.4 07-SEP-92 VANADIUM 11,3 mg/kg 1 
LWDS-52-BH07 32.4 07-SEP-92 ZINC B. 16.9 mg/~ 2 
LWDS-52-BH07 36.8 07-SEP-92 ACTINIUM-22B 0.6 pCi/g nfa 
LWDS-52-BH07 36.B 07-SEP-92 ALUMINUM 2960 mg/kg 10 
LWDS-52-BH07 36.B . 07-SEP-92 ARSENIC 1.4 mg/kL __ 0.5 
LWDS-52-BH07 36.8 07-SEP-92 BARIUM 45.9 mg/kg 1 
LWDS-52-BH07 36.B 07-SEP-92 BISMUTH-214 0.4 pCi/g n/a 
LWDS-52-BH07 36.B 07-SEP-92 CALCIUM B 54000 mg/kg 20 
LWDS-52-BH07 36.8 07-SEP-92 CHROMIUM 19.3 mglkg 1 --
LWDS-52-BH07 36.B 07-SEP-92 COBALT 2.6 mglkg 1 
LWDS-52-BH07 36.8 07-SEP-92 COPPER 8.9 mgfkg 2 -
LWDS-52-BH07 36.B 07-SEP-92 IRON 7360 mg/kg 10 ------
LWDS-52-BH07 36.8 07-SEP-92 LEAD 2.6 mg/kg 0.5 --
LWDS-52-BH07 36.8 07-SEP-92 LEAD-212 0.4 pCVg nfa 

-----
LWDS-52-BH07 36.B 07-SEP-92 LEAD-214 0.4 pCVg n/a ---- ._-----
LWDS-52-BH07 36.B 07-SEP-92 MAGNESIUM 2220 mg/k~ 20 

---=-C-
LWDS-52-BH07 36.8 07-SEP-92 MANGANESE 137 mgfkg 1 

_.""'----
LWDS-52-BH07 36.B 07-SEP-92 NICKEL 6.3 mg/kg 4 
LWDS-52-BH07 36.B 07-SEP-92 POTASSIUM-40 14 pCVg nfa ----
LWDS-52-BH07 ~.B 07-SEP-92 THALLI U M-20B 0.1 pCi/g n/a .,- --,-------
LWDS-52-BH07 36.B 07-SEP-92 VANADIUM 9.5 mg/kg 1 .... _-----
LWDS-52-BH07 36.8 07-SEP-92 ZINC B 17.8 mg/kg 2 
LWDS-52-BHOB 4.3 05-SEP-92 ACETONE B 41 uglkg 10 ------._. --

pCifg 
-

LWDS-52-BH08 4.3 05-SEP-92 ACTINIUM-228 0.8 nla 
---
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Sample Name Depth ~am~le qat Analyte QCflag Amount Units Detection Limit - --------- --------~-,--::--:-----
LWDS-S2-BHOB 4.3 OS-SEP-92 ALUMINUM B 3220 mg/kg 10 -----,.,.'--------- .' ... _------

OS-SEP-92-'A"RSENIC LWDS-52-BHOB 4.3 2.1 mg/kg O.S 
-.--------.,---~,- ------ 1-':- -
LWDS-S2-BHOB 4.3 OS-SEP-92 BARIUM 74.5 mg/kg 1 ------_._--_ .. _,-"---_ ... - --------
LWDS-S2-BHOB 4.3 OS-SEP-92 BERYLLIUM 0.2B mg/kg 0.2 
-"-' -.-, ... ----.-----.--~ ------------
LWDS-52-BHOB 4.3 OS-SEP-92 BISMUTH-214 0.7 pCi/g n/a ----------.. ----- ---------- -----::-::- -
LWDS-S2-BHOB 4.3 OS-SEP-92 CALCIUM B 21200 mg/kg 20 
- .... _-------_ .. _.,."-,-,._-- -,----_.---C::-::-:;:-~-
LWDS-S2-BHOB 4.3 OS-SEP-92 CHROMIUM 6.B mg/kg 1 
---, .... ---'--"'-"--"_.,,-"-'.'-
LWDS-52-BHOB 4_3 OS-SEP-92 COBALT 1.7 mg/kg 1 
-.-'--'-'-~-.---'------

LWDS-52-BHOB 4.3 OS-SEP-92 COPPER 6.9 mg/kg 2 -------,,-"---- r;'-----
LWDS-S2-BHOB 4.3 OS-SEP-92 METHYLENE CHLORIDE 21 ug/kg S 
LWDS-S2-BHOB 4.3 OS-SEP-92 IRON B S770 mg/kg 10 -----------::-
L WDS-S2-BHOB 4.3 05-SEP-92 LEAD . 3.7 m~ 0.5 ---_ .. _---.----
LWDS-S2-BHOB 4.3 OS-SEP-92 LEAD-214 O.S pCi/g n/a 
----"._---------------,---

LWDS-52-=~H~~ 4.3 OS-SEP-92 MAGNESIUM 2110 mg/kg 20 --------
LWDS-S2-BHOB 4.3 OS-SEP-92 MANGANESE 117 mg/kg 1 ------------::-

OS-SEP-92 NICKEL mg/kg LWDS-S2-BHOB 4.3 5.5 4 -_. __ .. _---_._----
LWDS-52-BHOB 4.3 OS-SEP-92 -----_ .. POTASSIUM 676 mg/kg SOO 
LWDS-S2-BHOB 4.3 05-SEP-92 POTASSIUM-40 - 14 pCi/g n/a 
-----""~----- -------
LWDS-S2-BHOB 4.3 OS-SEP-92 THALLlUM-20B 0.2 pCi/g n/a 
-------------:-- :-'-' -

LWDS-S2-BHOB ~-- OS-SEP-92 VANADIUM 9.B mg/kg 1 ----------_ .. --

L WDS-S2-BHOB 4.3 OS-SEP-92 ZINC B 16.4 mg/kg 2 --_.-_. 

L WDS-52-BHOB B.6 OS-SEP-92 ACTINIUM-22B 0.6 pCi/g n/a ----
LWDS-S2-BH_~ ~6 OS-SEP-92 ALUMINUM B 3100 mg/kg 10 
LWDS-S2-BHOB B.6 05-SEP-92 ARSENIC 1.4 mg/kg 0.5 
IWDs-s2-BHoii- B.6 05-SEP-92 BARIUM 66 mg/kg 1 
---" -
I,-WQS-~2-B!'l~ B.6 OS-SEP-92 BERYLLIUM 0.2S mg/kg 0.2 ------
LWDS-S2-BHOB B.6 OS-SEP-92 BISMUTH-214 - 0.4 pCi/g n/a 
LWDS-S2-BHOB B.6 05-SEP-92 CALCIUM B 36300 mg/kg 20 
LWDS~S2-BH08-

:-,------
B.6 OS-SEP-92 CHROMIUM 4.4 mg/kg 1 --_ .. _-------r.:-'-:.--- 1-::-

LWDS-S2-BHOB B.6 OS-SEP-92 COBALT 2.6 mg/kg 1 -----------------:-=- -"----~ 
LWDS-S2-BHOB B.6 OS-SEP-92 COPPER 7.S mg/kg 2 ----_._-
LWDS-S2-BHOB B.6 OS-SEP-92 METHYLENE CHLORIDE S.4 ug/kg S 
LWDS-52-BHOa B.6 OS-SEP-92 IRON B 6760 mg/kg 10 ------
LWDS-S2-BHOB B.6 05-SEP-92 LEAD 1.9 mg/kg O.S ---------,._----1-=---------
L WDS-52-BHOB B.6 05-SEP-92 LEAD-212 O.S pCi/g n/a 
LWDS-S2-BH08 

1-_----1-:.-
B.6 OS-SEP-92 LEAD-214 0.4 IpCi/g n/a 

--
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e e·· e 
S2_DATA 

Sample Name Depth Sample Oat. Analyte QCflag Amount Units Detection Limit 
LWDS-S2-BHOB B.6 OS-SEP-92 MAGNESIUM 2700 mg/kg 20 .. __ .,--_.-
LWDS-S2-BHOB B.6 OS-SEP-92 MANGANESE 161 mg/kg 1 
LWDS-S2-BHOB B.6 OS-SEP-92 NICKEL 6 mg/kg 4 ---,._--_._----
LWDS-S2-BHOB B.6 OS-SEP-92 POTASSIUM SB4 mg/kg SOO 
LWDS-S2-BHOB B.6 OS-SEP-92 POTASSIUM-40 19 pCi/g nla 1-'-------------
LWDS-S2-BHOB B.6 OS-SEP-92 THALLlUM-20B 0.2 pCi/g n/a 

--,,---_ .... _---------_.-
LWDS-S2-BHOB B.6 OS-SEP-92 VANADIUM 12.9 mg/kg 1 _._-----
LWDS-S2-BHOB B.6 OS-SEP-92 ZINC B 19.1 mg/kg 2 
LWDS-S2-BHOB 12.9 OS-SEP-92 ACETONE B 23 ug/kg 10 
LWDS-S2-BHOB 12.9 OS-SEP-92 ACTINIUM-22B 0.6 pCi/g nla 
LWDS-S2-BHOB 12.9 OS-SEP-92 ALUMINUM B 4260 mg/kg 10 
LWDS-S2-BHOB 12.9 OS-SEP-92 ARSENIC 1.7 mg/kg O.S 
LWDS-S2-BHOB 12.9 OS-SEP-92 BARIUM 107 mg/kg 1 
LWDS-S2-BHOB 12.9 OS-SEP-92 BERYLLIUM 0.33 mg/kg 0.2 
LWDS-S2-BHOB 12.9 OS-SEP-92 BISMUTH-214 0.4 pCi/g n/a 
LWDS-S2-BHOB 12.9 OS-SEP-92 CALCIUM B 30200 mg/kg . 20 --_._------
LWDS-S2-BHOB 12.9 OS-SEP-92 CHROMIUM B.9 mglkg 1 
LWDS-S2-BHOB 12.9 OS-SEP-92 COBALT 2.9 mglkg 1 --------
LWDS-S2-BHOB 12.9 OS-SEP-92 COPPER 7.6 mg/kg 2 -----
LWDS-S2-BHOB 12.9 OS-SEP-92 METHYLENE CHLORIDE 7.B ug/kg S -----
LWDS-S2-BHOB 12.9 OS-SEP-92 IRON B B300 mg/kg 10 
LWDS-S2-BHOB 12.9 OS-SEP-92 LEAD 3.2 mg/kg O.S .. --
LWDS-S2-BHOB 12.9 OS-SEP-92 LEAD-212 0.4 pCi/g n/a 

---

LWDS-S2-BH08 12.9 OS-SEP-92 LEAD-214 0.3 pCVg n/a 
- ._--

LWDS-S2-BHOB 12.9 OS-SEP-92 MAGNESIUM 29S0 mg/kg 20 ._-----_. __ .-
LWDS-S2-BH08 12.9 OS-SEP-92 MANGANESE 162 mg/kg 1 -- ----------
LWDS-S2-BHOB 12.9 OS-SEP-92 NICKEL 6.8 mg/kg 4 
~DS-S2-BHOB 12.9 OS-SEP-92 POTASSIUM S22 mg/k~ SOO -----,--
LWDS-S2-BHOB 12.9 OS-SEP-92 POTASSIUM-40 14 pCi/g n/a . r------------
LWDS-S2-BHOB 12.9 OS-SEP-92 THALLlUM-20S 0.2 pCi/g. nla .- .. ---"-_._--
LWDS-S2-BH08 12.9 OS-SEP-92 VANADIUM 14.S mg/kg 1 
LWDS-S2-BHOS 12.9 OS-SEP-92 ZINC B 32.S mg/~g 2 ------_ .. ------~---

LWDS-S2-BHOB 17.2 OS-SEP-92 ACETONE B 12 ug/kg 10 --, ... _._---
LWDS-S2-BH08 17.2 OS-SEP-92 ACTINIUM-22B 0.7 ~L n/a 
LWDS-S2-BH08 E·2 OS-SEP-92 ALUMINUM B 4SSO mQ/kg 10 -------'- ----------

LWDS-S2-BHOB 17.2 OS-SEP-92 ARSENIC 
-

J.S mg/kg O.S 
-
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e S2~e e 
~'!.,!!!:J~l'!'im~_ ~epth Sample Dati Analyte QCflag Amount Units - Detection Limit 

i--c~- ---
LWDS-S2-BHOB 17.2 OS-SEP-92 BARIUM 96.B mg/kg 1 ._-----_.-_._---r.:-------1-:.------
LWDS-S2-BHOB 17.2 OS-SEP-92 BERYLLIUM 0.36 mg/kg 0.2 ... ,,_.---,-,_ .. ,-,-_._,----, ---------f-c--=-----
LWDS-S2-BHOB 17.2 OS-SEP-92 BISMUTH-214 0.6 pCi/g n/a 

- --,._---,--------------1--:----------r.:-;--
CALCIUM mg/kg LWDS-S2-BHOB 17.2 OS-SEP-92 B 16S00 20 --------- 1--:-------

LWDS-S2-BHOB 17.2 OS-SEP-92 CHROMIUM S.9 mg/kg 1 _.-_._._---_ .. _._._--_ .. 
'-"-'~-'-- -----

LWDS-S2-BHOB 17.2 OS-SEP-92 COBALT 2.B mg/kg 1 
-----, .. _------,--- \-:.-

COPPER mg/kg LWDS-S2-BHOB 17.2 OS-SEP-92 6.7 2 ------,"-_ ... _._----_._---- --'---~--

ug/kg LWDS-S2-BHOB 17.2 OS-SEP-92 METHYLENE CHLORIDE 6.7 S --------------, - ----- --,._._ .. 
OS-SEP-92- mg/kg LWDS-S2-BHOB 17.2 IRON B 7960 10 ----,--,._------- --,-c--- -----._-

LWDS-S2-BHOB 17.2 OS-SEP-92 LEAD 4.1 mg/kg O.S -------------------c__=_ c-,-------
OS-SEP-92 LEAD-212 pCi/g n/a bWD~:S?-B~~ 17.2 O.S ---=--=-----LWDS-S2-BHOB 17.2 OS-SEP-92 LEAD-214 O.S pCi/g n/a 

~.-.---.----.-.,,- ------
mg/kg LWDS-S2-BHOB 17.2 OS-SEP-92 MAGNESIUM 2970 20 

-,--------",---,-_._- I-c=-----
LWDS-S2-BHOB 17.2 OS-SEP-92 MANGANESE 161 mg/kg 1 --_ .. _------------.- -----
~WDS:??-B~~ 17.2 OS-SEP-92 NICKEL 6.9 mg/kg 4 
LWDS-S2-BHOB 17.2 OS-SEP-92 POTASSIUM 947 mg/kg - SOO I 
-------,._,-"- r.,---- ----
LWDS-S2-BHOB 17.2 OS-SEP-92 POTASSIUM-40 13 pCi/g n/a 
--,-----_.---- I-=--~---

THALLlUM-20B pCi/g LWDS-S2-BHOB 17.2 OS-SEP-92 0.2 n/a 
----------_.-------r._-------

OS-SEP-92 pCi/g n/a LWDS-S2-BHOB 17.2 TRITIUM 0.2 -,--.----------
mg/kg LWDS-S2-BHOB 17.2 OS-SEP-92 VANADIUM 13.7 1 

-~------".--- --'-::'------
LWDS-S2-BHOB 17.2 OS-SEP-92 ZINC B 22.1 mglkg 2 
--."~~----.-.---

LWDS-S2-BHOB 21.S 06-SEP-92 ACETONE 49 ug/kg 10 
--------------c_:___ 

21.S 06-SEP-92 ACTINIUM-22B 0.6 pCi/g n/a LWDS-S2-BHOB --------_.---- c-
'ALUMINUM mg/kg LWDS-S2-BHOB 21.S 06-SEP-92 3930 10 -------_._._----- -=:----

LWDS-S2-BHOB 21.S 06-SEP-92 ARSENIC 2.4 mg/kg O.S 
---_ .. _-_._--------
LWDS-S2-BHOB 21.S 06-SEP-92 BARIUM 104 mg/kg 1 -,----,----,-,-~---

mg/kg LWDS-S2-BH08 21.S 06-SEP-92 BERYLLIUM 0.37 0.2 
----------------
LWDS-S2-BHOB 21.S 06-SEP-92 BISMUTH-214 0.4 pCi/g n/a 
---"~--- .-------- -----=--
LWDS-S2-BH08 21.S 06-SEP-92 CADMIUM 0.S3 mg/kg O.S --,-----,_._.-
LWDS-S2-BHOB 21.S 06-SEP-92 CALCIUM 44100 m.Jlll<g 20 
----~--~-."--

LWDS-S2-BHOB 21.S 06-SEP-92 CHROMIUM 9.6 mg/kg 1 
----~,.-.. --.-----.. -.-.- -----.... 

LWDS-S2-BHOB 21.S 06-SEP-92 COBALT 4 mg/kg 1 ._----,---_._--- +---
LWDS-S2-BH08 21.S 06-SEP-92 COPPER 11.6 mg/kg 2 
-----------c- ---.----

06-SEP-92 1-ctv1~.THYLENE CHLORIDE ug/kg 
--

LWDS-S2-BH08 21.S 9.B S 
.. _------- --._- ---------- ---_., .. _--- ----------;--
LWDS-S2-BHOB 21.S 06-SEP-92 IRON B920 mg/kg 10 ----_ ...... __ . __ ._------ \-:.--------- ------- ---
LWDS-S2-BHOB 21.S . 06-SEP-92 LEAD 

-- - - -- --
S.3 l'Tlg[kg 

--
O.S 
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52_DATA 

Sample Name Depth Sample Oat Analyte QCflag Amount Units Detection Limit 
LWDS-52-BH08 21.5 06-SEP-92 LEAD-212 0.4 pCilg n/a 

----------~--

LWDS-52-BH08 21.5 06-SEP-92 LEAD-214 0.4 pCi/g n/a 
LWDS-52-BH08 MAGNESIUM 

._------:::-~-.------
21.5 06-SEP-92 3380 mg/kg ___ 20 

--.----~ 

LWDS-52-BH08 21.5 06-SEP-92 MANGANESE 174 mg/kg 1 -_._-_._--
LWDS-52-BH08 21.5 06-SEP-92 NICKEL 7.9 mg/kg 4 _._-----
LWDS-52-BH08 21.5 06-SEP-92 POTASSIUM 711 mg/kg 500 -----------
LWDS-52-BH08 21.5 06-SEP-92 POTASSIUM-40 12 pCi/g n/a 

____ ... _M •• ___ ._ •• _______ 

LWDS-52-BH08 21.5 06-SEP-92 VANADIUM 15.2 mg/kg 1 
LWDS-52-BH08 21.5 06-SEP-92 ZINC 32.1 mg/kg 2 --c=;:---~------
LWDS-52-BH08 26.6 06-SEP-92 ACETONE 34 u~ 10 
LWDS-52-BH08 26.6 06-SEP-92 ACTINIUM-228 0.6 pCi/g nla --------
LWDS-52-BH08 26.6 06-SEP-92 ALUMINUM 4860 mg/kg 10 ._- -::-'---------~---
LWDS-52-BH08 26.6 06-SEP-92 ARSENIC . 2.2 mg/kg 0.5 ... -----.----. 
LWDS-52-BH08 26.6 06-SEP-92 BARIUM 72.5 mg/kg 1 ---.---.. -~ 

!-WQS-52-~~ 26.6 06-SEP-92 BERYLLIUM 0.41 mglkg 0.2 
06-SEP-92 ipCi/g 

.:-----------
LWDS-52-BH08 26.6 BISMUTH-214 0.5 n/a 

.----.-,~---.-

LWDS-52-BH08 26.6 06-SEP-92 CADMIUM 0.57 mglkg 0.5 
---------~-

LWDS-52-BH08 26.6 06-SEP-92 CALCIUM 34600 mg/kg 20 --"_.- -. __ .. ,-_._ .... 

LWDS-52-BH08 26.6 06-SEP-92 CHROMIUM . 9.2 mg/kg 1 
-~--.- -~ -_.,-,------,----,-,-" 
LWDS-52-BH08 26.6 06-SEP-92 COBALT 4.5 mg/kg 1 -."--------
LWDS-52-BH08 26.6 06-SEP-92 COPPER 9.6 mg/kg 2 -------
LWDS-52-BH08 26.6 06-SEP-92 METHYLENE CHLORIDE 5.8 ug/k9... 5 
LWDS-52-BH08 26.6 06-SEP-92 IRON 10100 mg/kg 10 -
LWDS-52-BH08 26.6 06-SEP-92 LEAD 5.1 mg/kg 0.5 -_._-

pCi/g n/a LWDS-52-BH08 26.6 06-SEP-92 LEAD-212 0.5 --_ .. _._._--------
LWDS-52-BH08 26.6 06-SEP-92 LEAD-214 0.5 pCi/g n/a 

-
LWDS-52-BH08 26.6 06-SEP-92 MAGNESIUM 3710 mg/kg 20 .---
LWDS-52-BH08 26.6 06-SEP-92 MANGANESE 220 mg/kg 1 
LWDS-52-BH08 26.6 06-SEP-92 NICKEL 8.5 mg/kg 4 
LWDS-52-BH08 ~6.6 06-SEP-92 POTASSIUM 935 mg/kg 500 
~-~-~--

n/a 
~.-------

LWD§-5?-B!:!Q.8._ 26.6 06-SEP-92 POTASSIUM-40 12 pCi/g ---.. ---
LWDS-52-BH08 26.6 06-SEP-92 THALLlUM-208 0.2 pCi/g n/a 

-_."._--"" 
LWDS-52-BH08 26.6 06-SEP-92 VANADIUM 16.7 mg/kg 1 ._----
LWDS-52-BH08 26.6 06-SEP-92 ZINC 25.4 mg/kg 2 
-------------- . -------
LWDS-52-BH08 30.9 06-SEP-92 ACETONE 27 ug/kg 10 I-c-:----.-------
LWDS-52-BH08 30.9 06-SEP-92 ACETONE , 26 UQ/kQ 10 
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e 52-":_ e 
§an:'pJ~_-"'~!!I.~ __ Depth Sample DatI Analyte QCflag Amount Units Detection Limit 

r~·-·-- r::-~-~-.-".--

LWDS-52-BH08 30.9 06-SEP-92 ACTINIUM-228 0.6 pCi/g n/a . _ ... __ .--_ ... _ .. __ . ----,-.-.-" .... _------

C)6-=SEP-92- ACTINIUM-228 0.4 pCi/g n/a LWDS-52-BH08 30.9 
---------- -" , ..... _------ ------' -----",.","._ ... _. --~~-=-LWDS-52-BH08 30.9 06-SEP-92 ALUMINUM 3030 mg/kg 10 
______ •• ___ •••••••• _____ .' __ 0. ••• ....... "-- ... - _ .. _._---------_ .. -- .. -
LWDS-52-BH08 30.9 06-SEP-92 ALUMINUM 3420 mg/kg 10 ._ .... ---". __ ._. __ .. -_ .. _-,-- -c----. -. .. _--_ ... -,--

'ARSENIC 1.9 mg/kg 0.5 LWDS-52-BH08 30.9 06-SEP-92 -------- .. -:.-:c-- -,., .. -"" '-- -_. 
LWDS-52-BHOS 30.9 06-SEP-92 ARSENIC 1.4 mg/kg 0.5 
---.-_.".,_ ... ,_._---,_." ...... , .. _--,- -------, .. 

mQ!kg 
-

LWDS-52-BHOS 30.9 06-SEP-92 BARIUM 47.9 1 ._--._-----_.,.".,----- ._---
LWDS-52-BHOS 30.9 06-SEP-92 BARIUM 62.2 mglkg 1 --_._-------------- _., .. _- ----_.- .,,----~---,-. -,.," ... ".-
LWDS-52-BHOS 30.9 06-SEP-92 BERYLLIUM 0.34 mg/kg 0.2 - ... -. --~-.-:-=- .. _"'." .. ,,-.- ..... _-,-

06-SEP-92 m...9/kg LWDS-52-BHOS 30.9 BERYLLIUM 0.3S 0.2 
Lw5s~52~BH08· 

_., .. ,-------- .. -.~~=-=-
SISMUTH-214 0.4 pCi/g n/a 30.9 06-SEP-92 .'._._,---------_. -~------- ------_. 

pCi/g LWDS-52-BHOS 30.9 06-SEP-92 BISMUTH-214 0.5 n/a 
--------'- --------.-----~ 

...... _---_._.-
.--~.--.---

CADMIUM 
._-

LWDS-52-BHOS 30.9 06-SEP-92 . 1.1 mg/kg 0.5 
_ ... -.-.. _----" ........ ,_ .... -_ ...... _-- ...• _ ..... _--_._. . ---~---- .. - .. ,- ._---
LWDS-52-BH08 30.9 06-SEP-92 CADMIUM 1.3 mg/kg 0.5 
"~ ... -.- .... -_._-_ .. -~-- - ---- ~-.-""-.... ------.-.-... -

CALCIUM mg/kg LWDS-52-BHOS 30.9 06-SEP-92 70500 20 
-_.. - - - --.--_ ...... _ .. _-_. --_ .............. _.- - ... ---~ 

LWDS-52-BHOS 30.9 06-SEP-92 CALCIUM 70100 mg/kg 20 ._ ........ __ .... _ ..•..•... -----_ ....... _-_ .. - ---_ .. --_ .. _--- -
LWDS-52-BHOS 30.9 06-SEP-92 ..QIiBOMIUM . 1S.9 mg/krL 1 
_._.. . .. _-----._--- ... _ ....... _+_ .. _- _._------ -----~ 

LWDS-52-BHOS 30.9 06-SEP-92 CHROMIUM 2S.2 mg/kg 1 
--- ._---_._._. __ .. _ .. _._ ......... . _-_ .... _ .. __ ._ .. - --.---::~ ----.. --~ 

LWDS-52-BHOS 30.9 06-SEP-92 COBALT 3.9 mg/kg 1 
... _ .. _._."._ .... _-_.--_.-.- ...... - ._--_.-.. _._--

LWDS-52-BHOS 30.9 06-SEP-92 COBALT 3.5 mg~ 1 _ .. ---- ...... " ... _--_._._._--_ ... _-. 
--~--::.-=-=--

LWDS-52-BH08 30.9 06-SEP-92 COPPER 11.5 mg/kg 2 
... _.--"._---_ .. __ .-. --_.-. ._---_._---

'-COPPER LWDS-52-BHOS 30.9 06-SEP-92 10.5 mg/kg 2 __ ... ____ . __ ._m ... _ .. _____ .. _. ..... _---- --.--,--;:- -.--~ 

LWDS-52-BHOS 30.9 06-SEP-92 METHYLENE CHLORIDE 6.9 ug/kg 5 
--_._-----_. --_._--_._----

LWDS-52-BH08 30.9 06-SEP-92 METHYLENE CHLORIDE 6.5 ug/kg 5 
- ........ __ ._- ----.------,- -""-.-._-,. __ .-
LWDS-52-BHOS 30.9 06-SEP-92 IRON S420 mg/kg 10 
- -----_ ... ,--_._--_ ..• . -::-.::------- ---_._----
LWDS-52-BHOS 30.9 06-SEP-92 IRON 9320 mg/kg 10 ._-_.,.,--,,----_.----_.-
LWDS-52-BH08 30.9 06-SEP-92 LEAD 3 mg/kg 0.5 ---------------- ------ ~.;. 
LWDS-52-BHOS 30.9 06-SEP-92 LEAD 3.4 mgli<ft 0.5 
--._- ----- ----,._._----._-_._----
LWDS-52-BHOS 30.9 06-SEP-92 LEAD-212 0.4 pCi/g n/a -_._--,---_ .. _-.. _----- -----_._-
LWDS-52-BH08 30.9 06-SEP-92 LEAD-212 0.3 pCi/g n/a 
.-----~--~. 

LWDS-52-BH08 30.9 06-SEP-92 LEAD-214 0.4 pCi/g n/a _._,--------- -
LWDS-52-BHOS 30.9 06-SEP-92 LEAD-214 0.5 pCi/g n/a - .. - .. --.-~--.. ,-~~~ ., --
LWDS-52-BHOS 30.9 06-SEP-92 MAGNESIUM 2590 mg/kg 20 
._-------.. ---.-::-- .. -.-~ 

LWDS-52-BHOS 30.9 06-SEP-92 MAGNESIUM 2910 mg/kg 20 -- ---_ ... _-------"'- r..:·· .. ---
LWDS-52-BHOS 30.9 06-SEP-92 MANGANESE 175 mg/kg 1 
--~---.. ,---.-.. --- r::---c-
LWDS-52-BH08 30.9 06-SEP-92 MANGANESE _. 1S5 mg/kg 1 
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e e e 
52_DATA 

Sample Name Depth Sample DatI Analyte QCflag Amount Units Detection Limit 
LWDS-52-BHOB 30.9 06-SEP-92 NICKEL B.3 mgfkg -- 4 f-'---------.. -
LWDS-52-BHOB 30.9 06-SEP-92 NICKEL B.3 !!!9fkg 4 

. -- 500-----------LWDS-52-BHOB 30.9 06-SEP-92 POTASSIUM 619 mgfkg 
. -~---f"--------... --------

LWDS-52-BHOB 30.9 06-SEP-92 POTASSIUM 670 mgfkg 500 
LWDS-52-BHOB 30.9 06-SEP-92 POTASSIUM-40 10 lE..Cifg nfa 

.----
LWDS-52-BHOB 30.9 06-SEP-92 POTASSIUM-40 10 pCilg nfa 
LWDS-52-BHOB 30.9 06-SEP-92 THALLlUM-20B 0.1 IpCif9, ~fa~=--=-~=-_I 
LWDS-52-BHOB 30.9 06-SEP-92 VANADIUM 11.6 mgfkg 
LWDS-52-BHOB 30.9 06-SEP-92 VANADIUM 11.4 mgfkg 1 
LWDS-52-BHOB 30.9 06-SEP-92 ZINC 1B.5 m.a/kjl 2 
LWDS-52-BHOB 30.9 06-SEP-92 ZINC 20.5 . mg/kg 2 
LWDS-52-BHOB 36.1 06-SEP-92 ACETONE 23 ugfkg 10 
LWDS-52-BHOB 36.1 06-SEP-92 ACTINIUM-22B 0.5 pCilg nla 
LWDS-52-BHOB 36.1 06-SEP-92 ALUMINUM 3410 mgfkg 10 ---
LWDS-52-BHOB 36.1 06-SEP-92 ARSENIC 1.B mg/kg 0.5 
LWDS-52-BHOB 36.1 06-SEP-92 BARIUM 72.B mg/kg 1 
~-

~!i1<9. 
----

LWDS-52-BHOB 36.1 06-SEP-92 BERYLLIUM 0 .. 35 0.2 ._----
LWDS-52-BHOB 36.1 06-SEP-92 BISMUTH-214 0.6 Lr:>Cifg nfa 
LWDS-52-BHOB 36.1 06-SEP-92 CADMIUM 0.63 mgfkg 0.5 
LWDS-52-BHOB 36.1 06-SEP-92 CALCIUM 54200 mglkg 20 
LWDS-52-BHOB 36.1 06-SEP-92 CHROMIUM 12.9 Illglkg 1 
LWDS-52-BHOB 36.1 06-SEP-92 COBALT 3.4 mg/k~ 1 ----
LWDS-52-BHOB 36.1 06-SEP-92 COPPER B.9 mglkg 2 

-
LWDS-52-BHOB 36.1 06-SEP-92 METHYLENE CHLORIDE 6.9 tJgfk_g 5 

-
LWDS-52-BHOB 36.1 06-SEP-92 IRON 7B30 mg/kg 10 
LWDS-52-BHOB 36.1 06-SEP-92 LEAD 3.5 mgfkg 0.5 -----------
LWDS-52-BHOB 36.1 06-SEP-92 LEAD-212 0.4 pCifg nfa 
LWDS-52-BHOB 36.1 06-SEP-92 LEAD-214 0.5 pCifg nfa ----------
LWDS-52-BHOB 36.1 06-SEP-92 MAGNESIUM 2740 mglkg 20 
LWDS-52-BHOB 36.1 06-SEP-92 MANGANESE 140 Illglkg 1 

--

LWDS-52-BHOB 36.1 06-SEP-92 NICKEL 7.2 mgfkg 4 
LWDS-52-BHOB 36.1 06-SEP-92 POTASSIUM 706 mg/kg 500 ._------
LWDS-52-BHOB 36.1 06-SEP-92 POTASSIUM-40 12 19Cifg nfa ----
LWDS-52-BHOB 36.1 06-SEP-92 THALLlUM-20B 0.1 pCifg nfa 
LWDS-52-BHOB 36.1 06-SEP-92 TRITIUM 0.1 pCifg ~.---~-
LWDS-52-BHOB 36.1 06-SEP-92 VANADIUM 11.6 mgfkg 1 
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e 52 __ e 
I Sample Name Depth Sample Oat Analyte QCflag Amount Units Detection Limit ,. __ ._-_._----_. ------=-=-1-=----- r-::--::-- -------

ZINC 1B.1 mg/kg 2 , LWDS-52-BHOB 36.1 06-SEP-92 
I Lwb-§-=-S2-SR"OB 

-.'"'~.- ... "-,.- -OS=SEP-92--- ACTINIUM-22B pCi/g n/a 3B.7 0.5 
,,-.-._-----_._ .... ,-_.,._ .. _,,_ .... ,,-_._,_.,-,. --.- ,-.... _ ... _ .... --,------------

ALUMINUM LWDS-52-BHOB 3B.7 06-SEP-92 3090 mg/kg 10 -- .-.. -,-.--~- -- .. - .. -~ .. ,--,- .. ,--.,-." .. . -" .. ,.---.~--- ------.--._-'"'-

LWDS-52-BHOB 3B.7 06-SEP-92 ARSENIC 1.6 mg/kg 0.5 
---- ----------~- --.--.... ---------~:------.--

LWDS-52-BH08 38.7 06-SEP-92 BARIUM 54.3 mg/kg 1 
--------------_._- ._--- - -_._- -_._--_. __ .-,.---- -
LWDS-52-BH08 3B.7 06-SEP-92 BERYLLIUM 0.32 mg/kg 0.2 
.- _ .... _--_.--"---"'-'-'''-''" . ' .... . -.. ,.,-.--.-,-~-.,- ---------------._--
LWDS-52-BHOB 3B.7 06-SEP-92 BISMUTH-214 0.5 pCi/g n/a 
-, - ,.",._-_._,"-'-"---'--"-- _._-

CADMIUM 0.63 mg/kg 0.5 LWDS-52-BHOB 3B.7 06-SEP-92 . ---_._---_ .... _---=- -----I-c--c-------
bIJVQS-!5~'§!:lO~_ 3B.7 06-SEP-92 CALCIUM 51000 . mg/kg 20 I .... _-_._._--'--

CHROMIUM LWDS-52-BHOB 3B.7 06-SEP-92 17.B mglkg 1 
.. _--_.,_.,_._---,---"-,-- _ .. ,- .. _ ... __ ... _._._-I-.:-~----
LWDS-52-BHOB 3B.7 06-SEP-92 COBALT 4.2 mglkg 1 
._---------
LWDS-!5~~Ij()!l_ 3B.7 06-SEP-92 COPPER B.7 mg/kg 2 
LWDS-52-BHOB 3~ 06-SEP-92 METHYLENE CHLORIDE 5.1 ug/kg 5 
-----_.-

06-SEP-92 IRON 7620 mg/kg 10 LWDS-52-BHOB 3B.7 
-.-.---.,--.---,--------~-,.,. --,_._._----~; 
LWDS-52-BHOB 3B.7 06-SEP-92 LEAD 3.B mg/kg 1 
._--,---'_._<----_.-
LWDS-52-BHOB 3B.7 06-SEP-92 LEAD-212 0.4 pCi/g n/a 
----_._, ------_._-----
LWDS-S2-BHOB 3B.7 06-SEP-92 LEAD-214 0.5 pCi/g n/a 
------ ---.-. -- -_._._--- --_._---
LWDS-52-BHOB 3B.7 06-SEP-92 MAGNESIUM 2550 mg/kg 20 
LWDS-52-BHOB 3B.7 06-SEP-92 MANGANESE 144 mg/kg 1 ----_ .. _ .. _-_._----
LWDS-52-BHOB ~~~~ 06-SEP-92 NICKEL 7 mg/kg 4 -_. __ .. __ ._------,---

mg/kg LWDS-52-BHOB 3B.7 06-SEP-92 POTASSIUM 603 500 
---,.--,.------~ 

LWDS-52-BHOB 3B.7 06-SEP-92 POTASSIUM-40 11 pCi/g n/a 
-----------
LWDS-52-BHOB 3B.7 06-SEP-92 THALLlUM-20B 0.1 pCi/g n/a --------------:e-:c-

3B.7 06-SEP-92 TRITIUM 0.1 pCi/g n/a LWDS-52-~t!2~ b.::------
LWDS-52-BHOB ~;-- 06-SEP-92 VANADIUM 10.2 mg/kg 1 . __ ._----_. __ ._--::-
LWDS-52-BHOB 3B.7 06-SEP-92 ZINC 17.6 mg/kg 2 
--,.------ ----_._-,-

----~-

2-BUTANONE ug/kg 10 LWDS-S2-BHOB 43 06-SEP-92 16 -----_ ... _-- -- --
LWDS-52-BHOB 43 06-SEP-92 ACETONE 150 ug/kg 10 
----_ .. ,--'""-,,-_ ..•.. --- ---_._--

06-SEP=9-2 ACTINIUM-22B n/a LWDS-52-BHOB 43 0.4 pCi/g 
- _ ......... -,---_ .. - .... _-_._._--.- _ .... ,_ .. _ .. _ .. _,,-... _._--------:.'-
LWDS-52-BHOB 43 06-SEP-92 ALUMINUM 3B90 mg/kg 10 _ .... _- "---"-'" _ ... _,--,_ ... '. __ ..... _ .... ... _, --_._--r-::--:------
LWDS-52-BHOB 43 06-SEP-92 ARSENIC 1.2 mg/kg 0.5 _ ..... _----_. __ ._----
LWDS-52-BHOB 43 06-SEP-92 BARIUM 50.2 mg/kg 1 ----_ .. _-_ .. _---_ .. _-.- ... -------- -----_._--

llERYLLIUM LWDS-52-BHOB 43 06-SEP-92 0.33 mglkg 0.2 -- ------------.:.-=- .-"-'---'<-'-.. _ .. _-" .. 

LWDS-52-BHOB 43 06-SEP-92 BISMUTH-214 0.3 pCilg n/a 
. __ .. - .. _ .... "., .... _--"._._"._._- --_ .. _---

LWDS-52-BHOB 43 06-SEP-92 CADMIUM O.B mg/kg 0.5 
.. _--------- .... , ...... _ .. _,---------c-,--

CALCIUM LWDS-52-BHOB 43 06-SEP-92 47200 mg/kg 20 
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52_DATA 

Sample Name Depth Sample Datt Analyte QCflag Amount Units Detection Limit 
LWDS-52-BH08 43 06-SEP-92 CHROMIUM 14.1 mg/kg 1 

-----~--

LWDS-52-BH08 43 06-SEP-92 COBALT 3.4 mg/kg 1 
'43 

-- --.---~--.---

LWDS-52-BH08 06-SEP-92 COPPER 10.4 mg/kg 2 
LWDS-52-BH08 43 06-SEP-92 METHYLENE CHLORIDE 12 ug/kg 5 --
LWDS-52-BH08 43 06-SEP-92 IRON 8440 mg/kg 10 1-::--=----------
LWDS-52-BH08 43 06-SEP-92 LEAD 2.6 mg/kg 0.5 ---,--_. 
LWDS-52-BH08 ~3 06-SEP-92 LEAD-212 0.3 pCi/g n/a ____ c-'-- -,----,--- -~ 
LWDS-52-BH08 43 06-SEP-92 LEAD-214 0.4 pCi/g n/a 

-~ ----~- ... ------~, 

LWDS-52-BH08 43 06-SEP-92 MAGNESIUM 2730 mg/kg 20 . 
LWDS-52-BH08 43 06-SEP-92 MANGANESE 155 mg/kg 1------~=j 
LWDS-52-BH08 43 06-SEP-92 NICKEL 7.4 mg/kg 4 I 

LWDS-52-BH08 43 06-SEP-92 POTASSIUM 1030 mg/kg 500 
LWDS-52-BH08 43 06-SEP-92 POTASSIUM-40 10 pCilg n/a 

- --
LWDS-52-BH08 43 06-SEP-92 THALLlUM-208 - 0.2 pCi1i n/a --
~DS-52-BH08 43 06-SEP-92 VANADIUM 12.9 mg/kg 1 
LWDS-52-BH08 43 06-SEP-92 ZINC 21.1 mglkg - 2 
LWDS-52-BH15 #REF! 23-MAR-94 ACETONE B 14 ug/kg 10 

--~-.---~ 

LWDS-52-BH15 #REF! 23-MAR-94 ACTINIUM-228 0.58 pCi/g 0.26 
LWDS-52-BH15 #REF! 23-MAR-94 ALUMINUM 3480 mg/kg 10 
LWDS-52-BH 15 #REF! 23-MAR-94 ARSENIC 4.5 mg/kg 1 
LWDS-52-BH15 #REF! 23-MAR-94 BARIUM mg/kg 

----i-c--------
412 1 ----.-----

LWDS-52-BH 15 #REF! 23-MAR-94 BERYLLIUM 0.45 mg/kg 0.2 
~---~-

LWDS-52-BH 15 #REF! 23-MAR-94 CALCIUM B 21700 mg/kg 20 ._----

t~~~~;~~~~~; #RE~ 23-MAR-94 CHROMIUM 3.8 mg/k~ 1 
f-c----------

#REF! 23-MAR-94 COBALT 3.8 mg/kg 1 
LWDS-52-BH15 #REF! 23-MAR-94 COPPER 4.6 mg/kg 2 ------
LWDS-52-BH15 #REF! 23-MAR-94 METHYLENE CHLORIDE B 3.4 ug/kg 5 ------------
LWDS-52-BH15 #REF! 23-MAR-94 IRON B 6740 mg/kg 10 

r~------------

LWDS-52-BH15 #REF! 23-MAR-94 LEAD 3.8 mg/kg 0.3 -- ----"---------
LWDS-52-BH15 #REF! 23-MAR-94 LEAD-212 0.56 pCi/g 0.088 
LWDS-52-BH15 

---'-~-----'------

#REF! 23-MAR-94 LEAD-214 0.62 pCi/g 0.12 -----_ ... _._---
LWDS-52-BH15 #REF! 23-MAR-94 MAGNESIUM 2270 mg/kg 20 --
LWDS-52-BH15 #REF! 23-MAR-94 MANGANESE B 106 mg/kg 1 ----------------_.-
LWDS-52-BH15 #REF! 23-MAR-94 NICKEL 4.5 mg/kg 4 -
LWDS-52-BH15 #REF! 23-MAR-94 POTASSIUM B 730 mg/kg 500 ,-"_.-
LWDS-52-BH15 #REF! 23-MAR-94 POTASSIUM-40 - 15 !pCi/g 0.66 
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Sample Name ~~~t~~§!~mJlle .~'!~ Analyte . QCflag Amount Units Detection Limit 
-- -- ------ ----:-- -~-~ 

LWDS-52-BH 15 ~REf!~23-~91_ RADIUM-226 0.5 pCi/g 0.14 
"~ --- ------

RADIUM-228 
._---

LWDS-52-BH 15 #REF! 23-MAR-94 0.58 pCi/g 0.26 
- - ~ -- --~ - --------_. -------

L YVI)§-~.2_-BH~.g. #REF! 23-MAR-94 SILVER 0.41 mg/kg 1 
------ - ~ 

LWDS-52-BH15 #REF! 23-MAR-94 THALLlUM-208 0.71 pCi/g 0.23 
------_.- --::- ~----- --- --
LWDS-52-BH15 #REF! 23-MAR-94 THORIUM-228 0.77 pCi/g 0.25 
LWDS-52~BH15 

_.- --- ---_._--
THORIUM-232 0.58 pCi/g 0.26 #REF! 23-MAR-94 

"-" ... __ .. -._, ... _-_._--_ .. _._,-_. 

#REF!23~MAR-94 TOLUENE B ug/kg LWDS-52-BH15 3.2 5 
-- - -- - --- _." ".- ._- --- - _ .. ""-, ,- --- _. 
LWDS-52-BH15 #REF! 23-MAR-94 VANADIUM 12 mg/kg . 1 
------------------ -----.--_._ .. _.-._ ....... _.--=;-----
LWDS-52-BH15 #REF! 23-MAR-94 ZINC B 14.7 mg/kg 2 
IWf5S~52::-BH15 

---_ ... - ----~.-
fft.CETONE B 11 ug/kg 10 #REF! 23-MAR-94 ._. __ ... _.---_. __ .... _--- -------- -------------

LWDS-52-BH15 #REF! 23-MAR-94 ACTINIUM-228 0.71 pCi/g 0.32 .. _._ .. __ .. _-_._-".-

7"REFT 23-MAR-94 ALUMINUM 12800 mg/kg 10 LWDS-52-BH15 
-_._---_.------------_ ... 

#REF!~3-MAR-94 LWDS-52-BH 15 ARSENIC 6.7 mg/kg 1 
- -- .. ------_ .. _-::- -_. __ .. ,-,. ,--,_ ... _._----

13ARIlJM mg/kg 1 LWDS-52-BH15 #REF! 23-MAR-94 119 
-------,------.. ---~ _._-_ ... ,-- --
LWDS-52-BH15 #REF! 23-MAR-94 BERYLLIUM 1.2 mg/kg 0.2 
--,--- -"------------,-,--

BIS(2-ETHYLHEXYL)PHTHJl ug/kg 330 LWDS-52-BH15 #REF! 23-MAR-94 B 81 
---- --------_ .... _------_ .. 

#REFf 23-MAR-94-' -SISMUTH-214 LWDS-52-BH 15 0.54 pCi/g 0.14 _. __ ._--_. 

iR-EFl23-MAR-94 LWDS-52-BH 15 CADMIUM 0.55 mg/kg 0.5 
LWDS-52-BH15 

._-
#REF! 23-MAR-94 CALCIUM B 79800 mg/kg 20 

.. __ .. ----,,- -._--- .. _-
CHROMIUM mg/kg 1 LWDS-52-BH15 #REF! 23-MAR-94 13.1 

--------------_.,- -.,,-- ----- ----
LWDS-52-BH15 #REF! 23-MAR-94 COBALT 8.8 mg/kg 1 
-------.-.. -.. "."-------- ___ C"--•• - -. -. . 

COPPER mg/kg 2 LWDS-52-BH 15 #REF! 23-MAR-94 18.4 
------~------ .. --.-,.--,-. 

#R-EF,-23-MAR-94 LWDS-52-BH15 METHYLENE CHLORIDE B 4.6 ug/kg 5 
IWDS~52-Bf-f15-· #REF! 

---C~ 

23-MAR-94 IRON B 17200 mg/kg 10 ---"-,-, .. _--
LWDS-52-BH15 #REF! 23-MAR-94 LEAD 10.2 mg/kg 0.3 
--------,. , .. _---f-=--=-.. --. 
LWDS-52-BH 15 #REF! 23-MAR-94 LEAD-212 0.66 IpCi/g 0.086 -----_ .... __ ._-----_. 
LWDS-52-BH15 #REF! 23-MAR-94 LEAD-214 0.66 pCi/g 0.14' .. _ .. _ ... _._---_ .. -:-::- -.c--. 
LWDS-52-BH15 #REF! 23-MAR-94 MAGNESIUM 7270 mg/kg 20 -.. -".,--.------~------ -------._- " ... _- .--~----.-

MANGANESE LWDS-52-BH 15 #REF! 23-MAR-94 B 381 mg/kg 1 
-."--.~----------.". -------- f-c-c-:--.. --.-.-
LWDS-52-BH15 #REF! 23-MAR-94 NICKEL 15.5 mg/kg 4 -------_._----- -_ .. _---::;-

'23-=MAR':.94 
.-----" 

LWDS-52-BH15 #REF! POTASSIUM B . 2090 mg/k~ 500 ---------_.------------_. r.'-·-·-· 
LWDS-52-BH15 #REF! 23-MAR-94 POTASSIUM-40 14 pCi/g 0.77 --" ...... _-_ .... ,-'.-----_ .... 
LWDS-52-BH15 #REF! 23-MAR-94 RADIUM-226 0.53 pCi/g 0.14 --_. __ ._--_.-... _--""- f-:--c-:-c---·- .. 

LWDS-52-BH15 #REF! 23-MAR-94 RADIUM-228 0.71 pCi/g 0.32 ----------_.,---"._-". --------_. E' 
LWDS-52-BH 15 #REF! 23-MAR-94 SILVER 0.33 mg/kg 1 
. _ ... _-_ .. --'.'."---_._-_._-- -------

LWDS-52-BH 15 #REF! 23-MAR-94 SODIUM 605 mglkg 500 
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52_DATA 

Sample Name Depth Sample Oat Analyte QCflag Amount Units Detection Limit 
LWDS-52-BH15 #REF! 23-MAR-94 THALLlUM-208 0.62 pCi/g 0.23 ---
LWDS-52-BH15 #REF! 23-MAR-94 THORIUM-228 0.67 pCi/g 0.25 --
LWDS-52-BH15 #REF! 23-MAR-94 THORIUM-232 0.71 pC~g 0.32 
LWDS-52-BH15 #REF! 23-MAR-94 TOLUENE B 4.3 ug/kg 5 
LWDS-52-BH15 #REF! 23-MAR-94 VANADIUM 28.2 mglkg 1 -------
LWDS-52-BH15 #REF! 23-MAR-94 ZINC B 47.3 rn..glkg 2 --------
LWDS-52-BH15 #REF! 23-MAR-94 ACETONE . B 14 ug/kg 10 ------_ .... _-
LWDS-52-BH15 #REF! 23-MAR-94 ACTINIUM-228 0.86 pCi/g j-q.31 
LWDS-52-E!~ #REF! 23-MAR-94 ALUMINUM 4010 mJl!J<..9. 10 --
LWDS-52~BH15 #REF! 23-MAR-94 ARSENIC 4.4 m.JlJkg 1 - -
LWDS-52-BH15 #REF! 23-MAR-94 BARIUM . 71.7 mg/kg --

1 . 
-------

LWDS-52-BH15 #REF! 23-MAR-94 BERYLLIUM 0.57 mg/kg 0.2 
LWDS-52-BH15 #REF! 23-MAR-94 BIS(2-ETHYLHEXYLjPHTHIl B 550 ~kg 330 -------
LWDS-52-BH15 #REF! 23-MAR-94 BISMUTH-214 0.51 pCi/g -- 0.15 

----------
LWDS-52-BH15 #REF! 23-MAR-94 CADMIUM 0.84 mg/kg 0.5 17:"--------
LWDS-52-BH15 #REF! 23-MAR-94 CALCIUM B 35600 mg/kg 20 ---- 1 --LWDS-52-BH 15 #REF! 23-MAR-94 CHROMIUM 4.6 mglkg ---- ---------,-----
LWDS-52-BH15 #REF! 23-MAR-94 COBALT 3.4 mg/kg 1 _ ••• _______ 0 __ • 

LWDS-52-BH 15 #REF! 23-MAR-94 COPPER 5.1 mg/~ 2 
LWDS-52-BH15 #REF! 23-MAR-94 METHYLENE CHLORIDE B 3 ug/kg 5 
LWDS-52-BH15 #REF! 23-MAR-94 IRON B 7380 mg/kg 10 
LWDS-52-BH 15 #REFL 23-MAR-94 LEAD 3.9 mg/kg 0.3 - -

LWDS-52-BH15 #REF! 23-MAR-94 LEAD-212 0.7 pCi/g 0.1 - -------~.--

LWDS-52-BH15 #REF! 23-MAR-94 LEAD-214 0.66 pCi/g 0.19 .. _-
LWDS-52-BH15 #REF! 23-MAR-94 MAGNESIUM· 2740 mg/kg 20 
LWDS-52-BH15 #REF! 23-MAR-94 MANGANESE B 116 mg/kg 1 
--~----'--'----'-- ---
LWDS-52-BH 15 #REF! 23-MAR-94 NICKEL 5 mg/kg ___ 4 
"LWDS-52-BH 15 

.. _----_._--
#REF! 23-MAR-94 POTASSIUM B 801 mg/kg 500 ---_._--",,'-_._-

LWDS-52-BH 15 #REF! 23-MAR-94 POTASSIUM-40 16 Le.C~9..- 0.75 --------------"-
LWDS-52-BH15 #REF! 23-MAR-94 RADIUM-226 0.49 pCi/g 0.15 ------_._-------
LWDS-52-BH15 #REF! 23-MAR-94 RADIUM-228 0.86 pCi/g 0.31 -- .. _-_._------
LWDS-52-BI:!~ #REf'L 23-MAR-94 SILVER 0.32 mg/kg 1 

~----------

LWDS-52-BH 15 #REF! 23-MAR-94 SODIUM 140 mllL~g 500 -,-----
LWDS-52-BH 15 #REF! 23-MAR-94 THALLlUM-208 0.64 J:lCi/g 0.29 -. __ .... _. __ ._---

LW~§:§2-B!:lJ_§.. JtBEF! 23-MAR-94 THORIUM-228 0.7 pCi/g - 0.31 -:-
pCi/g 

------~----------
LWDS-52-BH 15 #REF! 23-MAR-94 THORIUM-232 0.86 0.31 

----- - -- --- --
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:_~!!,pleNal1ll!~LDepttl~ample~~!~ Analyte QCflag Amount Units Detection Limit 
ILWDS-52-BH15 #REF! 23-MAR-94 TOLUENE B 1.8 ug/kg 5 ---- ------~----------- -- ---------- ----------;--cc 
LWDS-52-BH15 #REF! 23-MAR-94 VANADIUM 13 mg/kg 1 
-------,-_ .. _---- ---".,,_ .. ,.'-"'--'---- ------
LWDS-52-BH15 #REF! 23-MAR-94 ZINC B 16.6 mglkg 2 -_ .. ,,-_._--_ .. _.,._-------- -_.- --_._--------=-::_---------

ug/kg LWDS-52-BH15 #REF! 23-MAR-94 ACETONE B 13 10 -"-_ .. _--_.-.. _---------
LWDS-52-BH15 #REF! 23-MAR-94 ACTINIUM-228 0.76 pCi/g 0.31 --- _ .. _-_ .. ---_.,-_._-------
LWDS-52-BH 15 #REF! 23-MAR-94 ALUMINUM 3690 mg/kg 10 ---------:-:-::- -,-_ .. _--- -----~---,-- --
LWDS-52-BH15 #REFI 23-MAR-94 ~~SENIC 3.4_ mg/kg 1 
-_-0---_----,_·····_-.'"." ... ,.,-,_.,.- .. ----- -------
LWDS-52-BH 15 #REF! 23-MAR-94 BARIUM 89.4 mg/kg 1 "--_. __ ... ,", ,.--"--,--,-".,,-------_. ---------C::-::-,-------
LWDS-52-BH15 #REF! 23-MAR-94 BERYLLIUM 0.54 mg/kg 0.2 -_._--.---", .. _-,---,-, ... ," ----"._------
LWDS-52-BH 15 #REF! 23-MAR-94 !'!!§(2-ETHYLHEXYLjPHTHA B 140 ug/kg 330 _ ... _ ... -------------. -.- ---------.,-
LWDS-52-BH 15 #REF! 23-MAR-94 BISMUTH-214 0.61 pCi/g 0.14 
- -- -. ~.-.-- ----- ----- -_._-_ ... 

23-MAR-94 CALCIUM mg/kg LWDS-52-BH 15 #REF! B 75700 20 
----------_.,,'-,-----,--_. -,---._,------

23:MAR:94 LWDS-52-BH15 #REF! CHROMIUM 9.4 mg/k~ 1 -------- --_.-,---- -"-'- -,., -_.--.- ----_. ---_ .. - ----------
COBALT LWDS-52-BH 15 #REF! 23-MAR-94 3.2 mg/kg 1 

--------------------c-
#REF! 

f-::-C--
COPPER 9.4 mg/kg 2 LWDS-52-BH 15 23-MAR-94 

---------~.,~'"-----"- ---------- -~------.,- ---~~--c-

LWDS-52-BH 15 #REF! 23-MAR-94 METHYLENE CHLORIDE B 2.5 ug/kg 5 .. _._ .. _., -_ .. , ... ,,_ ...... - .. _-_ .. ,-,- _._--, .... --'. --~ ...... _._., .. _-_. 
LWDS-52-BH15 #REF! 23-MAR-94 IRON B 7430 mg/kg 10 
- .-- ._" .. -_ .... ~" --... _ .. -'-''''' .. _ .. "----.- .--~--------.--- --
LWDS-52-BH 15 #REF! 23-MAR-94 LEAD 4.3 mg/kg 0.3 .-. _ ...... __ .. --_._ .. _,-- -------------.. ------~---c-

LEAD-212 pCi/g 0.098 LWDS-52-BH 15 #REF! 23-MAR-94 0.69 
------- ------ . - ---- ~"- ----- -- ------

23-MAR-94 LEAD-214 pCi/g LWDS-52-BH 15 #REF! 0.74 0.15 
-----------~- _ .. __ .", .. _", ......... - -----~--:-:-
LWDS-52-BH15 #REF! 23-MAR-94 MAGNESIUM 3540 mg/kg 20 - .. -... ~.-,,-- .. ,.-.. -.- -,_ .. -.---_ .. -----
LWDS-52-BH15 #REF! 23-MAR-94 MANGANESE B 182 mg/kg 1 -----,_._.'---_._-----,- .. _ ... _._-,----

LWDS-52-BH15 #REF! 23-MAR-94 NICKEL 7.6 mg/kg 4 "-----,._-_._--------- -------
1:>OTASSIUM LWDS-52-BH 15 #REF! 23-MAR-94 B 579 mg/kg 500 

--------

LWDS-52-BH15 #REF! 23-MAR-94 POTASSIUM-40 - 15 pCi/g 0.72 
" .. --------~-".----.------------~--------
LWDS-52-BH 15 #REF! 23-MAR-94 ---,--------, .. _' .. _--_.- RADIUM-226 0.6 pCi/g 0.13 
LWDS-52-BH15 #REF! 23-MAR-94 RADIUM-228 0.76 pCi/g 0.31 
--------------:-=-r-::------ _ .. _------
LWDS-52-BH15 #REF! 23-MAR-94 SILVER 0.32 mglkg 1 
.--,-----~--------"'-. 

LWDS-52-BH15 #REF! 23-MAR-94 SODIUM 173 mg/kg 500 
-----------... - ._---- --------,:=- ------_ .. _-
LWDS-52-BH15 #REF! 23-MAR-94 THALLlUM-208 0.67 pCi/g 0.22 
-- -------_._----,-----"._-'---_. -- ----_ .. , .--~-."'-E-7-:~-
LWDS-52-BH15 #REF! 23-MAR-94 THORIUM-228 0.72 pCi/g 0.24 
--------------------~-

LWDS-52-BH15 #REF! 23-MAR-94 THORIUM-232 0.76 pCi/g 0.31 
------------ ----------'-"-"'--_._- ---
LWDS-52-BH15 #REF! 23-MAR-94 VANADIUM 10.3 mg/kg 1 
--------,,+,,---~-- -1-::-:------

'23~MAR-94 ZINC . LWDS-52-SH15 #REF! B 19.5 mg/kg 2 
.. -... -.--.. -.. ---~----- - --------- f-=-c-------------,--
LWDS-52-BH15 #REF! 23-MAR-94 ACETONE B 23 ug/kg 10 
------- -------:-- --_. __ .. -._---

23:MAR-94 !ACTINIUM-228 LWDS-52-BH 15 #REF! 0.82 pCi/a 0.27 
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52_DATA 

Sample Name Depth Sample Oat Analyte QCflag Amount Units Detection Limit 
LWDS-52-BH 15 #REF! 23-MAR-94 ALUMINUM 5390 rl!9/kg 10 --------
LWDS-52-BH 15 #REF! 23-MAR-94 ARSENIC 3.1 mglkg 1 

--

LWDS-52-BH 15 #REF! 23-MAR-94 BARIUM 94.6 mg/kg 1 
LWDS-52-BH15 #REF! 23-MAR-94 BERYLLIUM B 0.68 mg/kg_ 0.2 ._---_. 
LWDS-52-BH15 #REF!_ 23-MAR-94 BIS(2-ETHYLHEXYL)PHTHA B 210 u~~ 330 

.---~----.-,-

LWDS-52-BH15 #REF! 23-MAR-94 BISMUTH-212 1.3 pCi/~ 0.78 
~------. 

LWDS-52-BH15 #REF! 23-MAR-94 BISMUTH-214 0.45 pCi/g 0.16 ---- --------.. --
LWDS-52-BH15 #REF! 23-MAR-94 CALCIUM B 48700 mg/k~ ____ 20 
~pS-52-BH15 CHROMIUM 

--:---
#REF! 23-MAR-94 B 7.6 mg/kg 1 ----

LWDS-52-BH15 #REF! 23-MAR-94 COBALT B 4.9 mg/kg 1 
- -------.--

LWDS-52-BH15 #REF! 23-MAR-94 COPPER 8.9 mg/kg 2 
.. ---

LWDS-52-BH15 #REF! 23-MAR-94 METHYLENE CHLORIDE B 3.3 uglkg 5 
LWDS-52-BH 15 #REF! 23-MAR-94 IRON B 9690 mg/kg 10 .----
LWDS-52-BH 15 #REF! 23-MAR-94 LEAD 5.4 ~/kg 0.3 
LWDS-52-BH 15 #REF! 23-MAR-94 LEAD-212 0.53 pCi/g 0.086 

i 

LWDS-52-BH 15 #REF! 23-MAR-94 LEAD-214 0.57 pCi/g 0.11 I 

LWDS-52-BH15 #REF! 23-MAR-94 MAGNESIUM B 3700 mglkg 20 I 

LWDS-52-BH15 #REF! 23-MAR-94 MANGANESE B . 175 mg/kg 1 
LWDS-52-BH15 #REF! 23-MAR-94 NICKEL 8 mg/kg 4 -
LWDS-52-BH 15 #REF! 23-MAR-94 POTASSIUM 713 mg/k9, 500 
LWDS-52-BH 15 #REF! 23-MAR-94 POTASSIUM-40 13 pCi/g 0.74 
LWDS-52-BH15 #REF! 23-MAR-94 RADIUM-226 0.44 pCVg 0.16 
LWDS-52-BH15 #REF! 23-MAR~94 RADIUM-228 0.82 IpCi/g 0.27 
LWDS-52-BH15 #REF! 23-MAR-94 SILVER 0.76 mg/kg 1 
LWDS-52-BH15 #REF! 23-MAR-94 SODIUM 224 mg/kg 500 

--'--

LWDS-52-BH15 #REF! 23-MAR-94 THALLlUM-208 0.51 pCi/g 0.19 
.. _----

LWDS-52-BH15 #REF! 23-MAR-94 THORIUM-228 0.55 pCVg 0.21 
LWDS-52-BH15 #REFI 23-MAR-94 THORIUM-232 0.82 pCi/g 0.27 
LWDS-52-BH15 #REF! 23-MAR-94 VANADIUM 15.5 mg/k~ 1 -
LWDS-52-BH15 #REF! 23-MAR-94 ZINC B .24.1 m~k9 2 
LWDS-52-BH 15 #REF! 23-MAR-94 ACETONE B 8.8 ug/kg 10 
LWDS-52-BH15 #REF! 23-MAR-94 ACETONE 7.3 uglkg 10 
LWDS-52-BH 1 i'f #REF! 23-MAR-94 ACTINIUM-228 0.8 pCi/g 0.24 

.. -----
LWDS-52-BH 15 #REF! 23-MAR-94 ACTINIUM-228 0.71 pCi/g 0.32 
LWDS-52-BH 15 #REF! 23-MAR-94 ALUMINUM 4530 mglkg 10 
LWDS-52-BH 15 #REF! 23-MAR-94 ALUMINUM 3530 mg/kg 10 
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§i\m~l~ NalTl~ Depth Sample Dati Analyte QCflag Amount Units Detection Limit 
LWDS-52-BH15 '#REF! 23-MAR-94 ARSENIC 2.2 mg/kg 1 _ ... ,.,_._ ... -----" .. _----" .... ,._ ... ,-_ .. 1-'::-"--"'- ---_ .... _-_. 
LWDS-52-BH15 #REF! 23-MAR-94 ARSENIC 2.2 mg/kg 1 ,-------_." .... __ .. _-------- ----,._- ~, 
iLWD~:5~:.~1j1? #REF! 23-MAR-94 BARIUM 28.9 mg/kg 1 

-~---.-

LWDS-52-BH15 #REF! 23-MAR-94 BARIUM 32.3 mg/kg 1 
--------------_.- .. _-----.-._ ... ,-,,-"._,.-
LWDS-52-BH15 #REF! 23-MAR-94 BERYLLIUM B 0.6 mg/kg 0.2 ---_ .... _ ... __ ._._-,--,_. --_. "-,,--.. '"--
LWDS-52-BH15 #REF! 23-MAR-94 BERYLLIUM 0.42 mg/kg 0.2 
Lwbs~52-BI~f1-5 

._ .. ,,--------------.. ~-

#REF! 23-MAR-94 BISMUTH-214 0.67 pCi/g 0.16 -- ---_ ..... _,,-- .. _-_.,-,-_._--_ ... __ . ..~---.-.,-,-". '" 

LWDS-52-BH 15 #REF! 23-MAR-94 CALCIUM B 41900 mg/kg 20 -.- -- -- ---- ------- ------'--'-,._. , ... --"'-------- ---~-----. ._-
LWDS-52-BH 15 #REF! 23-MAR-94 CALCIUM 58300 mg/kg 20 
----'-'---,._ .. _._--.. -----_. __ ... _ .. " -= .... __ . -"------_.-
LWDS-52-BH15 #REF! 23-MAR-94 CHROMIUM B 6.4 mg/kg 1 
.. _ .. _ ..... _ ..... _----:-::- ,--,,-'"-- .. __ .. 
LWDS-52-BH 15 #REF! 23-MAR-94 CHROMIUM 4.2 mg/kg 1 ---.. ----~- ._----------------

COBALT mglkg LWDS-52-BH 15 #REF! 23-MAR-94 B 5 1 . "-,----------------- -c .. -.----. -----~OBALT mg/kg LWDS-52-BH15 #REF! 23-MAR-94 3.3 1 
--"""-'''-'-"''''' .. -, ... __ .. ,'' .,.,-,--,. -_ .. __ .. .,;- ------------

mg/kg LWDS-52-BH 15 #REF! 23-MAR-94 COPPER D 12.2 2 --_. __ .. _-_ .. _--------

LWDS-52-BH 15 #REF! 23-MAR-94 COPPER D 6.9 mg/kg 2 . 

----------.-,-,-- ."._" ._---- ---- -- ---- ~.--_cc_ 

LWDS-52-BH 15 #REF! 23-MAR-94 METHYLENE CHLORIDE 3.4 ug/kg 5 --"-_._ ..... ",---" ... ".,,, .. ,_.-"-'---'-- _.-------
LWDS-52-BH 15 #REF! 23-MAR-94 ._ .. __ ._ .. _---_ ..... '.,,-,._- METHYLENE CHLORIDE 3.2 ug/kg 5 
LWDS-52-BH15 #REF! 23-MAR-94 IRON B 9130 mg/kg 10 .,,-----,--,_ .. _--.. __ ._--_., .. ----- ", .. _,-_ ... _--- ---------

IFioN LWDS-52-BH15 #REF! 23-MAR-94 7220 mg/kg 10 . 
---.---~-------

-_.-. __ .-
LWDS-52-BH 15 #REF! 23-MAR-94 LEAD D 7.8 mg/kg 0.3 - ----------~- -~----- ---------- ... 

LWDS-52-BH 15 #REF! 23-MAR-94 LEAD D 4.1 mg/kg 0.3 --_.,_ ... _._---, .. -_._-- --,---,.-F--: 
LWDS-52-BH15 #REF! 23-MAR-94 LEAD-212 0.47 pCi/g 0.15 
. __ ._-_._------_.-
LWDS-52-BH15 #REF! 23-MAR-94 LEAD-212 0.67 pCi/g 0.11 
--------- --"'-- -~,------

LEAD-214 LWDS-52-BH15 #REF! 23-MAR-94 0.68 pCi/g 0.16 -_.------_. __ ._-------,-... _ .... 
LWDS-52-BH15 #REF! 23-MAR-94 LEAD-214 0.64 pCi/g 0.13 
LWDS-52-BH15 #REF! 23-MAR-94 MAGNESIUM B 3510 mg/kg 20 
IWDs-52-BH15 #REF! 23-MAR-94 MAGNESIUM 2700 mg/kg 20 _._------------

23-MAR-94 LWDS-52-BH15 #REF! MANGANESE B 253 mg/kg 1 ----_._._ .... _ ... _._,.:::- .~-.--:-c;: . 
LWDS-52-BH15 #F'l~ 23-MAR-94 MANGANESE 305 mg/kg 1 ----_. __ .. _._,.-
LWDS-52-BH15 #REF! 23-MAR-94 NICKEL 7.3 mg/kg 4 
IWDs~52:BH15- #REF!-

-~-... "'-""---

23-MAR-94 NICKEL 5 mg/kg 4 ---, .. ,._--_.,-,---- ---------- _. 
LWDS-52-BH 15 #REF! 23-MAR-94 -------------------- POTASSIUM 619 mg/kg 500 
LWDS-52-BH15 #REF! 23-MAR-94 POTASSIUM 462 mg/kg 500 
._--"------------------ -::-:::---
LWDS-52-BH 15 #REF! 23-MAR-94 POTASSIUM-40 13 pCi/g 0.86 _._---_ ... __ .... _-.. - -:':-;:.--.•.... . 

LWDS-52-BH15 #REF! 23-MAR-94 POTASSIUM-40 13 IpCi/g 0.99 -'---"-,---,---,, .... ,,---,- ------_ .... 
LWDS-52-BH 15 #REF! 23-MAR-94 RADIUM-226 0.56 pCi/g 0.12 
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52_DATA 

Sample Name Depth Sample Dati Analyte aCflag Amount Units Detection Limit 
LWDS-52-BH15 #REF! 23-MAR-94 RADIUM-226 0.65 pCi/g 0.16 . __ ._-

LWDS-52-BH15 #REF! 23-MAR-94 RADIUM-228 0.8 pCi/g 0.24 
LWDS-52-BH15 #REF! 23-MAR-94 RADIUM-228 0.71 pCi/g 0.32 .-._-
LWDS-52-BH15 #REF! 23-MAR-94 SILVER 0.5 mg/kg 1 --_. 
LWDS-52-BH15 #REF! 23-MAR-94 SILVER 0.43 mg/kg __ 1 ------.-
LWDS-52-BH15 #REF! 23-MAR-94 SODIUM 93.2 mg/~ ____ 500 -_._----_.-
LWDS-52-BH15 #REF! 23-MAR-94 SODIUM 120 mg/kg 500 
--------,-- --f---c-.-------. 
LWDSc52-BH15 #REF! 23-MAR-94 THALLlUM-208 0.57 pCi/g 0.28 -,------
LWDS-52-BH15 #REFI 23-MAR-94 THALLlUM-208 0.67 IPCilg 0.18 
LWDS-52-BH15 #REF! 23-MAR-94 THORIUM-228 0.62 pCi/g 0.3 
LWDS-52-BH15 #REFI 23-MAR-94 THORIUM-228 0.72 lJ:>.Ci/g 0-.19 

._--
LWDS-52-BH15 #REF! 23-MAR-94 THORIUM-232 0.8 IpCi/g 0.24 ._-
LWDS-52-BH15 #REFI 23-MAR-94 THORIUM-232 0.71 !pCi/g 0.32 ------,--
LWDS-52-BH15 #REF! 23-MAR-94 VANADIUM D 15.1 mg/kg 1 
LWDS-52-BH15 #REF! 23-MAR-94 VANADIUM D 8.6 mg/kg 1 -
LWDS-52-BH15 #REF! 23-MAR-94 ZINC B 32.5 mg/kg 2 
LWDS-52-BH15 #REFI 23-MAR-94 ZINC 26.3 mglkg 2 
LWDS-52-BH16 #REFI 24-MAR-94 ACETONE B 5.3 uglkg 10 ---
LWDS-52-BH16 #REF! 24-MAR-94 ACTINIUM-228 1.3 pCi/g 0.41 -
LWDS-52-BH16 #REF! 24-MAR-94 ALUMINUM 6260 mg/kg 10 
LWDS-52-BH16 #REF! 24-MAR-94 ARSENIC 2.9 mg/kg 1 ------. 
LWDS-52-BH16 #REFI 24-MAR-94 BARIUM 103 mglkg 1 
LWDS-52-BH16 #REFI 24-MAR-94 BERYLLIUM 0.41 mg/kg 0.2 
LWDS-52-BH16 #REFI 24-MAR-94 BIS(2-ETHYLHEXYLjPHTHA B 1300 ug/kg 330 
LWDS-52-BH16 #REFI 24-MAR-94 BISMUTH-212 1.5 pCi/g 1.1 
LWDS-52-BH 16 #REFI 24-MAR-94 BISMUTH-214 1 pCi/g 0.19 
LWDS-52-BH16 #REFI 24-MAR-94 CADMIUM 0.59 mg/kg 0.5 
LWDS-52-BH16 #REF! 24-MAR-94 CALCIUM B 25400 mg/kg 20 
LWDS-52-BH16 #REFI 24-MAR-94 CHROMIUM B 10.8 mg/kg 1 
LWDS-52-BH16 #REFI 24-MAR-94 COBALT 3.7 mg/kg 1 
1:WDS-52-BH16 

----~--

#REF! 24-MAR-94 COPPER 8.6 mg/kg 2 
LWDS-52-BH 16 #REFI 24-MAR-94 DI-N-BUTYL PHTHALATE 51 ~~ 330 

u9lkg 
._----

LWDS-52-BH16 #REF! 24-MAR-94 METHYLENE CHLORIDE B 3.5 5 --
LWDS-52-BH 16 #REFI 24-MAR-94 IRON B 10600 mglkg 10 _._------
LWDS-52-BH16 #REF! 24-MAR-94 LEAD 5.5 mglkg 0.3 
--------'- -"-'------_. !pCi/g ---------------
LWDS-52-BH16 #REF! 24-MAR-94 LEAD-212 1 0.13 
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Sa!l'lE>le ~llrne_JDeE>~I1J~!l..II!E>I~_J;?.Il! Analyte QC flag Amount Units Detection Limit 
LWDS-52-BH16 #REF! 24-MAR-94 LEAD-214 1.2 pCi/g 0.24 --
. c---- ----------.- -.---- --.~-,--.- .,-"--_.----::-:--
LWDS-52-BH16 #REF! 24-MAR-94 MAGNESIUM 3190 mg/kg 20 
-""- ...... ,,._ ......... -"._.""-'--""""'-"- --,-,,_.-------,-
LWDS-52-BH 16 #REF! 24-MAR-94 MANGANESE 231 mg/kg 1 
-~,--.. ,-- --,._" ......... -.----- -- --- ----. -- ------"c- ""-_.-"-'--

mglkg LWDS-52-BH16 #REF! 24-MAR-94 ~EL 7.1 4 
- - - ---------'_._- --------, ... _, .. --.-- --
LWDS-52-BH16 #REF! 24-MAR-94 POTASSIUM 1130 mg/kg 500 -----_ .. _--_._. __ ._._"--_ .. " _ .. , .. _----
LWDS-52-BH16 #REF! 24-MAR-94 POTASSIUM-40 16 pCi/g 1.1 _ .. ,------- ------------

LWDS-52-BH16 #REF! 24-MAR-94 RADIUM-226 0.97 pCi/g 0.19 -- --.- ------------'"_._---_. .- -------=;-
pCi/g LWDS-52-BH16 #REF! 24-MAR-94 RADIUM-228 1.3 0.41 -_ .. _' "-"-""""'-',-- --_ ..... ,- -------

SODIUM Il}9/kg LWDS-52-BH16 #REF! 24-MAR-94 383 500 
.. ,,'------, ------------ ----.--.-._-- I-c-
LWDS-52-BH16 #REF! 24-MAR-94 THALLlUM-208 1 pCi/g 0.24 
----------.- ----------:.-

#REF! 24-MAR-94 !tlgRIUM-228 1.1 pCi/g 0.26 LWDS-52-BH16 ----,-------,--_ ... , . . _-------r:=--.---
LWDS-52-BH16 #REF! 24-MAR-94 THORIUM-232 1.3 pCi/g 0.41 
-----"." .. ',-, ... ,-----_ .. ---'-'--- ---_._,-
LWDS-52-BH16 #REF! 24-MAR-94 VANADIUM 19.3 mg/kg 1 ._._------_ .. _-------

24-MAR-94 ZINC B 25.1 mg/kg 2 LWDS-52-BH 16 #REF! ------------_._- ------_. -::--'-
LWDS-52-BH16 #REF! 24-MAR-94 ACETONE B 6.5 uglkg 10 
---------_._---:-::-
LWDS-52-BH16 #REF! 24-MAR-94 ACTINIUM-228 0.6 pCi/g 0.25 -"-'-- .--- .. _ .... _----- ~---.... - --::-c~.-

mg/kg 
---

LWDS-52-BH16 #REF! 24-MAR-94 ALUMINUM 3360 10 ----_. __ ._._.-
~-

LWDS-52-BH16 #REF! 24-MAR-94 ARSENIC 2.2 . mg/kg 1 
------.-."~-------- -,;';;::>-----

24-MAR-94 BARIUM 50.7 mg/kg 1 !--""D~-.ei2-BH 1 ~_ #REF! ------,;- -::--:--': 
BIS(2-ETHYLHEXYL)PHTHA B 36 ug/kg 330 LWDS-52-BH16 #REF! 24-MAR-94 ---------

LWDS-52-BH 16 #REF! 24-MAR-94 BISMUTH-212 0.91 pCi/g 0.64 
---------------:-:-::- -------::----

CALCIUM m~g LWDS-52-BH16 #REF! 24-MAR-94 B 32600 20 -_._------_ .. _._-_.----::- -----
~c 

LWDS-52-BH 16 #REF! 24-MAR-94 CHROMIUM B 6.5 mg/kg 1 -------_.--
LWDS-52-BH 16 #REF! 24-MAR-94 COBALT 3.3 mg/kg 1 
LWDS-52-BH 16 #REF! 24-MAR-94 COPPER 7.8 mg/kg 2 
--------.-.------;:-

'#REF!-LWDS-52-BH16 24-MAR-94 METHYLENE CHLORIDE B 3.9 ug/kg 5 ---_._---_._-
LWDS-52-BH16 #REF! 24-MAR-94 IRON B 9010 mglkg 10 
LWDS-52--=-SH16 

---.. -
LEAD mg/kg #REF! 24-MAR-94 4.9 0.3 

--~--."'-"'--------"'" ---_ .. -
LWDS-52-BH16 #REF! 24-MAR-94 LEAD-212 0.56 pCVg 0.12 _ .. _---------.-."._-_._----- -------_. f::-:-;.-
h\J\lQ§ __ 52-B~~ #REF! 24-MAR-94 LEAD-214 0.57 pCi/g 0.14 

#REF! 
t-:; 

MAGNESIUM 2240 mg/kg LWDS-52-BH16 24-MAR-94 20 
----------------~"~---- ---:;--;-
LWDS-52-BH16 #REF! 24-MAR-94 MANGANESE 151 mg/kg 1 --.. - .. -" ... -.----.--.-~.---.-

LWDS-52-BH16 #REF! 24-MAR-94 NICKEL 5.6 mg/kg 4 --.-.- .. -.-.. ~.------- ------- f-c---c--:-:--
LWDS-52-BH 16 #REF! 24-MAR-94 POTASSIUM 458 mg/kg 500 _._._-------_._._---

TREF! LWDS-52-BH 16 24-MAR-94 POTASSIUM-40 13 pCi/g 0.54 ----- ._----_. __ .- --"--_ .. -
LWDS-52-BH16 #R.ffL 24-MAR-94 £tADIUM-226 

- L. - -------- --
0.56 pCi/g 

-
0.15 
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Sample Name Depth SampleDat Analyte QC flag Amount Units Detection Limit 
LWDS-52-BH16 #REF! 24-MAR-94 RADIUM-228 0.6 pCilg 0.25 .. _-
LWDS-52-BH 16 #REF! 24-MAR-94 SODIUM 304 mg/kg 500 
LWDS-52-BH 16 #REF! 24-MAR-94 THALLI U M-208 0.54 pCilg 0.2 _._---
LWDS-52-BH 16 #REF! 24-MAR-94 THORIUM-228 0.58 pCilg 0.21 
LWDS-52-BH 16 #REF! 24-MAR-94 THORIUM-232 0.6 pCilg 0.25 -_.-.-
LWDS-52-BH 16 #REF! 24-MAR-94 VANADIUM 15.3 mg/kg. 1 ---_ .... ,_._--_._-
LWDS-52-BH 16 #REF! 24-MAR-94 ZINC B 25.6 mg/kg 2 ---.•.. --
LWDS-52-BH16 #REF! 24-MAR-94 ACTINIUM-228 0.4 pCi/g 0.23 
LWDS-52-BH16 #REF! 24-MAR-94 ALUMINUM 10600 mg/kg 10 

. ---
LWDS-52-BH 16 #REF! 24-MAR-94 ARSENIC 3.3 mglkg 1 ---
LWDS-52-BH16 #REF! 24-MAR-94 BARIUM 65.9 IT!glJ<.g 1 
LWDS-52-BH16 #REF! 24-MAR-94 BERYLLIUM 0.66 mg/kg 0.2 --.-
LWDS-52-BH16 #REF! 24-MAR-94 BISMUTH-212 0.83 pCi/g 0.73 ----
LWDS-52-BH16 #REF! 24-MAR-94 CADMIUM 0.78 m.Jl/kg 0.5 
LWDS-52-BH16 #REF! 24-MAR-94 CALCIUM B 45100 mg/k9.. 20 
LWDS-52-BH16 #REF! 24-MAR-94 CHROMIUM B 13.3 mg/kg 1 
LWDS-52-BH16 #REF! 24-MAR-94 COBALT 5.7 m.Jj/kg 1 ----------
LWDS~52-BH 16 #REF! 24-MAR-94 COPPER 10.6 mg/kg 2 
LWDS-52-BH16 #REF! 24-MAR-94 METHYLENE CHLORIDE B 1.2 ug/kg 5 
LWDS-52-BH16 #REF! 24-MAR-94 IRON B 14300 mg/ls9.. 10 
LWDS-52-BH 16 #REF! 24-MAR-94 LEAD 6.9 m9l'kg ~.----
LWDS-52-BH 16 #REF! 24-MAR-94 LEAD-212 . 

0.44 IpCi/g 0.11 
LWDS-52-BH16 #REF! 24-MAR-94 LEAD-214 0.52 pCi.19. 0.12 

~----

LWDS-52-BH 16 #REF! 24-MAR-94 MAGNESIUM 4030 mg/kg 20 _. 
LWDS-52-BH16 #REF! 24-MAR-94 MANGANESE 262 mg/kg 1 
LWDS-52-BH16 #REF! 24-MAR-94 NICKEL 11.5 mg/kg 4 
LWDS-52-BH16 #REF! 24-MAR-94 POTASSIUM 1590 mg/kg 500 
LWDS-52-BH16 #REFI 24-MAR-94 POTASSIUM-40 12 pCilg 0.44 

--f"-------.. -
LWDS-52-BH16 #REF! 24-MAR-94 RADIUM-226 0.54 pCilg 0.14 -------------
LWDS-52-BH16 #REF! 24-MAR-94 RADIUM-228 0.4 pCi/g 0.23 ----
LWDS-52-BH16 #REF! 24-MAR-94 SODIUM 576 ITlg/kg 500 

---~---

LWDS-52-BH16 #REF! 24-MAR-94 THALLlUM-208 0.47 IpCi/g 0.22 
--

LWDS-52-BH16 #REF! 24-MAR-94 THORIUM-228 0.51 pCi/g 0.24 
-

LWDS-52-BH16 #REF! 24-MAR-94 THORIUM-232 0.4 pC¥g 0.23 -
LWDS-52-BH16 #REF! 24-MAR-94 VANADIUM 26.5 mg/kg 1 
LWDS-52-BH16 #REF! 24-MAR-94 ZINC B 31.4 mg/kg 2 
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Sample Name Depth ~'!I!!ple D~ Analyte __ QCflag Amount Units Detection Limit 
------------- ------------.::- rc---------
LWDS-S2-BH16 #REF! 24-MAR-94 ACETONE B 8 ug/k~ ____ 10 
[W5S~S2~BR16--

------
0:26 #REF! 24-MAR-94 ACTINIUM-228 0.S7 pCi/g 

-- -~.------ .. ". -- ._--- - ----------~--.. -~;---- -

LWDS-S2-BH16 #REF! 24-MAR-94 ALUMINUM 4410 mg/kg 10 
-----_.- ----------'- ~--.--
LWDS-S2-BH16 #REF! 24-MAR-94 ARSENIC 2.3 mg/kg 1 
---~---.. -.--.. ---. 

ttREF! LWDS-S2-BH16 24-MAR-94 BARIUM 68.S mg/kg 1 --,_ .. ,,'-- '~'--'"- .... __ ._.- ~,---,--.- -
LWDS-S2-BH16 #REF! 24-MAR-94 BERYLLIUM O.S mg/kg 0.2 
~----------------.--.--" 

LWDS-S2-BH16 #REF! 24-MAR-94 BIS(2-ETHYLHEXYL)PHTHA B 180 ug/kg 330 
~- ----------'''- -.-------~----- f-c-=----- ------c-
LWDS-S2-BH 16 #REF! 24-MAR-94 BISMUTH-212 1.1 pCi/g 0.87 
---------------- --::- ---_.,,"'"--"---~, 
LWDS-S2-BH 16 #REF! 24-MAR-94 CALCIUM B 64100 mg/kg 20 
--'"'--, ..... --.-~, .. ----- -_._--1-:::-----
LWDS-S2-BH 16 #REF! 24-MAR-94 CHROMIUM B 8.7 mg/kg 1 
------- --------.. _. __ .,--_.- -- -
LWDS-S2-BH 16 #REF! 24-MAR-94 COBALT S mg/kg 1 
---------------------~- f','-------
LWDS-S2-BH 16 #REF! 24-MAR-94 COPPER 9.4 mg/kg 2 ._._---,._-------- - -_._--,.- ---
LWDS-S2-BH 16 #REF! 24-MAR-94 METHYLENE CHLORIDE B 1.6 ug/kg S 
------_.- ._--_._---

f-#REFI LWDS-S2-BH 16 24-MAR-94 IRON B 10300 mg/kg 10 ------~---.-.-.. --
LWDS-S2-BH16 #REF! 24-MAR-94 LEAD 4 mg/kg 0.3 
-------------------:::-

#REF! 24-MAR-94 LEAD-212 0.S7 pCi/g 0.11 LWDS-S2-BH 16 .-.--,-.-, .. -----.. -.-~,.,--.".,---

#REFj 
--------c--::-:-

LWDS-S2-BH 16 24-MAR-94 LEAD-214 0.68 pCi/g 0.14 
-"'.---.------~--

- .. __ ._--_._---------
LWDS-S2-BH 16 #REF! 24-MAR-94 
-----,-.----~-------

MAGNESIUM 3160 mg/kg 20 
LWDS-S2-BH 16 #REF! 24-MAR-94 MANGANESE 201 mg/kg 1 
---- -- ----.. - -----------

#REF! LWDS-S2-BH 16 24-MAR-94 NICKEL 6.6 mg/kg 4 ---------------:--;:-
#REF! - =-=-CPOTASSIUM 717 mg/kg SOO LWDS-S2-BH 16 24-MAR-94 --------,-"-------- ---_._-

LWDS-S2-BH 16 #REF! 24-MAR-94 POTASSIUM-40 11 pCi/g 0.S6 ------------_._--- _.-

#REF! LWDS-S2-BH 16 24-MAR-94 RADIUM-226 0.S1 pCi/g 0.1 
---------------:::- ----_ .. _-- -::-:-.--
LWDS-S2-BH 16 !tR~~ 24-MAR-94 RADIUM-228 0.S7 pCi/g 0.26 
------------~ ---------
LWDS-S2-BH16 #REF! 24-MAR-94 SELENIUM 0.39 mglkg 0.5 
--~--.---.--~--.. '#REF! ------_ .. _-
LWDS-S2-BH 16 24-MAR-94 SILVER 0.65 mg/kg 1 
-----~-----

--_ .. _-
LWDS-S2-BH 16 #REF! 24-MAR-94 -----------_. SODIUM 96 mg/kg 500 
LWDS-S2-BH16 #REF! 24-MAR-94 
--~-------.-----

THALLlUM-208 0.82 pCVg 0.23 
LWDS-S2-BH 16 #REF! 24-MAR-94 THORIUM-228 0.88 pCi/g 0.24 _._--------------
LWDS-S2-BH 16 #REF! 24-MAR-94 THORIUM-232 0.S7 pCi/g 0.26 ----------f-----:==:_ 

mg/kg LWDS-S2-BH16 #REF! 24-MAR-94 VANADIUM 13.3 1 
LWDS-=-S2-BH16· #REF! 24-MAR-94 ZINC B 24.1 mg/kg 2 ,. ------+ ... ----~--- ----_._---. -----_._.-
LWDS-S2-BH16 #REF! 24-MAR-94 ACTINIUM-228 0.56 pCi/g 0.18 
--~~--.-.~------- I--c--c--:----
LWDS-S2-BH16 #REF! 24-MAR-94 ALUMINUM 3610 mg/kg 10 --.- .. ~-------

#REFT LWDS-S2-BH16 24-MAR-94 ARSENIC 2.2 mg/kg 1 
----------------,-=-f',------ ~---.-".-

LWDS-S2-BH16 #REF! 24-MAR-94 BARIUM 100 img/kg 1 
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Sample Name Depth Sample Dat Analyte _ QCflag Amount Units Detection Limit 
LWDS-52-BH16 #REF! 24-MAR-94 BERYLLIUM 0.24 mgI~~ 0.2 

-,---"~---

LWDS-52-BH16 #REF! 24-MAR-94 BIS(2-ETHYLHEXYLjPHTHA B 300 ug/kg 330 -----~~--------
LWDS-52-BH16 #REF! 24-MAR-94 BISMUTH-214 0.43 IpCi/g 0.11 
LWDS-52-BH16 #REF! 24-MAR-94 CALCIUM B - 75500 mg/kg 20 
LWDS-52-BH16 #REF! 24-MAR-94 CHROMIUM B 17.8 rl!9/kg 1 ---
LWDS-52-BH16 #REF! 24-MAR-94 COBALT 4.1 mg/kg 1 ---------.---
LWDS-52-BH16 #REF! 24-MAR-94 COPPER 8.8 mg/kg 2 

-~-... ---
LWDS-52-BH16 #REF! 24-MAR-94 METHYLENE CHLORIDE B 3.3 ug/kg 5 -
LWDS-52-BH 16 #REF! 24-MAR-94 IRON B 10500 mg/kg 10 
LWDS-52-BH 16 #REF! 24-MAR-94 LEAD 3.7 mg/kg 0.3 
LWDS-52-BH16 #REF! 24-MAR-94 LEAD-212 0.44 £.Ci1! 0.082 --
LWDS-52-BH16 #REF! 24-MAR-94 LEAD-214 0.4 pCi/g 0.11 
LWDS-52-BH 16 #REF! 24-MAR-94 MAGNESIUM 2690 mglkg 20 
LWDS-52-BH16 #REF! 24-MAR-94 MANGANESE 216 mg/ls!! 1 --
LWDS-52-BH 16 #REF! 24-MAR-94 NICKEL 9.3 mg/kg 4 
LWDS-52-BH 16 #REF! 24-MAR-94 POTASSIUM 695 mg/kg 500 
LWDS-52-BH16 #REF! 24-MAR-94 POTASSIUM-40 12 pCifll 0.52 
LWDS-52-BH 16 #REF! 24-MAR-94 RADIUM-224 1.2 pCi/g 1.1 --
LWDS-52-BH16 #REF! 24-MAR-94 RADIUM-226 . 0.42 IpCilg 0.11 ------
LWDS-52-BH 16 #REF! 24-MAR-94 RADIUM-228 0.56 I£.CiLg_ 0.18 
LWDS-52-BH16 #REF! 24-MAR-94 SELENIUM 0.57 mg/kg 0.5 -
LWDS-52-BH 16 #REF! 24-MAR-94 SODIUM 439 mg/kg 500 

- --._ .. _-----
LWDS-52-BH16 #REF! 24-MAR-94 THALLI U M-208 0.24 pCilg 0.2 
LWDS-52-BH 16 #REF! 24-MAR-94 THORIUM-228 0.26 IpCilg 0.21 -----,._-------
LWDS-52-BH16 #REF! 24-MAR-94 THORIUM-232 0.56 pCilg 0.18 
LWDS-52-BH16 #REF! 24-MAR-94 VANADIUM 11.9 rl!9/kg 1 -------
LWDS-52-BH 16 #REF! 24-MAR-94 ZINC B 22 _ mg/klL 2 "-",------
LWDS-52-BH16 #REF! 24-MAR-94 ACETONE B_ 5.8 ug/kg ------ 10 --_ ..... "--,._._-
LWDS-52-BH16 #REF! 24-MAR-94 ALUMINUM 3670 mg/kg 10 -------_. __ .. 
LWDS-52-BH16 #REF! 24-MAR-94 ARSENIC 1.7 mg/kg 1 --j-C~-------
LWDS-52-BH 16 #REF! 24-MAR-94 BARIUM 78 mg/kg 1 -
LWDS-52-BH16 #REF! 24-MAR-94 BERYLLIUM 0.3 mJl/~g 0.2 
LWDS-52-BH16 

-_._ .. _----
#REF! 24-MAR-94 BIS(2-ETHYLHEXYLjPHTHJ B 60 ug/kg 330 

LWDS-52-BH16 #REF! 24-MAR-94 BISMUTH-214 0.4 I£.CiIg 0.14 -----------
LWDS-52-BH16 #REF! 24-MAR-94 CALCIUM B 81300 mg/kg 20 

mg/kg 
---F-'--------------

LWDS-52-BH16 #REF! 24-MAR-94 CHROMIUM B 15.3 1 
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~!l-,!,I;)I~f',Ia~e_. Depth Sample Oat Analyte QCflag Amount Units Detection Limit 

~I,IIJQ~:52-B~ 1 ~_ #REF! 124-MAR-94 COBALT > 3.2 mg/kg 1 
--_.",- .-.. - -----

LWDS-52-BH16 #REF! 24-MAR-94 COPPER 8.1 mg/kg 2 ._-_.---_._------
IRON B 9400 mg/kg 10 LWDS-52-BH16 #REF! 24-MAR-94 

.--------~,~,---.----- -----1--
3.4 mg/kg 0.3 LWDS-52-BH16 #REF! 24-MAR-94 LEAD 

-'-----"-,------'---
fiRER 24-MAR-94 L"EAD-212 LWDS-52-BH16 0.46 pCi/g 0.072 -_._-" 

LWDS-52-BH16 #REF! 24-MAR-94 LEAD-214 0.59 pCi/g 0.12 _. __ .".-. __ ._ .. --_ ... _--- --------,-
LWDS-52-BH16 #REF! 24-MAR-94 MAGNESIUM 2770 mg/kg 20 
--.-.--...... -.-c- ---"-,,._------
LWDS-52-BH16 #REF! 24-MAR-94 MANGANESE 215 mg/kg 1 
---------.- --.. ~------

mg/kg LWDS-52-BH16 #REF! 24-MAR-94 NICKEL 7.4 4 
LW-DS-52-BH 16-

_.,--,-"--,.-
#REF! 24-MAR-94 POTASSIUM 623 mg/kg 500 

--.-.----~.,---.. -.--."- .. _---- - ----
LWDS-52-BH16 #REF! 24-MAR-94 POTASSIUM-40 15 pCi/g 0.57 "--._---_._ ...... _. ---

#REF!24-MAR-94 RADIUM-226 0.38 pCi/g 0.14 LWDS-52-BH16 
LWDS-52-BH16 #REF! 24-MAR-94 RADIUM-228 0.33 pCi/g 0.35 ---------, .. _--,_ .. _------- . . 

SELENIUM mg/kg 0.5 1,.1,t\I!2.l3:52-BHlg.. #REF! 24-MAR-94 0.56 
LWDS-52-BH16 #REF!24-MAR-94 SODIUM 355 mg/kg 500 
------------

#REF! 24-MAR-94 THALLlUM-208 0.26 pCi/g 0.18 LWDS-52-BH16 
LWDS=S2=BH16 #REF! 24-MAR-94 THORIUM-228 . 0.28 pCi/g 0.19 
LWDs-=52-BH16 #REF! 24-MAR-94 VANADIUM 12.5 mg/kg 1 
LWDS-52-BH16 #REF! 24-MAR-94 ~NC B 20.5 rn.g/kg 2 

_. - -_. ----- -
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U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

JAN 15 .. 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. Robert S. (Stu) Dinwiddie. Manager 
New Mexico Environment Department 
Hazardous and Radioactive Materiats Bureau 
RCRA Permits Management Program 
2044 Galisteo Street 
P.O. Box 26110 

. Santa Fe, NM 87505-2100 

Dear Mr. Dinwiddie: . 

Enclosed are two copies of the Department Of Energy/Sandia National Laboratories 
·.response to the NMED Request for Supplemental Information .(RSI}, dated 
September 30, 1997, for the liquid Waste Disposal System (LWDSI RCRA Facility 
Investigation. 

If you have any Questions, please contact John Gould at (505) 845-6089, or Mark 
Jackson at (505) 845-6288. 

Enclosures 

J=;:';!r,{2 
0 ...... Michael J. Zamorski 
F Acting Area Manager 

,~.N I 6 1998 
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D. Fate, SNL, MS 1148 
S. Young, SNL, MS 1148 

_ B. Garcia, NMED 
S. Kruse, NMED . 
W. Moats, NMED 



Request for Supplemental Information: 
Results ofthe Liquid Waste Disposal System RCRA Facility Investigation, 

Sandia National Laboratories, Albuquerque, New Mexico 

For purposes of clarity, text has been excerpted from the results of the Liquid Waste Disposal System 
(LWDS) RCRA Facility Investigation (RFI) and included in this review. These excerpts arc in italics and 
precede the New Mexico Environment Department (NMED) comments. 

GENERAL COMMENTS 

l.a. Although additional investigation is warranted, with the results ofthe L WDS RFI, Sandia 
National Laboratories/New Mexico (Sandia) has satisfactorily completed the exploratory 
studyl phase of the investigation ofthe LWDS Environmental Restoration (ER) sites: 

a. Initial information on potential contaminants and hydrogeology has been gathered, 

b. The sites have been sampled, and it has been determined that contamination 
exceeding SNL/NM's background levels for inorganic contaminants of concern 
(COCs) is present, and that organic contamination is present, and 

c. Initial estimates of the volumes of contamination have been made. 

The results of the L WDS RFI indicate that, in some areas, additional site investigation or a 
final study is needed to determine the nature and extent ofthe contamination. But first, 
Sandia should compare the results of the exploratory study with NMED-approved 
background concentrations. Also, the potential threat to ground water from subsurface 
contamination should be assessed and a conceptual hydrogeologic model prepared. 

Response: The LWDS RFI Work Plan, upon which the RFI report was based, was approved by the 
U.S. Environmental Protection Agency (EPA) on June I, 1994. Hence, the LWDS RFI was not an 
"exploratory study," but rather, a full-scale field investigation of the LWDS following a regulatory
approved approach. This investigation met its primary objectives, listed on page iii of the LWDS RFI 
report (SNLINM 1995a). These objectives were to: 

1. Define the nature and extent of contamination at each of the ER sites that comprise the LWDS 
2. Identify potential contaminant transport pathways 
3. Evaluate potential risks posed by the levels of contamination identified at the L WDS 
4. Provide guidance for selecting remedial alternatives at the site, if necessary. 

Surface and subsurface soil samples collected during the L WDS RFI identified several inorganic 
constituents exceeding the NMED-approved background levels for Sandia National LaboratorieslNew 
Mexico (SNLINM) (see response to General Comment No.2), as well as the presence of low-level organic 
contamination. 

1 Barth. D.S .. and Mason. BJ .. Soil Sampling Quality Assurance User's Guide: US Em'ironmentaJ Protection 
Agency Report No. EPA 600/~-8~-043. JO~ p. 
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However, the LWDS risk assessment and additional risk calculations [see SNLINM's response to 
Comment 10 of the EPA conunents related to the LWDS risk assessment in Attaclunent B] indicate that 
these low levels of contan1ination do not threaten human health or the environment. Thus, SNLINM and 
the Department of Energy (DOE) do not agree that additional site investigation or a final study is needed to 
detennine the nature and extent of the contan1ination. 

Although the NMED-approved background concentrations for SNLINM were not available when the 
LWDS RFI was written, a table comparing the more recent background concentration data to the 
maximum concentrations of contaminants detected in L WDS soils is presented in the response to General 
Comment No.2. In addition, Attaclunent A presents all of the soil analytical data collected during the 
LWDS RFI, and compares these data to the NMED-approved maxin1um background values for SNLINM 
(where available). The tables in Attaclunent A are presented on diskette, with only the first pages of each 
table printed as hard copy to allow a regulatory quality control (QC) check for appropriate fommt and 
information content. 

SNLINM and DOE recommend No Further Action (NFA) for the LWDS surface sites. SNLlNM and 
DOE also recommend that the LWDS NFA request be considered separately from all present Technical 
Area (TA)-V groundwater contamination issues. These recommendations are based on the fact that, 
although contan1ination was detected at all three sites, contan1ination levels are low and in most cases 
barely discernible above background, when applicable. Contamination is limited to the near-surface soils 
in the LWDS surface impoundments, the vicinity of the LWDS drainfield, and inside the LWDS holding 
tanks. 

Furthermore, risk calculations conducted for the L WDS surface sites indicate that the sites do not threaten 
human health or the environment. Calculations conducted using maximum contaminant concentration 
values from the three surface sites indicate a ma.ximum hazard index of 0.4 and a cancer risk of7.0 E-6 
(see Risk Assessment Comment lOin Attachment B). RESRAD simulations (see Risk Assessment 
Comments 9 and II in Attachment B) demonstrate that the L WDS surface sites will meet the proposed 
EPA 15 millirem/year radiation dose linUt (assuming ER Site 4 is filled with 2 meters of clean soil). 

Because SNLlNM and DOE intend to continue monitoring groundwater quality at the LWDS and TA-V 
(regardless of whether or not the NFA is approved for the LWDS surface sites), SNLINM and DOE 
request that groundwater issues at L WDS and TA-V be addressed separately from the L WDS surface sites. 
The lack of organic contamination in soils at the L WDS sites indicates that the sites are not presently 
contributing to trichloroethene (TCE) contamination in groundwater at TA-V. Hence, there is no reason to 
further investigate these sites, in terms of how they relate to TA-V groundwater quality, and an NFA can 
be considered regardless of the ongoing groundwater issues. 

Although the LWDS RFI is focused primarily on the LWDS ER sites and on surface contamination issues, 
a briefsumrnary of the TA-V groundwater issues and information concerning the hydrogeologic 
conceptual model is presented below. 

Trichlorocthene Contamination in TA-V Groundwater 

The present TA-V groundwater monitoring network consists of nine wells (Figure I). Monitoring wells 
L WDS-MW I and LWDS-MW2 were installed in 1993 and 1992, respectively, during the L WDS 
investigation. Monitoring wells TAV-MWI and TAV-MW2 were installed in 1995 as part of the TA-IIIIV 
seepage pit (ER Site 275) investigation, while wells A VN-I and A VN-2 were completed in 1995 as part of 
the Site-Wide Hydrogeologic Characterization (SWHC) Program. In 1997, three additional monitoring 
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wells (TAV-MW3, TAV-MW4, and TAV-MW5) were installed to further characterize groundwater in the 
vicinity ofTA-V. 

TeE and its degradation product, 1,2-dichloroethene (DCE), were first detected in LWDS-MW 1 in 
November 1993 at concentrations of 6 and 1 parts per billion (ppb), respectively. TeE was later detected 
in monitoring well TAV-lYfWl at a concentration of 1.44 ppb in December 1995. Figure 2 presents a 
graph ofTCE concentrations with time in monitoring wells LWDS-MWI and TAV-MWI. 

In October 1995, TCE concentrations of up to 2.2 ppb were also detected in the inactive production well 
KAFB-I0, located 600 feet west of LWDS-MWI. This well has since been plugged and abandoned to 
prevent cross-contamination ofthe deeper zones within the regional aquifer. 

Hvdrogeologic Conceptual Model 

The TA-V hydrogeologic conceptual model continues to evolve as SNLlNM and DOE conduct additional 
characterization, and as more data are obtained concerning potential contaminant sources for TCE in 
groundwater. 

The investigations conducted during RFI field work for the L WDS and the TA-IIIIV operating units have 
not conclusively identified any TCE sources in near-surface soils in the vicinity ofTA-V that could account 
for the TCE ground"''ater contamination. For this reason, it is believed that the TA-V groundwater 
contamination may be a result of the historical liquid waste-disposal practices at the LWDS or other 
wastewater systems at TA-V, when liquid process-wastes that may have contained TeE were disposed of 
through the LWDS drainfield or the TA-V seepage pits. The six TA-V seepage pits (ER Site 275) and two 
nearby septic tanks received nearly all process and septic water from T A -V activities conducted from the 
early 1960s until 1992, when the facilities at TA-V were connected to the Albuquerque publicly-owned 
treatment works (POTW). . 

Information relevant to SNLINM's current hydrogeologic conceptual model is briefly summarized as 
follows: . 

1. Water level data from monitoring wells in the vicinity ofTA-V indicate that water levels are 
slightly higher than expected in LWDS-MWl. These anomalous water levels are perhaps due to 
regional or localized hydrogeologic conditions or to historical wastewater disposal practices in 
TA-V. 

2. Aquifer test data from several of the TA-V monitoring wells indicate that hydraulic 
conductivities beneath TA-Vare low. Because the potentiometric gradient beneath TA-V is 
relatively flat, calculations using Darcy's Law suggest that the resulting horizontal groundwater 
flow velocities are generally less than 25 feet per year. 

Although the TCE concentrations in L WDS-MW I exceed the EPA's drinking water l1la;:imlll1l 
concentration limit (MCL) of 5 ppb, they do not pose a significant threat to human health or the 
environment. due to the significant distance to the nearest receptors. The nearest production 
well, KAFB 8, is more than 2 miles north of the contaminated TA-V wells. Groundwater 
modeling by the SWHC Program has predicted a travel time of approximately 100 years to the 
nearest Kirtland Air Force Base (KAFB) production wells (Burck and Duval 1996). 
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Figure 2. TeE concentrations with time in wells TAV-MW1 and LWDS-MW1 
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3. TCE has only been detected in three wells (LWDS-MW1, TAV-MWI. and KAFB-IO), and the 
lateral extent of TCE contamination in T A-Y groundwater has not been fully characterized. 
However, groundwater quality data from the three recently installed TA-V monitoring wells 
should provide valuable information concerning the lateral extent of contamination at TA-V, 
once these wells are sampled. 

4. Aquifer transmissivity data from monitoring well A VN-l suggests that the aquifer transmissivity 
is greater in the deeper zone where A VN-l is completed than in the shallower zone where other 
TA-V monitoring wells are completed. Hydraulic conductivity values from TA-Y monitoring 
wells are summarized in Table 1. The apparent increase in hydraulic conductivity with depth is 
consistent with aquifer test results from other wells in TA-III. 

5. The vertical extent ofTCE contamination in this more transmissive zone is unknown. No TCE 
contamination has been detected in monitoring well A VN-l, which is screened in the deeper zone. 
However, low levels (up to 2.2 ppb) ofTCE were detected in production well KAFB-IO, which 
was screened intermittently to a depth of 1,050 feet. This well was plugged and abandoned in 
1996 to eliminate it as a potential conduit for contaminants to migrate deeper within the regional 
aquifer. 

6. The lack of significant vadose zone contamination observed during the LWDS RFI and the 
modeling results of infiltration from the TA-V seepage pit (Burck and Ruskauff 1997) suggest 
that TCE may have migrated to groundwater through aqueous-phase rather than vapor-phase 
transport. 

SNLINM is currently in the process of refining this conceptual model and is evaluating other possible . 
conceptual models of contaminant transport mechanisms at T A-V. 

Table I: Summary of Aquifer Hydraulic Conductivity Results from Pumping Tests and Slug Tests 
Conducted on TA-V Monitoring Wells. 

Monitoring Well Type of Test Hydraulic Conductivity 

(feet/minute) ( centimeters/second) 

TAV-MWI Slug Test 9.36 x 10-4 4.75 X 10-4 

TAV-MW2 Slug Test 8.02 x 10-5 4.07 X 10-5 

TAY-MW2 Pumping Test 6.4 x 10-s 3.3 X 10.5 

LWDS-MWI Slug Test 2.62 x 10-; l.33 x 10.5 

LWDS-MW2 Slug Test 1.65 x 10-3 8.36 X 10-5 

AYN-I Pumping Test 2.66 x 10.2 l.35 X 10-2 
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I.b. Site characterization should include a determination of the horizontal and vertical extent of 
any contamination that may be present and a comparison of analytical results with 
background conditions, as applicable. Only after the site and any contamination have been 
adequately characterized can a risk assessment be made, and, if necessary, a monitoring 
and/or contaminant remediation system be designed and implemented. 

Response: SNLINM has characterized the vertical and horizontal extent of contamination at the LWDS 
holding tanks (ER Site 52), the LWDS drainfield (ER Site 5), and the LWDS surface impoundments (ER 
Site 4) sufticiently to evaluate the risk and to propose NFAs for these sites. Comparison to background 
values, as discussed in the SNLINM response to General Comment 2 (below) and presented in tabular form 
in Attachment A, supports the characterization presented in the L WDS RFI report. 

SNLINM and DOE believe that this constitutes an adequate characterization of the LWOS and that the 
LWDS Risk Assessment indicates that a contaminant remediation system and/or monitoring system is not 
necessary for surface and near-subsurface ER Sites 4, 5, and 52. TA-V groundwater issues will be dealt 
with separately. 

2. Tables 4-4, 4~5, and 4-6 effectively constitute a comparison oftbe analytical results of a 
composite sample for each of the three Environmental Restoration (ER) sites to background 
upper tolerance limits (UTLs). NMED does not believe this to be appropriate. For purposes 
of determining the extent of contamination and for assessing risk, Sandia should compare 
individual sample results for each constituent of concern (COC) to the approved UTL for that 
COC and incorporate this information into the results of the L WDS RFI in tabled format. 
These tables should also include the sample depth, location, analytical methods, method 
detection limits, and regulatory standards, where applicable. 

Surface plots alone (such as Figures 4-16 through 4-26), while useful, are inadequate for 
conceptualizing the contaminant plumes. Additional horizontal and vertical cross sections, 
fence diagrams, andlor pole diagrams should be constructed from the tables described above, 
showing the distributions of the COCs at each ER site to aid in 3-D conceptualization of the 
contamination. For example, comparison of sample results for ER Site 4 (from Appendix C 
data tables) to Sandia's background UTLs (phase 3) shows contamination extending as much 
as 85 ft below the surface. 

Response: (It is believed that the comment refers to Tables 4-2, 4-4, and 4-6, as Table 4-5 does not discuss 
UTLs or statistics.) None of these three tables refers to composite samples; Tables 4-2, 4-4, and 4-6 in the 
RFI report compare the single maximum on-site sample results at ER Sites 52, 5, and 4 to background 
UTLs (at the time the RFI was written). 

SNUNM agrees with the NMEO that for the purposes of determining the extent of contamination and 
assessing risk, SNLINM should compare individual sample results for each COC to the approved UTL (or 
"hot-measurement value," see EPA 1992) for that COCo In this case, the NMED-approvcd maximum 
background concentrations an! the "hot-measurement values," and hence represent the "regulatory 
standard:' Table 2 presents a comparison ofNMEO-approved maximum background concentrations to the 
maximum concentrations detected in soils at the L WDS. 
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Table 2: Comparison of NMED-approved Maximum Background Concentrations to the Maximum 

Concentrations Detected in Soils at the LWDS. 

Surface 
Impoundments 

Parameter Units 

Barium mg/kg 

Beryllium mg/kg 

Cadmium mg/kg 

Chromium, Total mg/kg 

Chromium-Vi mg/kg 

Copper mg/kg 

Lead mg/kg 

Nickel mg/kg 

Silver mg/kg 

linc mg/kg 

Bismuth-212 pCi/g 

Bismuth-214 pCi/g 

Cesium-137 pCi/g 

Cobalt-50 pCi/g 

Lead-212 pCi/g 

Lead-214 pCi/g 

Potassium-40 pCi/g 

Radium-226 pCi/g 

Radium-228 pCilg 

Thonum-232 pCi/g 

Tritium pCi/L 

Uranium-235 pCi/g 
PCBs ppb 

mg/kg = Milligrams per kilogram. 
NA = Not applicable. 
NO = Not detected. 
pCi/g = Picocuries per gram. 
pCi/L = Picocuries per liter. 
ppb = Parts per billion. 

e LWOS Risk Values.xls 

(Site 4) 

849 
4.9 
154 
97.7 
11.2 
239 
72.5 
173 
90.5 
198 
2.7 
1.4 

10.1 
11 
1.4 
1.3 
35 

3.68 
7.37 
1.18 
320 
3 

71 

Drainfield 
(Site 5) 

258 
1 

51.1 
42.4 
NA 
24.2 
14 

13.7 
NA 

67.3 
1.3 
0.84 
0.14 
0.15 
1.1 
1 

19 
2.25 
1.1 
1.1 
NA 
NA 
NA 

8 

NMED-Approved 
Highest Maximum 

Holding Maximum Background for 
Tanks concentration the Southwest 

(Site 52) of all Sites Supergroup 

412 849 130 

1.2 4.9 0.65 

1.3 154 0.9 

28.2 97.7 15.9 

NA 11.2 NA 

18.4 239 15.4 

10.2 72.5 11.8 

15.5 173 11.5 

NA 90.5 <1 

47.3 198 62 

1.5 2.7 NA 

1 1.4 NA 

0.093 10.1 0.079 

NO 11 NA 

1 1.4 NA 

1.2 1.3 NA 

19 35 NA 

2.14 3.68 1.76 

1.3 7.37 0.93 

1.3 1.3 1.01 

NA 320 NA 

NA 3 0.16 

NA 71 NA 

1/12198 11 :44 AM 



Data tables that present individual sample results, including information on sample depth, location, 
anal}tical methods, and method detection limits, are included in Attachment A. These tables also include 
the NMED-approved background values, where available, for each constituent to allow comparison of on
site values to background. 

Cross sections and surface contaminant contour plots that illustrate and depict significant findings were 
included in the LWDS RFI report (e.g., see Figures 4-7 through 4-1 I and Figures 4-16 through 4-26). 
SNLINM will review the LWDS data and propose specific cross sections to supplement these figures. 
SNLINM and DOE would then like to meet with the NMED and the DOE-Oversight Bureau (OB) 
informally to review the proposal, and to agree on which specific cross sections should be constructed. 

3. Comments pertaining to the risk assessment have been developed by the US Environmental 
Protection Agency, Region 6 (EPA), and are inc~uded as an attachment to this Notice of 
Deficiency (NOD). Sandia should include a response to the risk assessment comments in its 
NOD response for the LWDS RFI Report. 

Response: SNLINM has included their responses to the EPA risk assessment comments in Attachment B 
of this submittal. 

SPECIFIC COMMENTS 

Section 3.0 DATA EVALUATION 
4. Page 3-1, paragraph 1 

Analytical data were examined to determine whether each COC is actually present at the site 
as a contaminant. This involved a statistical comparison to background coupled with an 
e.;'Camination ojtlre spatial distribution of the constituent . ... COCs that failed tire statistical 
comparison to backgrou/ldand showed a strong spatial correlation were identified as 
contaminants. 

See General Comment No. 1. 

Statistical analysis of a contaminant popUlation is not acceptable to show that a site has been 
fully characterized with respect to any particular COC. Any sample collected at a Sandia ER 
site having a concentration exceeding the proposed 95th UTL (or 95th percentile, where 
applicable) is considered representative of contamination, unless: 

a. The analytical result is shown to be in error, or 

b. An acceptable site-specific background investigation shows that background is 
naturally elevated above what was originally estimated for the site. 

Response: SNLINM agrees that a statistical analysis of a contaminant will not necessarily show that a site 
has been fullv characterized with respect to any particular COC. However, SNLINM and DOE believe 
that the additional characterization of contaminant concentrations that are well below clean-up criteria or 
risk-based levels provides little value to the overall site characterization effort. 

In the LWDS RFL SNLINM did not rely solely on statistical analyses, but also evaluated the spatial 
distribution of contaminants using horizontal isopkth maps and vertical cross sections. For example, 
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Figures 4-7 through 4-11 in the RFI report present vertical cross sections showing distributions of 
cadmium. beryllium, chromium, cobalt-60, and cesium-137 at the LWDS drainfield. Similarly, 
Figures 4-17 through 4-24 present the horizontal distributions of cadmium, chromium, copper, lead, nickel, 
zinc, barium, cobalt-60, cesium-137, uranium-235, and polychlorinated biphenyls (PCBs) in the LWDS 
surface impoundments. 

Tables comparing each analytical value to the respective NMED-approved background values are provided 
in Attachment A. These tables allow an identification of the values that exceed the approved-background 
values. Combined with the cross sections (see response to General Comment 2), SNLlNM and DOE 
believe these data will be sufficient to document that the LWDS sites have been adequately characterized. 

3.1 Summary of Quality Assurance/Quality Control Activities 
5. Page 3-1, paragraph 4 

Throughout the investigation, common laboratiJry contaminants including methylene clrloride, 
methyl ethyl ketone (MEK), and acetone were consistently identified in both the field samples 
lind the QC samples. 

At the December 3, 1996, Sandia NorthlMicro-Purge™ meeting at the NMED offices in Santa 
Fe (attended by the US Department of Energy, Sandia, and NMED), representatives of the 
Hazardous and Radioactive Materials Bureau (HRMB) expressed concern about Sandia's 
QC problems with regard to "common laboratory contaminants." HRMB suggested that 
Sandia review their contract laboratories' QAlQC (quality assurance/quality control) 
programs and, if found deficient, find another laboratory. This issue is important because, 
historically, Sandia has used these compounds which, in some cases, were disposed of onto the 
ground and into pits, trenches, lagoons and leachfields. 

Response: Common laboratory contaminants such as methylene chloride, methyl ethyl ketone, and acetone 
have been problematic for SNLINM and DOE, particularly in the earlier laboratory data, and at times, 
made evaluating the presence of these contaminants in environmental samples difficult. SNLINM is taking 
extensive steps to reduce these incidents oflaboratory contamination, both in the on-site and off-site 
laboratories. In addition to closely evaluating the laboratories' QAJQC programs, SNLINM also has taken 
the following steps: 

On-site Laboratorv: 
At the on-site ER Chemistry Laboratory, neither acetone nor methyl ethyl ketone is used in the laboratory. 
Methylene chloride is used, but only in a separate room from the analytical equipment, and only under a 
fume hood. To prevent cross-contamination between rooms, employees using methylene chloride are not 
allowed to enter the laboratory where the analytical equipment for volatile organic compounds (VOCs) is 
located. In addition, preventative maintenance is perfonned daily when analyzing VOCs to prevent 
carryover contamination within the equipment. These measures have been very successful in reducing the 
amount of laboratory contamination detected in the sample results. 

O[fsile Laboratories: 
The SNLINM Sample Management Office conducts laboratory oversight of approved off-site laboratories 
through their Characterization Management Program. This program was developed under DOE 
Albuquerque Operations as their centralized laboratory-auditing and management oversight program. 
Components of this program include submitting known QAJQC samples to evaluate laboratory 
perfol1nance and conducting QAJQC audits of off-site laboratories on at least an annual basis. 
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In addition, SNLINM requires the analysis of trip blanks for VOCs, and requires contract laboratories to 
run equipment blanks to identify carryover contamination. These standard QA practices are recommended 
by the EPA in SW-846 (EPA 1986) and allow SNLINM and DOE to identify potential laboratory 
contaminants such as methylene chloride and acetone. 

6. Page 3-2, paragraph 1 
QAlQC procedures . .• also included • .. reviewing sample holding times, equipment rinsate, 
method and trip blank results, a/ld comparing duplicate samples • ••• Chromium VI was 
especially problematic due to tlte I-day holding time which could not be met by the off-site 
laboratory. 

Because holding times were exceeded, NMED considers that Sandia's chromium-V! values 
represent minimum levels only. Sandia should res ample for chromium-VI, at locations where 
it has been determined to be a potentinl COCo 

Response: SNLINM erroneously assumed a I-day holding time for chromium-VI in soils; the actual 
holding time for chromium-VI in soils is 28 days to ex 'traction and 4 days after extraction (EPA 1986, 
Table 3-1). The chromium-VI data collected during the LWDS RFI for soils are valid and, therefore, a 
resampjing program for chromium-V! does not appear to be necessary. 

3.2 
7. 

Statistical Analysis of Background 
Page 3-2, paragraph 3 
As required in the LWDS RFI work plan, a site-specific background study was also conducted 
at the LWDS . •.• However, the SWHC Project-determined background populations were used 
for data evaluation in this report, rather than the LWDS background data • ..• 

Sandia should not rely solely upon regional data to make site-specific decisions. In order to 
make an informed evaluation of site-specific conditions, SNL/NM should include the data 
obtained from the L WDS background investigation. 

Response: The site-specific background data obtained from the L WDS background investigation were 
included in Appendix C of the LWDS RFI report. These data are also presented as Table A-IO in 
Attachment A of this supplementary information package. 

The site-specific background data were not used to identify contamination because the background soil 
samples did not replicate the lithologic range exhibited by environmental samples from the L WDS. The 
17 surface-soil (including 1 duplicate) background samples were collected from a localized 50 by 50 foot 
area located 1,000 feet northeast (upwind) of the LWDS surface impoundments. The lithology of the 
background study site was very uniform and did not adequately represent the variable conditions observed 
in the surface and subsurface at the LWDS. This was confirmed using statistical tests between common 
elements (non-COCs) from on-site environmental samples and the LWDS background samples, which 
indicated that these data sets failed comparison tests. 
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Section 4.0 SITE-SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS 

4.[ ER Site 52 Holding Tanks 

ER Site 52 consists of three buried tanks (two concrete and one steel) and associated piping. These 
tanks were designed to receive liquid wastes from the Sandia Engineering Reactol' Facility (SERF) 
main reactor, experimental facilities, and support facilities located in Buildings 6580, 6581,6582, and 
6583 in T A-V between 1962 and 1971. The tanks served as holding tanks to allow short-lived 
radiolluclides to decay before discharge to the drainfield and/or surface impoundments. Potential 
contaminants of concern from this waste stream include radioactive wastes in the coolant water, and 
organic solvents and radiochemicals from the support facilities. The primary sources of radioactivity 
in the liquid wastes were the short-lived activation products of the coolant water and water 
impurities. 

4.1.2 Field Investigation 
8. Internal Contamination, page 4-4, paragraph 5 

The discharge point for the water should be specified. 

Response: Page 4-1, paragraph 2 identifies the discharge points to be "the drainfield and/or surface 
impoundments (ER Sites 4 and 5)." A diagram of the piping associated with the surface impoundment 
discharge points is presented on page 4-3 (Figure 4-2). The discharge point for the drainfield is located at 
the east end (page 4-13, paragraph 1 in the RFI report). 

As discussed on page 4-3, paragraph 3, the holding tanks are now connected to SNLINM's new Liquid 
Eftluent Control System (LECS). The LECS receives and holds all TA-V process water for sampling prior 
to discharge to the City of Albuquerque POTW. 

9. Page 4-5, paragraph 1 
The depth of the pipe and how many pipe joints are associated with the tanks or the total 
piping system should be specified. Also, how the soil samples were co!lected as well as the 
sample depths should be specified. 

Response: The holding tank drainline is approximately 3 feet deep. The tanks and their associated piping 
were built in the 19605; the engineering diagrams were focused on the tanks and do not show individual 
pipe joints. It is not possible to determine the exact number of pipe joints associated with the tanks or the 
total piping system. The soil samples were taken in accordance with ER Field Operations Procedure (FOP) 
94-52, Spade and Scoop Method for Collection of Soil Samples. Samples were collected immediately 
beneath the disassembled pipe (approximately 3 feet deep). 

10. Subsurface Soil, page 4-7, paragraph 1 
The boring log descriptions and photo ionization detector (PID) readings associated with the 
borings should be included in the report. 

Response: All available boring log descriptions are included with this transmittal as Attachment C. 

Organic vapor screening was conducted during the LWDS field investigations primarily for health and 
safety purposes rather than as part of site characterization. As such. SNLINM did not collect the 
instmmcnt readings for separate reporting, and the records of such screening are dispersed among 
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numerolls daily logs. Often, PIO readings from breathing-zone monitoring were not recorded in these logs 
unless they were above action levels specified in the Health and Safety Plan. 

This practice seems to be in general agreement with past EPA and NMED gnidance to SNLINM and DOE: 

• On their Notice of Deficiency for Solid Waste Management Unit (SWMU) 79, Building 904 Septic 
System, the EPA questioned "the value of the organic vapor survey conducted in 1991 held at waist 
height" (page 7, first paragraph). 

• Lloyd Aker of the NMED DOE OB discussed this issue in a November 2, 1995, letter to Benito 
Garcia. "Health and Safety (H&S) Survey Data - use of organic vapor screening results for H&S 
purposes as part of the process for determining the suitability of the site for a NFA proposal must be 
discontinued. Data from PID monitoring (usually at waist height) done for worker health and safety 
reasons are not acceptable for site characterization purposes. This information has no use in the 
investigative process (other than as health and safety screening information) and should not be included 
in any NF A proposal." (page 4, item number 4). 

All H&S records are maintained in the SNLINM Environmental Operations Record Center and can be 
provided or made available for review, if necessary. 

11. Page 4-7, paragraph 1 
A map that locates the HERMES site in relation to the L WDS site should be included. 

Response: Figure 4-4 (page 4-12) of the RFI report shows the locations of the High Energy Megavolt 
Electron Source (HERMES) Site (ER Site 36) in relation to the LWDS Holding Tanks and Drainfield, ER 
Sites 52 and 5. 

4.1.3 Nature and Extent of Contamination 
12. Subsurface Soil, page 4-7 

The depth of the soil sample should be included, as well as the boring log description and PID 
readings associated with the soil sample. 

Response: The excavation soil sample was collected innnediately beneath the pipe, approximately 3 feet 
deep. No boring log was completed for this shallow excavation, as the piping was presumably surrounded 
with disturbed soil andlor fill material. Please refer to the response to Specific Comment No. 10 regarding 
the use of H&S screening for site characterization. 

13. Page 4·8, Table 4-1, Holding Tank Internal Sampling Results 
A table which includes the hazardous constituent results for each borehole taken under the 
tanks should be included. Also, the intervals the soil samples were collected from, such as 25-
26 feet, etc., should be indicated. 

Response: l1le hazardous constituent results for each borehole beneath the holding tanks are presented in 
Tables A-4 though A-6 in Attachment A, including all non-detect values. These tables present the results 
of all ER Site 5 soil analyses for metals, organics, and radionuclides. These tables also include the depths 
at which the samples were collected. Depth intervals are not provided on these tables, as the samples 
collected are basically discrete samples collected at a specific depth, rather than composited across a 
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continuous core section. The actual depth interval over which the samples were collected is a function of 
the core barrel length and the volume of soil required for laboratory analyses. 

14. Page 4-8 
All analytical results Uor soil samples] were determined to indicate a lack of contamination (as 
discllssed ill Section 3.0), with the ex;ceptioll of the 15-/t samplefrom Borehole 15. 

In order to properly evaluate the results of the borehole drilling and sampling, Sandia should 
supply cross-sections showing the angled boreholes. sampling locations, lab results, and 
holding tanks. This information is necessary for adequate characterization of the site. 

Also, see General Comment No.2. 

Response: A cross section, as described above, will be included in the proposal for a complete cross 
section package to be provided later. This package ""ill be developed in response to this request for 
supplemental information and will include all cross sections needed by the NMED to evaluate the L WDS 
data. Also, see response to General Comment No.2. 

15. Page 4-10, Table 4-3, Holdillg Tank Soil Contaminant Summary 
The maximum concentration values for all metals and the proposed background values for all 
metals should be included. 

Response: Table 2 presents the ma'Xirnum concentration values for all metals considered as COCs at ER 
Sites 4, 5, and 52, and the NMED-approved background values for these metals. The tables included with 
this response as Appendix A compare all metal and radionuclide analyses for each LWDS site to the 
NMED-approved background values. 

4.2 ER Site 5 L WDS Drainfield 
The LSDS Drainfield is buried approximately 30 feet deep and has a holding capacity of 
approximately 12,000 gal. It was designed to receive liquid wastes discharged from the LSDS 
holding tanks, and was operational from 1963 until 1967, when it collapsed. No evidence of an 
overflow or spill, which would have occurred in the Building 6580 basement, has been found. The 
only verified source of contamination in the LWDS drainfield is the discharge from the L WDS 
holding tanks. Several other sources, however, in the area may have contributed to soil 
contamination at the drainfield: ER Site 181, which was the site of a leaking underground storage 
tank (fuel oil) Site 36, Oil Spill - HERMES, the site of an extensive release of dielectric oil (not a 
hazardous waste) and possibly other hazardous constituents to the subsurface, and ER Site 275, 
TA-V Seepage Pits, where most ofthe process and septic water from TA-V are processed. 

4.2.2 Field Investigation 
16. Boreholes, page 4-13 

The boring log descriptions and PID readings associated with the borings should be included. 

A table that presents the haz .. \rdous constituent results for each borehole taken under the 
drain field should be included. Also, the interval at which each soil sample was collected 
should be indicated. 

Response: All available boring log descriptions are included with this transmittal as Attachment C. Please 
refer to the response to Conunent No. 10 regarding the use ofH&S screening for site characterization. 
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Tables of all environmental sampling results for ER Site 5, including both hazardous and radioactive 
constituents, are presented in Attachment A as Tables A-4 and A-6. See the response to Specific Comment 
No. 13 regarding depth intervals of the samples. 

17. Monitor Well Installation, page 4-15 
The direction thnt ground water is moving should be indicated in the revised report. Also, 
the boring log description for this well should be included. 

Response: Section 2.5 of the RFI report, "Hydrogeology," discusses the direction of groundwater 
movement. In general, groundwater flows west I northwest beneath TA-III (Reeder et al. 1967; 
Kues 1987). 

Figure 2-2 in the LWDS RFI report presents the boring log for LWDS-MWI, including abbreviated 
lithologic and geophysical logs and a stratigraphic column for LWDS-MWI. Detailed lithologic 
descriptions for LWDS-MWI and LWDS-MW2 (developed by the USGS) were submitted to the NMED 
in September 1994 (Cox 1994). These lithologic descriptions are also included in Attachment C of this 
submittal. 

18. Ground-Water Sampling, page 4-16, paragraph 2 
All past sampling results should be included in the revised report. 

Response: Groundwater data from the TA-V monitoring wells are submitted on an annual basis to the 
NMED, EPA, and DOE in the annual groundwater monitoring reports, prepared by SNLINM's 
Groundwater Protection Program. The TA-V groundwater sampling results (from the 1993, 1994,1995, 
and 1996 Annual Groundwater Monitoring Reports (SNLINM 1994, 1995b, 1996, and 1997]) are 
reproduced in Attachment D for ease of review. 

4.2.3 Nature and Extent of Contamination, page 4-16 
19. Page 4-16 

The volatile and sernivolatile analytical results should be included in the revised report. Trip 
blank results should also be included. 

Response: The volatile and semivolatile analytical results for all LWDS sites are included in Tables A-2, 
A-5, and A-8 in Attachment A. All trip blank and equipment blank results for ER Sites 4, 5, and 52 are 
presented in Table A-13 of Attachment A. 

20. Page 4-16, paragraph 3 
The contamination is limited to the drainjield and the surrollnding soil, and no cOlltamination 
has beell detected below 45ft. Organic contaminants, principally TCE, are present ill levels 
abovefederal maximum concentration limits (MCLs) in the drainjield monitor well. The 
LWDS has been ruled out as the sOllrce of this contaminatioll due to the absence ofTCE at the 
site. 

NMED considers that the site has not been sufficiently characterized. Review of Figure 4-5, 
Table 4-4, lind Figures 4-7, 4-8, 4-9, 4-10, and 4-11 indicates that the bulk of the contaminants 
are centrally located along the axis of the drainfield and extends horizontally for an unknown 
distance away from the drainfield. Wastewater entered the drainfield in volumes large 
enough to wash out the drain field and cause its collapse. This large volume of wastewater 
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may have flushed contaminants, at higher concentrations than the concentrations observed in 
borehole samples and in the PETREX Soil Vapor Survey, away from the drainfield location, 
as suggested by analytical results from Borehole-12 and Borehole-14. Therefore, ER Site 5 
LWDS Drainfield cannot be ruled out as a potential source ofTCE contamination in ground 
water. 

Two additional boreholes, one north and one south of the center of the leachfield, should be 
d"illed and sampled by SNL/NM to determine primarily, but not exclusively, the horizontal 
extent of the contaminated soils. The vertical extent of this contamination should also be 
determined. SNL/NM should attempt to locate each borehole within the leachfield emuent 
wetting front. Each borehole should be of sufficient depth to extend beneath the contaminant 
plume. 

Response: A conceptual model for contaminant transport at ER Site 5 that includes contaminant flushing 
from the discharge area and the subsequent accumulation or residence of high levels of constituents that are 
geographically removed from ER Site 5 was not considered in the RFI report, 

Based on the discharge history and past operations at T A -V, it is highly likely that solvents and other 
contaminants were repeatedly disposed of into the liquid effluent systems associated with the LWDS, 
SNLlNM and DOE expect that these disposal practices did not change significantly until after the 1967 
collapse and decommissioning of the drainfie1d. Under this scenario, there is no major source of clean 
water available to completely flush previously-disposed-of contaminants to remote locations. 

In considering that the horizontal extent of contamination might increase with distance away from the 
drainfield boundaries, again a large source of clean water must be presumed to be available. SNLINM and 
DO E believe that the site history does not support this presumption. In addition, the presence of a wetting 
front that extends laterally from the boundaries of the actual drainfield is presumed as a potential lateral 
transport mechanism for contaminants. In previous discussions with SNLINM and DOE regarding 
possible septic tank wetting fronts, this lateral spreading of fluids was considered by NMED to be an 
unimportant transport mechanism for contaminants. 

Although the past disposal of TCE is likely to have occurred during the operation of the L WDS drainfield, 
ER Site 5 (the drainfield) can be ruled out as a continuing source ofTCE to the environment. 

For these reasons, SNLINM and DOE believe that the most contaminated areas at ER Site 5 have already 
been sampled, and the contaminant concentration data indicate that these levels of contaminants do not pose 
a threat to human health or the environment. Hence, SNLINM and DOE recommend an NF A for ER 
Site 5 in the LWDS RFI report (SNLINM 1995a). 

21. Ground Water, page 4-20 
Before the impact or potential impact to the environment and ground water can be evaluated, 
NMED needs to review laboratory analytical.'esults for ground water samples at LWDS
MWl, as well as results from samples of other media (e.g., soils). Groundwater data should 
be supplied with this report in tabled format. This table should include method detection 
limits, the background 95th UTL for naturally occurring COCs, and applicable Federal 
Maximum Concentration Limits (MCLs) andlor New Mexico Water Quality Control 
Commission standards, whichever are more stringent. 
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Response: The TA-V groundwater sampling results from SNLINM's 1993, 1994, 1995, and 1996 Annual 
Groundwater Monitoring Reports are presented in tabular format in Attaclunent D. These tables (except 
for the 1993 data) include the detection limits, MCLs, and the New Mexico groundwater standards. 

22. Pages 4-21 - 4-22 
TeE has been detected in all samples since September 1993 at concentrations/rom 12 to 16 
ppb, and other organic contaminants are sometimes detected. 

The other organic contaminants detected should be included. 

Response: The only other organic contaminant definitively identified in TA-V groundwater is I,I-DCE, a 
degradation product ofTCE. However, low levels of other VOCs have occasionally been reported for 
T A-V groundwater samples, but these results are believed to represent laboratory contamination. In 
addition, nitrates at or exceeding the MCL have been detected in TA-V groundwater. The TAN 
groundwater sampling results from the 1993, 1994, 1995, and 1996 Annual Groundwater Monitoring 
Reports are presented in Attaclunent D. Background values for VOCs are assumed to be zero, as VOCs 
are not naturally occurring. 

4.3 ER Site 4 LWDS Surface Impoundments 
ER Site 4 consists of two unlined surface impoundments constructed in 1967 and 1970 after the 
collapse of the L WDS Drainfield. They were used for the disposal of primary coolant water from the 
SERF, and the potentially contaminated waste water from experiments and operations in the SERF 
buildings. On at least one occasion, waste oil and resin beads were disposed of in the surface 
impoundments. Approximately 12 million gal of waste water containing approximately 14 Ci of 
measured radioactivity were discharged between 1967 and 1971. The short half-life activation 
products have decayed and potential residual contamination consists of fission products, other 
radionucIides, and laboratory solvents. PCBs were identified in the southwest corner of 
Impoundment 2. 

ER Site 4 LWDS Surface Impoundments 

23. Previous Investigations, page 4-25 
All previous soil sampling analyses should be included in the revised report. 

Response: The one PCB detection of24.6 parts per million (ppm) described in this section represents the 
only previous soil sampling analysis for hazardous constituents. As stated in the RFI report, water, soil, 
and sludge sampling events were sporadic and poorly-documented. Data related to this previous sanlpling 
were not located. Therefore, a more e:-.'tensive investigation was performed for ER Site 4 than might 
otherwise have been necessary. 

24. Field Investigation, page 4-26 
Did Sandia determine whether the piping from the tanks to the surface impoundments was 
leaking? 

Response: The drainline piping between the holding tanks (ER Site 52) and the drainfield (ER Site 4) was 
incorporated into the ER Site 52 investigation. One section of the piping was chosen for close examination 
as a "worst-case" scenario. The piping was determined to be structurally sound and leak free, and it 
contained no detectable contamination. 
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25. Monitor Well Instailation, page 4-32 
Sandia should include the direction that ground water is moving in the revised report as well 
as the boring log description for this well. 

Response: See SNLINM's Response to Specific Comment No. 17 conceming dIe groundwater flow 
direction in the vicinity ofLWDS-MW2. 

Figure 2-2 in the LWDS RFI report presents the abbreviated lithologic and geophysical logs and 
stratigraphic column for LWDS-MW2. Detailed lithologic descriptions for L WDS-MW2 (developed by 
the USGS) were originally submitted to the NMED in September 1994 (Cox 1994) and are also included in 
Attachment C of this submittal. 

26. Ground-Water Sampling, page 4-32 
See Comment No. 10. 

Response: SNLINM believes this comment should have referred to Specific Comment No. 18 rather than 
Specific Comment No. 10. Therefore, see response to Specific Comment No. 18. 

27. Page 4-32 
Sandia should include aU past sampling results in the revised RFI Report. 

Response: All past sampling results for the LWDS surface impoundments are included in Tables A-I, 
A-2, and A-3 in Attachment A. 

28. Metals, page 4-33, paragraph 2 
Three chromium-VI results were slightly above background. .. . In many cases, the maximum 
measured concentration was less than background UTL However, a spatial analysis showing 
a consistent grouping would indicate anthropogenic contribution. The opposite case was also 
true. A maximum concentration exceeding the background UTL did not necessarily indicate 
contamination. 

NMED is not aware that chromium-VI occurs naturally at Kirtland Air Force Base (KAFB). 
Sandia should submit documentation describing localities and conditions where chromium-VI 
might occur naturally in the KAFB area. 

Response: SNLINM has reviewed the text on page 4-33, paragraph 2, and it does not state that 
"chromium-VI results were ... above background." Rather, the text states, "Three chromium-VI results 
were slightly above the detection limit." The te-"Xt appears to have been misquoted in the comment. 

29. Page 4-33 
Sandia has already acknowledged that samples for chromium-VI analysis were held past the 
I-day holding time. Sandia should resample and analyze for chromium-VI. 

Response: SNLINM erroneously reported that the chromium-VI samples were held past their holding 
times. All chromium-VI data tor soils in the LWDS RFI report are valid. See response to Specific 
Comment No.6. 
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30. Page 4-33 
Sandia should include the analytical results for each borehole in the revised report. 

Response: All analytical results for each borehole drilled at the LWDS surface impoundments are 
presented in Tables A-I, A-2, and A-3 in Attachment A. 

31. Polychlorinated Biphenyls, page 4-41 
Sandia must contact Ms. Lou Roberts, US EPA Region 6 TSCA contact, regarding the 
polychlorinated biphenyl) PCB contamination. She can be reached at (214) 665-7579. 

Response: Ms. Lou Roberts was contacted regarding the PCB contamination on February 20, 1996. The 
highest concentration measured was only 71 ppb, not 71 ppm as reported to Ms. Roberts by Mr. Mayer. 
Ms. Roberts indicated that 71 ppb in soil is below concern to her office. 

32. Appendix B,PRECISINPUT PARAMETERS, page B-1 
Sandia should include the detection limits for the semivolatile and volatile analytical methods. 

Response: In general, volatile analyses were conducted by EPA Method 8240, with detection limits of 5 to 
10 ppb, while semivolatile analyses were conducted by EPA Method 8270, with a detection limit of 
330 ppb. Specific detection limits for individual samples are presented in the data tables in Attachment A. 
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ATTACHMENT A 

Soil Analytical Data from the LWDS 

(in Electronic Format) 



Attachment A 

This attachment contains all of the soil analytical data conected during the Liquid Waste Disposal System 
(LWDS) ReRA Facility Investigation and the analysis of trip blanks and equipment blanks. The data are 
presented on diskette as Microsoft Excel® worksheets. Due to the extensive quantity of the data collected, 
the tables are rather lengthy and are not printed in fun in this attachment. Rather, only the first page of 
each table is printed to allow a quick overview of the contents of each table. 

This attachment contains the following tables, which are organized by L WDS Environmental Restoration 
site number and by the category of the analyte (i.e., metals, organics, and radionuclides): 

Table A-I 
Table A-2 
Table A-3 
Table A-4 
Table A-5 
TableA-6 
TableA-7 
TableA-8 
TableA-9 
TableA-IO 
TableA-ll 
Table A-12 
TableA-13 

L WDSAttA.doc 

Metals Analyses of Soil Samples from ER Site 4 
Organics Analyses of Soil Samples from ER Site 4 
RadionucIide Analyses of Soil Samples from ER Site 4 
Metals Analyses of Soil Samples from ER Site 5 
Organics Analyses of Soil Samples from ER Site 5 
RadionucIide Analyses of Soil Samples from ER Site 5 
Metals Analyses of Soil Samples from ER Site 52 
Organics Analyses of Soil Samples from ER Site 52 
Radionuclide Analyses of Soil Samples from ER Site 52 
Metals Analyses of Soil Samples from the LWDS Background Study 
Organics Analyses of Soil Samples from the LWDS Background Study 
Radionuclide Analyses of Soil Samples from the LWDS Background Study 
Trip Blank and Equipment Blank Results for ER Sites 4, 5, and 52 
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Table A-7: Metals analyses of soil samples from ER Site 52. 

! Sample 
Sample Number Sample Location I' Depth ; Sample Date 

(Ft) : 
Analyte 

Analytical 
Method ! 

LWDS All Soil Metals Data.xls Page 1 of15 

Amount 
Detected : Qualifier 
(mglkg) 

Method 
Sample 
Type 
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Table A-7: Metals analyses of soil samples from ER Site 52. 

Analyte Sample Number Sample Loco.non, 

L WDS All Soil Metals Data.xls 

Analytical 
Method 

Page 201 15 

Amount 
Detected 
(mglkg) 

Method 
Qualifier I Detection ; 

Limit 
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• 
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Table A-7: Metals analyses of soil samples from ER Site 52. 

! 
, 

! : Samplei 
Analytical: 

Amount Method 
NMED 

Analyte Sample Number Sample Location i Depth , Sample Date Detected I Qualifier; Detection i Approved ,Sample 

! 

i ' Method 
(mglkg) , : Limit ,Background Type 

(Ft) , 
(mglkg) 

, 

Calcium "''''' mao .• "" 'LI' . 21.5 6010 , 34000 . 20 ; NA , F 
Calcium i il.W[ , 21.5 6010 

• 
44100 20 : NA , F 

Calcium : ! LI' i 23.6 6010 i 51700 20 : NA , F 
Calcium "''''' maO"7R LW[ I 24.9 6010 36800 .. 20 ! NA ; D 
Calcium ! i LI' I 24.9 6010 20800 I 20i NA i F 
Calcium i ",,,,,ma.QRR'; i L 15 , 25 6010 35600 , . 20 NA : F , 

Calcium I L 16 I 25 6010 25400 , 20 NA ; F 
Calcium "''''' m<l?R7'; L ! 26.6 6010 S7200 I 20 NA D_ 
Calcium LV. 26.S SOlO 51600 i 20 NA F 
Calcium "''''' OO<l?""" L 26.S 6010 34600 20 NA F 
Calcium 

:"''''~-
30 SOlO 32600 . 20 i NA F 

Calcium L 30.1 SOlO 34100 20 NA F 
Calcium , 30.9 . .. SQ1Q 70500 20 I NA ! D 
Calcium i 30.9 I 6010 70100 

, 
20 I NA F , 

Calcium , 32.4 60JQ 50800 I 20 NA F 
Calcium 35 6010 75700 i 20 NA F 
Calcium 35 6010 .451.00 I 20 i NA F 
Calcium 36.1 6010 38300 20 NA F 
Calcium 36.1 

~ 
6010 5420_CL , 20 NA F 

Calcium 17 L 36.8 I 6010 54000 , 20 NA F 
Calcium 70 38.7 6010 51000 20 NA F 
Calcium L 39.1 SOlO 116000 40 NA F 

'Calcium _L,WI ~15 40 6010 48700 20 NA F 
Calcium 40 6010 64100 20 NA F 
Calcium "''''' maORI? LW[ 43 6010 55600 20 NA F 
Calcium 79 43 6010 47200 20 NA F 
Calcium "''''' nna~Rn7 L 45 6010 75500 20 NA E 
Calcium . SNL0093702 50 6010 58300 20 NA D 
Calcium "''''' nna~ROR L 50 6010 41900 20 NA F 

• Calcium 11 LV. 16 50 6010· 81300 20 NA F 

"''''' moOROI L 4.3 01 6010 6.6 1 15.9 F 
L 4.3 .6o.1Q. 6.8 1 15.9 F 

r.hmml"m L 8.6 6010 6.6 1 15.9 F 
I 

~ 8.6 6010 4.4 1 15.9 F 
r.hmrr I 15 10 SOlO 3.8 1 15.9 F 

I 12.9 6010 8.9 1 15.9 F 
I 13.4 6010 7.9 1 15.9 I F 

14.2. SOlO 5.3 1 15.9 F 
15 6010 13.1 1 15.9 F 

17.2 6010 4.7 1 15.9 F 
( . L 17.2 6010 5.9 1 15.9 F 

~ 
I 1.8.4 6010 7.7 1 15.9 F 
L 21.5 6010 7.8 1 15.9 F 

C LV" 21.S 6010 9.6 1 15.9 F 
L 23.6 6010 4.8 1 15.9 F 
LI' 24.9 60.10 7.8 1 15.9 D 
L 24.9 6010 8.8 1 15.9 F 

25 6010 4.6 1 15.9 F 
LI' 25 6010 10.8 1 15.9 F 

, 26.6 6010 14.8 1 15.9 D 
L 26.6 6010 27 1 15.9 F 
L 26.S 6010 9.2 1 15.9 F 
L 16 30 SOlO 6.5 1 15.9 F 
L 30.1 SOlO 8.9 I 1 15.9 F 

i i I 30.9 SOlO 18.9 1 15.9 D 
I I "''''' OO<l?44~ L 30.9 SOlO 28.2 ; 1 15.9 I F 
I I 32.4 6010 9.9 1 15.9 I F 
I "''''' nna~RRa 

, 35 6010 I 9.4 ; 1 15.9 ! F i 
( i 35 6010 13.3 

, 
1 I 15.9 I F , 

i "''''' 0000"04 ! L 36.1 6010 I 8.2 i 1 15.9 F 
C ,L 36.1 

~ 
6010 i 12.9 i 1 , 15.9 ! F 

! "''''' 0000407 : L 36.8 6010 I 19.3 ! 1 15.9 F 
: LV 38.7 60.10 i 17.8 1 15.9 

, 
F 

.~ 
, 

"''''' i LV 39.1 I 6010 ! 4.1 i 2 15.9 ! F 
I LI' ,40. ! 6010 i 7.S I 1 I 15.9 F 

.<::' i LI' , 40 I 6010 i 8.7 I 1 i 15.9 F 
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Table A·7: Metals analyses of soil samples from ER Site 52. 

Sample, Amount Method 
NMED 

Analyte ~ Sample Number: Sample Location Depth Sample Date 
i Analytical; 

Detected : Qualifier Detection I Approved i Sample 
I Method ' L"t Background, Type 

(Ft) : (mglkg) Iml ' (mglkg) , 
, , : 

Chromium SNL0092612 LWDS·52·BH06 : 43 05·SEp·92 : 6010 : 4,3 1 15,9 F 
Chromium : SNL0092479 LWDS·52·BH08 : 43 06·SEp·92 : 6010 

• 

14,1 : ·1 15,9 F 
Chromium SNL0093607 LWDS·52·BHI6 : 45 I 24·MAR·94 ! 6010 17,S ; 1 : 15,9 I F 
Chromium SNL0093702 LWDS·52·BHI5 i 50 23·MAR·94 6010 4.2 : 1 15,9 

, 
D 

Chromium i SNL0093698 " LWDS·52·BHI5 i 50 23·MAR·94 ! 6010 6.4 1 15,9 F 
Chromium SNL0093611 ' LWDS·52·BHI6 : 50 I 24·MAR·94 I 6010 15,3 i 1 

, 
15,9 F 

I 
I 

Cobalt I SNL0092621 I LWDS·52·BH07 , 4,3 06·SEP·92 6010 I 2,8 . i i 1 i 5,2 F 
Cobalt ; SNL00923S1 : LWDS·52·BH08 i 4,3 : 05·SEP·92 I 6010 1,7 I 1 I 5.2 F 
Cobalt I SNL0092630 L WDS·52·BH07 : 8.6 , 06·SEP·92 I 6010 : 2,2 I 1 , 5,2 i F 
Cobalt I SNLOO92390 i L WDS·52·BH08 ; 8,6 I 05·SEP·92 I 6010 i 2,6 , I 1 I 5,2 I F 
Cobalt I SNL0093657 LWDS·52·BHI5 I 10 i 23·MAR·94 I 6010 3,8 i ! 1 : 5,2 I F 
Cobalt ! SNL0092399 : L WDS·52·BHOS ! 12,9 I 05·SEP·92 I 6010 i 2,9 : ! 1 5.2 I F 
Cobalt I SNL0092639 I LWDS·52·BH07 I 13.4 I 06·SEP·92 6010 2,2 I 1 I 5.2 i F 
Cobalt ! SNL0092540 LWDS·52·BH06 ~J 05·SEP·92 6010 ! 3 I 1 I 5.2 F 
Cobalt 

, 
SNL0093661 LWDS·52·BHI5 i 15 I 23·MAR·94 6010 S,8 , 1 5.2 I F , 

Cobalt I SNLOO92549 I LWDS·52·BH06 I 17.2 ! 05·SEP·92 I 6010 I 2,1 , 1 I 5,2 i F 
Cobalt I SNL0092408 i LWDS·52··BH08 I 17,2 QS·SEp·92 6010 i 2,8 I i 1 5,2 I F 
Cobalt SNL0092648 I LWDS·52·BH07 ' 18.4 i 06·SEp·92 I 6010 , 3 I 1 I 5,2 

, 
F 

Cobalt SNL0092558 LWDS·52·BH06 21.5 05·SEp·92 6010 4,2 ! 1 I 5,2 F 
Cobalt SNL0092425 I LWDS·52·BH08 21.5 I 06·SEp·92 6010 I 4 i 1 5,2 I F 
Cobalt I SNL0092657 LWDS·52·BH07 23,6 06·SEp·92 6010 : 2.1 1 5,2 I F 
Cobalt SNL0092576 L WDS·52·BH06 ' 24,9 05·SEp·92 6010 3.3 1 5,2 i D 
Cobalt SNL0092567 LWDS·52·BH06 24.9 05·SEp·92 60tO 3.9 1 5,2 F 
Cobalt SNL0093665 LWDS·52·BHI5 25 23·MAR·94 6010 3.4 1 5,2 I F 
Cobalt SNL0093591 LWDS·52·BHI6 25 24·MAR·94 6010 I 3,7 1 5,2 F 
Cobalt SNLOO92675 L WDS·52·BH07 26,6 06·SEp·92 6010 3,7 1 5,2 D 
Cobalt SNLOO92666 L WDS·52·BH07 26.6 06·SEp·92 6010 2.9 1 5,2 F 
Cobalt SNL0092434 L WDS·52·BH08 26,6 06·SEp·92 6010 4,5 1· 5.2 F 
Cobalt SNL0093595 LWDS·52·BHI6 30 24·MAR·94 6010 3,3 1 5.2 F 
Cobalt SNL0092585 LWDS·52·BH06 30.1 05·SEP·92 6010 3,2 1 5.2 F 
Cobalt SNL0092452 LWDS·52·BHOS 30.9 06·SEP·92 6010 3.9 1 5,2 D 
Cobalt SNLOO92443 LWDS·52·BH08 30.9 06·SEp·92 6010 3,5 1 5,2 F 
Cobalt SNL0092488 LWDS·52·BH07 32.4 07·SEp·92 6010 3,1 I 1 5,2 F I • Cobalt SNL0093669 . LWDS·52·BHI5 , 35 23·MAR·94 6010 3.2 1 5,2 F 
Cobalt SNL0093599 LWD&-52·BHI6 35 24·MAR·94 6010 5,7 1 5,2 F 
Cobalt SNL0092594 LWDS·52·BH06 36,t 05·SEp·92 6010 3,3 1 5,2 F 
Cobalt SNL0092461 LWDS·52·BH08 36,1 06·SEp·92 6010 3.4 1 5,2 F 
Cobalt SNL0092497 LWDS·52·BH07 36,S 07·SEp·92 6010 2.6 I 1 5,2 F 
Cobalt SNL0092470 L WDS·52·BHOS 3S,7 06·SEp·92 6010 4.2 1 5,2 F 
Cobalt SNL0092603 LWDS·52·BH06 39,1 0S-SEp·92 6010 2 U 2 5,2 F 
Cobalt SNL0093694 LWDS·52·BH15 40 23·MAR·94 6010 4.9 1 . 5,2 I F 
Cobalt SNLOO93603 LWDS·52·BHI6 40 24·MAR·94 6010 5 1 5,2 F 
Cobalt SNL0092612 I LWDS·52·BH06 43 05·SEp·92 6010 2,1 1 5,2 F 
Cobalt SNLOO92479 I L WDS·52·BH08 43 06·SEp·92 6010 3.4 1 5,2 F 
Cobalt SNL0093607 LWDS·52·BHI6 45 24·MAR·94 6010 4.1 1 5,2 F 
Cobalt SNL0093702 L WDS·52·BH 15 50 [ 23·MAR·94 6010 3,3 1 5.2 D 
Cobalt SNL0093698 LWDS·52·BHI5 50 23·MAR·94 6010 5 i 1 5.2 F 
Cobalt SNL0093611 , LWDS·52·BH16 50 I 24-MAR·94 6010 3,2 I 1 5,2 i F 

~~ SNLOO92621 I LWDS·52·BH07 4,3 06·SEp·92 6010 6 2 IS.2 I F 
Copper SNLOO92381 I LWDS·52·BH08 4,3 

, 
05·SEp·92 6010 6,9 I 2 18,2 I F 

Copper L_ SNL0092630 I LWDS·52·BH07 S,6 06·SEp·92 6010 I 7 I i 2 IS,2 i F 
Copper I SNL0092390 LWD&-52·BH08 I S,6 : 05·SEP·92 6010 I 7.5 I ! 2 , lS.2 i F 
Copper SNL0093657 LWDS-52·BHI5 10 i 23·MAR·94 i 6010 I 4,6 i I 2 ! IS,2 I F 
Copper I SNL0092399 LWDS-52·BH08 i 12,9 I 05·SEP·92 6010 I 7,6 i I 2 : 18,2 F 
Copper i SNL0092639 LWDS-52·BH07 13.4 06·SEP·92 i 6010 i 5.4 1 2 i 18.2 I F 
Copper 

, 
SNL0092640 LWDS·52·BH06 i 14,2 05·SEP·92 I 6010 6 i 2 ! 18.2 I F , , : I 

Copper ! SNL0093661 LWDS·52·BHI5 i 15 23·MAR·94 : 6010 
, 

18.4 I 2 i 18.2 i F 
Copper I SNL0092549 LWDS·52·BH06 : 17,2 05·SEp·92 i 6010 I 4.S 

, 
2 

, 
18.2 : F I , 

Copper : SNL009240S LWDS·52·BHOS i 17,2 05·SEp·92 i 6010 ! 6,7 I 2 I 18,2 i F 
_~er i SNL0092548 LWDS·52·BH07 I IS.4 06·SEp·92 

, 
6010 ! 6,2 ! 2 I 18,2 I F , 

Copper i SNLOO92558 LWDS·52·BH06 i 21.5 05·SEp·92 I 6010 I 8,9 2 I 18.2 [ F I 

Copper i SNL0092425 L WDS·52·BH08 i 21.5 06·SEp·92 i 6010 11,6 I 2 18,2 F 
Copper I SNL0092657 LWDS·52·BH07 I 23,6 06·SEP-92 ! 6010 : 5,2 , 2 18,2 , F 
Copeer I SNL0092567 LWDS·52·BH06 I 24.9 05·SEp·92 I 6010 i 8,7 2 18.2 : F , 
Copeer I SNL0092576 LWDS·52·BH06 ! 24.9 05·SEp·92 , 6010 I 8,3 i 2 IS,2 : D , , 
Copper ! SNL0093665 LWDS·52·BHI5 I 25 23·MAR·94 i 6010 I 5,1 ! 2 18,2 ! F 
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Table A·7: Metals analyses of soil samples from ER Site 52. 

Sample i Amount Method: NMED ' 

Analyte Sample Number Sample Location, Depth r Sample Date 
i Analytical ! 

Detected Qualifier Detection i Approved ,Sample 

(Ft) 
, Method ' 

(mg/kg) LI It Background Type 
m (mg/kg) , 

; , , 

Copoer SNLOO93591 L WDS-52-BH 16 I 25 i 24-MAR'94 
, 

60'0 i 8.6 ! 2 , 18.2 
, 

F , , 
Co~~er SNLOO92675 L WDS-52-BH07 i 26.6 i 06-SEP-92 I 80'0 , 7.3 ! 2 

, 
18.2 i 0 , 

Copoer SNL0092666 , L WDS-52-BH07 i 26.6 ! 06-SEP-92 , 8010 , 8.' i 2 '8.2 , F 
Copper I SNL0092434 ' LWDS-52-BH08 , 06-SEP-92 I 8010 i 9.6 2 

, 
18.2 i F 26.6 I , I 

Copper i SNLoo93595 
, 

LWDS-52·BHI6 i 30 ! 24-MAR-94 ! 60'0 I 7.8 
, 

2 I 18_2 I F , I 
! Copoer-...J SNL0092585 I LWDS-52-BH06 i 30.1 i 05-SEP-92 i 6010 I 7.5 I 2 I 18.2 F 

Copper i SNLOO92452 LWDS-52-BH08 I 30.9 I 06-SEP-92 
, 

6010 : 11.5 I 2 I '8.2 ! 0 , I _. 
Copoer I SNLOO92443 , LWDS-52-BH08 ! 30.9 

I 
06-SEP-92 i 6010 I 10.5 I 2 I '8.2 ! F 

Copper I SNL0092488 i LWDS-52-BH07 I 32.4 07-SEP-92 6010 , 5.7 2 i 18.2 j F 
Coooer I SNLOO93669 I LWDS-52-BHI5 i 35 I 23-MAR-94 8010 ! 9.4 2 I 18.2 F 
Cop~er , SNLOO93599 LWDS-52-BHI6 . 35 I 24-MAR-94 6010 , 10.6 I 2 '8.2 i F 
Co~~er I SNLOO92594 

i 
LWDS-52-BH06 I 36.1 I 05-SEP-92 6010 I 6.3 i 2 18.2 I F 

Co~eer 
, 

SNLOO9246' 06-SEP-92 I 2 18.2 . F , LWDS-52-BH08 i 36_1 6010 , 8.9 
Coooer I SNL0092497 I LWDS-52-BH07 I 36_8 07-SEP-92 6010 , 8.9 i 2 18.2 I F 
Copper I SNL0092470 LWDS-52-BH08 i 38.7 06-SEP-92 6010 i 8.7 

, 
2 18.2 , F , 

Co~~er , SNL0092603 i LWDS-52-BH06 I 39.1 05-SEP-92 6010 I 4 U 4 18.2 i F 
Copper 

I 
SNLOO93694 I LWD8-52-BHI5 i 40 I 23-MAR·94 6010 I 8_9 2 18.2 ! F 

Copper SNLOO93603 LWDS·52-BHI6 40 24-MAR·94 6010 I 9_4 2 18.2 
, 

F I 

Copper SNLOO92612 LWDS-52-BH06 43 05-SEP-92 6010 5.7 I 2 18.2 F 
Copoer SNLOO92479 L WDS-52-BH08 43 06-SEP-92 6010 10.4 2 18.2 F 
Copper SNLOO93607 LWDS-52-BHI6 45 24-MAR·94 8010 8.8 2 18.2 F 
Copper SNL0093702 LWDS-52-BHI5 50 23-MAR-94 8010 6.9 2 18.2 0 
Copper SNLOO93698 LWDS-52-BHI5 50 23-MAR-94 8010 12.2 2 18.2 F 
Copoer SNL0093611 LWDS-52-BHI6 50 24·MAR-94 6010 8.1 2 18.2 F 

Iron SNLOO92621 LWDS-52-BH07 4.3 06-SEP-92 6010 7610 10 NA F 
Iron SNL0092381 LWDS-52-BH08 4.3 05-SEP-92 6010 5770 10 NA F 
Iron SNLOO92630 LWDS-52-BH07 8.6 06-SEP-92 6010 6750 10 NA F 
Iron SNLOO92390 LWDS-52-BH08 8.6 05-SEP-92 6010 6760 10 NA F 
Iron SNLOO93657 LWDS-52-BHI5 10 23-MAR-94 6010 6740 10 NA F 
Iron SNLOO92399 LWDS-52-BH08 12.9 05-SEP-92 6010 8300 10 NA F 
Iron SNL0092639 LWDS-52-BH07 13.4 06-SEP-92 6010 6380 10 NA F 
Iron SNLOO92540 LWDS-52-BH06 14_2 05-SEP-92 6010 7480 '0 NA F 
Iron SNLOO93661 LWDS-52-BHI5 15 23-MAR-94 6010 17200 10 NA F 
Iron SNLOO92549 LWDS-52-BH06 17.2 05-SEP-92 6010 7220 10 NA ·F 
Iron SNL0092408 LWDS-52-BH08 17.2 05-SEP-92 6010 7960 10 NA F 
Iron SNLOO92548 LWDS-52-BH07 '8.4 06-SEP-92 6010 7810 10 NA F 
Iron SNLOO92558 L WDS-52-BH06 21.5 05-SEP-92 6010 10500 10 NA F 
Iron SNL0092425 L WDS-52-BH08 21.5 06-SEP-92 6010 8920 10 NA F 
Iron SNLOO92657 LWDS-52-BH07 23.6 06-SEP'92 8010 5930 10 NA F 
Iron SNLOO92567 LWDS-52-BH06 24.9 05-SEP-92 8010 10300 10 NA F 
Iron SNL0092576 LWDS-52-BH06 24.9 05-SEP'92 6010 8740 10 NA 0 
Iron SNLOO93665 LWDS-52-BHI5 25 23-MAR-94 6010 7380 10 NA F 
Iron SNL0093591 LWDS-52-BHI6 25 24-MAR-94 6010 10600 10 NA F 
Iron SNLOO92675 LWDS-52-BH07 26.6 06-SEP.·92 6010 9310 10 NA 0 
Iron SNLOO92666 LWDS-52-BH07 26.6 06-SEP-92 6010 11500 10 NA F 
Iron I SNLOO92434 LWDS-52-BH08 26.6 06·SEP-92 6010 10100 '0 NA F 
Iron SNL0093595 LWDS-52-BHI6 30 24-MAR-94 6010 9010 '0 NA F 
Iron SNL0092585 LWDS-52-BH06 30_1 05-SEP-92 6010 9520 '0 NA F 
Iron SNL0092452 LWD8-52-BH08 30.9 06-SEP-92 6010 8420 i '0 NA D 
Iron SNL0092443 LWDS-52-BH08 30.9 06-SEP-92 6010 9320 i 10 NA F 
Iron SNL0092488 I LWDS-52-BH07 32.4 07-SEP-92 6010 6870 10 NA F 
Iron SNLOO93669 , LWDS-52-BHI5 35 23-MAR-94 6010 i 7430 I 10 NA F 
Iron SNLOO93599 LWDS-52-BHI6 35 24·MAR-94 6010 14300 i 10 NA F 
Iron SNL0092594 L WDS-52-BH06 36.1 05-SEP-92 6010 I 8920 I 10 NA I F 
Iron SNL0092461 LWDS-52-BHOS 36.1 I 06-SEP-92 8010 ! 7S30 , 10 NA F 
Iron I SNLOO92497 I LWDS-52-BH07 36.8 i 07-SEP-92 i 80'0 I 7360 10 NA F 
Iron I SNL0092470 LWDS-52-BHOS 3S.7 i 06-SEP-92 

, 
6010 i 7620 10 NA F 

Iron I SNL0092603 ! LWDS-52-BH06 39.1 I 05-SEP-92 i 6010 , 4420 , 
I 20 NA F 

Iron 
, 

SNL0093694 I LWDS-52-BHI5 40 23-MAR-94 I 6010 9690 I I 10 ! NA F 
Iron ! SNL0093803 I LWDS-52-BHI6 40 

, 24-MAR-94 i 6010 10300 I i 10 ; NA I F 
Iron i SNLOO92612 I LWDS-52-BH06 i 43 I 05-SEP-92 i' 6010 5760 I 

, 
'0 NA I F , 

Iron I SNL0092479 I LWDS-52-BH08 I 43 I 06-SEP-92 I 6010 8440 , I 10 i NA I F 
Iron SNL0093607 i LWDS-52-BHI6 i 45 i 24-MAR-94 6010 10500 I , 10 I NA 

, F , 
Iron I SNL0093698 ' LWDS-52-BHI5 ! 50 I 23-MAR-94 I 6010 9130 , 10 i NA ! F 
Iron i SNL0093702 I LWDS-52-BHI5 I 50 ! 23-MAR-94 i 6010 7220 : 10 i NA i D 
Iron I SNL0093611 i LWDS-52-BHI6 I 50 ! 24-MAR·94 , 6010 9400 ! 10 ! NA i F 
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Table A-7: Metals analyses of soil samples from ER Site 52. 

, , , . : 
• Sample Amount . Method' NMED , 

Ie Analyte Sample Number Sample Location i Depth 
: Analytical! 

Detected ' Qualifier; Detection i Approved ; Sample 

: 
(Ft) 

Sample Date i Method i 
(mg/kg) i 'Limit' Background! Type 

; . . . (mglkg) ; . 

Lead i j L I 4.3 -.L ~ ~ -'- --'- Jl£ -.L ~ .£. 
Lead i .~"" OOOO~"~ ; L i 4.3 , 7421 3.7 , , 0.5 . 11.8 i E 
Lead ; i 8.6 ~ ~ Jl£ --'- ~ -' .£. 
Lead SNLnnooooo ! LVI 8.6 7421 : 1.9 i i 0.5 i 11.8 , F 
Lead . LVI 10 ~ 

, 
~ 

, 
, _13 ~ .J.!& .£. 

Lead """ )1 L 12.9 7421 ! 3.2 , , 0.5 11.8 , F 
Lead ! L 13.4 7421 , 6 1 

: Jl£ .J.1Jl_ .£. I 

Lead I LYl 14.2 7421 3.9 i 0.5 11.8 , F 
Lead i L 15 6010 10.2 : .B ! ~ .J.!& i .£. 
Lead 

, 
LYl 17.2 7421 4.7 i 0.5 I 11.8 i F , 

Lead : L 17.2 7421 4.1 
, i Jl£ .J.!& ; .£. 

Lead LW ' 18.4 7421 I 6.4 i 1 11.8 
, 

F 
Lead , 

L ' 21.5 7421 .4,2 i ~ ! .J.!& .£. 
Lead 27 L 21.5 7421 i 5.3 i 0.5 

, 
11.8 F 

Lead LW ,.2~.6 1421 ! ~ i -~ 
, 
~ i .£. 

Lead ~"" 178 L 106 24.9 7421 
I 

3.1 0.5 11.8 D 
Lead I L 24.9 ~ ~ ~ ! ~ .£. 
Lead """ L 25 6010 3.9 B ! 0.3 11.8 F 
Lead 91 L 25 ~ ~ ~ ~ .£. 
Lead ~"" 17 1 26.6 7421 4.3 1 11.8 D 
Lead I LWI 26.6 ~ ..i-! ~ ~ .£. 
Lead """ L .26.6 7421 5.1 0.5 11.8 F 
Lead 16 30 ~ ~ ~ ~ .£. 
Lead ""'L0092587 LV 30.1 7421 3.5 0.5 11.8 F 
Lead' LVI 30.9 

~ ~ ...3.. Jl£ ~ ~ 
Lead """ nnOOM L 30.9 7421 3.4 0.5 11.8 F 
Lead LVI 32.4 ~ ~ Jl£ .J.!& .£. 
Lead '" LVI 35 6010 4.3 B 0.3 11.8 F 
Lead .35 _6<J1Q. ..§Jl. ~ .J.!& .£. 
Lead 36.1 7421 3 0.5 11.8 F 
Lead L 36.1 _7'12J .~ Jl£ .J.!& .£. e Lead L 36.8 7421 2.6 0.5 11.8 F 
Lead 172 L 38.7 .7421 -~~ ..1. ~ .£. 
Lead L 39.1 7421 2.4 0.5 11.8 F 
Lead , 40 .§lJ1Q. _5~! ~ ~ .£. 
Lead L 40 6010 4 0.3 11.8 F 
Lead 14 L 43 ~ ~ ~ ~ .£. 
Lead L 43 7421 2.6 0.5 11.8 F 
Lead 17 l ~16 45 ...§()1Q ~ ~ ~ .£. 
Lead '02 15 50 6010 4.1 0.3 11.8 D 
Lead 15 50 ...§()1Q .2& i ~ ~ .£. 

. Lead """ l11 l 16 50 6010 3.4 0.3 11.8 F 
4.3 6010 2660 ~ ~ F 

""'L0092381 LV 4.3 6010 I 2110 20 .NA .£ 
LVI 8.6 ~ 6010 2040 20 ~ F 

""" nnoo~on L 8.6 6010 2700 _2Q .l'ItI .£. 
LVI 10 . 2: 6010 2270 20 NA F 

""" nno?~oo L 12.9 6010 2950 ~ ~ .£. 
LVI 13.4 6010 1720 I 20 NA F 

""" nnO?'4n L 14.2 6010 2620 ~ ~ .£. 
i15 15 6010 7270 I 20 NA F 

""" OOQ?fi40 L 17.2 6010 2370 ~ .J'JI\ , .£. 
i LW I 17.2 6010 2970 20 I NA , F , 
i """ nnO?R4" ,w 18.4 , 6010 2410 , 

~ i .J'JI\ .£. 
i ' L 21.5 6010 , 4060 20 NA F 
I """ nnOO4?' L'VVI 21.5 6010 I 3380 i ~ ~ .£. , '7 

, 
23.6 i 6010 I 1880 1 20 NA F I 

Monn~<"'m ·~"'lO092576 , 24.9 i 6010 ! 3240 i ~ .r-I!\. ~ 
I LV 1 24.9 I 6010 , 3910 , 20 NA F 

MOOM<'"m """ nnO.'RRfi ! L 15 25 6010 i 2740 ! ~ .r-I!\. .£. 
i 

, 
16 25 6010 3190 20 NA F 

"""OOOOR7fi I LV 26.6 6010 i 2580 I ~ .' -~- JJ.. 
I ! 26.6 01 6010 , 2370 : 20 , 

NA F 
i """ OOO?4'4 L 26.6 6010 ; 3710 ! ~ L i'JA .£. 

, LYl 30 6010 ; 2240 I , 20 ! NA I F 
i """ nno?,", i L 30.1 i 6010 L 2700 

, 
~ J. .lJII. ! .£. , 
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Table A-7: Metals analyses of soil samples from ER Site 52. 

. I . , 
NMED 

! ; Sample' Anal tical: Amount Method 
Approved , Sample 

Analyte , Sample Number i Sample Location Depth, Sample Date . Met~ d ' Detected ' Qualifier Detection 
Background: Type . ~ij , 0 , (mg/kg) Limit 

.: ,,' (mg/kg) 
; 

.... onn. i , 
.~? 'L'.' 30.9 : 'Po I 6010 2590 , i 20 ! NA I D 

.... RnnR.ium ' RNI OM?443 L 30.9 i 06-SEP-92 6010 2910 ; 20 I NA i F 
i i L 32.4 i 6010 2040 I , 20 ! NA F 

.... RnnR .• ium RNI M~~AA~ 'L 35 6010 3540 i ! 20 NA ! F 
i L 35 ! 6010 

: 
4030 I i 20 NA F 

..... nnR.i"m RNI nn~?~Qd : L 36.1 6010 2830 20 
, 

NA ! F , 

i ~ 
36.1 6010 i 2740 I 20 NA F 

..... nno.I,'m RNI nnQ?, i L 36.8 6010 ! 2220 I I 20 i NA F , 
I RNI 0092470 i LW 38.7 6010 

, 
.2550 I I 20 NA F , 

..... nno.I"m L 39.1 6010 I 1960 40 NA F 
! RNI n0936Qd ' I 1.5 40 I 6010 I 3700 ! ! 20 NA F 

LW 16 i 40 I 6010 I 3160 

I 
20 NA F 

RN~ _1I I 43 6010 i 2370 20 NA F 
i L 43 6010 2730 

, 
20 NA F , 

! RNI n093607 I 16 45 6010 2690 ..10. NA F 
i 702 15 50 I 6010 2700 I 20 NA D 

RNI nOQ36~R L 50 6010 3510 20 NA F 
50 6010 2770 20 NA F 

RNlOO92621 I 4.3 6010 140 .1 NA 
, 

F I 
4.3 6010 117 1 NA F 

RNI M92630 L 8.6 6010 154 1 NA .£ 
0 8.6 6010 161 1 NA F 

RNLOO93657 'L -l15 10 6010 106 1 NA F 
L 12.9 6010 162 1 NA F 

RNI nn~?Fl~9 13.4 6010 114 1 NA F 
14.2 6010 139 1 NA F 

RNLOO93661 L 15 6010 381 1 NA F 

~. 17.2 6010 J.11. 1 NA F 
RNI nnQ?4OR L 17.2 6010 161 1 NA F 
SN10092648 LVi 18.4 2 6010 149 1 NA F 

..... nnonR~ L'.' 21.5 6010 241 1 NA F 
RNI nn9242fi Ll/iC 21.5 6010 174 1 NA F 

LVI 23.6 6010 113 1 NA F 
RNI n092576 L 24.9 6010 163 1 NA JJ 

LVi 24,9 6010 227 1 NA F 
RNI nOQ366fi I 15 25 23-MAR-94 6010 116 1 NA F 

91 LW 16 25 6010 231 1 NA F 
SNLOO~I5_ L 26.6 6010 178 1 NA D 

LW 26.6 6010 177 1 NA F 
RNI nn92434 L 26.6 6010 I 220 1 NA F 

. 30 6010 I 151 1 NA F 
, SNI nnQ2fiRfi I 30.1 6010 174 1 NA F 

30.9 6010 175 1 NA D 
RNlO092443 L 30.9 6010 185 1 NA F 

L 32.4 I 6010 155 1 NA F 
RNI nn!l.~66~ 35 

, 
6010 182 1 NA F , 

35 I 6010 262 1 NA F 
RNI nn~2fi~4 I 36.1 6010 174 1 NA F 

I 36.1 6010 140 1 NA F 
RNL0092497 LWC 36.8 6010 137 1 NA F 

0 38.7 6010 144 1 NA F 
!i:NI nnQ2M3 L 39.1 6010 259 

, 
2 NA F 

L'" 15 40 23 6010 175 1 NA F 
! RNI M~36o.~ L 16 40 6010 201 i , 1 NA F 
i LVi 43 

~ 
I 6010 198 I I 1 I NA F 

RNI nM?47~ L 43 6010 155 1 NA F 
LVi 16 45 6010 216 1 I NA F 

RNlO093702 LW 15 I 50 6010 , 305 
, 1 NA D 

50 i .6010 253 1 NA i F 
RNlO093611 50 I I 6010 215 i 1 NA I F 

Mercury , LW, 4.3 ! 7471 
, 

0.1 U 1 Q-! <0.1 ! F 
Mercury : L 4.3 i 7471 0.1 U 0.1 <0.1 i F 
Mercury SNI nn9263~ I L 'UI 8.6 I nA_R"p_~? 7471 0.1 U i 0.1 

, 
<0.1 i F 

Mercury i L 8.6 7471 0.1 U 0.1 <0.1 F 
Mercury i SNI on936fiR : I WI 115 10 I 7471 I 0.1 U i 0.1 <0.1 ! F 
Mercury I 12.9 I ! 7471 0.1 U I 0.1 <0.1 : F 
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Table A-7: Metals analyses of soil samples from ER Site 52. 

. . 

NMED 
: Sample' 

Analytical j 
Amount Method 

Approved . Sample 
Analyte ! Sample Number' Sample Location i Depth i Sample Date , 

Method 
Detected i Qualifier ~ Detection 

Background: Type , (Ft) (mg/kg) Limit 
: I , (mgfkg) , i 

, . 

Mercury I SNL0092642 LWDS-52-BH07 i 13.4 , 06-SEp·92 I 7471 0.1 1 U 
, 

0.1 <0.1 I F 
Mercury i SNL0092543 LWDS-52-BH06 I 14.2 i 05-SEP-92 i 7471 i 0.1 , U 0.1 , <0.1 : F 
Mercury 

, 
SNL0093662 LWDS-52-BH15 ! 15 

, 
23-MAR-94 i 7471 ; 0.1 i U i 0.1 <0.1 i F I , , 

Mercury i SNL0092552 LWDS-52-BH06 : 17.2 i 05-SEP-92 7471 : 0.1 
, 

U i 0.1 <0.1 ! F I 

Mercury f SNL0092411 LWDS-52-BH08 i 17.2 ! 05-SEP-92 . 7471 i 0.1 'U ! 0.1 I <0.1 F 
Mercurv i SNL0092651 LWDS-52-BH07 ; 18.4 06-SEP-92 7471 

, 
0.1 i U j 0.1 I <0.1 F 

Mercury : SNLOO92561 ; LWDS-52-BH06 i 21.5 ; 05-SEP-92 i 7471 ! 0.1 i U 0.1 ! <0.1 F 
Mercurv i SNLOO9242B LWDS-52-BH08 J 21.5 i 06-SEP-92 I 7471 I 0.1 i U I 0.1 i <0.1 F 
Mercury SNLOO92660 

, 
LWDS'52-BH07 I 23.6 I 06-SEP-92 I 7471 ! 0.1 I U 0.1 I 

<0.1 
I 

F 
Mercurv SNLOO92570 I LWDS·52-BH06 i 24.9 I 05-SEP-92 I 7471 0.1 : U 0.1 I <0.1 F 
Mercury SNL0092579 I LWDS·52-BH06 ! 24.9 I 05-SEP-92 I 7471 f 0.1 r U 0.1 I <0.1 : D I 
Mercurv SNL0093666 LWDS-52-BHI5 i 25 23-MAR-94 i 7471 I 0.1 

I 
U 0.1 

, 
<0.1 F 

Mercu~ SNL0093592 ! LWDS-52-BH16 I 25 .L 24-MAR-94 I 7471 I 0.1 U 0.1 i <0.1 
I 

F 
i Mercurv SNL009267B I LWDS-52-BH07 I 26.6 r--os.SEP-92 7471 I 0.1 I U 0.1 <0.1 , D 

Mercury SNL0092669 I LWDS·52-BH07 26.6 06-SEP-92 7471 I 0.1 i U 0.1 <0.1 F 
Mercurv SNL0092437 LWDS·52-BHOB 26.6 06·SEP-92 7471 , 0.1 I U 0.1 <0.1 F , 
Mercury SNL0093596 LWDS·52-BH16 30 24-MAR'94 7471 I 0.1 U 0.1 <0.1 F 
Mercurv SNL0092588 LWDS-52-BH06 30.1 05-SEP-92 7471 0.1 U 0.1 <0.1 F 
Mercury SNL0092455 LWDS-52-BHOB 30.9 06-SEP-92 I 7471 0.1 U 0.1 <0.1 D 
Mercurv SNL0092446 LWDS-52-BHOB 30.9 06·SEP-92 7471 0.1 U 0.1 <0.1 F 
Mercury SNL0092491 LWDS-52-BH07 32.4 07·SEP-92 7471 0.1 I U 0.1 <0.1 F 
Mercurv SNL0093670 LWDS-52-BH15 35 23-MAR·94 7471 0.1 U 0.1 <0.1 I F 
Mercury SNL0093600 LWDS-52-BH16 35 24-MAR-94 7471 0.1 U 0.1 <0.1 , F 
Mercurv SNL0092597 LWDS-52-BH06 36.1 05-SEP-92 7471 0.1 U 0.1 <0.1 F 
Mercury SNLOO92464 LWDS-52-BHOB 36.1 06-SEp·92 7471 0.1 U 0.1 <0.1 F 
Mercurv SNLOO925DO LWDS-52-BHD7 36.8 07-SEP-92 7471 0.1 U 0.1 . <0.1 F 
Mercury SNLD092473 LWDS-52-BH08 38.7 06-SEP-92 7471 0.1 U 0.1 <0.1 F 
Mercurv SNL00926D6 LWDS-52-BH06 39.1 05-SEP-92 7471 0.1 U 0.1 <0.1 F 
Mercury SNL0093695 LWDS-52-BH15 40 23-MAR-94 7471 0.1 U 0.1 <0.1 F 
Mercurv SNL0093604 LWDS-52-BH16 40 24-MAR-94 7471 0.1 U 0.1 <0.1 F 
Mercury SNL0092615 LWDS-52-BH06 43 D5-SEP-92 7471 0.1 U 0.1 <0.1 F 
Mercurv SNL00924B2 LWDS-52-BH08 43 06-SEP-92 7471 0.1 U 0.1 <0.1 F 
Mercury SNL00936DB LWDS-52-BH16 45 24-MAR-94 7471 0.1 U 0.1 <0.1 F 

, 

e 
Mercurv SNLOD937D3 I LWDS-52-BH15 50 23-MAR-94 7471 0.1 U 0.1 <0.1 D 
Mercury SNL0093699 LWDS-52-BH15 50 23-MAR-94 7471 0.1 U 0.1 <0.1 F 
Mercurv SNL0093612 LWDS-52-BH16 50 24-MAR-94 7471 0.1 U 0.1 I <0.1 F 
Nickel SNLOO92621 LWDS-52-BH07 4.3 06-SEP-92 6010 6 4 11.5 F 
Nickel I SNL0092381 LWDS-52-BH08 4.3 05-SEP-92 6010 5.5 4 11.5 F 
Nickel I SNLOD92630 LWDS·52-BH07 8.6 06-SEP-92 6010 i 5.2 4 11.5 F 
Nickel SNL0092390 LWDS-52-BH08 8.6 05-SEP-92 6010 I 6 4 11.5 F 
Nickel SNL0093657 LWDS-52-BH15 10 23-MAR-94 6010 I 4.5 4 11.5 F 
Nickel SNL0092399 LWDS-52-BH08 12.9 05-SEP-92 6010 I 6.8 4 11.5 F 
Nickel SNL0092639 LWDS-52-BH07 13.4 06-SEP-92 6010 5.2 4 11.5 I F 
Nickel SNL0092640 LWDS-52-BH08 14.2 05-SEP-92 6010 6.6 4 11.5 i F 
Nickel SNL0093661 LWDS·52-BH15 15 23-MAR·94 6010 15.5 I 4 11.5 F , 
Nickel SNL0092649 LWDS-52-BH06 17.2 05-SEP-92 6010 4.9 I 4 11.5 ! F 
Nickel SNL0092408 LWDS-52-BHOB 17.2 05-SEP-92 6010 6.9 I 4 11.5 F 
Nickel SNL0092648 LWDS-52-BH07 1B.4 06-SEP-92 6010 6 I 4 11.5 I F 
Nickel SNL0092558 LWDS-52-BH06 I 21.5 05-SEP-92 6010 8.6 I 4 11.5 I F 
Nickel SNL0092425 LWDS-52-BHOB I 21.5 06-SEP-92 I 6010 7.9 I 4 11.5 I F 
Nickel SNL0092657 I LWDS-52-BH07 I 23.6 I 06-SEP-92 6010 4.8 I 4 11.5 I F 
Nickel SNLOD92576 i LWDS-52-BH06 I 24.9 I 05-SEP-92 I 6010 6.3 , I 4 I 11.5 , D 
Nickel I SNLOO92567 I LWDS-52-BH06 24.9 ! 05-SEP·92 6010 8.5 I 4 i 11.5 F 
Nickel SNLOO93665 LWDS-52-BH15 25 23-MAR-94 I 6010 

, 
5 i ! 4 ! 11.5 F , 

Nickel SNLD093591 LWDS-52-BH16 25 24-MAR-94 ! 6010 I 7.1 I ! 4 11.5 F 
Nickel SNLD092675 LWDS-52-BH07 26.6 06-SEP-92 6010 i 7.1 I : 4 i 11.5 D 
Nickel I SNLD092666 I LWDS-52-BH07 26.6 06-SEP-92 6010 i 7.4 i 4 I 11.5 F 
Nickel i SNL0092434 I LWDS-52-BH08 26.6 , 06-SEP-92 6010 ! 8.5 I 4 

, 
11.5 I F i 

Nickel I SNL0093595 LWDS-52-BH16 I 30 i 24-MAR-94 6010 I 5.6 4 : 11.5 F 
Nickel i SNL0092585 LWDS-52-BH06 I 30.1 I 05-SEP-92 I 6010 I 7.1 

, 
4 f 11.5 j F , 

Nickel i SNLOD92452 LWDS-52-BHOB : 30.9 I 06-SEP-92 ! 6010 i 8.3 I 4 I 11.5 
, 

D I 

Nickel SNLD092443 LWDS-52-BH08 i 30.9 I 06-SEP-92 I 6010 i B.3 i 4 i 11.5 I F 
Nickel I SNL009248B LWDS-52-BH07 I 32.4 I 07-SEP-92 I 6010 i 5.1 I 4 : 11.5 

j 
F 

Nickel I SNL0093669 L WDS-52-BH 15 i 35 i 23-MAR-94 , 6010 7.6 I 4 f 11.5 F I 
Nickel SNL0093599 LWDS-52-BH16 i 35 , 24-MAR-94 

, 
6010 11.5 i 4 i 11.5 

, 
F , 

Nickel 
, 

SNLOD92594 LWDS·52-BH06 I 36.1 i 05-SEP-92 i 6010 I 7.5 I 4 I 11.5 I F I I , 
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Analyte 

Table A·B: Organics analyses of soil samples from ER Site 52. 

Sample 
Number 

i Sample i 
Sample Location i Depth ; 

: (Ft) i 

, 
, , Amount 

Sample 'Analytical i Detected 
Date I Method i (ug/kg) 

Qualifier 
Method 

Detection Sample 
Type 

Limit 

Benzo(a)anthracene SNLOO91947 I LWDS·52·BH06 I 14.2 i 05·SEP-92: 8270 330 U: 330, F 
Benzo(a)anthracene SNLOO93663 LWDS·52·BH15' 15 ! 23-MAR-94: 8270 330 U: 330 i F 
Benzo(a)anthracene SNLOO91949 I LWDS·52-BH06 I 17.2 ! 05-SEP-92' 8270 330 U, 330 i F 
Benzo(a)anthracene SNLOO91943 I LWDS·52-BH08 i 17.2 i 05-SEP-92 i 8270 330 U I 330 ' F 
Benzo(a)anthracene SNLOO91951 I LWDS-S2-BH06 '21,S i 05-SEP-92 I 8270 i 330 : U i 330 F 

1---;B:?enzO(a)anthracene , SNLOO91965 i LWDS-52-BH08 I 21,S I 06-SEP-92! 8270 330' U 330, F 
Benzo(a)anthracene I SNLOO91955 LWDS-52-BH06! 24,9 'OS-SEP-92 8270 : 330 ! U : 330 ; D 
Benzo(a)anthracene i SNLOO91953 LWDS-S2-BH06 i 24,9 ! 05·SEP-92 8270 330: U '330 F 
Benzo(a)anthracene I SNLOO93667 LWDS-S2-BH15 25! 23-MAR-94 8270 330 U 330 F 

f-_~BC'en=z=o~(aCf)aC'n~th,"r=-ac"e ... n"e __ -t-: IS",N",L",OO93593 LWDS-S2-BH16 25 I 24-MAR-94 I 8270 ! 330 i U 330 I F 
Benzo(a)anthracene I SNLOO91967 LWDS-S2-BH08 26,6 I 06-SEp·92 8270 i 330 i U 330! F 
Benzo{a)anthracene I SNLOO93597 LWDS-52-BH16 30 24-MAR-94 8270 ; 330 U 330 I F 
Benzo(a)anthracene SNLOO91957 I LWDS-S2-BH06 30,1 05-SEP-92 8270 I 330 I U· 330 I F 
Benzo{alanthracene SNLOO91971 LWDS-52-BH08 30,9 06-SEP'92 8270 I 330 : U 330! D 
Benzo(a)anthracene SNLOO91969 LWDS-52-BH08 30,9 06-SEP·92 8270 330 I U 330 F 
Benzo(alanthracene SNLOO93671 LWDS-52-BH15 35 23·MAR-94' 8270 330! U 330 F 
Benzo(a)anthracene SNLOO93601 LWDS-S2-BH16 35' 24·MAR·94 8270 330' U 330 F 
Benzo(a)anlhracene SNLOO91959 LWDS-S2-BH06 36,1 05-SEP-92 8270 330 I U 330 F 
Benzo(a)anlhracene SNLOO91973 LWDS'-S2-BH08 36,1 06-SEP-92 8270 330 I U . 330 F 
Benzo{a)anlhracene i SNLOO91975 LWDS-52-BH08 38,7 06-SEP-92 8270 330 U 330 F 
Benzo(a)anlhracene I SNLOO91961 LWDS-52-BH06 39,1 05-SEP-92 8270 330 U 330 F 
Benzo{a)anlhracene I SNLOO93696 LWDS-52-BH15 40 23-MAR-94 8270 330 U 330 F 
Benzo(a)anlhracene SNLOO93605 LWDS-52-BH16 . 40 24-MAR-94 8270 330 U 330 F 
Benzo(a)anlhracene SNLOO91963 LWDS-S2-BH06 43 05-SEP-92 8270 330 U 330 F 
Benzo(a)enlhracene SNLOO91977 LWDS-S2-BH08 I 43 06-SEP-92 8270 330 U 330 F 
Benzo(a)anlhracene SNLOO93609 LWDS-S2-BH16 I 45 24-MAR-94 8270 330 U 330 F 
Benzo(a)anlhracene SNLOO93704 LWD5-S2-BH15 I 50 23-MAR-94 8270 330 U 330 D 
Benzo(a)anlhracene SNLOO93700 LWDS-52-BH15 50 23-MAR-94 8270 330 U 330 F 
Benzo(a)anlhracene SNLOO93613 LWDS-52-BH16 50 24-MAR-94 8270 330 U 330 F 

Benzo(elpyrene SNLOO91937 LWDS-52-BH08 4,3 05-SEP-92 8270 330 U 330 I F 
Benzo(a)pyrene SNLOO91939 LWDS-52-BH08 8,6 05·SEp·92 8270 330 U 330 F 
Benzo{alpyrene SNLOO93659 LWDS-52-BH15 10 23·MAR-94 8270 330 U 330 F 
Benzo(a)pyrene SNLOO91941 LWDS-52-BH08 12,9 05·SEp·92 8270 330 U 330 F 
Benzo(a)pyrene SNLOO91947 LWDS-52-BH06 14,2 05·SEp·92 8270 330 U 330 F 
Benzo(alpyrene SNLOO93663 LWDS-52-BH15 15 23-MAR·94 8270 330 U. 330 F 
Benzo{alpyrene SNLOO91949 LWDS-52-BH06 17,2 05·SEP-92 8270 330 U 330 F 
Benzo(alpyrene SNLOO91943 LWDS'52-BH08 17,2 05·SEP-92 8270 330 U 330 F 
Benzo(a)pyrene SNLOO91951 LWDS-52-BH06 21,5 05-SEP-92 8270 330 U 330 F 
Benzo(alpyrene SNLOO91965 LWDS-52-BH08 21,5. 06·SEP-92 8270 330 U 330 F 

. Benzo(a)pyrene SNLOO91955 LWDS-52-BH06 24,9 05·SEP-92 8270 330 U 330 D 
Benzo(a)pyrene SNLOO91953 LWDS-52-BH06 24.9 05-SEP-92 8270 330 U 330 F 
Benzo(a)pyrene SNLOO93667 LWDS-52-BH15 25 23-MAR-94 8270 330 U 330 F 
Benzo(a)pyrene SNLOO93593 LWDS·52-BH16 25 24-MAR-94 8270 330 U 330 F 
Benzo(a)pyrene SNLOO91967 LWDS·52·BH08 26.6 06-SEP-92 8270 330 U 330 F 
Benzo(a)pyrene SNLOO93597 LWDS·52·BH16 30 24-MAR-94 8270 330 U 330 F 
Benzo(a)pyrene SNLOO91957 LWDS-S2-BH06 30.1 OS-SEP-92 8270 330 U 330 F 
Benzo(a)pyrene SNL0091971 LWDS-52-BH08 30.9 06-SEP-92 8270 330 U 330 D 
Benzo(a)pyrene SNLOO91969 LWDS-S2-BH08 30.9 06-SEP-92 8270 330 I U 330 F 
Benzo(alp~rene SNLOO93671 LWDS-S2-BH1S 3S 23-MAR-94 8270 330 U 330 F 
Benzo(a)pyrene SNLOO93601 LWDS-S2-BH16 35 24-MAR-94 8270 330 U 330 F 
Benzo(alovrene SNL0091959 LWDS-52-BH06 36,1 05-SEP-92 8270 330 U 330 F 
Benzo(a)pyrene SNLOO91973 LWDS-52-BH08 36,1 06-SEP-92 8270 330 U I 330 F 
Benzo(alpvrene I SNLOO91975 LWDS-S2-BHOO 38,7 06-SEP-92 8270 330 U 330 F 
Benzo(a)pyrene I SNLOO91961 LWDS-52-BH06 39,1 05-SEP-92 8270 330 U 330 F 
Benzo(alpvrene i SNLOO93696' LWDS-S2-BH15 40 123-MAR-94 8270 330 U 330 F 
Benzo(a)pyrene SNLOO93605 LWDS-S2-BH16 40 I 24-MAR-94 8270 330 U 330 F 
Benzo(alpvrene SNLOO91963 LWDS-52-BH06 43 05-SEP-92. I 8270 330 I U 330 F 
Benzo(alpyrene SNLOO91977 LWD5-52-BH08 43 I 06-SEP-92 8270 330 U 330 F 
Benzo(alpvrene SNLOO93609 I LWDS-52-BH16 I 45 '24-MAR-94 8270 I 330 U 330 F 
Benzo(a)pyrene SNLOO93704 I LWDS-52-BH15 50 I 23-MAR-94 8270 i 330 U 330 D 
Benzo(aloyrene SNLOO93700 LWDS-52-BH15 50 i 23-MAR-94 , 8270 I 330 U 330 I F 
Benzo(a)pyrene SNLOO93613: LWDS-52-BH16 50 i 24-MAR-94 i 8270 i 330 lui 330 F 

Benzo(b)fluoranthene I SNLOO91937 LWDS-52-BH08! 4.3 ! 05-SEP-92, 8270 330 U I 330 i F 
Benzo(b)fluoranlhene I SNLOO91939 i LWDS-52-BHOB! 8,6 ,05-SEP-92 I 8270 '330 U! 330 : F 
Benzo(b)fluoranlhene ' SNL0093659 : LWDS-52-BH15! 10 I 23-MAR-94 i 8270 j 330 U, 330 I F 
Benzo(b)fluoranlhene ! SNLOO91941 I LWDS-52-BHOB 12,9 I 05-SEP-92 I 8270 I 330 U i 330 F 
Benzo(b)fluoranlhene ! SNLOO91947 LWDS-52-BH06! 14,2 I 05-SEP-92 I 8270 I 330 U 330 I F a 

~ ___ B~e~n~z~o(l~~~ff~lu~or~a~nl~h~en~e~ __ ~i_S~N~L~OO~93~6~6~3~!~LW~D~S~-5~2~-B~H~1~5~1 ~1~5 __ ~12~3~-M~A~R-~9~4~!, __ 8~2~7~0 __ L-1-=3~30~~ __ ~U~_~1~3~3O~_~!, __ ~F __ ~ ~ 
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. 

Analyte 

Table A-B: Organics analyses of soil samples from ER Site 52_ 

Sample 
Number 

I ' Sample I Sam Ie 
i Sample Location! Depth: Dafe 
I ! (Ft) , 

. 

! 
j Amount 1 

i Analytical ~ Detected , Qualifier 
! Method i (uglkg) : 

Method 
Detection Sample 

Limit Type 

Benzyl alcohol • SNL0091955! LWD8-52-BH06 ! 24.9 I 05-SEP-92! 8270 , 330 i U 330 D 
Benzyl alcohol : SNL0091953 I LWDS-52-BH06 I 24.9 i 05-SEP-92! 8270 ' 330 : U I 330 F 
Benzyl alcohol I SNL0093667 I LWDS-52-BH15 r 25 I 23-MAR-94I 8270 ! 330 I U I 330 F 

I-__ ~B",en""z=vll a"'lc"'o"'h"'ol'-___ If-. ",SN,-,L",00"""93",5",9",3~I-"L"-,W"D,,SC'-5:,<2,,,-B~H-,-1,,6,--+: ~2,,5~+,1 24-MAR-94 ! 8270 , 330 I U 330 F 
1-__ ~B~en~n~~lla~lc",o~h~ol~ ___ if-' ~SN~L~00~9~19~6~7~!~L~W~D~S~-52~-B~H~0~8~~2~6.~6-+i~0~6~-S~E~P;-9~2~i~8~2~70~~!_~33~0~~!_~U~~!_~3~30~~.~f~ 

Benzyl alcohol i SNL0093597 I LWDS-52-BH16 I 30 i 24-MAR-94 i 8270 i 330 I U ! 330 F 
Ben~1 alcohol 'SNL0091957 LWDS-52-BH06 I 30.1 ! 05-SEP-92 ! 8270 ! 330 U! 330 F 
Benzvl alcohol I SNL0091971 i LWDS-52-BH08 i 30.9 : 06-SEP-92 I 8270 I 330 i U 330 D 
Benzyl alcohol SNL0091969 LWDS-52-BH08 30.9 I 06-SEP-92 i 6270 I 330 i U I 330 i F 
Benzyl alcohol I SNL0093671 LWDS-52-BH15 35! 23-MAR-94 8270 I 330 I U· 330 I F 

Benzyl alcohol I SNL0091973 LWDS-52-BH08 36.1 06-SEP-92 8270 I 330 U 330; F 
Benzyl alcohol ! SNL0091975 LWDS-52-BH08 38.7 06-SEP-92 8270 330 U 330 I F 
Benzyl alcohol ! SNL0091961 LWDS-52-BH06 39.1 05-SEP-92 8270 330 U 330 F 
Benzyl alcohol SNL0093696 LWDS-52-BH15 40 23-MAR-94 8270 330 U 330 I F 
Benzyl alcohol SNL0093605 LWDS-52-BH16 40 24-MAR-94 i 8270 330 U 330! F 
Ben~1 alcohol SNL0091963 LWDS-52-BH06 43 05-SEP-92 i 8270 330 U 330 F 
Benzy! alcohol SNL0091977 LWDS-52-BHOB 43 OB-SEP-92 8270 330 U 330 F 
Ben~1 alcohol SNL0093609 LWDS-52-BH16 45 24-MAR-94 8270 I 330 U 330 F 
Benzyl alcohol SNL0093704 LWDS-52-BH15' 50 23-MAR-94 8270 330 U 330 D 
Ben~1 alcohol SNL0093700 LWD8-52-BH15 50 23-MAR-94 8270 330 U 330 F 
Benzyl alcohol SNL0093613 LWDS-52-BH16 50 24-MAR-94 8270 330 U 330 F 

Bromodichloromelhane SNL0093622 LWDS-52-BH16 0 24-MAR-94 8240 5 U 5 TB 
Bromodlchloromelhane SNL0091936 LWDS-52-BH08 4.3 05-SEP-92 8240 5 U 5 • F 
Bromodichloromelhane SNL0094207 LWDS-52-SGBH3-S 5 19-DEC-94 8010 100 U 100 F 
Bromodichloromelhane SNL0091938 LWDS-52-BH06 6.6 05-SEP-92 8240 5 i U 5 F 
Bromodichloromethane SNL0093656 LWDS-52-BH15 10 23-MAR-94 8240 5 I U 5 F 
Bromodichloromethane SNL0091940 LWDS-52-BH08 12.9 05-SEP-92 8240 5 U 5 F 
Bromodichloromethane SNL0091945 LWDS-52-BH06 14.2 05-SEP-92 8240 5 U 5 F 
Bromodlchloromethane SNL0093660 LWDS-52-BH15 15 23-MAR-94 8240 5 U 5 F 
Bromodichloromethane SNL0094208 WDS-52-SGBH3-1 15 19-DEC-94 8010 100 U 100 F 
Bromodichloromethane SNL0091948 LWDS-52-BH06 17.2 05-SEP-92 8240 5 U 5 F 
Bromodichloromethane SNL0091942 LWDS-52-BH08 17.2 05-SEP-92 8240 5 U 5 F 
Bromodichloromethane SNL0091950 LWDS-52-BH06 21.5 05-SEP-92 8240 5 U 5 F 
Bromodichloromethane SNL0091964 LWDS-52-BH08 21.5 06-SEP-92 8240 5 U 5 F 
Bromodichloromethane SNL0091954 LWDS-52-BH06 24.9 05-SEP-92 8240 5 U 5 D 

Bromodichloromethane SNL0091952 LWDS-52-BH06 24.9 05-SEP-92 8240 5 U 5 F 
Bromodlchloromethane SNL0093664 LWDS-52-BH15 25 23-MAR-94 8240 5 U 5 F 
Bromodlchloromethane SNL0093590 LWD8-52-BH16 25 24-MAR-94 8240 5 U 5 F 
Bromodlchloromethane SNL0094209 WDS-52-SGBH3-2 25 19-DEC-94 8010 100 U 100 F 
Bromodlchloromelhane SNL0091966 LWD8-52-BH08 26.6 06-SEP-92 8240 5 U 5 F 
Bromodlchloromethane SNL0093594 LWDS-52-BH16 30 24-MAR-94 8240 5 U 5 F 
Bromodlchloromelhane SNL0091956 LWDS-52-BH06 30.1 05-SEP-92 8240 5 U 5 F 
Bromodlchloromelhane SNL0091966 LWDS-52-BH08 30.9 06-SEP-92 8240 5 U 5 F 
Bromodlchloromethane SNL0091970 LWDS-52-BH08 30.9 06-SEP-92 8240 5 U 5 D 
Bromodichloromethane SNL0093668 LWDS-52-BH15 35 23-MAR-94 8240 5 U 5 F 
Bromodichloromethane SNL0093598 LWDS-52-BH16 35 24-MAR-94 8240 5 U 5 F 

f--_-;B"'ro'"m'"o-:-d;:-iC"Ch:"lo"'ro ... m"'e'Cth"'a"'n=.e_-1f-S:::NC"Lc:00~917'9:::58~__"L;.oW"Dc::Scc-5",2,",-B:?H~06?O--+-~36::c."1-+-::0",5--::S:::E",P~-9",2c+--::8",2,,,40o--+--::5'--+_-"U_-+_--'5=--__ +--=F~_. 
Bromodichloromethane SNL0091972 LWDS-52-BH08 36.1 06-SEP-92 8240 5 U 5 F 
6romodichloromethane SNL0091974 LWDS-52-BH08 38.7 06-SEP-92 8240 5 U 5 F 
Bromodichloromethane SNL0091960 LWDS-52-BH06 39.1 05-SEP-92 8240 5 U 5 F 
Bromodichloromethane ,SNL0093672 LWDS-52-BH15 40: 23-MAR-94 8240 5 U 5 I F 
Bromodichloromethane I SNL0093602 LWDS-52-BH16 40 24-MAR-94 8240 5 U 5 F 
Bromodichloromethane SNL0091962 LWDS-52-BH06 43 05-SEP-92 8240 5 U 5 F 
Bromodichloromethane I SNL0091976 LWDS-52-BH08 43 06-SEP-92 8240 5 U! 5 F 
Bromodichloromethane I SNL0093606 LWDS-52-BH16 45 I 24-MAR-94 8240 5 U 5 F 
Bromodichloromethane SNL0093697 LWD8-52-BH15 50 I 23-MAR-94 6240 5 U 5 F 
Bromodichloromethane SNL0093701 I LWDS-52-BH15 50 23-MAR-94 8240 5 U 5 i D 
Bromodlchloromethane SNL0093610 LWDS-52-BH16 I 50 I 24-MAR-94 8240 I 5 U 5 I F 

Bromoform SNL0093622 LWDS-52-BH16 O! 24-MAR-94I 8240 5 U 5 I TB 
Bromoform i SNL0091936 LWDS-52-BH08 4.3 i 05-SEP-92 8240 5 U: 5 I F 
Bromoform i SNL0094207 LWDS-52-SGBH3- 5 I 19-DEC-94 i 8010 500 i U 500! F 

1-__ ~_~B~ro",m~o~ro~rm~ ______ ~I~S~N~LOO~9~19~3~8~~L~W~D~S~-~52~-~BH~O~8~ __ 8~.~6~i~O~5~-S~E~P~-~92~~8~2~4~0 __ 1-~5~ __ ~~U~_+1. __ ~5 __ ~i, __ ~F~~ 
Bromofonn ! SNLOO93656 LWDS-52-BH15 10 i 23-MAR-94 8240! 5 U! 5 I F 
Bromororm I SNL0091940 LWDS-52-BH08 I 12.9 I 05-SEP-92 8240 I 5 U i 5 i F 

~ ______ -::B~ro~m~o~fo~nm~ ______ ~I~S~N~LOO~9~194~6~' ~L~W~D~S~-5~2~-~BH~0~6~i~1~4~.2~1~0~5~-S~E~P~-~92~1~8~2~40~~If--~5~~,--"U,--+i ___ 5~_~ I~F ___ I 
Bromoform I SNL0093660! LWDS-52-BH15 I 15 I 23-MAR-94 I 8240 5 U! 5 I F 
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Table A-B: Organics analyses of soil samples from ER Site 52. 

, Sample Analytical I Amount " Method ' 
Analyte 

, Sample 
Sample Location: Depth 

Sample Detection j Sample 
Number Date Method ! Detected , Qualifier 

Limit i Type , I (Ft) i (ug/kg) . 

i ""'. ll' " 15 1 I 8010 ' 500 U i 500 
, 

F 
i !'IN' onq10AR L I 17.2 I 8240 5 U , 5 

, 
F 

: L 17.2 8240 , 5 : U 5 , F 
SNL0091950 L 21.5 i 8240 ; 5 U : 5 I F 

, LW 21.5 I 8240 , 5 I U ! 5 , F 
SNL0091954 ' L 24.9 I 8240 i 5 i u j 5 D 

24.9 8240 5 U 5 F 
!'IN' onqORM LW 15 25 ; 8240 5 i U 5 t , 

16 i 25 i 8240 5 
, 

U I 5 F I ; 
, !'IN. onqA?nO 25 11 i 8010 500 ! U 500 F 

SNL0091966 26.6 8240 5 I u I 5 F 
!'IN. onQO'lqA I L ~16 30 8240 5 I U i .5 I F 
SNL0091956 LWI ! 30.1 ,0 8240 5 U I 5 I F 

I SNL0091970 L 30.9 0' 8240 5 , U I 5 D 
SNL0091968 L 30.9 8240 5 ! u 5 F 
!'IN' onqORRR L 15 35 8240 5 i u 5 £ 

I L 35 8240 5 U 5 F 
SNL0091958 L 36.1 8240 5 U 5 E 
SNL0091972 L 36.1 8240 5 U 5 F 
SNL0091974 L 38.7 8240 5 U 5 F 
SNL0091960 39.1 8240 5 U 5 F 
!'lNl0093672 L 40 8240 5 U 5 F 

40 8240 5 U 5 F 
!'IN' onq10R? L 43 8240 5 U 5 F 

'76 LI' 43 8240 5 U 5 F 
!'IN' onqORM L 45 8240 5 U 5 F 

01 LV. 50 8240 5 U 5 D 
!'IN' onQORQ7 L 50 8240 5 U 5 F 

10 LV. 50 8240 5 U 5 F 
!'IN' onQOR?? L 0 . 8240 10 U 10 TB 

LV. 4.3 8240 10 U 10 F 
!'IN' ooq4207 ~3-E 5 1, 8010 500 U 500 £ 

8.6 8240 10 U 10 F 
!'IN. nnQOR'IR LI 15 10 8240 10 U 10 F 
SNL0091940 ~ 12.9 8240 10 U 10 F 
SNL0091946 L 14.2 8240 10 U 10 F 

15 15 8240 10 U 10 F 
i'lNi onQ4?nR 15 11 8010 500 U 500 _f_ 
SNL0091948 LWI 17.2 8240 10 U 10 F 
SNL0091942 L 17.2 8240 10 U 10 F 
SNL0091950 L 21.5 8240 10 U 10 F 
SNL0091954 L 21.5 8240 10 U 10 F 
SNL0091954 L 24.9 8240 10 U 10 D 
SNL0091952 LWI 24.9 8240 10 U 10 F 

LI' 25 8240 10 U 10 F 
!'lNI onQ~'IQO LWDS-52-BH16 25 8240 10 U 10 F 

9 25 8010 500 U 500 F 
26.6 8240_ 10 U 10 F 

LI' 30 8240 10 U 10 F 
30.1 
~ 

8240 10 U 10 F 
SNL0091970 LI' 30.9 8240 10 U 10 D 

LV. 30.9 8240 10 U 10 F 
L 35 8240 10 U 10 F 

. LW 35 8240 10 ! u 10 F 
SNL0091958 L 36.1 8240 10 I U 10 F 

36.1 
~ 

8240 10 I u i 10 F 
SNL0091974 LW 38.7 8240 10 I u 10 F 

39.1 8240 10 ; U 10 I F 
LW 115 I 40 I 8240 10 U 10 ! F 

i L 16 40 i 8240 10 
, 

U 10 F 
; SNL0091962 i LWi 43 I 8240 10 U 10 ; F , 
I SNL0091976 LWI I 43 8240 10 , u I 10 F 
! L 16 i 45 ! I 8240 10 ! U i 10 I F , LWI ~15 ! 50 i 8240 10 I U ; 10 I D 

I L 15 I 50 I 8240 10 U I 10 I F 
LV 16 ! 50 i 8240 10 i u 10 

, 
F 

I phenyl ether, 4- I SNL0091937 ' L i 4.3 8270 I 330 
, 

U 330 i F 
I phenyl ether, 4- SNL0091939 i 8.6 ! 8270 I 330 I U 330 ! F 
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Table A-8: Organics analyses of soil samples from ER Site 52_ 

Analyte 
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Table A-S, Organics analyses of soil samples from ER Site 52. 

Sample 
'Sample' 

Sample Analytical 
Amount Method : S I 

Analyte ! Number 
Sample Location i Depth , 

Date Method 
Detected Qualifier ! Detection: ;mp e 

(Ft) ! , (uglkg) , Limit ' ype , ! 

Butvlbenzyl phlhalale i SNLOO91941 LWDS-52·BH08 i 12.9 ' 05-SEP-92 ' 8270 330 U i 330 ~ F 
Butylbenzyl phlhalate i SNLOO91947 I LWDS-52-BH06 14.2 : 05-SEP-92 ' 8270 330 U ; 330 , F 
Butylbenzyl phthalate : SNLOO93663 i LWDS-52-BH15 ; 15 ! 23-MAR-94 : 8270 330 U i 330 ; F 
But)llbenz~1 ~hthalate [ SNLOO91949 ! LWDS-52-BH06 i 17.2 I 05-SEP-92 i 8270 330 U I 330 I F , I 
Butylbenzyl l'i1thalate ' SNLOO91943 LWDS-52-BH08 i 17.2 ' 05-SEP-92 ' 8270 330 U i 330 

, 
F ; 

Butylbenzyl phthalate i SNLOO91951 LWDS-52-BH06 , 21.5 i 05-SEP-92 I 8270 330 I U I 330 i F 
Butylbenzyl phthalate i SNLOO91965 LWDS-52-BH08 i 21.5 I 06-SEP-92 I 8270 330 i U I 330 i F 
Butylbenzyl phlhalate I SNLOO91955 LWDS-52-BH06 i 24.9 , 05-SEP-92 I 8270 330 ! U I 330 0 
Butylbenzyl phthalate I SNLOO91953 LWDS-52-BH06 ! 24.9 I 05-SEP-92 I 8270 330 U i 330 F 
Butylbenzyl phthalate I SNLOO93667 L WDS-52-BH 15 25 i 23-MAR-94 I 8270 330 U , 330 F 
Butylbenzyl phthalate I SNLOO93593 L WDS-52-BH 16 25 i 24-MAR-94 I 8270 330 U I 330 I F 
Builibenzyl phthalate I SNLOO91967 L WDS-52-BH08 26.6 _ i 06-SEP-92 ! 8270 330 U 

, 
330 i F I 

Butylbenzyl phthalate : SNLOO93597 ' LWDS-52-BH16 30 i 24-MAR-94 8270 330 U ; 330 I F 
Butylbenzyl phthalate : SNLOO91957 L WDS-52-BH06 30.1 I 05-SEP-92 8270 330 U 330 i F 
Butylbenzyl phthalate SNLOO91971 LWDS-52-BH08 30.9 I 06-SEP-92 8270 330 U 330 ! 0 
Butylbenzyl phthalate SNL0091969 L WDS-52-BH08 30,9 I 06-SEP-92 8270 330 I U 330 F 
Butylbenzyl phthalate SNLOO93671 LWDS-52-BH15 35 I 23-MAR-94 , 8270 330 U 330 I F 
Butylbenzyl phthalate SNLOO93601 L WDS-52-BH 16 35 124-MAR-94 8270 330 U 330 F 
Butylbenzyl phthalate SNLOO91959 LWDS-52-BH06 I 36.1 I 05-SEP-92 8270 330 U 330 F 
Butylbenzyl phthalate SNLOO91973 L WDS-52-BH08 I 36.1 I 06-SEP-92 8270 330 U 330 F 
Butylbenzyl phthalate SNLOO91975 L WDS-52-BH08 38.7 06-SEP-92 8270 330 U 330 F 
Butylbenzyl phthalate SNLOO91961 LWDS-52-BH06 39.1 05-SEP-92 8270 330 U 330 F 
Butylbenzyl phthalate SNLOO93696 LWDS-52-BH15 40 23-MAR-94 8270 330 U 330 F 
Butylbenzyl phthalale SNLOO93605 LWDS-52-BH16 40 24-MAR-94 8270 330 U 330 F 
Butylbenzyl phthalale SNLOO91963 L WDS-52-BH06 43 05-SEP-92 8270 330 U 330 I F 
Butylbenzyl phthalate SNLOO91977 LWDS-52-BH08 43 06-SEP-92 8270 330 U 330 F 
Butylbenzyl phthalate SNLOO93609 LWDS-52-BH16 45 24-MAR-94 8270 330 U 330 F 
Butylbenzyl phthalate SNLOO93704 LWDS-52-BH15 50 23-MAR-94 8270 330 U 330 0 
Butylbenzyl phthalale SNL0093700 LWDS-52-BH15 50 23-MAR-94 8270 330 U 330 F 
Butylbenzyl phlhalate SNLOO93613 LWDS-52-BH16 50 24-MAR-94 8270 330 U 330 F 

Carbon disulfide SNLOO93622 LWDS-52-BH16 0 24-MAR-94 8240 5 U 5 TB 
Carbon disulfide SNLOO91936 LWDS-52-BH08 4.3 05-SEP-92 8240 5 U 5 F 
Carbon disulfide SNLOO91936 L WDS-52-BH08 8.6 05-SEP-92 8240 5 U 5 F 
Carbon disulfide SNLOO93656 LWD8-52-BH15 10 23-MAR-94 8240 5 U 5 F 
Carbon disulfide SNLOO91940 LWD8-52-BH08 12.9 05-SEP-92 8240 5 U 5 F • Carbon disulfide SNLOO91946 LWD8-52-BH06 14.2 05-SEP-92 8240 5 I u 5 F 
Carbon disulfide SNLOO93660 LWDS-52-BH15 15 23-MAR-94 8240 5 I u 5 F 
Carbon disulfide SNLOO91948 LWDS-52-BH06 17.2 05-SEP-92 8240 5 U 5 F 
Carbon disulfide SNLOO91942 LWDS-52-BH08 17.2 05-SEP-92 8240 5 U 5 F 
Carbon disulfide SNL0091950 LWDS-52-BH06 21.5 05-SEP-92 8240 5 U 5 F 
Carbon disulfide SNLOO91964 LWDS-52-BH08 21.5 06-SEP-92 8240 5 U 5 F 
Carbon disulfide SNLOO91954 L WDS-52-BH06 24.9 05-SEP-92 8240 5 U 5 0 
Carbon disulfide SNL0091952 L WDS-52-BH06 24.9 05-SEP-92 8240 5 U 5 F 
Carbon disulfide SNL0093664 LWDS-52-BH15 25 23-MAR-94 8240 5 U 5 F 
Carbon disulfide SNLOO93590 LWDS-52-BH16 25 24-MAR-94 8240 5 U 5 F 
Carbon disulfide SNLOO91966 I LWDS-52-BH08 26.6 06-SEP-92 8240 5 U 5 I F 
Carbon disulfide SNLOO93594 LWDS-52-BH16 30 24-MAR-94 8240 5 U 5 I F 
Carbon disulfide SNLOO91956 LWDS-52-BH06 30.1 05-SEP-92 8240 5 U 5 I F , 

Carbon disulfide SNLOO91970 L WDS-52-BH08 30.9 , 06-SEP-92 8240 5 U 5 0 
Carbon disulfide SNL0091968 L WDS-52-BH08 30.9 ! 06-SEP-92 8240 5 U 5 F 
Carbon disulfide SNLOO93668 LWDS-52-BH15 35 I 23-MAR-94 8240 5 U 5 F 
Carbon disulfide SNL0093598 L WDS-52-BH 16 35 I 24-MAR-94 8240 5 U 5 F 
Carbon disulfide . SNLOO91956 LWDS-52-BH06 I 36,1 05-SEP-92 8240 5 i u 5 I F 
Carbon disulfide SNLOO91972 LWDS-52-BH08 I 36.1 06-SEP-92 8240 5 i u 5 I F 
Carbon disulfide SNLOO91974 LWDS-52-BH08 I 38.7 06-SEP-92 8240 5 1 U 5 I F 
Carbon disulfide ! SNLOO91960 LWDS-52-BH06 I 39.1 05-SEP-92 8240 5 ! U 5 I F 
Carbon disulfide SNLOO93672 LWDS-52-BH15 ! 40 123-MAR-94 8240 5 U 5 i F 
Carbon disulfide I SNLOO93602 LWDS-52-BH16 40 I 24-MAR-94 8240 I 5 U 5 I F 
Carbon disulfide SNLOO91962 I LWDS-52-BH06 43 I 05-SEP-92 8240 ! 5 U 5 ! F 
Carbon disulfide 

, 
SNLOO91976 LWDS-52-BH08 43 I 06-SEP-92 I 8240 I 5 i U I 5 I F : 

Carbon disulfide ! SNLOO93606 LWDS-52-BH16 45 i 24-MAR-94 i 8240 I 5 I U I 5 I F 
Carbon disulfide i SN LOO93701 LWDS-52-BH15 50 : 23-MAR-94 I 8240 I 5 I U i 5 i 0 
Carbon disulfide i SN LOO93697 LWDS-52-BH15 ; 50 i 23-MAR-94 I 8240 I 5 i u 5 ; F 
Carbon disulfide I SNLOO93610 LWDS-52-BH16 I 50 I 24-MAR-94 I 8240 I 5 I U ! 5 i F 

Carbon tetrachlolide I SNLOO93622 I LWDS-52-BH16 1 0 I 24-MAR-94 i 8240 I 5 j U 5 I TB 
Carbon tetrachloride I SNLOO91936 I LWDS-52-BHOB I 4.3 I 05-SEP-92 ! 8240 

, 
5 

, 
U 5 I F I 

Carbon tetrachloride I SNLOO94207 LWDS-52-SGBH3-S 5 I 19-DEC-94 I 8010 ; 50 , U 50 i F 
Carbon tetrachloride i SNLOO91938 I LWDS-52-BH08 i 8.6 I 05-SEP-92 I 8240 i 5 I U 5 i F 
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Table A-B: Organics analyses of soil samples from ER Site 52_ 
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Table A-B: Organics analyses of soil samples from ER Site 52_ 

, 
Sample; Amount ! Method 'Sam Ie 

Analyte : 
Sample 

Sample Location: Depth ; 
Sample Analytical 

Detected Qualifier Detection, T P 
Number Date Method , , (Ft) (uglkg) 

• 

Limit ' ype 

I i ,4- : LW ' 10 : : 8270 330 U : 330 F 
r.hl i ,4- SNL0091941 L 12,9 ; : 8270 330 U 330 , F 
C i ,4- : , 14.2 • 0, : 8270 330 U , 330 F 

I ,4- "'1\11 MQ""f<~ LW 15 : : 8270 330 U 330 F 
,4- ; SNL0091949 

I LW 
17.2 ; 8270 330 U 330 i F 

,4- , SNL0091943 17.2 i 8270 330 U I 330 ! F 
,4- ! SNL0091951 21,5 8270 330 U 330 F 
,4- : SNL0091965 I LWI 21,5 I 8270 330 U i 330 F 
,4- I SNL0091955 I LWI 24,9 8270 330 U i 330 0 
,4- I SNL0091953 i L 24,9 : 8270 330 I u , 330 F 
,4-

, LW[ 15 25 8270 330 I U , 330_ F , 

,4- i L i16 25 8270 : 330 ! U i 330 F 
,4- SNL0091967. ' LWI 108 i 26,6 8270 330 i U 330 F 
,4- L i16 , 30 I 8270 330 U 330 F 
,4- ' SNL0091957 LWC : 30,1 8270 330 U 330 F 

I ,4- '71 L~ 30,9 8270 330 U 330 0 
I ,4- 30,9 8270 330 U 330 F 

r.1I ,4- '1 LV I 35 8270 330 U 330 F 
I i ,4- I 35 8270 330 U 330 F 

r.1 I i ,4- SNL0091959 LV , 36,1 8270 330 U 330 F 
i ,4- 73 LW 36,1 

~ 
.8270 330 U' 330 F 

i ,4- SNL0091975 L I 38,7 10 8270 330 U 330 F 
C i ,4- LVI ' 39,1 827.0 330 u 330 F 

,4- L 40 8270 330 U 330 F 
,4- I 40 827() 330 I u 330 F 

I ,4- SNL0091963 LW 43 8270 330 U 330 F 
I ,4- SNL0091977 43 8270 330 U 330 F 
I ,4- LW 116 45 8270 330 U 330 F 
I ,4- 15 50 8270 330 U 330 0 
I ,4- LWI 15 50 8270 330 U 330 F 

,4- 1 16 50 8270 330 U 330 F 
L 16 0 8240 5 U 5 TB . 

SNL0091936 LWQ~:!i2:BI:i08 , 4,3 8240 5 U 5 F 
17 5 1 8010 200 U 200 F 

SNL00919~. LWI 8,6 M-"'FP-Q? 8240 5 U 5 F 
LV 15 10 8240 5 U 5 F 
LWC 12,9 8240 5 U 5 F 

14,2 8240 5 U 5 F 
15 8240 5 U 5 F 
15 1, 8010 200 U 200 F 

C 17,2 
~ 

8240 5 U 5 F 
SNL0091942 L 17,2 8240 5 U 5 F 

LW 21,5 
~ 

8240 5 U 5 F 
I SNL0091964 L 21,5 8240 5 U 5 F 
I LW 24.9 

~ 
8240 5 U 5 0 

I SNL0091952 L 24.9 8240 5 U 5 F 
I 25 2~ 8240 5 U 5 F 

I "'1\11 MQ~"'" L 25 8240 5 U 5 F 
LW 25 8010 200 U 200 F 

SNL0091966 LW 26,6 8240 5 U 5 F 
16 30 8240 5 U 5 F 

SNL0091956 LW[ 30.1 8240 5 U 5 F 
SNL0091970 L 30,9 8240 5 U 5 0 

, SNL0091968 IWI 30.9 8240 5 U 5 F 
, L 15 I 35 8240 5 U 5 F 

"'1\11 MQ~"QR LWC 16 I 35 8240 I 5 U 5 F 
SNL0091958 LV ' 36,1 I 8240 5 U ' 5 F 
"I\IL0091972 L ! 36.1 8240 , 5 U 5 F , 

i 38.7 8240 ! 5 U 5 F 
SNL0091960 LV i 39,1 I 8240 i 5 U 5 F 

72 LW i 40 8240 5 U 5 I F 
C I "1\11 noQ""n? L I 40 I 24-MAR-94 8240 I 5 U 5 F 

I LVI , 43 I 8240 
, 

5 i u 5 F 
r I SNL0091976 L 43 I 8240 , 5 U 5 i F 

I LW 45 i 8240 5 ! U 5 : F 
r.1 I SNL0093701 ' L 50 , 8240 5 i u 5 I 0 

I 15 50 ! 8240 5 
, 

U 5 I F 
"I\IL0093610 L 16 50 , 8240 5 U 5 ! F 
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Table A-B: Organics analyses of soil samples from ER Site 52. 

Analyle Sample Location! 
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Table A-B: Organics analyses of soil samples from ER Site 52_ 

. i Sample I 
, i Amount 

, 
Sample Sample i Analytical r 

I Method ; Sample 
Analyte 

Number 
Sample Location i Depth I 

Date ' Method Detected Qualifier i Detection I Type 
(Ft) I (uglkg) Limit , , I i , 

Chloroform SNL0093606 LWDS-52-BHI6 i 45 ! 24-MAR-94 I 8240 1 5 U , 5 
, 

F 
Chloroform SNL0093701 LWDS-52-BHI5 i 50 : 23-MAR-94 i 8240 5 U : 5 0 
Chloroform i SNL0093697 L WDS-52-BHI5 I 50 : 23-MAR-94 : 8240 5 U I 5 F 
Chloroform i SNL0093610 LWDS-52-BHI6 i 50 I 24-MAR-94 i 8240 5 U i 5 F 

Chloromethane ! SNL0093622 LWD8-52-BHI6 I 0 I 24-MAR-94 ' 8240 I 10 U I 10 TB --

Chloromethane SNL0091936 LWDS-52-BH08 i 4.3 05-SEP-92I 8240 I 10 I U i 10 F 
Chloromethane i SNL0094207 'LWDS-52-SGBH3-S 5 I 19-DEC-94 i 8010 

I 
500 1 U i 500 F 

Chloromethane ; SNL0091938 LWDS-52-BH08 8.6 i 05-SEP-92 8240 10 U I 10 ! F 
Chloromethane I SNL0093656 I LWDS-52-BHI5 I 10 ! 23-MAR-94 I 8240 ! 10 I u I 10 , F 
Chloromethane ! SNL0091940 LWDS-52-BH08 i 12.9 i 05-SEP-92 : 8240 

, 
10 

, 
U 10 I F 

i I 
, 

Chloromethane 14.2 I 05-SEP-92 i 8240 10 U I 10 I F SNL0091946 LWDS-52-BH06 I , , 
Chloromethane ! SNL0093660 LWDS-52-BH15 I 15 123-MAR-94 8240 10 I U I 10 1 F 
Chloromethane i SNL0094208 _ WDS-52-SGBH3-15 15 , 19-DEC-94 8010 500 ! u 500 F 
Chloromelhane SNL0091946 LWDS-52-BH06 17.2 05-SEP-92 8240 10 I U 10 F 
Chloromethane SNL0091942 L WDS-52-BH08 17.2 05-SEP-92 8240 10 U 10 F 
Chloromethane SNL0091950 L WDS-52-BH06 21.5 05-SEP-92 8240 10 U 10 F 
Chloromethane SNL0091964 LWDS-52-BH08 21.5 06-SEP-92 ' 8240 10 U ! 10 : F 
Chloromethane SNL0091954 LWDS-52-BH06 24.9 05-SEP-92 8240 10 U , 10 [ 0 
Chloromethane I SNL0091952 LWDS-52-BH06 24.9 05-SEP-92 8240 10 ! u 10 I F 
Chloromethane SNL0093664 LWDS-52-BHI5 25 23-MAR-94 8240 10 I U 10 f F 
Chloromethane SNL0093590 LWDS-52-BHI6 25 24-MAR-94 8240 10 U 10 I F 
Chloromethane SNL0094209 WDS-52-SGBH3-2 25 19-DEC-94 8010 500 U , 500 I F 
Chloromethane SNL0091966 LWDS-52-BH08 26.6 06-SEP-92 8240 10 U 10 I F 
Chloromethane SNL0093594 LWDS-52-BHI6 30 24-MAR-94 8240 10 U 10 ! F 
Chloromethane I SNL0091956 I LWDS-52-BH06 30.1 05-SEP-92 8240 10 U 10 F 
Chloromethane SNL0091970 L WD8-52-BH08 30.9 06-SEP-92 8240 10 U 10 0 
Chloromethane SNL0091968 LWDS-52-BH08 30.9 06-SEP-92 8240 10 U 10 F 
Chloromethane SNL0093668 LWDS-52-BHI5 35 23-MAR-94 8240 10 U 10 F 
Chloromelhane SNL0093598 LWDS-52-BHI6 35 '24-MAR-94 8240 10 U 10 F 
Chloromethane SNL0091958 LWDS-52-BH06 36.1 05-SEP-92 8240 10 I u 10 F 
Chloromelhane SNL0091972 LWDS-52-BH08 36.1 06-SEP-92 8240 10 U 10 F 
Chloromelhane SNL0091974 L WDS-52-BH08 38.7 06-SEP-92 8240 10 U 10 F 
Chloromethane SNL0091960 LWDS-52-BH06 39.1 05-SEP-92 8240 10 U 10 F 
Chloromethane SNL0093672 LWDS-52-BHI5 40 23-MAR-94 8240 10 U 10 F 
Chloromethane SNL0093602 LWDS-52-BHI6 40 24-MAR-94 8240 10 U 10 F 
Chloromethane SNL0091962 LWDS-52-BH06 43 05-SEP-92 8240 10 U 10 F 
Chloromethane SNL0091976 LWDS-52-BH08 43 06-SEP-92 8240 10 U 10 . F 
Chloromethane SNL0093606 LWDS-52-BHI6 45 24-MAR-94 8240 10 U 10 F 
Chloromethane SNL0093701 LWDS-52-BHI5 50 23-MAR-94 8240 10 U 10 0 
Chloromethane SNL0093697 LWDS-52-BH15 50 23-MAR-94 8240 10 U 10 F 
Chloromethane SNL0093610 L WDS-52-BHI6 50 24-MAR-94, 8240 10 U 10 F 

Chloronaphthalene. 2- SNL0091937 LWD8-52-BH08 4.3 05-SEP-92 8270 330 U 330 F 
Chloronaphthalene. 2- SNL0091939 LWDS-52-BH08 8.6 06-SEP-92 8270 330 U 330 I F 
Chloronaphlhalene, 2- I SNL0093659 LWDS-52-BH15 10 23-MAR-94 8270 330 U 330 F 
Chloronaphthalene. 2- SNL0091941 LWDS-52-BH08 12.9 I 05-SEP-92 8270 330 U 330 F 
Chloronaphthalene. 2- SNL0091947 LWDS-52-BH06 14.2 05-SEP-92 8270 330 U 330 F 
Chloronaphthalene. 2- SNL0093663 LWDS-52-BHI5 15 23-MAR-94 8270 330 U 330 F 
Chloronaphlhalene. 2- SNLOO91949 LWDS-52-BH06 17.2 05-SEP-92 8270 330 I U 330 F 
Chloronaphthalene. 2- SNL0091943 LWDS-52-BH08 17.2 05-SEP-92 8270 330 U 330 F 
Chloronaphthalene. 2- SNL0091951 L WDS-52-BH06 I 21.5 05-SEP-92 8270 330 U 330 F 
Chloronaphthalene. 2- SNL0091965 LWDS-52-BH08 21.5 06-SEP-92 8270 330 U 330 F 
Chloronaphthalene. 2- SNL0091955 LWDS-52-BH06 24.9 05-SEP-92 8270 330 U 330 0 
Chloronaphthalene. 2- SNL0091953 LWDS-52-BH06 24.9 05-SEP-92 ! 8270 330 U 330 I F 
Chloronaphthalene. 2- SNL0093667 LWDS-52-BHI5 25 23-MAR-94 8270 330 U 330 ! F 
Chloronaphthalene. 2- SNL0093593 LWDS-52-BHI6 25 24-MAR-94 8270 330 U 330 F 
Chloronaphthalene. 2- I SNL0091967 L WDS-52-BH08 26.6 06-SEP-92 8270 330 

, 
U 330 F I , 

Chloronaphthalene. 2- I SNL0093597 LWDS-52-BHI6 30 24-MAR-94 8270 330 ! U 330 F 
Chloronaphthalene. 2- i SNL0091957 LWDS-52-BH06 30.1 05-SEP-92 8270 330 i U 330 F 
Chloronaphthalene. 2- I SNL0091971 LWDS-52-BH08 30.9 06-SEP-92 I 8270 330 ! U 330 0 
Chloronaphlhalene. 2- I SNL0091969 I LWDS-52-BH08 I 30.9 06-SEP-92 I 8270 330 i U 330 F 
Chloronaphlhalene. 2- SNL0093671 ! LWDS-52-BHI5 I 35 23-MAR-94I 8270 I 330 I U 330 I F 
Chloronaphthalene. 2- I SNL0093601 I LWDS-52-BHI6 i 35 24-MAR-94 i 8270 I 330 I U 330 , F 
Chloronaphlhalene. 2- ! SNL0091959 . LWDS-52-BH06 36.1 05-SEP-92 8270 I 330 ! U i 330 F 
Chloronaphlhalene. 2- I SNLOO91973! LWDS-52-BH08 I 36.1 I 06-SEP-92 I 8270 I 330 , U ! 330 

, 
F , 

Chloronaphthalene. 2- I SNL0091975 : L WDS-52-BH08 i 38.7 I 06-SEP-92 I 8270 I 330 U 
, 

330 
, 

F , 
Chloronaphthalene. 2- ! SNL0091961 I LWDS-52-BH06 I 39.1 ! 05-SEP-92 ' 8270 I 330 U 

, 
330 ! F 

Chloronaphthalene. 2- i SNLOO93696 I LWDS-52-BH15 40 , 23-MAR-94 I 8270 I 330 U I 330 F 
Chloronaphthalene. 2- ! SNL0093605 I L WDS-52-BH 16 i 40 i 24-MAR-94 I 8270 I 330 U I 330 ; F 
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Table A-S: Organics analyses of soil samples from ER Site 52. 

Method 
Analyte Qualifier 

• 
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Table A-S: Organics analyses of soil samples from ER Site 52_ 

, Sample 
: Sample' I i Amount MethOd: Sa I 

Analyte ! Sample Location, Depth : Sample i Analytical: 0 I ct d Qualifier Detection T mp e : Number Dale ' hod'··· 
. : ' (Ft) , : Mel : (ug/kg) Llmll i ype 

I I phenyl ether. 4- 9: L 16 45 : I' 8270 : 330 U 330 F 
I I phenyl ether, 4- : <:"'LOO93704 : L 15 50 I: 8270 330 U 330 D 
I I phenyl ether. 4- : L 15: 50 8270 i 330 U 330 F 
I I phenyl ether, 4- : <:, 513 i L H16, 50 ' 8270 , 330 U 330 F 

1-
I 

17 : LV , 4.3 
~: 8270 ! 330 U 330 F 

1- . L I 8.6 . 8270 I 330 U 330 F 
r 1- I ~NI nnQ~R;~Q 'v ! 10 ! i 8270 330 U 

i 
330 I F 

,(1- 12.9 
, 

8270 330 U 330 , F 
c 1- I SNLOO91947 LV i 14.2 I 8270 330 U 330 F 

,(1- : 8270 ! 330 U 
i 330 F , 15 
I 

i 

,2, 1- ! SNLOO91949 L I 17.2 
I 

8270 330 U 330 F 
,(1- ! 17.2 8270 330 I U 330 I F 

,2, 1- : SNLOO91951 L i 21.5 I 8270 330 U I 330 ! F 
1- j I 21.5 , 

, 
8270 330 U 330 F 

? 1- SNLOO91955 LV I 24.9 8270 330 I U 330 D 
C 1- ;, 24.9 8270 330 U 330 I F 

? L 25 i 8270 330 U 330 i F 
( 25 8270 330 U 330 F 

,2,2'- SNL0091967 L 26.6 8270 330 lJ 330 I F 
,2,2'- LVI 30 8270 330 U 330 , F 

?', SNL0091957 L 30.1 8270 330 IT 330 F 

SNLOO91971 ~ 30.9 ~ 8270 330 U 330 0 
SNLOO91969 L 30~ 8270 330 U 330 F 

71 15 35 8270 330 U 330 F 
16 35 8270 330 U 330 F 

SNLOO91959 ~ 
36.1 

~ 
8270 330 U 330 F 

I SNLOO91973 36.1 8270 336 U 330- F 
C I SNLOO91975 38.7 

~ 
8270 330 U 330 F 

C I SNLOO91961 39.1 8270 330 U 330 F 
I , i <:"" MQ~AQR L 15 40 8270 330 U 330 F 
I i L 16 40 8270 330 U 330 F 
I ,2, i SNLOO91963 L 43 8270 330 U 330 F 
I i SNLOO91977 L 43 8270 330 U 330 F 
I ? ' i 1- <:"'LOO93609 L 45 8270 330 U 330 F 

, 2,2'-Qxvbls(1-
~~~ L 15 50 8270 330 U 330 D 

1- L -50 8270 330 -Ll 330 F 

1- ~; L 50 8270 330 U 330 F 
L 4~3 8270 330 U 330 F 

Chrvsene LV 8.6 8270 330 U 330 F 
L i15 10 8270 330 U 330 F 

, 12.9 
~ 

8270 330 U 330 F 
SNLOO91947 14.2 8270 330 U 330 F 

15 8270 330 U 330 F 
SNLOO91949 17.2 8270 330 U -3:30 F 

17.2 
~ 

8270 330 U 330 F 
SNLOO91951 L 21.5 8270 330 U -330 F 

21.5 8270 330 U 330 F 
SNL0091955 L 24.9 C 8270 330 U -330 0 

24.9 8270 330 U 330 F 
L 115 25 8270 330 IT 330 F 

16 25 8270 330 U 330 F 
SNLOO91967 L 26.6 : 0 -8270 330 IT 3'30 F 

Chrvsene SNLOO9~ 16 30 8270 330 U 330 F 
30.1 0 8270 330 U 3:30- F 

SNLOO91971 30.9 
~ 

8270 330 U 330 D 
SNLOO91969 30.9 8270 330 U 330 F 

171 L~ 15 35 8270 330 U 330 F 
01 L 16 ! 35 8270 330 U 330 F 

I SNLOO91959 LWI 36.1 8270 330 U 
, 

330 F 
l73 L 36.1 8270 330 U 330 F 

! <:"" MQ1 Q7~ I 38.7 I 8270 , 330 U 330 
• 

F 
Chrvsene I L I 39.1 ! I 8270 330 U 330 i F 

. : ~N' nnQ~AQ~ . L I 40 8270 330 U 330 i F 
i i 40 , 8270 330 U 330 i F 
• SNLOO91963 L ! 43 I 8270 330 LJ 330 I F 
: 17 i 43 10 8270 330 ! U 330 • F 

r.h""'QnQ ! <:"" LV I 45 8270 330 ! iT 330 : F 
I i 50 i ! 8270 330 U 330 i 0 

LWDS All Soil Organic Data.xls Page 17 of 50 2/28/2006 12:36 PM 



Table A-B: Organics analyses of soil samples from ER Site 52_ 

Analyle i Sample Locallon 

• 
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Table A-S: Organics analyses of soil samples from ER Site 52_ 
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Table A-B: Organics analyses of soil samples from ER Site 52_ 

! Method 
Analyte 

• 
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Table A-8: Organics analyses of soil samples from ER Site 52. 

, Sample 
Sample Location I Depth 

I (Ft) 
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Table A-B: Organics analyses of soil samples from ER Site 52_ 

i Sample, 
Sample Location i Depth ! 

. . (Ft) 
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Detection 
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Table A-S: Organics analyses of soil samples from ER Site 52. 

Sample 
'Sample i I I Amount I Method 

Sample 
Analyte 

Number 
Sample LOCatiOn! Depth 1 

Sample ! Analytical, Detected : Qualifier Detection 
Type 

(Ft) i Date ~ Method (uglkg)! Limit 

r I , 1,1- """ MO.7n1 
, 15! 50 : ! 8240 5 I U 5 D 

I · 1.1- 15! 50 II 8240 5 ! u 5 F 
1.1- I ""'L0093610 LW 16 50 ' 8240 ! 5 I U 5 I F 

.1.2- I 16 0 I; 8240 i 5 i U 5 I TB 
,1,2- SNL0091936 LW 4.3 !O ; 8240 5 i U 5 I F 
,1,2- """ M04?n7 ; 5 ; 8010 100 I U 100 F 
,1,2- i SNL0091936 ! l 8.6 I 8240 5 I U 5 I F 

i ,1,2- ! """ MO.A"" LWI 15 . 10 8240 5 ! u 5 F 
i .1.2- . SNL0091940 l 12.9 8240 5 I U 5 F 
i ,1,2- SNL0091946 l 14.2 8240 5 i u 5 F 
i .1.2- l 15 I 15 8240 5 U 5 F 
I ,1,2- """ Ma..?nR ~3-1 15 8010 100 U 100 F 
i ,1.2- l 17.2 8240 5 U 5 F 
i ,1,2- I M010d? l 17.2 8240 5 i u 5 F 

[ i ,1.2- l 21.5 8240 5 U 5 F 
,1,2- l 21.5 8240 5 U 5 F 
,1.2- 24.9 8240 5 U 5 0 
1,2- l I 24.9 8240 5 U 5 F 

.1.2-
~ 

25 8240 5 U 5 F 
1,2- -25 8240 5 U 5 F 

.1.2- 25 19-DEC-94 8010 100 U 100 F 
,1,2- SNL0091966 26.6 8240 5 U 5 F 
.1.2- 30 8240 5 U 5 F 
.1,2- LV' 30.1 C 8240 5 U- 5 F 

c .1.2- 70 30.9 
~ 

8240 5 U 5 D 
,1,2- L 30.9 8240 5 U- '5 F 
,1,2- """ MO.RRR L 35 8240 5 U 5 F 
,1,2- L 35 I 24-MAR-94 8240 5 U- S F 
,1,2- SNL0091958 L 36.1 8240 5 U 5 F 
.1.2- L 36.1 8240 5 U S F 
,1,2- SNL0091974 L 38.7 8240 5 U 5 F 

I .1,2- SNL0091960 LW 39.1 8240 5 U 5'C" F 
I ,1,2- """ MO.R7? L 40 8240 5 U 5 F 
I .1,2- 40 8240 5 U 5 F 
I 1,2- SNL0091962 LW 43 8240 5 U 5 F 
I .1,2- SNL0091976 43 8240 5 U 5 F 
I ,1,2- 116 45 8240 5 U 5 F 

I · 1,2- 15 50 8240 5 U 5 D 
,1,2- 15 50 8240 5 IT 5 F 

.1.2- 16 50 8240 5 U 5 F 
i , 1,1- o LWI 16 0 8240 5 U- 5 TB 
i · 1.1- SNL0091936 4.3 8240 5 U 5 F 
i · 1,1- 17 5 . 8010 . 50 -U- 50 F 

i 1.1- SNL0091938 L 8.6 8240 5 U 5 F 
i , 1,1- L 15 10 8240 5 U- 5 F 

i , 1.1- SNL0091940 L 12.9 
~ 

8240 5 U 5 F 
, 1,1- L 14.2 8240 5 IT 5 F 

1.1-
~ L 15 8240 5 U 5 F 

1.1- 15 8010 50 if 50 F 
1.1- 17.2 8240 5 U 5 F 
1,1- SNLOO91942 17.2 8240 5 IT 5 F 
1,1- 21.5 8240 5 U 5 F 
1,1- LV' 21.5 8240 5 'U- S F 

• 1.1- SNL0091952 , 24.9 
~ 

8240 5 U 5 I 'F 

1,1- I LVI . 24,9 8240 5 U is D 
,,1,1- I RNI ClnQf.\AR4 LW 5 I 25 I 8240 5 U 5 F 
, 1,1- I L 25 8240 !5 U S I F 
, 1,1- """ MOd?nO 25 I 19-Ut:l;-94 8010 0 60 U 50 I F 
, 1,1- l 26.6 8240 I 5 U 5 I -{ 

I , 1,1- I """ MO'.a.. l 30 8240 I 5 U 5 I F 
I , 1,1- SNL0091956 

I L 
30.1 I 8240 5 U 5 F 

r I , 1,1- i SNL0091970 30.9 I 8240 5 U 5 D 
I , 1,1- i SNL0091968 30.9 I 8240 I 5 U 5 F 

r I , 1,1- i , ~15 35 I 8240 5 U 5 F 
, · 1.1- , 16 35 8240 I 5 U 5 F 
i 1,1- SNL0091956 I LW 36.1 10 8240 5 U 5 F 

i , 1.1- SNL0091972 LI 36.1 ~: 8240 5 U 5 F 
i , 1.1- SNL0091974 L 38.7 8240 5 [J 5 F 
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Table A'S: Organics analyses of soil samples from ER Site 52. 

; Sample 
Sample Location i Depth . 

(Ft) 
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Table A-B: Organics analyses of soil samples from ER Site 52_ 

Analyte 
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Qualifier I Detection 
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Table A·S: Organics analyses of soil samples from ER Site 52. 
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Table A-B: Organics analyses of soil samples from ER Site 52_ 

Analyle 
'Sample: 

Sample location i Depth 
, i (Ft) 
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Table A-8: Organics analyses of soil samples from ER Site 52_ 

; Sample 
Sample Location! Depth 

! (Ft) 
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Sample 
Sample Location, Depth 

(Ft) 
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Table A·8: Organics analyses of soil samples from ER Site 52. 

Analyte 
, I Sample 

Sample Location i Depth 
I I (Ft) 
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Table A-B: Organics analyses of soil samples from ER Site 52_ 

• 
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Analyte 

Table A-B: Organics analyses of soil samples from ER Site 52 . 

Sample 
Number 

• 

i Sample Location 
Sample: 
Depth i 

(Ft) ! 

Sample 
Date 

i ' Amount 
i Analytical! Detected 
I Method (Ik) 
I ; U9 9 

Qualifier 
Method 

Detection Sample 
Limit Type 

Fluorene i SNLOO93671 i LWDS-52-BH15 i 35 i 23-MAR-94I 8270 I 330 U 330 F 
Fluorene i SNLOO93601 ! LWDS-52-BH16 I 35 ! 24-MAR-94 I 8270 '330 U 330 F 
Fluorene , SNL0091959 I LWDS-52-BHOS 36.1 i 05-SEP-92! 8270 J 330 U 330 F 
Fluorene ' SNLOO91973 I LWDS-52-BH08 ! 36.1 i 06-SEP-92: 8270 '330 U 330 F 
Fluorene I SNLOO91975 I LWDS-52-BH08 ! 38.7 i 06-SEP-92; 8270 I 330 U! 330 F 
Fluorene ! SNLOO91961 : LWDS-52-BHOS , 39.1 I 05-SEP-92 i 8270 : 330 U 330 F 
Fluorene ; SNLOO93696: LWDS-52-BH15 I 40 I 23-MAR-94 i 8270 I 330 U 330 I F 
Fluorene I SNLOO93605' LWDS-52-BH1S 40 i 24-MAR-94 I 8270 i 330 U I 330 ! F 
Fluorene I SNLOO91963' LWDS-52-BHOS 43 05-SEP-92 8270 ; 330 U I 330 i F 

~ _______ =FI~uo~r~en~e~ ______ ~~S~N~LOO~9~19~77~I~L~W~D~S~-52~-B~H~0~8~~4~3~~0~6~-S~E~P~-9~2~1 __ ~8~27=0~+!~3~3~0~_r--~U--~ __ ~33~0~-T'--~F~ 
Fluorene SNLOO93609 "LWDS-52-BH16 45 24-MAR-94 ! 8270 I 330 U I 330 i' F 

_______ , __ ~F~lu~o~re~ne~------_+~S~N~L~OO~9~3=70~0~~IL~W~D~S~-=52~-~BH~15~ __ ~50~~2~3~-M7A~R~-~94~'~1~8~2=70~~i--~3~3~0--_f-__ U~ __ li ___ 3~3~0~_~!~F~~ 
Fluorene SNLOO93704 LWDS-52-BH15 I 50 23-MAR-94 8270 I 330 U 330 i D 

----·----~F~lu~o~re~n~e~------~S~N~L~OO~93~6~1~3~ 1:~LW~D~S~-5~2~-B~H~1~6~~5~0~t2~4~-~M~A~R~-9~4+-1~82~7~0~t-~33~0~~--7U~-+--~3~30~-+I--~F~ 
Hexachlorobenzene SNLOO91937 I LWDS-52-BH08 4.3 05-SEP-92 I 8270 330 U 330 F 
Hexachlorobenzene SNLOO91939 LWDS·52-BH08 8.6 05-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO93659 LWDS·52-BH15 10, 23-MAR-94 8270 330 U 330 F 
Hexachlorobenzene SNLOO91941 LWDS·52-BH08 12.9! 05-SEP-92 8270 : 330 U 330 F 
Hexachlorobenzene SNLOO91947 LWDS-52-BH06 14,2 05-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO93663 LWDS-52-BH15 15 23·MAR-94 8270 330 U 330 F 
Hexachlorobenzene SNLOO91949 LWDS-52-BHOS 17.2 05-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO91943 LWDS-52-BH08 17.2 05-SEP-92 8270 330 U ,330 F 
Hexachlorobenzene SNLOO91951 LWDS-52-BHOS 21.5 05-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO91965 LWDS-52-BH08 21.5 06-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO91955 LWDS-52-BH06 24.9 05-SEP-92 8270 330 U 330 D 
Hexachlorobenzene SNLOO91953 LWDS-52-BH06 24.9 05-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO93667 LWDS-52-BH15 25 23-MAR-94 8270 330 U 330 F 
Hexachlorobenzene SNLOO93593 LWDS-52-BH16 25 24-MAR-94 8270 330 U ' 330 F 
Hexachlorobenzene SNLOO91967 LWDS-52-BH08 26.6 06-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO93597 LWDS-52-BH16 30 24-MAR-94 8270 330 U 330 F 
Hexachlorobenzene SNLOO91957 LWDS-52-BH06 30.1 05-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO91971 LWDS'52-BH08 30,9 06-SEP-92 8270 330 U 330 D 
Hexachlorobenzene SNLOO91969 LWDS·52-BH08 30.9 06-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO93671 LWDS-52-BH15 35 23-MAR-94 8270 330 U 330 F 
Hexachlorobenzene SNLOO93601 LWDS-52-BH16 35 24-MAR-94 8270 330 U 330 F 
Hexachlorobenzene SNLOO91959 LWDS-52-BH06 36.1 05-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNL0091973 LWDS-52-BH08 36.1 06-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNL0091975 LWDS-52-BH08 38.7 06-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO91961 LWDS-52-BH06 39.1 05-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO93696 LWDS-52-BH15 40 23-MAR-94 8270 330 U 330 . F 
Hexachlorobenzene SNLOO93605 LWDS-52-BH16 40 24-MAR-94 8270 330 U 330 F 
Hexachlorobenzene SNLOO91963 L WDS-52-BHOS 43 05-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO91977 LWDS-52-BH08 43 06-SEP-92 8270 330 U 330 F 
Hexachlorobenzene SNLOO93609 LWDS-52-BH16 45 24-MAR-94 8270 330 U 330 F 
Hexachlorobenzene SNLOO93704 LWD6-52-BH15 50 23-MAR-94 8270 330 U 330 0 
Hexachlorobenzene SNLOO93700 LWDS-52-BH15 50 23-MAR-94 8270 330 U 330 F 
Hexachlorobenzene SNLOO93613 LWDS-52-BH16 50 24-MAR-94 8270 330 U 330 F 

Hexachlorobutadiene SNLOO91937 LWDS-52-BH08 4.3 05-SEP-92 8270 330 U 330 F 
Hexachlorobutadiene SNLOO91939 LWDS-52-BH08 8.6 05-SEP-92 8270 330 U 330 F 
Hexachlorobutadiene SNLOO93659 LWDS-52-BH15 10 23-MAR-94 8270 330 U 330 F 
Hexachlorobutadiene I SNL0091941 LWDS-52-BH08 12.9 05-SEP-92 8270 330 U 330 F 
Hexachlorobutadiene SNLOO91947 LWDS-52-BH06 I 14.2 05-SEP-92 8270 330 U 330 F 
Hexachlorobutadiene i SNL0093663 LWDS-52-BH15 15 23-MAR-94 8270 330 U 330 I F 
Hexachlorobutadiene SNLOO91949 LWDS-52-BH06 17.2 05-SEP-92 8270 330 U 330 F 
Hexachlorobutadiene I SNLOO91943 LWDS-52-BH08 17.2 05·SEP-92 8270 330 U 330 I F 
Hexachlorobutadiene I SNLOO91951 LWDS-52-BH06 21.5 05-SEP-92 8270 330 U 330 I F 
Hexachlorobutadiene i SNL0091965 LWDS-52-BH08 21,5 I 06-SEP-92 8270 330 I U 330 I F 
Hexachlorobutadiene ,SNLOO91953 LWDS-52-BH06 I 24.9 05-SEP-92 8270 330 U I 330 I F 
Hexachlorobutadiene i SNLOO91955 LWDS-52-BH06 24.9! 05-SEP-92 8270 330 U! 330 i D 
Hexachlorobutadiene SNL0093667 LWDS-52-BH15 25' 23·MAR-94 8270 330 U! 330 ! F 
Hexachlorobutadiene I SNL0093593 LWDS-52-BH16 25 i 24-MAR-94 I 8270 330 i U ! 330 , F 
Hexachlorobutadiene i SNLOO91967 LWDS-52-BH08 26.6 i 06-SEp·92 I 8270 330 U i 330 i F 
Hexachlorobutadiene I SNLOO93597 LWDS-52-BH16 30 I 24-MAR-94 i 8270 ! 330 U I 330 ' F 
Hexachlorobutadiene ! SNLOO91957 LWDS-52-BH06 I 30.1 i 05-SEP-92 I 8270 330 U i 330 F 
Hexachlorobutadiene : SNLOO91969 I LWDS-52-BH08 30.9! 06-SEP-92, 8270 i 330 U I 330 i F 
Hexachlorobutadiene ,SNLOO91971 LWDS-52-BH08! 30.9 i 06-SEP-92 8270 330 i U 330 I D 
Hexachlorobutadiene I SNLOO93671 ! LWDS-52-BH15 [ 35 I 23-MAR-94 I 8270 i 330 I U I 330 I F 
Hexachlorobutadiene ! SNLOO93601 I LWDS-52-BH16 I 35 ,24-MAR-94! 8270 330 U 330 I F 
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Table A-8: Organics analyses of soil samples from ER Site 52. 

Analyte 
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Table A-S: Organics analyses of soil samples from ER Site 52. 
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Table A-8: Organics analyses of soil samples from ER Site 52. 

Sample 
Number 
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Table A-B: Organics analy,ses of soil samples from ER Site 52. 
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Analyte 

Methylphenol, 4-
Methylphenol, 4-
Methvlphenol, 4-
Methylphenol. 4-
Methvlphenol. 4-

Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naohthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 

, e Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 

Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
Nitro-benzene 
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Table A-S: Organics analyses of soil samples from ER Site 52. 

Sample 
Number 

Sample Location 

SNLOO91977 LWDS-52-BH08 
SNLOO93609 LWDS-52-BHI6 
SNLOO93700 LWDS-52-BHI5 
SNLOO93704 LWDS-52-BHI5 
SNLOO93613 LWDS-52-BHI6 

i SNLOO91937 I LWDS-52-BH08 
I SNLOO91939 LWDS-52-BH08 
: SNLOO93659 i LWDS-52-BHI5 

SNLOO91941 I LWDS-52-BH08 
I SNLOO91947 I LWDS-52-BH06 

SNLOO93663 I LWDS-52-BHI5 
SNLOO91949 I LWDS-52-BH06 
SNLOO91943 I LWDS-52-BH08 
SNLOO91951 LWDS-52-BH06 
SNLOO91965 LWDS-52-BH08 
SNLOO91955 LWDS-52-BH06 
SNLOO91953 LWDS-52-BH06 
SNLOO93667 LWDS-52-BHI5 
SNLOO93593 LWDS-52-BHI6 
SNLOO91967 LWDS-52-BH08 
SNLOO93597 LW08-52-BHI6 
SNLOO91957 LWD8-52-BH06 
SNLOO91971 LWD8-52-BH08 
SNLOO91969 LWD8-52-BH08 
SNL0093671 LWDS-52-BHI5 
SNLOO93601 LWDS-52-BHI6 
SNLOO91959 LWDS-52'BH06 
SNLOO91973 LWDS-52-BH08 
SNLOO91975 LWDS-52-BH08 
SNLOO91961 LWDS-52-BH06 
SNLOO93696 LWDS-52-BHI5 
SNLOO93605 LWDS-52-BHI6 
SNLOO91953 LWDS-52-BHOO 
SNLOO91977 LWDS-52-BH08 
SNLOO93609 LWDS-52-BHI6 
SNLOO93704 LWDS-52-BHI5 
SNLOO93700 LWDS-52-BHI5 
SNLOO93613 LWDS-52-BHI6 
SNLOO91937 LWDS-52-BH08 
SNLOO91939 LWDS-52-BH08 
SNLOO93659 LWDS-52-BHI5 
SNLOO91941 LWDS-52-BH08 
SNLOO91947 LWDS-52-BH06 
SNLOO93663 LWDS-52-BHI5 
SNLOO91949 LWDS-52-BH06 
SNLOO91943 LWDS-52-BH08 
SNLOO91951 LWDS-52-BH06 
SNLOO91965 LWDS-52-BH08 
SNLOO91955 LWDS-52-BH06 
SNLOO91953 LWDS-52-BH06 
SNLOO93667 LWDS-52-BHI5 
SNLOO93593 LWDS-52-BHI6 

I SNLOO91967 LWDS-52-BH08 
I SNLOO93597 LWDS-52-BHI6 

SNLOO91957 LWDS-52-BH06 
I SNLOO91971 LWDS-52-BH08 
I SNLOO91969 LWDS-52-BH08 
I SNLOO93671 LWDS-52-BHI5 I 
! SNLOO93601 LWD8-52-BHI6 I 
,SNL0091959 LWDS-52-BH06 
! SNLOO91973 L WDS-52-BH08 
I SNLOO91975 LWDS-52-BH08 
I SNLOO91961 I LWDS-52-BH06 
I SNLOO93696 I LWDS-52-BHI5 
I SNLOO93605 I LWDS-52·BHI6 

SNLOO91963 I LWDS-52-BH06 
I SNLOO91977 I LWDS-52-BH08 
i SNLOO93609 I LWDS-52-BHI6 I 

Sample! ! i Amount ! i Method 
! Sample Analytical: I ' Sample 

Depth i D t M th d i' Detected ! Qualifier I Detection, Type 
(Ft)! a e , e 0 i (ug/kgl i 'Limit: 

43 I 06-SEP-92 ! 8270 i 330 u 330 F 
45 , 24-MAR-94 I 8270 I 330 I u 330 F 
50 23-MAR-94 I 8270 330 u 330 F 
50 I 23-MAR-94 8270 330 u 330 D 
50 ! 24-MAR-94 8270 330 u 330 F 
4.3 ! 05-SEP-92 8270 330 u 330 F 
8.6 I 05-SEP-92 8270 330 u 330 F 
10 i 23-MAR-94 8270 330 u I 330 F 

12.9 I 05-SEP-92 8270 330 u 330 F 
14.2 I 05-SEP-92 8270 I 330 u 330 F 
15 23-MAR-94 8270 330 u I 330 I F 

17.2 05-SEP-92 8270 330 u 330 F 
17.2 05-SEP-92 8270 330 u I 330 F 
21.5 05-SEP-92 330 u 330 F 
21.5 i 06-SEP-92 8270 330 u 330 F 

I 24.9 05-SEP-92 8270 330 u 330 D 
I 24.9 05-SEP-92 8270 330 u 330 F 
I 25 23-MAR-94 8270 330 u 330 F 

25 24-MAR-94 8270 330 u 330 F 
26.6 06-SEP-92 8270 330 u 330 F 
30 24-MAR-94 8270 330 u 330 F 

30.1 05-SEP-92 8270 330 u 330 F 
30.9 06-SEP-92 8270 330 u 330 D 
30,9 06-SEP-92 8270 330 u 330 F 
35 23-MAR-94 8270 330 u 330 F 
35 24-MAR-94 8270 330 u 330 F 

36.1 05-SEP-92 6270 330 u 330 F 
36.1 06-SEP-92 8270 330 u 330 F 
38.7 06-SEP-92 8270 330 u 330 F 
39.1 05-SEP-92 8270 330 u 330 F 
40 23-MAR-94 8270 330 u 330 F 
40 24-MAR-94 8270 330 u 330 F 
43 05-SEP-92 8270 330 u 330 F 
43 06-SEP-92 8270 330 u 330 F 
45 24-MAR-94 8270 330 u 330 F 
50 23-MAR-94 8270 330 u 330 D 
50 23-MAR-94 8270 330 u 330 F 

,50 24-MAR-94 8270 330 u 330 F 
. 4.3 05-SEP-92 8270 330 u 330 F 

8.6 05-SEP-92 8270 330 u 330 I F 
10 23-MAR-94 8270 330 u 330 F 

12.9 05-SEP-92 8270 330 u 330 F 
14.2 05-SEP-92 8270 330 u 330 F 
15 23-MAR-94 8270 330 u 330 F 

17.2 05-SEP-92 8270 330 u 330 F 
17.2 05-SEP-92 8270 330 u 330 F 
21.5 05-SEP-92 8270 330 u 330 F 
21.5 06-SEP-92 8270 330 u 330 F 
24.9 05-SEP-92 8270 330 u 330 D 
24.9 05-SEP-92 8270 330 u 330 F 
25 23-MAR-94 8270 330 u 330 F 
25 24-MAR-94 8270 330 u 330 F 

26.6 06-SEP-92 8270 330 u 330 F 
30 24-MAR-94 8270 330 u 330 F 

30.1 05-SEP-92 8270 I 330 u 330 F 
30.9 06-SEP-92 8270 I 330 u 330 I D 
30.9 06-SEP-92 8270 I 330 u 330 I F 
35 23-MAR-94 8270 i 330 u 330 F 
35 24-MAR-94 8270 I 330 u 330 F 

36.1 05-SEP-92 8270 330 u 330 F 
36.1 06-SEP-92 8270 I 330 u 330 F 
38. 7 06-SEP-92 8270 I 330 u 330 F 
39.1 05-SEP-92 8270 I 330 u 330 I F 
40 23-MAR-94 8270 i 330 u 330 F 
40 ! 24-MAR-94 8270 I 330 u 330 F 
43 I 05-SEP-92 8270 330 u 330 F 
43 ! 06-SEP-92 8270 I 330 u 330 F 
45 ! 24-MAR-94 8270 I 330 u 330 F 
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Table A-B: Organics analyses of soil samples from ER Site 52. 
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Analyte 
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Table A-8: Organics analyses of soil samples from ER Site 52. 

Sample 
Number 

, II Sample 
Sample Location Depth: 

(Ft) I 
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Table A·S: Organics analyses of soil samples from ER Site 52. 

Analyte Sample Location Qualifier 
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Table A-8: Organics analyses of soil samples from ER Site 52_ 

Analyte Qualifier 
I 1 Sample: 
i Sample Location I Depth 
I ! (Ft) 

Method 

• 
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Table A-B: Organics analyses of soil samples from ER Site 52_ 

; 
, , 

; Method , 
Sample i i : Amount 

Sample ; Sample ! Analytical i Sample 
Analyte i 

Number 
' Sample Location Depth 

Date i Method ! Detected Qualifier ; Detection 
Type I I I (Ft) : i (ug/kg) Limit I : , 

Pentanone, 4-methyl-, 2- ! SNLOO91946 i LWDS-52-BH06 ; 14.2 : 05-SEP-92 i 8240 10 U 
, 

10 F 
Pentanone, 4·melhyl-, 2- I SN LOO93660 i LWDS-52-BH15 15 ' 23-MAR-94 i 8240 

, 
10 U I 10 F I 

Pentanone, 4-methyl-, 2- I SNLOO91948 i L WDS-52-BH06 : 17.2 i 05-SEP-92 I 8240 i 10 , U 10 F 
Pentanone, 4-methyl-, 2- : SNLOO91942 I L WDS-52-BH08 : 17.2 i 05-SEP-92 I 8240 i 10 , U 10 F 
Pentanone, 4-methyl-, 2- I SNLOO91950 I LWDS-52-BH06 I 21.5 I 05-SEP-92 i 8240 i 10 U 10 F 
Pentanone, 4-methyl-, 2- ! SNLOO91964 I L WDS-52-BH08 I 21.5 I 06-SEP-92 j 8240 ! 10 U 10 F 
Pentanone, 4-methyl-, 2- I SNLOO91954 i L WDS-52-BH06 I 24.9 I 05-SEP-92 ! 8240 I 10 

, 
U 10 D 

Pentanone, 4-methyl-, 2- i SNLOO91952 L WDS-52-BH06 24.9 05-SEP-92 ' 8240 I 10 I U 10 F 
Pentanone, 4-methyl-, 2- SNLOO93664 i LWDS-52-BH15 25 23-MAR-94 i 8240 I 10 ! U 10 I F I 

Pentanone, 4-methyl-, 2- SNLOO93590 LWDS-52-BH16 25 24-MAR-94I 8240 I 10 ! U 10 F 
Pentanone, 4-methyl-, 2- SNLOO91966 L WDS-52-BH08 26.6 06-SEP-92 i 8240 I 10 I u 10 F 
Pentanone, 4-methyl-, 2- SNL0093594 L WDS-52-BH 16 30 24-MAR-94! 8240 I 10 I u 10 F 
Pentanone, 4-methyl·, 2- SNLOO91958 LWDS-52-BH06 30.1 05-SEP-92 I 8240 I 10 I u 10 F 
Pentanone, 4-methyl-, 2- SNLOO91968 LWDS-52-BHOB 30.9 06-SEP-92 ' 8240 I 10 U 10 F 
Pentanone, 4-methyl-, 2- SNLOO91970 LWDS-52-BHOB 30.9 06-SEP-92 8240 I 10 U 10 D 
Pentanone, 4-methyl-, 2- SNLOO93668 LWDS-52-BH15 35 23-MAR-94 8240 10 U 10 F 
Pentanone, 4-methyl-, 2- SNL0093598 LWDS-52-BH16 35 24-MAR-94 8240 I 10 U 10 F 
Pentanone, 4-methyl-, 2- SNL0091958 LWDS-52-BH06 36.1 05·SEP-92 8240 10 U 10 F 
Pentanone, 4-methyl-, 2- I SNLOO91972 L WDS-52-BH08 36.1 06-SEP-92 8240 I 10 U 10 F 
Pentanone, 4-methyl-, 2- SNLOO91974 LWDS-52-BH08 38.7 06·SEP-92 8240 I 10 U 10 F 
Pentanone, 4-methyl-, 2- SNLOO91960 LWDS-52·BH06 39.1 05-SEP-92 8240 : 10 U 10 F 
Pentanone, 4-methyl-, 2- SNLOO93672 LWDS-52·BH15 40 23-MAR-94 8240 10 U 10 F 
Pentanone, 4-methyl-, 2- SNLOO93602 L WDS-52-BH 16 40 24-MAR-94 8240 10 U 10 F 
Pentanone, 4-methyl-, 2- SNLOO91962 LWDS-52-BH06 43 05-SEP-92 8240 10 U 10 F 
Pentanone, 4-methyl-, 2- SNLOO91976 L WDS-52-BH08 43 06-SEP-92 8240 10 U 10 F 
Pentanone, 4-melhyl-, 2- SNLOO93606 LWDS-52-BH16 45 24-MAR-94 8240 10 U 10 F 
Pentanone, 4-methyl-, 2- SNL0093697 LWD8-52-BH15 50 23-MAR-94 8240 10 U 10 F 
Pentanone, 4-methyl-, 2- SNLOO93701 LWDS-52-BH15 50 23-MAR-94 8240 10 U 10 D 
Pentanone, 4-methyl-, 2- SNLOO93610 LWDS-52-BH16 50 24-MAR-94 8240 10 U 10 F 

Phenanthrene SNLOO91937 LWD8-52-BH08 4.3 05-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO91939 LWDS-52-BH08 8.6 05-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO93659 LWDS-52-BH15 10 23-MAR-94 8270 330 U 330 F 
Phenanthrene SNLOO91941 L WDS-52-BH08 12.9 05-SEP-92 8270 330 U 330 F 
Phenanlhrene SNLOO91947 L WDS-52-BH06 14.2 05-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO93663 L WDS-52-BH 15 15 23-MAR-94 8270 330 U 330 F 
Phenanthrene SNLOO91949 L WDS-52-BH06 17.2 05-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO91943 LWDS-52-BH08 17.2 05-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO91951 LWDS-52-BH06 21.5 05-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO91965 LWDS-52-BH08 21.5 06-SEP-92 8270 330 U 330 F 
Phenanthrene SNL0091955 L WDS-52-BH06 24.9 05-SEP-92 8270 330 U 330 D 
Phenanthrene SNLOO91953 L WDS-52-BH06 24.9 05-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO93667 LWDS-52-BH15 25 23-MAR-94 8270 330 U 330 F 
Phenanthrene SNLOO93593 LWDS-52-BH16 25 24-MAR-94 8270 330 U 330 F 
Phenanthrene SNL0091967 L WDS-52-BH08 26.6 06-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO93597 LWDS-52-BH16 30 24-MAR-94 8270 330 U 330 F 
Phenanthrene SNLOO91957 LWDS-52-BH06 30.1 05-SEP-92 8270 330 U I 330 

, 
F I 

Phenanthrene SNLOO91971 LWDS-52-BH08 30.9 06-SEP-92 8270 330 U 330 D 
Phenanthrene SNLOO91969 LWDS-52-BH08 30.9 06-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO93671 LWDS-52-BH15 35 23-MAR-94 8270 330 U 330 F 
Phenanthrene SNLOO93601 LWDS-52-BH16 35 24-MAR-94 8270 330 U 330 F 
Phenanthrene SNLOO91959 LWDS-52-BH06 36.1 05-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO91973 LWDS-52-BH08 36.1 06-SEP-92 8270 330 U 330 F 
Phenanthrene SNLOO91975 LWDS-52-BHOB 38.7 06-SEP-92 8270 330 I U 330 F 
Phenanthrene SNLOO91961 LWDS-52-BH06 39.1 05-SEP-92 8270 330 I U 330 F 
Phenanthrene SNLOO93696 LWDS-52-BH15 40 23-MAR-94 8270 330 U 330 F 
Phenanthrene SNLOO93605 LWDS-52-BH16 40 24-MAR-94 8270 , 330 U 330 F 
Phenanthrene SNLOO91963 LWDS-52-BH06 43 05-SEP-92 8270 

, 
330 U 330 

, F 
Phenanthrene I SNLOO91977 L WDS-52-BH08 43 06-SEP-92 I 8270 I 330 I U 330 F 
Phenanthrene I SNLOO93609 LWDS-52-BH16 45 I 24-MAR-94 ' 8270 I 330 I U ! 330 F 
Phenanthrene SNLOO93704 LWDS-52-BH15 I 50 I 23-MAR-94 8270 I 330 ! U 330 D 
Phenanthrene I SNLOO93700 LWDS-52-BH15 ! 50 I 23-MAR-94 8270 i 330 I U 

, 
330 F 

Phenanthrene SNLOO93613 LWDS-52-BH16 
, 

50 I 24-MAR-94 8270 i 330 I U i 330 I F I 

Phenol I SNLOO91937 LWDS-52-BH08 ! 4.3 ! 05-SEP-92 i 8270 i 330 i U , 330 F 
Phenol SNLOO91939 LWDS-52-BH08 : 8.6 I 05-SEP-92 I 8270 

, 
330 I U 330 F 

Phenol SNLOO93659 LWDS-52-BH15 I 10 I 23-MAR-94 I 8270 i 330 I U 330 F 
Phenol SNLOO91941 LWD8-52-BH08 I 12.9 ! 05-SEP-92 I 8270 I 330 U 330 F 
Phenol SNLOO91947 LWDS-52-BH06 I 14.2 i 05-SEP-92 I 8270 I 330 I U 330 F 
Phenol SNLOO93663 LWDS-52-BH15 i 15 I 23-MAR-94I 8270 I 330 I U 330 I F • 

LWDS AU Soil Organic Data,xls Page 42 of 50 2/28/2006 12:36 PM 



Table A-8: Organics analyses of soil samples from ER Site 52_ 

LWDS All Soil Organic Data,xls Page 43 of 50 2/2812006 12:36 PM 



Table A-8: Organics analyses of soil samples from ER Site 52. 

Analyte ! Sample Location. 
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Table A-8: Organics analyses of soil samples from ER Site 52. 

, 
Sample: ! i Amount : Method : S I 

; Sample Sample i Analytical i Detected 
' am e 

Analyte 
Number 

Sample Locallon Depth i 
Date I Method 

Qualifier i Detection! T p 
; (Ft) 

, 
(uglkg) i Limit : ype ! , 

; ~NI mQ1Qdl) I L 12.9 j 8240 I 5 U I 5 F 
I 14.2 I 8240 I 5 U I 5 F 

~NI mQ~RRn I L 115 15 i 8240 i 5 U I 5 F 
'-WI 3-1 : 15 

~ 
8010 50 U I 50 ; F 

SNL0091948 . L 17.2 8240 5 U 5 F 
LW[ 17.2 I 8240 5 U 

, 
5 F 

o l 21.5 8240 5 U 5 F 
T. SNL0091964 l 21.5 8240 5 U 5 F_ 

LV 24.9 8240 5 U 5 0 
TI SNL0091952 L 24.9 I 8240 5 U 5 F 

LV IS 2: 8240 5 U 5 F 
~NI mQ~RQll LV 2: 8240 5 U 5 F 

2: 8010 50 U 50 F 
SNL0091966 L 26.6 8240 5 U 5 F 

30 8240 5 , U 5 F 
SNL0091956 L 30.1 8240 5 U 5 F 

I LVI 30.9 8240 5 i u 5 0 
I I SNL0091968 L 30.9 8240 5 U 5 F 
I 35 8240 5 U 5 F 
I L 35 8240 5 U 5 F 

SNL0091956 36.1 
~ 

824!l 5 u 5 F 
SNL0091972 L 36.1 8240 5 U 5 F 
SNL0091974 38.7 

~ 
8240 5 U 5 F 

SNL0091960 39.1 8240 5 U 5 F 
l72 I 40 8240 5 U . 5 F 

16 40 8240 5 U 5 F 
SNL0091962 I 43 8240 5 U 5 F 

'76 43 8240 5 U 5 F 
~NL0093606 L 16 45 8240 5 U 5 F 

01 15 50 8240 5 U 5 0 
~NL0093697 L 15 50 8240 5 U 5 F 

• 10 L 16 50 8240 5 U 5 F 
Toluene ~NI mQ~R?? l 16 0 8240 . 5 U 5 TB 
Toluene ~:~~~: LV 4.3 

~ 
8240 5 U 5 F 

Toluene LV 8.6 8240 5 U 5 F 
Toluene LV 15 10 8240 3.2 J 5 F 
Toluene SNL0091940 LV 12.9 8240 5 U 5 F 
Toluene 14.2 8240 5 U 5 F 
TolUene LV 15 8240 4.3 J 5 F 
Toluene LVI 17.2 8240 5 U 5 F 
Toluene L 17.2 8240 5 U 5 F 
TolUene SNL0091950 LVI 21.5 8240 5 U 5 F 
Toluene SNL0091964 L 21.5 8240 5 U 5 F 
Toluene SNL0091964 24.9 8240 5 U 5 0 
TolUene . SNLOO91952 L 24.9 8240 5 U 5 F 
TolUene 5 25 8240 I.B J 5 F 
Toluene 25 I 24-MAR-94 8240 5 U 5 F 
TolUene SNLOO91966 2li.6 8240 5 U 5 F 
TolUene ~O 8240 5 U 5 F 
TolUene SNLOO91956 3( 1.1 8240 5 U 5 F 
Toluene SNLOO91970 3( 1.9 8240 5 U 5 0 
Toluene L 30.9 8240 5 U 5 F 
Toluene LWI 15 35 8240 5 U 5 F 
Toluene LW[ 16 35 8240 5 U 5 F 
Toluene L 36.1 8240 5 U 5 F 
Toluene 72 LWI 36.1 8240 5 U 5 F 
Toluene 74 L 36.7 8240 5 U 5 F 
Toluene SNL0091960 L 39.1 8240 5 U 5 F 
Toluene LV 40 8240 5 U 5 F 
Toluene ~NlmQMn? LV 40 8240 5 U 5 F 
Toluene LV, 43 8240 5 U 5 F 
Toluene I SNL0091976 L 43 8240 5 U 5 F 
Toluene I LVI 45 8240 , 5 U 5 F 
Toluene : ~NLOO93701 L 50 8240 5 i u 5 0 
Toluene 

, 
LVI 50 8240 5 _U 5 F I 

Toluene l10 LVI 50 8240 I 5 U 5 F 
I i ,1,1,2- ILl 5 I 19·DEC-94 8010 100 U 100 F 
I I? ?_trifl" 1,1,2- 15 I II 8010 100 I u I 100 F 
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I, 

T 

1,1 

TI 

" 

Analyte 

, 1.1,1-
, 1,1,1-
, 1,1,1-
,1,1,2-
,1,1,2-
, 1,1,2-
, 1.1.2-
,1,1,2-
,J,1,2, 
,1,1,2-
,1,1,2-
,1.1,2-
,1,1,2-
,1,1,2-
,1,1,2-
,1,1,2-
,1,1,2-
,1.1,2-
,1,1,2-
,1,1,2-
,1,1,2-
,1,1,2-
, 1,1,2-
,1,1,2-
1,1,2-

.1.1.2-
1,1,2-

.1.1.2-
,1,1,2-
,1.1.2-
,1,1,2-
,1,1,2-
,1,1,2-
,1,,1,2-
,1,1,2-
,1,1,2-
,1,1,2-
,1,1,2-
,1,1.2-
,1,1,2-
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Table A-B: Organics analyses of soil samples from ER Site 52. 

I Sample i Sample Sample : Analytical i Amount i Method Sample 
; Sample Location Depth D tiM th d ! Detected ! Qualifier Detection T Number 

L\I 
>=:NI mO~R07 L 

I >=:NI 

I 

o L\I 
L 

I 
'SNL0091938 L W[ 
I 

SNL0091940 L 
,SNL0091946 L ~ 
I !':NI mO~RRn L 

L~ 
I SNL0091948 L 

SNL0091942 
SNL0091950 L 
SNL0091964 
SNL0091954 

SN~ 
SNL0094209 

~~~ L 
L 

SNL0091970 L 
LWI 
L 
LWI 
L\I 

SNL0091972 L 

SNL0091960 L ~ 
72 

!':NI mO~Rn? L 

SNL0091962 LVI 
SNL0091976 L 
SNL~ 
SNL0093701 L 
SNL~ 
SNL0093610 

SNL~ 

SNL~mr 

SNL0091940 L 
L 

o L 
.\1 

,NL0091948 L 

I ,NL0091950 
SNL0091964 
SNL0091954 L~ 

SNL0091952 I 

L 
L 

SNL0091966 L 

SNL0091956 I 

170 
'!':NI m010RR I 

LW 
>=:NI mO~~OR L 

LWI 
SNL0091972 L 

LV 

(Ft) a e i eo, (uglkg) i Limit ype 

15 i 50 8240, 5 'U 5 D 
15 I 50 8240 5 i U 5 F 

i50' 824015 Ui 5 F 
~16: 0 I ' 8240 5 U 5 TB 

! 4.3 8240, 5: U '5 F 
5 ,1 8010 100 U 100 F 

I 8.6 8240 5 U I 5 F 
I 10 8240 5 U I 5 : F 

12.9 , 8240 5 U 5 F 
14.2 I 8240 i 5 U 5 F 
15 I 8240 5 U I 5 F 
15 1: 8010 100 U 100, F 

: 17.2 C 8240 5 U 5 F 
17.2 ~ 8240 5 U 5 F 
21.5 05·SEP·92 8240 5 U 5 F 
21.5 ~ 8240 5 U 5, F 
24.9 05·SEp·92 8240 5 U 5 D 
24.9 8240 5 U 5 F 
25 8240 5 U 5 F 
25 8240 5 U 5 F 
25 8010 100 U 100 F 

26.6 8240 5 U 5 F 
16 30 8240 5 U 5 F 

30-1 8240 5 U 5 F 
30.9 8240 5 U 5 D 
30.9 8240' 5 U 5 F 

15 35 8240 5 U 5 F 
16 35 8240 5 U 5 F 

36.1 8240 5 U 5 F 
36.1 8240 5 U 5 F 
3B.7 8240 5 U 5 F 
39.1 8240 5 U 5 F 
40 8240 5 U 5 F 
40 8240 5 U 5 F 

:;I~:~:~ : ~ : ~ 
45 8240 5 U 5 F 
50 8240 5 U 5 D 
50 82405_ U 5 F 
50 8240 5 U 5 F 
o 82405_ U 5 TB 

4.3 8240 5 U 5 F 
~ 5 ~ 8010 50 U 50 F 
H08 8.6 05·SEp·92 8240 5 U 5 F 

15 10 8240 5 U 5 F 
12.9 8240 5 U 5 F 
14.2 8240 5 U 5 F 

15 15 8240 5 U 5 F 
15 8010 50 U 50 F 

17.2 8240 5 U 5 F 
17.2 82405. U 5 F 
21.5 8240 5 U 5 F 
21.5 8240 5. U 5 F 
24.9 8240 5 U 5 D 
24.9 8240 5 U I 5. F 
25 I 8240 5 U 5 F 

I 25 I 8240 5 U 5 F 
25 '1: 8010 50 U 50 F 

26.6 8240 I 5 U 5 F 
30 ! 8240 5 U 5 F 

30.1 0 8240 5 U 5 F 

~ ;~:~ ~~+---':~~:~'--+i-7-:-+-----;~~+---7--:--+--';:-~D_I 
15 35 8240 I 5 U I 5 F 
16 35 8240 5 U 5 I F 

36.1 8240 5 U 5 I F 
36.1 8240 5 U 5 F 
38.7 8240 5 I U 5 F 
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Sample Location I Depth 

, (Ft) 
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Table A-B: Organics analyses of soil samples from ER Site 52_ 

, Sample 
Sample Location I Depth 

1Ft) 

I 
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Table A-9_ Radionuclide analyses of Soil Samples from ER Site 52_ 

! i 
: s;.,";,"~e 

I ' i ' :Mthd' NMED 
i i 

Analyle : Sample NUmber! Sample Location I Sample Date ! Analytical ACtl~lty i Qualifier j De:ec~on: Approved Sample 

(Ft) 
Method (pe,/g), 'j Limit : Background Type 

; I ' 
iii (pCUg) 

Tritium ; L . 4.3 I i EPA H-Ol -0.1 i , NA F 
; L 4.3 GAMMA 0.8 I , NA F 
• SN~ L 4.3 i~! GAMMA 0.14 1 < • 0.14 ' NA F 

-125 I SNL L 4.3 GAMMA - 0.256 I < 10.256 NA F 
Barlum-133 I : 4.3 

, 
GAMMA 0.11 I < , 0:11 NA F 

I L 4.3 , GAMMA 0.576 i < 0.576 NA F 
, SN~ L 4.3 I~ 

GAMMA 1.47 

I 

< 1.47 NA F 
!14 ' SNl L 4.3 GAMMA 0.7 NA F 

Cerlum-l44 I L 4.3 GAMMA 0.737 < 0.737 -i\iA 
I 

F 
L 4.3 GAMMA 0.0628 

, 
< 0.0628 NA F 

i ~~~ I 4.3 ~~ 
GAMMA 0.0475 < 0.0475 0.079 I F 

4.3 GAMMA 0.587 

i 
< I 0.587 NA F 

4.3 GAMMA 0.0555 < ~ NA 
I 

F 
1 l 4.3 GAMMA 0.032 < 0.032 NA F 
, 4.3 GAMMA' 0.0521 < i 0.0521 

I 

NA 

I 
F 

Lead-210 "'NI nnO>ORR l 4.3 ~ GAMMA 3.56 < 3.56 NA F 
Lead-212 LI' 4.3 GAMMA 0.222 ! < o:m NA F 
Lead-214 LI' 4.3 GAMMA 0.5 ! NA F 

4.3 GAMMA 0.0856 < 0.0856 NA F 

~~~ ~ 4.3 ~ 
3AMMA 0.161 < 0.161 NA , F 

4.3 lAMMA 14 I NA I F 
LV. 4.3 3AMMA 1.95 < 1.95' ""1:"76 F 

i 4.3 3AMMA 0.681 < 0.681 NA F 
4. GAMMA 0.0599 < 0.0599 NA F 

~~~. L 4. 0 GAMMA 0.072 < 0.072 NA I F 
4. a GAMMA 0.2 11' NA F 
4. GAMMA 1.79 < 1.79 1:4 -I' 

Uranium-235 4.3 GAMMA 0.118 < 0.118 0.16 F 

~~~ 
I 4.3 0 GAMMA 0.395 < 0.395 NA F 

Zinc-65 L 4.3 a GAMMA 0287 < 0:287 NA F 
I I L 4.3 GAMMA 0.142 < 0.142 NA -F 

Tritium 8.6 EPA H-Ol 0 1( NA F 

~~~ 8.6 GAMMA 0.6 1( NA F 
L 8.6 0, GAMMA 0.195 < 0.195 NA' F 

I 125 17 L 8.6 GAMMA 0.244 < 0.244 NA F 
Barlum-l33 17 L 8.6 GAMMA 0.0585 < 0.0585 NA F 

17 L 8.6 0: GAMMA 0.571 < 0.571 NA F 
"'NL0092397 L 8.6 05-: lEP-92 GAMMA 1.4 < 1.4 NA F 

8.6 GAMMA 0.4 i\iA F 
. Cerium-l44 8.6 GAMMA 0.764 < 0.764 NA F 

B.6 GAMMA 0.0938 < 0.0938 NA F 
INL' 

~ 
8.6 ~~~:: GAMMA 0.0503 < 0.0503 0.079 F 

Ij\jL 8.6 lAMMA 0.65 < 065 NA F 
8.6 GAMMA 0.0495 < n:n.i.liii NA- F 

L' 8.6 GAMMA 0.0594 < 0.0594 NA F 
8.6 GAMMA 0.107 < 0.107 NA F 

lN~7 8.6 ~ 
GAMMA 3.02 < 3.02 NA F 

IN_L 197 L B.6 lAMMA 0.5 NA F 
Lead-214 LVI 8.6 GAMMA 0.4 NA I F 

LVI 8.6 GAMMA 0.0633 < 0.06: l3 NA 
, F 

LW 8.6 GAMMA 0.29 < 0.2! NA F 

~~.~ '~ 8.6 ~ 
GAMMA 19 NA F 

I 8.6 lAMMA 2.14 < -2:-1.i 1.76 F 
I I LW 8.6 GAMMA I 0.316 , < 0.316 NA I -F 

, 8.6 GAMMA 0.1 < 0.1 NA I F 

I 8.6 GAMMA 0.0877 I < 1 0.0877 I NA I F 
T I . 

~~~ L I 8.6 GAMMA 0.2 . 11 NA I F 
8.6 0 GAMMA 1.56 < ""i1i6 I 1.4 F 

Uranium-235 L 8.6 GAMMA ' 0.133 < 0.133 I 0:16 F 
8.6 GAMMA ! 0.793 < ' 0.793 NA F 

Zlnc-65 ~ 8.6 0 GAMMA I 0.29 < I 029 NA F 
Zirconium-a, I L 8.6 ( GAMMA I 'o:i 11 < I o:11f i NA I F 

Trilium ' L 12.9 I EPA H-Ol ; 0 II( NA I F 
. L I 12.9 . GAMMA 

, 
0.6 i NA 

, 
F 

"'NlmQ~ L I 12.9 , i GAMMA i 0.127 I < 0.127 , NA F 
-125 L i 12.9 0 GAMMA 0.22 I < -0.22 i NA F 

Barium-133 i 12.9 GAMMA 0.0889 < 0.0889 NA , F 
1 12.9 GAMMA 0.497 < 0.497 NA i F 

I L 12.9 GAMMA 1.19 < 1.19 NA 1 F 
"'NI mo.",," L 12.9 I GAMMA 0.4 NA I F 
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Table A·9. Radionuclide analyses of Soil Samples from ER Site 52. 

Analyte 

Lead·212 
Lead·214 

Pot ••• i, 'm.40 

133M! 
Zlnc-65 

Tritium 

I 
Cobalt·57 
Cobalt·58 
Cobalt-6O 
Lead·210 
Lead·212 
Lead·214 

TI I 
U 

Xenon·133,·I33M 
Zlnc·65 

Tritium 
I 

I ·7 

SNI nOO?4.1? 

SNI OOQ?441 

SNL0092441 
11 

SNL0092441 
SN 11 

SNI nnQ?441 

11 

I nnQ?44t 

o 
o 

I 

I 

L 
L 

L 
L 
L~ 

L 

L 
L 
L 
L 
LWC 
L 
L 
L 
LWC 
L 
L 
L 
L 
L 
L 

L~ 

L 
L 
LW 
L 
L 
LW 
LW 

inA 

SamPle
i 

Depth II Sample Date 
(Ft) , 

Analytical 
Method 

, i ' , ' ! ' Method: NMED I 
I, Activity ,QUalifier i', Detection i Approved I Sample 
, (pCilg) , 'Li't: Background; Type 
! i : m. ! (pCilg) ! 

21.5 ! GAMMA 0.4 °JI NA I F 
21.5 ! GAMMA ,0.4 ; 11 II NA ! F 
21.5 I GAMMA i 0.0416 <: 0.0416 NA I F 
21.5 I GAMMA : 0.238 < i 0.238 NA I F 
21.5 1 GAMMA ! 12 .JI NA! F 
21.5 GAMMA 1.91 I < '1.91 1.76 i F 
21.5 GAMMA 0.667 < 0.667 NA F 
21.5 GAMMA 0.0883 I < 0.0863 NA F 

I 21.5 GAMMA 0.052' < 0.052 NA F 
, 21.5 GAMMA 0.12 < 0.12 NA F 

21.5 GAMMA 1.51 < 1.51 1.4 F 

21.5 06.SE~P.9~2---;G~AM~MA-+_;;cOI .. l~ 16_1i---"-<-!_---'0;;C' .. l:~ 16-+-----"0~.16_i--~ F-j 
21.5 06·SEp·92 GAMMA 0.552 < 0.552 NA F 
21.5 GAMMA 0.0872 < 0.0872 NA F 
21.5 GAMMA 0.0718 < 0.0718 NA F 
26.6 2 EPA H·Ol 0 NA F 
26.6 GAMMA 0.6 NA F 
26.6 GAMMA 0.123 < 0.123 NA F 
26.6 GAMMA 0.0799 < ' 0.0799 NA F 
26.6 GAMMA 0.0654 i < 0.0654 NA F 
26.6 GAMMA 0.427 < 0.427 NA F 
26.6 01 GAMMA 1.21 < 1.21 NA F 
26.6 0 GAMMA 0.5 NA F 
26.6 GAMMA 0.543 < 0.543 NA F 

26.6 ~="",+~l~AMM~~'A'---+--c0""' .. '0=S66+--,<,---+--,,,01 .. 10=666,-+_-=,N=cJ,A'o---t-_~ F_I 
26.6 ~EP.g2 lAMMA 0.0531 < 0.0531 0.079 F 
26.6 lAMMA 0.567 < 0.567 NA~_ 
26.6 lAMMA 0.0485 < 0.0485 NA F 
26.6 GAMMA 0.0604 < 0.0604 NA F 
26.6 GAMMA 0.061 < 0.061 NA F 
26.6 GAMMA 2.34 < 2.34 NA~ 
26.6 GAMMA 0.5. 11 NA F 
26.6 GAMMA 0.5 NA F 

26.6 ~~~_~ GA~MMAc-+---,,0~.063H7_~<-+-~ 0.063~7-t----;N"fi:-A---1_.;:-F_1 
26.6 06-SEp·92 GAMMA 0.157 < 0.157 NA F 
26.6 GAMMA 12 1( NA F 
26.6 GAMMA 1.67 < 1.67 1.76 F 

26.6 06.S~~-t-__ G~AM~MA-t_~ 01 .. ~264c-+---=<'---r;;'S01 .. ~,264C-+-2 NA_-J---;Fc-j 
26.6 ~EP·92 GAMMA 0.0776 < 0.0776 NA F 
26.6 06·SEp·92 GAMMA 0.0385 < 0.0385 NA F 
26.6 GAMMA 0.2 NA F 
26.6 GAMMA 1.47 < 1.47 1.4 F 
26.6 06·SEp·92 GAMMA 0.104 < 0.104 0.16 F 
26.6 06·SEp·92 GAMMA 0.558 < 0.558 NA F 
26.6 0 GAMMA 0.233 < 0.233 NA F 
2S.6 GAMMA 0.141 < 0.141 NA F 
30.9 EPA H-ol -0.1 NA F 
30.9 06·SEp·92 GAMMA O.S 1 NA F 
30.9 OS·SEP·92 GAMMA 0,0993 < , 0.0993 NA F 
30.9 GAMMA 0.183 < 0.183 NA I F 

1 30.9 GAMMA 0.0593 < 0.0593 NA F 
30.9 GAMMA 0.376 < 0.376 NA F 
30.9 06-SEp·92 GAMMA 1.06 < 1.06 NA F 

L 
LWI 

30.9 ~~~.~~ GAMMA 0.4 NA of' 
08 30.9 06-SLr -,~ GAMMA I 0.562 < 0.562 NA F 

( 

( 

I 
Cobalt·57 

I 
Lead·210 
Lead·212 
Lead·214 

106 

SNI nnQ?4on 

SN1, 

SN~' 
I SNL0092450 , 

SNI I 
I SNI 

OR 

L 
L 
LWC 
LWC 
LWDS·52·BH08 
L~ 
LWD8-52·BH08 
LW 

o ' LW 
o LW 

I LW 

LWDS All Soi! Aad Data.xls 

30.9 GAMMA I 0.032 < 0.032 NA F 

30.9 ~~-t-_G~AM""M~:';.'-iA-+I_~0I..I0~711' 7-+---=<'--+-,0"", .. 10S;711' 7-+---'0""'.I.0';"---79-+_---';Fc-j 
30.9 ~EP·92 GAMMA 0.483 < 0.483 NA F 
30.9 GAMMA 0.0451 <, 0.0451 NA I F 
30.9 GAMMA 0.0459 < 0,0459 NA F 
30.9 GAMMA i 0.0534 < 0.0534 NA F 
30.9 GAMMA 2.61 < 2.61 NA F 
30.9 GAMMA 0.4 I NA F 

i 30.9 GAMMA 0.4 I NA F 
i 30.9 GAMMA 0.0347 I < 0.0347 NA F 

30.9 GAMMA 0.166 I < 0.16E) NA i F 
i 30.9 GAMMA 10 NA , F 

30.9 GAMMA 1.58 I < 1.58 1.76 I F 
I 30.9 GAMMA 0.622 I < 0.622 NA: F 
I 30.9 GAMMA 0.0529 I < 0.0529 NA I F 
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Table A·9. Radionuclide analyses of Soil Samples from ER Site 52. 

, 
iSample, Activity i ..: Meth~cI NMED 

Analyte Sample Number i Sample Location 1 Depth i Sample Date 
Analytical 

( CU) Quallf,er! Detecllon 
Approved Sample 

! (Ft) 1 Method p g i Limit 
Background Type 

; (pCI/g) 

i ' !IN' nno?477 , L 38.7 GAMMA 0.5 NA ; F 
i i ,·241 m L I 38.7 : GAMMA 0.0911 < 0.0911 NA F 

! L ! 38.7 i GAMMA 0.204 < 0.204 NA ; F 
LWI I 38.7 ! 01 GAMMA 0.0591 < 0.0591 NA 

, 
F 

I : , L OB : 38.7 i 01 GAMMA 0.231 < '0.231 NA I "-
I I 3B.7 ! GAMMA O.99B < 0.998 i NA F 

: I , 38.7 i GAMMA I 0.5 ! 11 )1 NA F 
; , L 3B.7 I GAMMA i 0.546 < i 0.546 I NA I F 
I !IN 38.7 ! 

, 
! 0.0661 I NA i E T7 GAMMA , 0.0661 < 

Cesium-137 ! 3B.7 I GAMMA I 0.0572 < i 0.0572 0.079 ! F 
( : 3B.7 i GAMMA ! 0.602 < ' 0.602 NA i F 

! L 3B.71~ GAMMA 0.0511 < , 0.0511 NA F 
Cobalt~5B ! !lNLOO92477 L 38.7 I GAMMA i 0.0306 < 0.0306 I NA F 
Cobalt·60 77 3B.7 GAMMA I 0.0513 < 0.0513 I NA F 
Lead·210 77 I LVI I 38.7 GAMMA I 2.65 < 2.65 NA F 
Lead·212 , LIN I 38.7 3AMMA ! 0.4 NA F 
Lead·214 3B.7 3AMMA 0.5 NA F 

!IN 77 I 38.7 C 3AMMA 0.0763 < 0.0763 NA F 
77 I L 3B.7 3AMMA 0,223 < 0.223 NA F 
77 I L 38.7 GAMMA 11 NA F 

I 38.7 GAMMA 1.68 < 1.68 1.76 F 
!lNL0092477 i 
~ I 38.7 GAMMA 0.692 .~ 0.692 NA F 

I 77 I 38.7 GAMMA 0.0362 < 0.0362 Nb_ F 
'7 I 38.7 GAMMA 0.0741 < 0.0741 NA F 

TI I n 38 .. 7 GAMMA 0.1 NA F 
TI i I 38.7 01 GAMMA 1.38 < 1,38 1.4 F 

!IN n L ! 38.7 0 GAMMA 0.105 < 0.105 0.16 i F 
_ Xenon·133,.I33M 38.7 GAMMA 0.616 < 0.616 NA F 

Zinc-65 3B.7 GAMMA 0.226 < 0.226 NA F 
SNLOO92477 106 3B.7 01 GAMMA 0.0637 < 0.0637 NA F 

Tritium !IN I OOQ?4R~ L 43 01 EPA H·Ol 0 NA F 

I L 43 GAMMA 0.4 NA F 

e 41 L 43 GAMMA 0.0945 < 0.0945 NA F 
125 L 43 GAMMA 0.10B < 0.108 NA F 

!lNIOOQ?4R" L 43 GAMMA 0.0623 < 0.0623 NA E_ 
""",llh,m.7 L 43 GAMMA 0.347 < 0.347 NA F 

Bismulh·212 L 43 GAMMA 0.B37 < 0.837 NA F 
LWI 43 06.~~ GAMMA 0.3 11 NA F 

~~~ 43 IAMMA 0.425 "- 0.425 NA F 
Ceslum·l34 L 43 ~EP.92 GAMMA 0.0463 < 0.0463 NA F 
Cesium·137 LVI 43 GAMMA 0,0317 < 0.0317 0.079 F 

( LIN 43 GAMMA 0.249 < 0.249 NA F 
I 43 

~ 
GAMMA 0.034 < 0.034 NA F 

I SNIOM?4R" 
~ 43 GAMMA 0.0539 < 0.0539 NA F 

I 43 GAMMA 0.033 < 0.033 cNA_ F 
Lead·210 LIN 43 GAMMA 2.15 < 2.15 NA F 
Lead·212 LW 43 GAMMA 0.3 NA F 
Lead·214 43 06·E ;Ep·92 GAMMA 0.4 

~ 
NA F 

SNI nn<l?4RA 

~ 43 06·E ;Ep·92 GAMMA 0.0511 <- NA F 
RN 43 GAMMA 0.0961 < 0.0961 Np, F 

L 43 GAMMA 10 NA F 
L 43 

~ 
GAMMA 1.26 < 1.26 1.76 F 

I ~fi2.R~ 43 GAMMA 0.439 < 0.439 NA F 

SN~ 43 GAMMA 0.03B8 < 0.0368 NA E 
LWI 43 GAMMA 0.0561 < 0.0561 

, 
NA F , 

I L 43 I GAMMA 0.2 NA F 
TI L 43 GAMMA 1.14 < 1.14 1.4 F 

~~~ L 43 I ~ 0.0793_ < 0.0793 I 0.16 F 
Xenon·133.·133M L 43 GAMMA 0.334 < 0.334 NA F 

Zinc·65 L 43 GAMMA 0.19 < 0.19 NA F 
43 m GAMMA 0.069 < 0.069 NA F 

Trilium , 32.4 EPA H·Ol I 0 !~ NA F 
I RNI nnQ?4Q~ L 32.4 GAMMA I 0.4 NA F 

L 32.4 GAMMA 0.103 < i 0.103 I NA F 
i 125 I LVI 32.4 GAMMA 0.12 < 0.12 NA F 

Barium·133 
I 

LVI 32.4 GAMMA 0,0605 < 0.0605 NA F 
Re",lIi"m.7 SNI nnQ?4Qfi I 32.4 GAMMA 0.194 < 0.184 NA F 
Fl;.m"t~·212 RN. I LW 32.4 07·SEp·92 GAMMA 0.711 < 0.711 NA F I 

114 I LW 32.4 GAMMA 0.4 NA F 
I ! L 32,4 GAMMA 0.447 < 0.447 NA F 
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Table A-9_ Radionuclide analyses of Soil Samples from ER Site 52 . 

. 

Analyle I
' ; , , 
! Sample Number; Sample Location i s;:r::.e 

Sample Date 

I (Ft) 

Analytical 
Method 

. ! Method NMED: 

~;~~~i ! Qualifier DeLle I C~itOn B:~~~~:~d! s~;:.:e 
I ml i (pCVg) i 

Lead-214 ! 

R 

I 
TI i 
l 

Xenon-l ~3.-1~~3M 
Zlnc-65 

Tritium 

I 125 
Barium-133 

I I 
12 
14 

Cerlum-l44 

Lead·210 
Lead·212 
Lead-214 

l,-l33M 
Zlnc-e5 

I 
Trilium 

12 

Cesium-l34 
Cesium-137 

Coball-57 
Coball-58 

! 
~ L 
! L 

!':N I nnA'!;47 L 

I L 
• L 
! LWI 

!':NI OOA,.<;47 L 

L 
L 
L 

"NI nnA'!;47 L 106 
47 L 06 

, LWC 
LWI 
LVI 

I nnA'~~A LVI 

I nnQ'~~R 

SN~ 

!':NI 00925R~ I 

i 

LVI 
LW 

LW 
LW 
LW, 
LWI 

~ 
LW 

L 
L 
L 
L 
L' 
L 
L 

L 
L 
LW 

L 
LW 
L 
L 
L 
L 
L 
L 

LWDS-52-BH06 
L 
LVI 
LVI 

1-----~~~::~:~~!11O;;;-2-+-o~~~~2~ I· ~ 
Lead·214! I LW 

I I 
I "NI 0092~RIi LW 

L 
L 
L 

!':NI 00925RIi I L 

• L 

LWDS All Soil Rad Da1a.xls 

, 14.2 : I GAMMA 0.4 'i NA ! F 
i 14.2 I GAMMA 0.0648 < 0.0648, NA ; F 
! 14.2 i i G .... MMA I 0.0996 <. '0.0996: NA F 
I 14.2 ' I GAMMA I 11 NA I F 

I 14.2 i I GAMMA 1.3 < 1.3 1.76 F 
I 14.2 GAMMA 0.435 r < i 0.435' NA F 

! ~::~ I ~~~~ ~:~~~~ i : ! ~:~:~ I ~~ I ~ 
I 14.2 05-S!;P-92 i GAMMA 0.2 i ,NA F 
I 14.2 GAMMA 0.976. <' 0.976 1.4 F 

14.2 I GAMMA j 0.0796 < 0.0796 0.16 F 
I 14.2 I GAMMA i 0.481 < 0.461 NA F 
, 14.2 GAMMA 0.175 < 0.175 NA F 

14.2 ~ GAMMA 0.0557 ~< 0.0557 NA F 
17.2 05-SEF'-.9j! EPA H-Ol ! -D.l NA I. F 
17.2 GAMMA I 0.5 NA F 
17.2 GAMMA I 0.124 < 0.124 NA I F 
17.2 GAMMA I 0.128 < 0.128 NA F 
17.2 2 GAMMA .0.0665 < 0.0665 NA F 
17.2 GAMMA 0.298 <! 0.298 NA F 
17.2 GAMMA 1.01 < I 1.01 NA F 
17.2 GAMMA 0.3 • 11 NA F 

~ ~ ~:~ ~~~~=:~~c--~~l~A~MM~M'2-AA-I-Cf~i=·~·7o+---.O:'----r.~""I~;=2';":;7--t--'2-~~.-1---';=--.. ~.-I 
17.2 GAMMA 0.0376 < 0.0376 0.079 F 
17.2 GAMMA 0.34 < 0.34 NA F 

I 17.2 GAMMA 0.0405 < 0.0405 NA F 
17.2 GAMMA 0.024 < 0.024 NA F 
17.2 GAMMA 0.0365 < 0.0365 NA F 
17.2 GAMMA 2.04 < 2.04 NA F 
17.2 GAMMA 0.4 NA F 
17.2 GAMMA 0.3 NA F 
17.2 GAMMA 0.0283 < 0.0283 NA F 
17.2 GAMMA 0.114 < 0.114 NA F 
17.2 GAMMA 11 NA F 
17.2 GAMMA 1.51< 1.51 1.76 F 

·17.2 GAMMA I 0.416 < 0.416 NA F 
17.2 GAMMA 0.0513 < 0.0513 NA F 
17.2 GAMMA 0.0424 < 0.0424 NA F 
17.2 GAMMA 0.1 NA F 
17.2 ~ GAMMA 1.24· < 1.24 1.4 F 
17.2 05-S~ GAMMA 0.0942 < 0.0942 0.16 F 
17.2 GAMMA 0.383 < 0.383 NA F 
17.2 GAMMA 0.179 < 0.179 NA F 
17.2 GAMMA 0.0771 < 0.0771 NA F 

21.5 0 EPA H-Dl 0 lQQQQQQQQ.~;t-_~ NJ.A7---t-_-;:.F __ 1 
21.5 GAMMA 0.7 100000000 NA F 
21.5 GAMMA 0.11 < 0.11 NA F 
21.5 GAMMA 0.0899 < 0.0899 NA F 
21.5 GAMMA 0.0487 < 0.0467 NA F 
21.5 GAMMA 0.538 < 0.538 ~p, F 
21.5 GAMMA 0.961 <. 0.961 NA F 
21.5 GAMMA 0.5 NA F 

I 21.5 GAMMA 0.501 < 0.501 NA F 
i 21.5 ~ lAMMA! 0.0524 < 0.0524 NA F 

~ 21.5 05-S~ lAM",A I 0.0504 < 0,0504 0.079 F 
21.5 . lAMMA I 0.432 < 0.432 NA F 
21.5 lAMMA I 0.0357 < 0.0357 NA F 
21.5 GAMMA I 0.0516 < 0.0516 NA F 
21.5 i GAMMA I. 0.0582 < 0.0582 NA F 
21.5 GAMMA I 2.95 < 2.95 NA F 
21.5 GAMMA ! 0.5 NA F 
21.5 GAMMA i 0.6 I NA ' F 
21.5 GAMMA I 0.0649 <: 0.0649 I NA I F~ 
21.5 GAMMA 0.144 < 0.144 NA I F 

, 21.5 GAMMA 14 ! 11 I NA F 
I 21.5 GAMMA 1.58 < I 1.58 i 1.76 F 
I 21.5 GAMMA 0.275 .< ' 0.275 I NA F 
I 21.5 , i GAMMA 0.0419 < 0.0419 NA F 
! 21.5 I i GAMMA 0.0811 < I 0.0811 NA F 
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• 

Analyte 

Table A·g. Radionuclide analyses of Soil Samples from ER Site 52. 

i , Sample Analytical : Activity ! , Method : ApNp~!~d 
I 

Sample Number Sample Location ,Depth Sample Cate :: Qualifier' Detection' 
, i' (Ft) : Method :, (pCI/g) Limit : B.ckg~ound 
, I; I ' ,(pCl/g), 

Sample 
Type 

'flNIMO?<O? L , 30,1 GAMMA : 0,127 < 0.127' NA F 
·125 I : 30,1 GAMMA • 0,133 <' Q.i33 iNA , F 

Barium-l33 I L I 30,1 GAMMA i 0,0635 <: 0,0635! NIl ': F 
SNlnnO?,Q? L i 30,1 GAMMA 0,407' '< • 00407 I NA F 
SNI nno?<o? L I 30,1 ° GAMMA : 1,15 <, '1.15 NA' F 

114 SN I '30.1 ° GAMMA I 0,5 I -iliA F 
I : 30,1 GAMMA 0,517 < 0.517 NIl IF 

51 
CObalt-57 

Lead-210 
Lead-212 
Lead-214 

106 

Zinc-65 

Tritium 

Lead-210 
Lead·212 
Lead-214 

TI i 

, 

U 
Xenon-133,-133M 

Zinc-S5 

Tritium 
Actinium-228 

i -125 
Barlum-l33 

I 
I 12 

, 14: 
Cerium·l44 ; 

I : 30.1 ! : GAMMA 0,0315 I < 0.0315 NA i F 
I l i 30.1 I 'GAMMA ! 0,0436 < 0,0436 0,079' F 
'I LV ' 30,1 GAMMA 0.519 < Q.5i9 -iliA I F 

, 30.1 GAMMA 0,04 < 0,04 NIl!' F 
30,1 GAMMA 0,0304! < 0,0304 NA: F 

LWDS·52-BHOS 30.1 GAMMA 0,0306, < . 0,0306 NA I F 
LV 30.1 GAMMA' 2,82 < 2112 NA F 
LV 30.1 GAMMA 0.4 NIl I F 

30.1 GAMMA 0.4 NA F 

~~~ L 30.1 , ~AMMA 0,201 < 0:201 NA F 
30,1 m OlAMMA 0,047 < 0,047 NA F 

flNL0092601 

flNL0092601 
11 

, l 
i LI' 

LVI 

l 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

L 
L 

L 
LIII 
LIII 

! LIII 

30,1 3AMMA 12 NA F 
30.1 3AMMA 1.81 < 1,81 "1:7R'F 
30,1 GAMMA 0043 < 0,43 NA F 
~~'~ ~~-~E~P-92~_~ GA~MMA~~0=,05"~'3f~:-'-<-I-~ 0) .. ~0513~~--:N:7--A--+~;:---JF 
,,0. I uo-.lEP-92 GAMMA 0,0559 <! .o:Os59~l--_~NA~l---'=--F-J 
30.1 GAMMA 0.1 , iC5ilOOOOOo NIl F 
30.1 GAMMA 1,24 < I 1.24 1.4 F 
~~.~ ~~-~EP~-92+...:G~AM~MA-+_701 .. -:-;111'O-3+--..::<,----+-, _~01.1.~13-+--,0"", .. 10'S_-+_-,;:-F-/ 
ou. ! uo-ciEP-92 . GAMMA 0.524 < 01;24 NA F 
30.1 C GAMMA 0.223 < D.223 NA F 
30.1 GAMMA 0.132 < 0,132 NIl F 
3S.1 EPAH-Ol .a. 1 11 NA F 
3S.1 05-SEP-92 GAMMA 0,5 NA F 
3S.1 0 GAMMA 0.13 < Q.i3 NA F 
3S.1 GAMMA 0.207 < 0,207 NIl F 
3S.1 GAMMA 0,0741 < 0,0741 NA F 
3S.1 GAMMA 0.647 < 1l.647 NA F 

I 3S.1 GAMMA 1,27 < 1.27 -NA F 
36.1 GAMMA 0.5 1c NII'F 
36.1 GAMMA 0,699 < 0.S99 NA I F 

I 36.1 GAMMA 0,077 < 0,077 NA F 
36.1 0. lAMMA 0,093 < o:D93 0,079 I F 
3S.1 ° GAMMA 0,703 < 0:703 1\iA' F 
36,1 GAMMA 0,OS32 < 0,0632 NA I F 
36,1 GAMMA 0,0813 < 0.0613 NA i F 
36,1 05-SEP-92 GAMMA 0,0638 < 0.0638 NA F 

;::~ ~~~::~~--'~~:\~~MMM~AA4-~~~'i~,~+--~<-1-~~~~~-1-~~~~~-+----:~~ 
3S.1 GAMMA O.S NIl F 
3S.1 1 GAMMA 0,0475 < 0,0475 NA F 
36.1 05-SEP-92 GAMMA 0,288 < 0,288 NA F 
36.1 ..Q§-§;~.~~ GAMMA 15 NA F 
3S.1 OS:S"r-.< GAMMA 1,9,,' 1.9 ~' F 

3S.1 GAMMA 0.783 < 0,783 NA F 
3S,1 GAMMA 0.0452 I < 0.0452 NA F 
3S,1 05-SEP-92 GAMMA 0.0484 I < 0.0484 NA F 
36.1 05-SEP-92 GAMMA ' 0.2 'iliA F ~~~=OIO--:---7c~C!;';; 

01 

SNL0092610 
SN 
SN 

SNLffiQ?610 
flNI 510 

510 

I L 
LW 
L 
L 
L 
LW 
LWI 
L 
L 

L 
LWe 
l 
l 
LW[ 

36.1 GAMMA 1.62 I < 1,62 1:4 'F 
36.1 GAMMA 0.116 < 0.116' 0,16 F 
36.1 ~ GAMMA 0.581 < 0.581 NA F 
36,1 05-SEP-92 'GAMMA 0,258 < D:25a- NA F 
3S.1 e GAMMA 0,121 < Q.i21 IliA F 
39,1 EPA H.al .a.l NA F 
39,1 GAMMA 0.457 < 0.457 NA F 

, 39,1 'GAMMA 0,164 < '0:184' NA F 
i 39,1 GAMMA 0,123 < D.i23 Nil F 

39.1 GAMMA 0,0517 < I 0,0517 NA! F 
: 39,1 GAMMA 0,679 <! 0,679 NA F 

39.1 GAMMA 1.24 < --1.24 NA 1 F 
iOS 39,1 GAMMA 'ii,s I NAiF 

39,1 GAMMA I 0,643 < O,S43 1IiA'-F 
39,1 : GAMMA ,0,0782 <' 0.0782 NA! F 
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Sample Location 
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Depth I Sample Date 

! (Ft) I 
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p 

Analyte 

Cobalt-57 
ronh.lt_ 

lead-21O 
lead-212 
lead-214 

·106 

T I 

Zlnc,65 
I I 

TrHlum 
I 

I 
BarlulTl:1.33 

Cerlu~ 
Ceslum-l34 
Ceslum-137 

Cobalt-57 
Cobalt-58 
Coball-SO 
lead-210 
lead-212 
lead-214 

n·40 

T I 
, 
I 

Table A-9, Radionuclide analyses of Soil Samples from ER Site 52_ 

i ; " '" : ' Sample: : : Method 
, Sa " Analytical j Activity ',Q IIII Det ct' Approved; Sample 

NMED 

Sample Number i mple location i Depth :'" Sample Date Method (pCI/g) i ua er l~ .'ton Background Type 
: (Ft) i : ,m, (pCi/g) 

, ' 

, ! , 26.6 : I GAMMA i 0.235 < 0.235 NA F 
, ""'lOO92673 i I 26.6 i ~! GAMMA '0.0391' < ! 0.0391 NA F 
i 73 , L I 26.6 i 06-SEP-92 I GAMMA i 0.62 I < 0.621'l~ F, 
: ! l : 26.6 I GAMMA i 1.03 I < 1.03 NA F 

! L ! 26.6 GAMMA I 0.5 I NA F 
I """ nn~?R7' i _26$ I~." GAMMA 1 0.626 < 0.626 NA F 
: I l 26.6 . 06-SEP~-92'-i'-G~AM~MA----i~'-"01 .. ~'052-!-! -----'<'------+-~0.00~52-!--·~f'JA-+---'.oFc-l 

N' 

SN 
SN 

73 

i73 
73 

l73 
l73 

, 
26.6 GAMMA 0.0721 < 0.0721 0.079 F 
26.6 GAMMA 0.369 < 0.369 NA F 

L 
~6~6~ C' GA~ 0.041 < 0.041 NA F 
26.6 06-SEP-92 GAMMA' 0.0493 < 0.0493 I NA F 
26.6 GAMMA '0.101 < 0.101 NA F 

L 26.6 GAMMA 2.89 < 2.89 NA I F 
26.6 ~ GAMMA 0.4 I NA I F 
26.6 06·~EP·92 GAMMA O.S I NA I F ~ 

L 
l 

lV\ 

lW 
lW 
l 
l 
lW 

l 

l 

l 
l 

h 

L 
lV\ 
lV\ 
L 
l 
lW 
lV\ 
L 
L 
l 
LW 
l 

26.6 GAMMA 0.07B3 < I 0.0783 i NA ! F 
i 26.6 GAMMA 0.127 <' 0.127 I NA ! F 

26.6 GAMMA 14 11, NA F 
j!6~6 GAMMA 1.82 < 1.82 1.76 F 

107 26.6 GAMMA 0.5OB < 0.508 NA F 
26.6 GAMMA 0.0307 <' 0.0307 NA F 

. 26.6 GAMMA 0.0368 < 0.0368 NA F 
26.6 GAMMA 0.2 ' 11 NA F 
26.6 A' GAMMA' 1.29 < J.29 1.4 F 
26.6 GAMMA 0.113 < 0.113 I 0.16 I F 
26.6 GAMMA 0.508 < 0.508 NA F 

, 26.6 GAMMA 0.258 < 0.258 NA F 
.1§.6 ~ GAMM~ 0.059 < 0.059 NA F 
26.6 06-SEP-92 EPA H-Ol 0.1.f'4A Q. 
26.6 GAMMA 0.6 1{ NA D 
26.6 GAMMA 0.0974 < 0.0974 NA D 

.1§& GAMMA 0.07B~ < 0.Q785 NA D 
26.6 GAMMA 0.0324 < 0.0324 .M 'D 
26.6 GAMMA 0.213 < 0.213 NA D 
26.6 GAMMA 0.655 < 0.655 NA D 
26.6 ~ GAMMA 0.6 NA D 
26.6 06-SEP-92 GAMMA 0.322 < 0.322 NA D 
26.6 GAMMA 0.0167 < 0.0167 NA D 
26.6 GAMMA 0.0413 < 0.0413 0.079 0 
26.6. a GAMMA 0.176 < 0.176 NA 0 
~, GAMMA 0.0364 < 0.0364 NA D 
26.6 GAMMA 0.01!16 < 0.Q196 ~ D 
26.6 GAMMA 0.Q1, < 0.018 NA D 

)7 26.6 GAMMA 1.69 < 1.69 NA D 
26.6 GAMMA 0.4 11' NA D 
~6 06-~ GAMr:A.A 0.7 11, NA D 
26.6 GAMMA 0.Q195 < 0.D195 l~A D 
26.6 GAMMA 0.151 < 0.151 NA D 
26.6 GAMMA 11 11' NA D 
26.6 01 GAMMA 1.05 < 1.05 1.76 D 

.:!a.6 01 GAIvi}ilA i 0.262 < 0.262 I NA D 
26.6 GAMMA 0.0241 < 0.0241 I ,NJ. I D 

I 26.6 GAMMA 0.0264 < 0.0264 NA D 
I 26.6 I GAMMA 0.2 ' l' NA D 

L iiWt l 
l 
L 
l 
l 
l 
l 
l 

26.6 01 GAMMA 0.8 < I 0.8 1.4 D 
26.6 I GAMMA 0.0656 < 10.0656 0.16! D 

133M i 
Zlnc-65 

R;<m"t ..... 212 

Cesium·137 
Cobalt·60 
lead-212 
lead-214 

n-40 

Radium-228 
Theil;" 

"N' 

""" SNl0093867 

l7 

LWDS AU Soil Rad Dala.xls 

lWC 
lV\ 
l 
l 
lj'l 

16 
16 
16 
16 
16 
16 
16 

116 
i16 

26.6 'GAMMA 0.218 < I 0.218 NA D 
I 26.6 GAMMA 0.14! < 0.14 NA D 

26.6 I GAMMA 0.0564 <, 0.0564 NA D 
I ~§ GAMMA 1.3' I 0.41 NA F 
I 25 I GAMMA 1.5 1.1. NA F 

25 GAMMA 1 0.19 NA F 
25 GAMMA 0.071 U 0.071 0.079 F 

.1§ GAMMA 0.065 U 0.065' NA ! F 
25 GAMMA 1 0.13 i JIItI ; F 
25 GAMMA 1.2 I : 0.24 NA F 
25 GAMMA 16! 1.1 'NA F 
25 GAMMA 0.97. 0.19 1.76 F 
25 GAMMA 1.3 0.41 0.93 F 
25 GAMMA I 1 0.24 lffi. F 
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Table A-9_ Radionuclide analyses of Soil Samples from ER Site 52. 

I 

Analyte : Sample Number I Sample Location 
:~mp.le: . 
I Depth ' Sample Date 
! (Ft) 

Analytical 
Method 

i i 
! SNI OOQ~Q?fi ! 
! SNI OOQ~Q?fi LVI 

i I LVI 
14 ! LW 

c 

Lead-212 
Lead-214 

T I 

i SNI nnQ~Q?7 L 
SNLOO93927 i L 

17 i L 
17 i 
'7 i 

SNL0093927 : L 
17 L 
17 L 

SNI nt)Q~Q?7 L 

i15 : 10 
i15 i 10 

15 , 15 
i15 15! 
i15 15! 

15 I 

15 
15 I 

15 ! 

15 1 

15 : 
15 
15 I 
15 

I LWDS-52-BHI5 25 23·MAR-94 

GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 

TI 

i 
Cobail-60 
Lead-212 
Lead-214 

I 0-40 

Lead-212 
Lead-214 

~ 
12 

Ceslum-137 

Lead-212 
Lead-214 

~40 
T I 
T 
Thorl~ 

I 
( I 

Coball-60 
Lead-212 
Lead-214 

I n-40 

Thallium-?nR 

I 
Lead-212 
Lead-214 

SNI OOQ~Q?Q 

SNLOO93931 

~NL0093931 

SNL0093931 

SNLnnQ~Q~fi 

SNI 

L 
L 
L 
L 
L 
L 
L 
I 

L 
L 

L 
L 
LVI 

L 
LVI 

L 

L 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
I 
I 

L 
LW 
LW 

I LW 
i SNL0093937 LWI 
I SNL0093937 I LWI 

SNL0093937 I LWI 
! SNL0093937 : LWI 
i SNLnnQ~937 ' LWC 
! I L 

17 i LWI 
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25 I 
25 
25 
25 
25 

15 25 

15 
15 
15 
15 
15 
15 

25 
25 
25 
25 
25 
35 
35 
35 
35 

15 35 
35 
35 
35 
35 
35 
35 
35 

it5 40 
it5 40 
it5 40 

40 
40 

I 40 
40 
40 

140 
40 
40 
40 
40 
50 
50 

15 50 
15 I 50 

! 3_~~_~_~ 
3AMMA 
3AMMA 

, GAMMA 

15 50 I 23·MAR·94 

GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 
GAMMA 

15 50 
15 50 I 

i15 50 
it5 50 
115 50 
i15 50 
i15 50 
i15 50 I GAMMA 
itS 50 i GAMMA 
itS 50 ! GAMMA 
itS ' 50 : GAMMA 

i 50 GAMMA 
i 50 1 GAMMA 
I 50 ! GAMMA 

Page 150f16 

Method' NMED i 
Detection i Approved i Sample 

L' . It : Background; Type 
1m I (pCVg) 

! Activity i (pCVg) Qualifier 

I 0.77 
, 0.58 i 
, 0.71 I 

: 0.54 i 
i 0.046' U 

0.05 : U 
0.66 
0.66 i 
14 

0.53 
0.71 
0.62 
0.67 
0.71 
0.86 
0.51 
0.053 U 
0.059! U 
0.7 
0.66 
16 

0.49 
0.86 
0.64 
0.7 

0.86 
0.76 
0.61 
0.052_ 
0.058 
0.69 
0.74 
15 
0.6 

0.76 
0.67 
0.72 
0.76 
0.82 

I 
1.3 

0.45 
).046 
0.05 
0.53 
0.57 
13 

0.44 
0.82 
0.51 
0.55 
0.82 
0.71 
0.67 
0.046 
0.053 
0.67 
0.64 
13 

0.65 
0.71 
0.67 1 

0.72 
0.71 I 
0.8 

U 
U 

U 
U 

U 
U 

, 0.046, U 
I 0.054 i U 
: 0.47 ! 
i 0.68 I 

13 i 
! 0.56 

0.25 i NA , 
0.26 ! 1.01 I 

0.32 NA I 
0.14 NA I 

0.046 ' 0.079 
0.05; NA 
0.086: NA 
0.14 I NA 
0.77 I NA 
0.14 i 1.76 
0.32 ; 0.93 
0.23 NA 
0.25 NA 
0.32 1.01 
0.31 NA 
0.15 NA 
0.053 0.079 
0.059 NA 

0.1 .NA 
0.19 NA 
0.75 NA 
0.15 1.76 
0.31 0.93 
0.29 NA 
0.31 NA 
0.31 1.01 
0.31 NA 
0.14 NA 
0.052 0.079 
0.058 NA 
0.098 NA 
0.15 NA 

I 0.72 NA 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

I 0.13 1.76 I F 

0.31 I 0.93 
0.22 NA 
0.24 NA 
0.31 1.01 

F 
F 
F 

0.27 NA I 

F 
F 
F 0.78 NA 

0.16 NA 
0.046 0.079 
0.05 NA 
0.086 NA 
0.11 NA 
0.74 NA 
0.16 1.76 
0.27 0.93 
0.19 NA 
0.21 NA 
0.27 1.01 
0.32 NA 
0.16 NA 
0.046 0.079 
0.053 NA 
0.11 NA 
0.13 NA 
0.99 NA 
0.16 1.76 

, 0.32 , 0.93 
0.18 NA 
0.19! NA 

I 0.32 ; 1.01 
i 0.24 NA 

0.046 0.079 
I 0.054 NA! 

0.15 NA i 
i 0.16 NA! 
i 0.86 NA, 
! 0.12 1.76, 

F 
I F 

E 
F 
F 
F 
F 
F_ 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
D 
D 
D 
D 
D 
D 
D 
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Table A-9_ Radionuclide analyses of Soil Samples from ER Site 52. 

Analyle 
" : samPle! : Analytical Activity: Method A::'!~ed i Sample e 
I Sample Number i Sample Locallon Depth: Sample Dale j , (C·") i Qualifier· i Dele. cl.ion T 
I ; (FI) I . Melhod . p g , L,m,t Background i ype 

~~!I~~j[i~~II~~L~Vllal;15~~~55olnooo~~:"IIII~~~GIIAMIMt~iAj:~0~) .. 8~~i·~~~i~011 .. 2~4~~{~NI;C.9A·i~~3)~~:~D~~~ I LWD5-52-BHI5 ov GAMMA i 0.57 i 0.28 "M 
TI '8 I ""'LOOq~q~7 15 GAMMA I 0.62 i . 0.3 I 

TI """ Lt,\ 115, 50 ! GAMMA I 0.8: ; 0.24 i l.lt D 

• 

LWDS All Soil Rad Data.xls 
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Table A-IO. Metals analyses of soil samples from the LWDS background study. 

Sample 
Analyte Sample Number Sample Location Depth Sample Date 

Analytical 
Method 

Amount Method ' 
Detected Qualifier Detection 

I I 

Aluminum 
AntimonY 
Antimony 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Barium 
Barium 
Barium 
Barium 
Barium 

Bervllium 
BelVllium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Calcium 
Calcium 
hrOlTium 

Cobalt 
Cobalt 
Copper 
Copper 

Iron 
Iron 

Lead 
Lea( 
Lea( 
Lea( 
Lea( 

Mercury 

. 

LWDS-BH-EB 
SNL009314C :X-' 
SNL0094128 LW 
SNL0093140 LWDS·DR·EX·l 
SNL0094128LWC 

SNL0093714 
141 

LWI 
LW 
LW 

, 128 LW 
LW 

; LW 
i 14 LW 

LWDS·DR·EX·l 
LWDS·BH·EB 
LWDS·DR·EX·l 

, SNL0093140 
SNL0094128 

140 
128 

,L C-2 
,714'L C·3 

LWDS·DR·EX·l 
SNL0094128 :B 
lNL0093140 'LWDS·DR·EX·l. 

iLWDS-BH-EB 
,'N , 

SNL0093140 

lNL0093714 
142 

lNL0094128 
140 
128 
140 

" ~·2 

LI1 

LI1 
LWDS-BH-WC-l 

Lwe 

:-2 
·3 

EX·l 

• _WDS·BH·EB 
! ,X·l 

Mercury i!'!b0093727 
r------;' M""er"'c'uu"rv

L
--+----;;;i!'!b0093723 ;-2 

Mercurv 15 i ;·3 
Mercurv ILWDS·DR·EX·l 
Nickel 
Nickel 

Selenium 
Selenium 

..ful~u_m_ 
Selenium 
Selenium 

Silver 
Silver 
SilYer 
Silve, 
Silver 

Sodium 
Sodium 
Thallium 
Thallium 

Zinc 
Zinc 

II: , 

C-l , 
14 

,722 _W 
14 _W 

: SNL0093140 _WDS·DR·EX·I 
, lNL0094128 
, lNL0093140 LW 

lNL0094128 LVI 
, lNL0093145 LWDS-DR·EX-l 
: ;NL0094128 LW 
: 140 LWDS·DR-EX·· 

128 LWC 
, LW[ 

LWDS All background dala.xls 

(Ft) 

o , 
o 

o 
o 
o 
o 

(mglkg) Limit 

T·6010 0.09 
6C 5690. 

T-601 OO.()S- ; U 

6010 6 U 
T·6010 . 0.Q1 , U 
6010 0.2' U 
6010 0.2; U 

D.1 
10 

0.06 
6 

o : : 6010 0.2 U 

0.01 
0.2 
0.2 
0.2 
2.5 o , 7060 : 5.6 ' 

o T-60l0 . 0.0025! BJ 0.01 , 
, 0 ' 6010 " 102 

o i 

o 
, 6010 i 1.2 , 102 

i 6010 i 0.93 , 0:02- -, 
o 
o 

: 0 
, 0 
, 0 
: 0 
i 0 
i 0 

o 
o 

I 0 
i a 

i ; 
: ! 

i i 
! I 

i I 
i 25·JAN·94 ! 
! 01-l1EC-94 I 
i 25· ~N·94 I 
i 01-IlEC-94 ! 

I g j 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 

o 
I 0 ' 

I 

I 25.JAN-94 I 
01-DEC-94 : 
25·JAN·94 ' 
01·DEC·94 

01-[ 

25·JAN·94 

25·JAN·94 

60 61.3 '1 
T·6C 0 0.002' L , o.OO2i 
6010 I ).49 -1 0.2 ' 

T-6010 0.005 U 0:005 i 

'0.01 150{0 0.01' U 
6010 , 0.21 , I 0.01 , 
6010 , 0.052 ' 0.Q1 ' 
6010 ' 0.5 , U 0.5 , 

T-601O , 1.5 : .2 ' 

6C : 21800 ' 20 ' 
[-6 U D.01 I 

6C .02 U om I 
5C 
6010 
6010 

: .02 -ii -0:02 \ 

, 0.02 i U 0.Q2 I 

T·6010 
6010 

T·6010 
6010 

T·6010 
6010 

o 

5 
0.01 
2.6 

0.D19 
5.6 

0.28 
6040 

I 0.0039 I 

7421 is., 
T-6010 ' 0.13 
6010 i 2090 

T-601 0 I 0.0069 
6010 103 
7470 I 0.0002 
7470 I 0.002 
7470 I 0.002 
7470 0.002 
7471 0.1 

T-6010 0,04 
6010 5.2 

U 

J 

1 
0.01 

1 
0.02 

2 
'.1 

i 10 

I 0:003 
U 0:1 
U i 0:1 
U 0:1 

J 

J 

, 0.5 
0.2 
20 

I 0.01 
i 1 

U I 0.0002 I 
U I 0.002 

U ' o:Do2 
U i o:Do2 
U i o.i-
U I 0.04 

4 ! 

! 0 I T·6010 5 U 5 
, 0 

,0 01·DE'·94 i 
, 0 
i 0 
I 0 I 2S 

o 
'0 01·DEC·94: 
I 0 ' 

o 
o ' 

! 0 , , 
,0 01-DEC-94: 
! 0 
: 0 01 -DEC 

o 
i 

, 

6010 1210 
T·6010 0.005 
6010 0.0058 
6010 0_005 I 

6010 0.0095 
7740 ().l's, 

T·6010 0.01 j 

6010 : 0.02 
6010 , 0.02 
6010 ' 0.02 ' 
6010 1: 

T-6010 0.91 1 

6010 , 408 , 
T 10 : 0.01 : 

• 

U 

U 

x 
U 
U 
U 
U 
U 
J 
J 

SOO I 

0.005 :,1 

0.005 

D.Oo5 T 
D.D1 : 

'1 
0.01 ! 

! 0.02 
I 0.02 i 
! 0.Q2 
: 1 , 

5 , 
50r 

U : o. 
0:5 ~ 

, T· 10 O. 
U 
U om , 

'1 
:6.02' o 

o 

E " C 
01·DEC·94' T·6010 , 0.[ 11 

, 6010 : 16.9 

page 1 of 1 

. 2 

NMED 
Approved 

Ba{"!~~~)nd 
Sample 

Type 

NIl Es 
NA F 
3.9 EB 
3.9 F 
5.6 EB 
5.6 F 
5.6 • F 
5.6 F 
5.6 F 
130 EA 
130 -F 

"'i3o F 
130 F 
"'i3o F 

Q.65 EB 
0.65 F 
<1 i EB 
<1 , F 
<1 , F 
<1 ' F 
<1 ! F 
NA ,EB 

NIl F 
17.3 -;- EB 
17.3 'F 

li.3 F 
17.3 I F 
17.3 F 
5.2 EB 
5.2 F 
15.4 EB 
15.4 F 
NA EA 
NA -F 

21:4 EB 
21:4 F 
21:4 F 
21:4F 
21.4 : F 
NA EB 
NA F 
NA I EB 
NA I F 

<02S EA 

<0.25 I F 
di25 , F 
di25 i F 
-:;-0-:-25- i . F 

11.5 I EB 
11.5 F 
NA EB 
NA F 
<1 I EA 
<1 i F 

d F 
d F 
-::1 F 

<1 EB 
<1 ' F 
<1 : F 
<1 : F 

<1 ' F 
NA EB 
NA F 

<' .1 EB 
--:;u F 
2M -, EEl 
2M F 
-S2EB 
62 F 

212812006 12:44 PM 



2,4-1 

Analyte 

Acelone 
Acelone 
Acelone 
Acetone 
Acetone 
Acetone 
Acetone 

~z~ne 
Benzene 
Benzene 
Benzene 
Benzene 
Benzene 
Benzene 

I 
Benzo Ihl)perylene 

I 
I 

I 
Benzoic acid 

Benzoic acid 
Benzoic acid 

Benzvl alcohol 
Benzvl alcohol 
Benzvl alcohol 
Benzyl alcohol 

I 
I 
I 

I I 
I I 

I 
i I 

LWDS Art Background Data.xls 

Table A-II. Organics analyses of soil samples from the LWDS background study. 

; 
. 

, 
, 

: 

Sample Number Sample Location 

'28 
,NL0093724 
,NL0093i 16 

Sample 
Depth 

(Ft) 

o 

Sample Date 

VIA 

Amount 
Analytical Detected 
Method. . (u g/kg) 

Method 
Qualifier Detection 

827C 
8270 
8270 

330 
330 U 
330 U 

; ,NLOO93146 

cWQS,BH-WC-l 
LWDS-BH-WC,2 
L -3 
LWDS-DR-EX-l 

o 
o 
o 

8270 · 330 U 

Limit 
330 
330 
330 
330 
330 

, 

· ; 

: 
· 

; 

, 
! 
• 

i 

! , 

t6 

716 

. LWDE 
,. 0 • 

LW 
, L 
: 

C-l 

LWDS-BH-~ 
; LWDS-BH-WC-l : 

, 

o 
o 
o 
o 
o 
o 
o 
9: 
o 
o 

L0093713 i 

;-1 ' 
;'2 
;-3 o ' 

: 

; L 
i 
; 
, LW 

L 

o 
,X-I 0 
~-1 I 0 i 
~-2 I 0 I 
~-3: 0 

1 0 
154 LWDS-BH-EB 

82i 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

• 8240 
, 8240 

8240 
8240 
8240 

: 8240 
• 8240 
i 8270 

8270 
8270 
8270 
8240 
824C 

330 U 
330 U 
330 U' 

· 330 U 
330 U 
330 U 
330 : U • 
330 U 
28 

I 10 ; 
, 10 

• 4.7 
; 10 
; 4700 
; 10 : 
, 330 I 

i 330 
! 330 
! 330 ; 
! 5 

5 

u 
U 
J : 
U 
BE , 

U ' 
U : 
U 
U 

330 
330 
330 
330 . 
330 . 
330 
330 
o 
o . 
o 
o i 

10 I 
10 
10 ; 

330 , 
330 : 
330 i 
330 i 

5 
5 

1 8240 
,;,1 1 

I ~NI noo,,,, L :-1 : 5 1 5 

S 

1721 LW[ ~-2 I 0 
13 L i 0 

147 LW[ 1 0 
139 I LWDS-DR-EX-l i 0 

I L C-l i 0 
C-2' 0 

716 I C-3 0 
I LWDS-DR-EX-l I 0 

! 
!4 LWIlS-BH-WC-2: 
16 , L C-3 
16 LWDS-DR-EX-l 

I 8240 
, 8240 
1 8240 
I 8240 
, 8270 

8270 
8270 
8270 

I 8270 
29-MAR-94 8270 

B2i 
)4 82i 

17i!8 
17:,4 

i 8270 
LV I 0 8270 
LW 0 : 8270 
LW I 0 I 8270 
LW I 0 8270 

I 5 U 
I 1.3 J 
I 4.8 J 
I 5 U 
,36 J 
I 330 U 
I 330 U 

330 I U 
34 I 

I 330 
I 330 

330 
I 54 J 

330 U 
330 I U 
330 U 
330 I U 

SNL0093724 
SNL0093716 

LW I 0 8270 
LWI I, 0 ! . 8270 

330 U 
330 U 

LWDS-DR-EX-l ,_Q_ 25-JAN-94 . ?2_70_ 

SN~!4 
SN~16 

LW[ 
LWI 

1724 L 
16 L 

146_ ' L 

-I I 0 8270 
-2101 8270 
",, 0 ! 8270 

101 8270 
o I 8270 
o I 8270 

C-3 0 I 8270 
. 0 25-JAN-94: 8270 

_WDS-BH-WC-l : .Q. I .Jl:2.70 
>4 I i 8270 
16 I L ; , 8270 

146 I Lwn~-nR-~X-l i 0 ! 8270 
: 0 8240 

330 ! U 
330 U 
330 U 
330 U 
330 U 

I 1600 U 
1 1600 U 
I 1600 U 
! 1600 U 

330 U 
330 U 

I 330 U 
i 330 U 

5 U 
i 

I 

21 i 

: 0 • 8240 : 5 U 
C-l: 0 
C-2 O· 

; L 
147 : LWDS-DR~ 

, LWDS-DR-EX-l 
. LWDS-BH-EB 
;~~. 

i~-1 
, ;'2 :-, . 

LW[ 
L 

LW 
LW 

. 

o 
o ' 

o 
o . 
o 
o , 
O. 
o 
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. 8240 : 5 U 
I 8240 : 5 i U 
i 8240 5 1 U 
; 8240 ; 5 , U 
; 8240 ; 5 U 
, 8240 ; 5 __ 1 

8240 
8240 
8240 ' .• 
8240 
8240 

; 8240 

5 
5 
5 L 
5 . U 
5 U 
5 . U 

; 8240 ; 10 U 
8240 10 U 

5 
5 
5 
5 

i 330 
I 330 

330 , 
330 
330 : 

13C 
130 
130 
;30 

~;g i 
330 
330 1 

330 i 
330 I 

33 
330 

I 1600 
, 1600 
I 1600 
I 1600 
I 130 

130 
, 130 

130 
, 5 ' 
I 5 . 

; 5 ' 
5 
5 ; 

, 5 : 
, 5 

5 ; 

5 ~ 
5 
5 
5 
5 
5 
10 
10 

Sample 
Type 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

£. 
F 

FB 
TB 
F 
F 
F 

TB 
F 
F 
F 
F 
F 

FB 
TB 
F 
F 
F 

TB 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

FB 
TB 
F 
F 
F 

TB 
F 

.£El. 
TB 
F 
F 
F 

TB 
F 

FB 
F 
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, I 

I 

c 
c 

Analyte 

I phenyl ether, 4-
I phenyl ether, 4-
I phenyl ether, 4-
I phenyl ether, 4-

.2-

.2-

.2-

.2-

.2-

.2-
2-

I p ,thalate 
I P: ,thalate 
I pllhalate 
I phthalate 

Carbon disu"ide 
Carbon disulfide 
~al bon disulfide 
~al bon disulfide 
~al bon disulfide 
~al bon disulfide 
Carbon disulfide 

Carbon 
Carbon 
Carbon 
;arbon 
;arbon 
;arbon I 
;arbon I I 

( I 

( 

( 

I 
I 
I 
I 
I 
I 

, bis(2-
, bis(2-
• bis(2-

'. bis(2-
, bls(2-
, bis(2-
, bis(2-
• bis(2-

LWOS All Background Oala.xls 

Table A·II. Organics analyses of soil samples from the LWDS background study. 

, 
, 

, 

Sample Method 
Sample Number Sample Location Depth , Sample Date 

Analytical 
Method 

Amount 
Detected 
(ug/kg) 

Qualifier Detection 
Sample 

Type 

5r 
51 

13 
147 
139 

(Ft) 

o 8240 
'C-2 0 8240 
'C-3, 0 8240 

, LWe ~-DR-EX-l 0 8240 
, L EX-l 0 25-JAN-94 8240 

10 
10 
10 
10 

Limit 
U 10 
U ' 10 
U 10 
U 
U 

TB 
F 

, ~-BH-WC-l , D ',' iF~ 330 • ~F 
' ~; , m70 330 

10 
330 

10 

, L ' EC- 8,40 10 ' FB 
, ; 0 8,40 10 U 10 TB 

• " 0 8240 10 U 10 F 
i ' 0 ' 8240 '10 U 10 F 
I LW ; 0 : 8240 ,10 U 10, F 
, LW, ,0 8240 , 1100 ' E ' 10 ' TB 
, L 0 6240 10' U 10 F 
, L i 0 ! 6270 , 330 ; U ' 330 ; F 

L :0' 62701330 t 330 F 
;-3_ 29-MAR-94 6271 ' 21 330 i F 

, L ,X-I 6271 330 330 F 
: L ' 0 ' '6271 330: L 330: F 
: L ' 0 i 6271 330 i U I 330 , F 

: 1716 ! L 0 : 6270 330 : U 330 i F 
1 ,NL0094154 I LW I 0 : '6240 5; U 5 FB 

I L i 0 i : 6240 5 I U ; 5 TB 
i ,0 '8240 5iU 5 F 

'C-2! 0 • 8240 '5 U 5 L 
13 LWD5-BH-WC-3 I 0 : 2~ i 8240 I 5 U F 

51 
I 51 ~ i ~~~~~:~+I~~~i~~~N_~_:~~82~0 __ +: __ ~ __ ~~~7-~ __ ~~ __ i.:rBB~_1 

5NL0093146 
154 

LW 
LWD5-DR-EX-l 
LW ~-1 

LW 
LW, 

~-1 

~-2 

I : , U 5 F 
o , 
o 
o 
o 
o 
o 
o 
o 

'240 
8240 
8240 
8240 
8240 
8270 

, 8270 
8270 

25-JAN-94 8270 
8270 
8270 
8270 

, 8270 
6240 

5 
5 
5 
5 
5 

330 
330 
330 
330 
330 
330 
330 
330 

5 

U 5 TB 
iUS F 
'u 5 F 
: U 5 I TB 
ius i F 
Iu 330' F 
! U 330 F 
IUI330 F 
IU 3301 F 

U ! 330 F 
IU 3301 F 
IU!330 F 
,U,330 F 

U i 5 FB 
I 8240 I 5 

5 
5 

1_3 

U i 5 TB 
I 6240 I U 5 F 
I 8240 ; U I 5 F 

! 5 D093713 
I 5 D093147 

I~I 
LV I 

, 8240 
25-. ~N-94! 824C 

824C 
OH EC-9.4; 8240 

o : 8240 
o ' 8240 

721 
713 

LV 
LI' 
LI' 
LW 

'C-2; 0 i ,8240 
'01 8240 

5~ 
! 5~L~ 
I ; 
I ' LWC 
i ' LW[ 
, LW[ 
, 1716 ,L 

5NL0093146 ' L 
154 : L 

R-EX-l , 
-1 ; 

:-2 : 
:-3 ' , 

, 
: 

o ,25-JAN-94 I 8240 
o i 8240 
o , 82Q_ 
o 82' 
o ' 82' 
o , 82' 0 
o 8270 
0' '8270 
0, '8270 
0' ,8270 
o ' 6240 

I , L , 0 6240 

, 

; L 
,7_2_1_ ,; LWD5-BH-NC-2 

13 ; LWQ§:I 
L0093147 ' LWQ~DR-EX--

: LWD5-DREX--
, 

o 6240 
o , 6240 
o ' 6240 
o 25-JAN-94 624C 

, 0 824C 
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5 U 
5 U 
10 U 
10 U 
10 U 
10 , U 
10 , U , 

10 U, 
10 ' lJ 

330 L 
33C L 
33C U; 
330 : U ; 

, 330 ' U , 
; 330 ' U ! 

330 ' U ! 
; 330 : U i 
I 5 U 

5 U 
5 U 
5 
5 
5 
5 

5 
10 
10 
10 ' 
10 I 

10 i 

10 I 
10 

330 
330 
330 
330 , 
330 
330 , 

330 ' 
330 ; 

5 , 

5 ' 
5 ' 

-' 
, 

F 
TB 
F 

FB 
F 

TB 
F 
F 

TB 
F 
F 
F 
F 
F 
F 
F 
F 
F 

FB 
TB 
F 
F 
F 
rs 
F 
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( 

c 
c .. c 
c 
c 

Analyte 

. 

,2· 
,2· 
,2· 
,2· 

,2· 
,2· 
,2 
,2 

I ohenvl ether, 4-
I ohenvl ether, 4-
I ohenvl ether, 4-
I ohenyt ether, 4-

~hrvsene 

~hrvsene 

~hrvsene 

~hrvsene 

i 
i ,{I, 

i 
i 

Di·n·butyl ohthalate 
Di·n·butyl ohthalate 
Di·n·butyl ohthalate 
Di·n·butyl phthalate 
Di·n·oetyl phthalate 
Di-n·oetyl phthalate 
Di-n·oetl' phthalate 
)i-n-ocl phthalate 

,1,2· 
,1,2-
,1,2' 

,2-
i ,3· 
i I ,3· 
i I 3· 
il,I,3· 
ii, 1,4· 
ii, 1,4· 
i ,1,4· 

,1,4-
,3,3'
,3,3'· 
,3,3'· 
, ,3'· 

, 1,1' 
, 1,1-
, 1,1-
, 1,1-

i ,1,2-

LWDS All Background Data.xls 

Table A-II. Organics analyses of soil samples from the LWDS background study. 

.... 

, 

: 

Sample 
Sample Number Sample Location < Depth 

(Fl) 

o 
· o 

· 

• L LW[ 0 
L 0 
L 0 
L 0 

· L 0 
1728 L ;-1 0 

L ;-2: 0 

Sample Date 

, 

I 

Analytical 
Method 

8240 
8240 
8 
8 
8 
8 

· 8240 
8270 
8270 
8270 ' 

i 8270 
, 8270 

8270 
16 , 0 i I 8270. ' 

146 ' L • 0 
: LWDS,BH·WC,I' 0 
I LW~WC-2 0 

I 25-JAN·94 . 
: 29-MAR·94 • 

8270 ' 
8270. 
8270 

16 I L WIl§:IlI±' ,0 
146 ! ' 0 i , 

I 
I 

, 0 

716 I i 

! LWDS·DR-EX-l , 

! i 

LW 

LW 
LWI 
LWI 
L 
L 
L 
L 

i L : 
L C-l : 
LWDS-BH·WC-2 i 

0093, , 

~.oo~93·;;;;;-+~~;;; EX·' I 
0093, ~ WC-l 

o ' 
o . 
o • 
o I 
o : 

o 
o 
o 
o 
o 
o 
o 
o I 

o 
o 
o 
o 
o I 
o i 

, 

82; 
, 8270 i 
· 8270 : 
! 8270 • 
, 8270 i 

8270 ! 
8270 
8270 
827 
827 
8 
8 

• 8270 
i 8270 

8270 
i 8270 

8270 
, 8270 

8270 
8270 
8270 

, 8270 
8270 

I 8271 
, 8270 16 

t46 
154 L o ! 01-DEC-94 ! 

8270 
8240 
8240 o , 

: 0 i 
721 >2: 0 ! 

'IE 

LW[ 

L 
L 
L 
L 

>3 i 
,X-l 

i SNL0093' 4E I 

~-2 

~-3 

·1 

16 I 
146 ! LWDS·DR·EX·l , 

i : 
: I , 

i 16 , 'C,3 : 

i L ' 
,< L0094154 : LWDS-BH-EB : 

L009:1;O: , , 
, L0091 
, ~ L0091 
, 

! 
i LW 
i LW[ 
; LWI 

o : 
o I 

o 
o 
o 
o 
o 
o 

o 
o 
o , 
o 
o ' 
o : 
o 
o 
o 
o 
o 
o 
o 
o . 
o 

. 0 
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8240 
8240 
8240 
8240 
8240 
8270 
8270 
8270 i 

, 8270 i 

I 8270 : 
I 8270 , 
!827_0_ I 
I 8270 
: 8270 
, 8270 1 

8270 ; 
8270 ' 

• 8270 
, 8270 ' 

01-DEC,94 : 

• , 

8270 ' 
8270 
8240 . 
8240 

: 8240 
8240 ' 

10 
10 

Method 
Qualifier Detection 

Limit 

U o 

10 
U 10 
U 10 
U 10 
U 330 
U 330 

, U 330 

: U 330 
'U 330 

U 330 ' 
, U 330 
: U • 330 

Sample 
Type 

FB 
TB 
F 
F 
F 

TB 
F 
F 
F 
F 
F 
F 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

.' U 330 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 330 

330 
38 

330 
330 
330 
330 
330 
83 

330 
330 
330 
330 
330 
330 
330 
330 
33C 
33C 
330 
330 
330 

5 
5 
5 
5 
5 
5 
5 

330 
330 
330 
330 

U 330' 
'U 330: 
'U 330 

U 330 
U 330 
U 330! 
U : 330 : 
J , 330 , 

I u 
, J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 U 

I L 
i U 

U 
I U 
i U 

: 
330 i 
330 i 
330 ' 
330 
330 
330 

! 330 
330 

I 331 
! 331 
! 331 

331 
I 330 ! 

330 : 
330 : 

5 
5 I 
5 1 

5 I 
5 , 

5 i 
5 I 

330 
, 330 , 
I 330 , 
i 330 i 

F 
F 
F 
F 
F 
F 
F 
F 
F 

330 i 
33C 

U 
U 
U 
U 

I 330 
i 3~0 

F 
F 
F 
F 

FB 
TB 
F 
F 
F 

TB 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

FB 

33C 
33C 
33C 
330 
330 
330 
660 
660 
660 i 

660 ' 
5 
5 
5 
5 
5 
5 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

, 3~ i 

3~ 

3W : 
i 330 : 
: 330 i 

, 330 
I 660 
: 660 
i 660 

• 660 , 
: 5 
, 5 "B 

5 F 
U i 5 ; TB 
U 5 FB 
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Table A-I 1. Organics analyses of soil samples from the LWDS background study. 

I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 

I I 
I I 
I 
I 
I 
I 
I 

I I 
I I 
I I 
I I 
I I 
I I 

I 
I I 

Analyle 

.1.2-

.1.2-

.1.2-

.1.2-

.1.2-

.1.2-
.1.1-
• 1.1-

• 

• 1.1-
• 1.1-
• 1.1-
, 1,'
, 1,'- , 

,2-
,2-

.1,2-

.1.2- . 
,1,2- , 
,1,2- , 
,1,2- ! 

• chlonde i 

• chlonde i 
• chlond 
I chlond 

• chlond 
I chlonde i 

I chloride i 
,1,2-
,1,2-
.1,2-
,1,2-
,1,2-
,1,2-
,1,2-

S-

. cls-l.3-
• cls-l ,3-
, cls-l.3-

, tran,-l ,3-
, tran,-l ,3-
• trans-l .3-

.3-

.3-

.3-
'. trans-l ,3-

,2,4-
,2,4-
,2,4-
,2,4-

. 2.4-
,2,4-

1.2.4-
1,2,4-

Dlmethylphthalate • 
; 

Din lro:o,creslll, ,6-
,6-
.6-

[I 
i i 

i i 
i i 

.6-
1.2,4-
1.2,4-
1.2,4-
,2,4-
,2,6-
; 2,6-

LWDS All Background Data.xls 

· 
• , 
, 
, 

; 

• 

. 

• 
: 

:-2 

, C-2 
· C-3 
· LWD ,-DR-EX-l 

. 
o ! 
o 
o 

. 0 . 

o 
o 
o • 
o 

Sample Date 
Analytical 

Method 

8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 • 
8240 • 
8240 
8240 
8240 • 

Amount 
Detected 
(uglkg) 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

1.6 
5 

Method 
Qualifier Detection 

· Limit 

Sample 
Type 

U 5 TB 
U '5 F 
U . 5 F 
U . 5 F 
U 5 TB 
U 5· F 
U 5 FB 
U 5 TB 
U 5 F 
U 5 F 
J ! F 
U • F 

i L . o ; 8240 U 'TB 

17 

13 
139 
147 
154 

.713 

L 
LWD 
LWD 

LW 

LW 
LW 

I L 
LWD~

L 
i L 
i L 
i 
I 

L 
, L 

L009 i L 

-1 
2 

L009 ~+",LL\I~ 
l009 ;;;;-_'f-",LL\I~ 

Bfl-\II 

l009 L\I 
L\II 

L 

113 
SNL0093147 

LW 

L 
1716 ; L 

SNL0093146 ! L 
I L 
, L 

SNL )93141 I 
L 

. L 

i L 

1-\11 

'C-l 

;'3 I 
,X-l i 
:X-1 i 

I 
8-3 i 

,X-l i 
I 

:-2 
:-3 ' 

: LWDS-DR-EX-l i 
! C-l i 

724 i C-2 i 

116 , C-3 
• L\II . 

i 

i 
; 

, 
; 

j 

o 

o ; 
o i 

j 8240 
240 
240 • 

; 8240 i 
8240 

o , : 8240 . 
o i i 8240 

8240 ; 
8240 ! 

5 
5 
5 
5 

8.4 
5 

U 'FB 
U 5' TB 
U I 5 • F 
U i 5 , F 
U 5' F 

, U i 5 TB 
U : 5 F 

5 iFB 
U 5 F 

o i 01-DEC-94 : 
o i 
Oi' 

: Q : 29- ~AR94 : 
8240 ! 
6240 
9240 

5 , TB 
5 F 

i 5 j F 
1 

o ! 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o ! 

o I 

o 
o 
o 
o i 
o , 
o i 
o I 
o '25.-JAN-94 
o 
o 
o I 
o 1 

o 
o 
o 
o 
o 
o 
o 
o 

9240 
3240 
8240 
8240 

i 
43 : 
5 , 

5 
8240 i 5 

BJ 
BJ 
B 
U 
U 
U 
U 
U 
U 
L 

8240 
8240 
8240 
8240 
8240 

8240 
, 8240 
i 8240 

8240 
8240 

, 8240 
i 82_40 
I 8240 
I 8240 
1 8270 
I 8270 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

, 8270 

5 
5 
5 
5 , 
5 
5 I 
5 
5 
5 
5 I 

u 
u 
u 5 

5 
5 
5 
5 

_5_ 
5 
5 

330 
330 
330 
330 
330 
330 
330 
330 

! U 
I U 
I U 

U 
U 

i U 
1 U 
i U 
, U 

: U 
U 
U 
L 

330 ' L 
330 ' U 
330 i U 
330 U 

· 330 U 
! 330 U 
'330 U 
,330 U 

5 ! F 
5 : TB 

i 5 , FB 
i 5 i TB 
, 5 , F 
· 5 F 

5 F 
5 TB 

5 
5 

, 5 
5 
5 

i 5 
I 5 

5 
I 5 
, 5 
, 5 

.
1 330 

330 ' 
330 I 

330 I 

I 330 i 
j 330 I 

330 I 
I 330 

330 
330 ' 

; 330 , 
i 330 . 

330 
330 

· 330 , 
· 330 , 

F 
FB 
TB 

! L\II , 0 i 

8270 
8270 
127J 
m 
m 

'27( 

: 1600 

F 
F 
F 

TB 
F 

FB 
TB 
F 
F 
F 

TB 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

, 
, 
! 

! L 
1728 ; LWi 

L 
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~AF 

8270 
. 8270 
; 8270 

8270 
8270 

· 1600 
1600 
1600 . 
1600 U 

1600 ' U 
• 1600 U 
,1600 U 

330 U 
330 U 

-

, 
1600 ' 
1600 ! 
1600 
1600 
1600 
330 

· 330 
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Analyle 

_C ii, 2,6-
il,2,fl, 

E\b) b~nzene 
Eth, ~ene 
Eth, benzene 
Ethyl benzene 
Ethyl benzene 
Ethyl benzene 
Ethyl benzene 

I ,bis(2-
, bis(2-
, bisl2-
, bis(2-

Fluorene 
Fluorene 
Fluorene 
Fluorene 

I I 

Irden!> 1,2, 
Indeno, 
Indeno 

Ind""" , 

I 

,2-
,2-
,2-
,2-
,2-
,2-
,2-

I ,2-
,2-

I ,2-
,2-

,2-
,2-
,2-
,2-
,4-
,4-
,4-
,4-

,2-
i ,2-

LWDS All Background Oata.xls 

Table A-II. Organics analyses of soil samples from the LWDS background study. 

: 

Sample 
Sample Number Sample Location ,Depth Sample Date 

716 ' L 
L 

LW, 

C-3 

L VDS·BH·WC-l 
, L I'Q§-BH-WC·I 

L 
, 

,L nR·EX-l: 

(Ft) 

o 29-MAR-94 
o 
o 01-DEC-94 

, 

Analytical 
Method 

8270 
8270 
8240 
8240_ 
8240 ' 
824C 
824C 
824C : 

Amount 
Detected 
(ug/kg) 

330 
330 
5 
5 

Method 
Qualifier Detection 

Limit 

u 
u 
u 
u 
u 

, u 

330 
331 
5 
5 
5 
5 ' 
5 
5 ' 

, LW '0 , 25 ~N-94 824( 5 
340 
100 
370 
330 
94 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

U 
J 

, U 
, 5 

LW 
LW 

i LWDS·DR-EX-l 
; " 

L 'C-2 
16 I : 

S 1,00_93146 ' ,X-l i 
-1 ' 1 L~ 

I LW[ >2 i 
16 'LWe ,., , 

SNL0093146 LWe I 
: LWI i 
i LWI i 

16 iLl 
! L 'X·l 

728 I LWDS·BH·WC-l 
I L 

'16 : L 

13 
147 
139 

~-1 

! LWDS·DR·EX-l 

L~ 

LW 

C-2 
C-3 

I 
L 

LWDS-BH·WC-l ' 
LW~ll 
LW~2 

L 
LV 
LW 
LW 
LWI 
L 

-3 , 

I 
C-l 
C-2 I 

i 
,X-l i 

o 
o 
o 
o 
o , 
o 
o ' 

_0 ,I 
o , 
o 
o 
o I 
o i 
o i 
o 
o 

8270 
i 8270 I 
: 8270 : 
, 8270 , 
, 8270 
, 8270 : 

1 8179 I 

, 8270.1 
, 8270 

8270 
8270 

i 8270 
8270 

I 8270 
I 8270 
I 8270 
i, 8270_ o 

_0 ,29-MI\R-94 8270. 

o 
o 
o 
o 
o 
o 
o 
o 
o 

_0. 
...Q. 
o 
o 
o 
o 
o 
o i 
o ! 

I 8270. 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8240 
8240. 

29-M, ,R-94 8240 
8240 
8240 I 

8240 
I 8240 

8270 
8270 
8270 

330 

J 

U 
I J 
1 U 

U 
U 
U 

1 U 
I, U 
: U 

U 
U 

i U 
, U 
, U 
,u 

U 
, U 
I U 

U 
i U 

U 
I U 

U 
U 
U 
U 
BJ 

330 ' 
330 
330 

: 330 
\ 330 , 
: 330 
. 

, 

~ ;30 I 

i 330 
I 330 
i 330 ! 
: 330 
, 330 ! 

330 1 

330 
130 1 

l30 I 
l30 I 

330 
330 
330 ! 
330 
330 

! 330 
330 

330 
330 
330 
330 
330 
330 
10 
9.6 
10 
10 
o 

..lL I 

I 
U i 10 

10 72 
10 U 10 
330 U i 330 
330 U I 330 
330 U ! 31l 

I I 8270. I 330 U , 3 It 
16 

146 
728 L , 2~ I 8270. _.330 JJ 

, 

i 
I , 
; 

t6 
146 

SNL0093724 
, 
i 

, 

L 
L 
LWI 
L 
L 
L 
LWDS-BH·WC·I 
LWDS~~H-WC-2 

~-3 

nR·EX-l 

i , 
, LW ' 

I 
1 0 I 

o ' 
o I 

o 
o 
o 
j: , 

, 
o ' o , 
o i 
o I 

, LWDS·DR-EX·I ' o 
, LVI 'C·I , 
: LW 'C-2 ' 

'C-3 : 
146 LWDS·DR·EU_' 

, LWP_S-BH-WC-1 
SNL 93724 , LWDS·BH-WC-2 ' 

: SNL 13i Hi LWDS·BH·WC§ , 
'SNL0093146 _WDR-m'.Fl(-l, 

SNL0093728 I L we 
,RNl0093724 Lwe 

o 
o , 
o , 
o ' 

-( " 

.J 

( 

o : 
o 
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i 8270. 
i 82i 
i 8270 
I 8270 
I 8270 
i 8270 

25-JAN-94 i 8270 

!5-, ~N-94 

I, 8270, 
, 8270. 
! 8270. 

8270 
I 8270 

8270 
8270 
8270 
8270 

i 8270 
, 8270 

8270 
, 8270 

8270 
8270 
8270 
8270 

, 8270 

! 330 U 
i 330 ' U 
I 330 U 
i 330 , U 
, 330 i U 

, 330 I U 
330 I U 

, 330 ! U 
i 130 JJ. 
! 13C U 

:3C U 
'30 i U 

I 330 U 
. 330 ! U 
i 330 : U 
, 330 , U 
i 330 , U 

330 i U 
330 , U 

: 330 I U 
_1330 '-_LJ 

330 
, 330 
i 1600 U 
, 1600 i U 

! ,30 I 

i 330 I 
I 330 I 
1 330 , 
: 330 
, 330 ' 

33Qc i 
, 30 I 

, 30 

30 ' 
: 330 ' 
! 330 ' 

330 
: 330 , 

330 : 
330 : 

I 330 
330 
33' 
33' 
33' 
33 
1600 
1600 

Sample 
Type 

F 
F 

FB 
TB 
F 
F 
F 

TB 
F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 

FB 
TB 
F 
F 
F 

TB 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

. F 

F 
F 
F 
F 
F 
F 
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Table A-II. Organics analyses of soil samples from the LWDS background study. 

An.lyle 

i .2- . 
i .2-
i .3-
iI ,3-
il .3-

" .3-
I . 

I 
I 
I 

.2-
2-

.2-

.2-

.2-

.2-

.2-

: 
: 
. 

i 
: 
i , 
, 
; 

: 

Sample Number Sample Location 

SNL0093724 , 
16 . L 

SNL0093146 L 
L 

: L 
: L 

[-1 

>1 

Sample 
Depth 

(Ft) 

. 0 
o 
o 
o 
o . 
o 
o 
o 
o 

Sample Date 

. 

Analytical 
Method 

SNI 
: L 

L 
~-: , 
~-: 

o 25-JAN-94 : 
: 2: 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

lNL0093724 

: C-3 

, 
: 
: 
i 

, ? 

o i 
o ' 
o : 

, LWDS-DR-EX-l . o : 
L C-1 , o ' 

o 
_0 

, 0 
I 0 

o 
i 0 
I 0 
! 0 I 

46 L : 0 

13 
147 

L 
L 

I L 
I L 

LW[ 

L 
L C-2 

o 

, 
o ! 
o ! 
o 
o 

• 8270 
: 8270 
I 8270 
: 8270 
, 8270 
I 8270 

8270_ 
8270 
8270 
8270 
8270 
8270 
8270 

: 8270 
, 8270 
I 8270 

8140 

8240 
8240 

I 8270 
i 8270 

Amount 
Detected 
(ug/kg) 

1600 

Method 
aualifier Detection 

Limit 

1600 
1600 

• 1600 
1600 
1600 
1600 
1600 
1600 . 
1, 

U 
U 
U 
U 
U 
U 
U 
U 

U 
• 330 U 
• 1600 U 
· 1600 U 
· 1600 U 
: 1600 U 
: 330 U 

1600 
1600 
1600 
1600 ' 
1600 
1600 
1600 

330 
330 ' 
330 
1600 

: 1600 : 
: '1600 ' 
: 1600 : 

Sample 
Type 

F 
F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

'330 L ; F 
330 L 
330 U 
330 I U 
330 ! U 
330 I U 
330 i U 
1600 U 

I 1600 U 
i 1600 i U 
I 1600 I U 

o , 

i U 

o 
I 330 
I 330 
: 330 
I 330 
i 1600 
! 1600 

1600 
l' 

10 
10 
10 

U I 
J 

10 
330 I 

U 330 I 

F 
F 
F 
F 
F 
F 
F 
F 

'B 
-B 

716 L C-3 o 
o 
o 

8270 I 

14 
10 
86 

330 
330 
330 
330 
330 
33C 
33C 
71 
330 
330 
330 

5 

U 330 
330 

F 
F 
F 

TB 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

FB 
TB 
F 
F 
F 

TB 
F 

FB 
TB 
F 
F 
F 

Phenol 
Phenol 
Phenol 
Phenol 
Pyrene 
Pyrene 
Pyrene 
Pyrene 
Styrene. 
Slvrene 

,~ ______ ~Slv~re~ne~ ______ ~S~N~L25 
Styrene i SN~21 
Sty,ene 
Sly,ene 
Sly,ene 

I .1.1.2.2-
I .2-
I 

I 
I 
I 
I 

Toluene 
Toluene 
Toluene 
Toluene 

.1. 
.1.1.2.2-

LWDS All Background Data.xls 

, 

. 

, 
I 

147 
139 
154 

139 

LWC S-DR-EX-1 
C-l 

L ~WC-2 

Lv\~-EX--

L 

o 
o 
o 
o 

>1' 0 

LW[ 
L 

-1 I 

I 0 
I 0 

, 25-JAN-94 i 8270 
I 8270 

821 
821 
821 
821 
8270 
8270 
8270 
8240 
8240 
8240 i 

8240 
i 8240 
I 8240 
i 8240 : 

, L~ 
! 0 
; 0 : 

i 

i 8240 i 

I L 
I L 
i 

o 
, 0 
, 0 

-:U 

, 
: 
i 2( 

I 8240 • i 
I 8240 . 

8240 
, 8240 
: 82 
: 82 

! 01· EC-94' 82 i 
o 
o 

: 8240 , 
, 8240 , 

o . 8240 : 
o , 8240 

.0 • 8240 : 

o ' , 8240 . 

o ' : 8240 
o : 8240 . 
o ; , 8240 

8240 
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5 
5 
5 
5 
5 
5 
5 

2,2 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

1.8 
5 
5 

2_6 

U 
U 
U 
U 
L 
J 
U 

i U 
U 
U 

I U 
, U 
I U 
! u 
, U 
: U 
: U 
: BJ 
. U 

U 
U ' 

. U 
: U 

U 
, U 

U 
, U . 

U 
U 

, U 
J . 
U ' 
U ' 
J 

3[ 
3[ 
3[ 
3[ 
330 
330 
330 
330 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 : 

F 
TB 

: FB 
5 ' F 
5 , TB 
5 F 
5 . F 
5 : F 
5 TB 
5 • FB 
5 TB 
5 F 
5 F 
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Analyle 

Toluene 

Ti I 

, 2,4,5-
,2,4,5-

T ,2,4,5-
1,2,4,5-
1,2,4,6-
1,2,4,6-

i I 1,2,4,6, 
,2,4_6-

, Vinyl acetate 
Vinv I acetate 
Vinv I acetate ' 
Vinvl acetate 
Vinvl acetate 
Vinyl acetate 
Vinyl acetate 
Vinyl chloride 
Vinyl chloride 
Viny I chloride 
Vinvl chloride 
Vinvl chloride 
Vinvl chloride 
Vinyl chloride 
Xylenes, total 
Xylenes, total 
Xylenes, total 
~ 'Ienes, total 

'Ienes, total 
'Ienes, total 
'Ienes, total 
i 

Acelone 
Acetone 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 

J,roclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Benzene 
Benzene 

pyrene 

LWD$ All Background Data.xls 

Table A-II. Organics analyses of soU samples from the LWDS background study. 

I 

; 

i 
I 

; 

, 
, 

Sample Number 

SNL0093713 .. 

Sample Location s;i;~e Sample Date 

o 
S 
S 
S 
S 

LWDS-DR-EX-l ' 
47 LWDS-DR-EK 
'28 LWDS-BH-WC-l' 
'24 LWDS-BH-WC-2 
16 LW[ 

SNL0093146 LWC 
SNL0094154 ' LW 

LW 

o 

o 
o ' 
o 
o 
o 
o 
o ' 

, LWI , 0 ; 
, lNLOO93713L : 0 

L 
, lNL0093139 ; L i 

SNL0094154., L j 
LWQS-BH-WC-l 

i L 
: ,QNL0093721 I L 
, 13 ; L 

147 

154 L 

2 ! 
: 
I 

I 

o ' 
o ' 

.I) ,: 

o i 
o i 
o ! 

o I 
o i 

o i 

S ILOO 

I 2l 
I 

LWDS-BH-WC-2 I 

~~-31 
i~-1 i 

S too 1139 , L EX-I i 0 ,I 

~-1' 0 

LWDS-DR-EX-l 
LW 
L 

I 0 i 
o 
o 
o 
o 
o 

1-94 

Analytical 
Method 

8240 

JI£4() 
8240 
8270 
8270 
8270 

, 8270 
8240 
8240 
8240 , 
8240 

, 8240 
: 8240 
i 8240 ' 
'.8240 
i 8240 

8240 i 
• 8240 : 
i 8240 ; 
: 8240 ; 

8240 
8240 
8240 

, 8240 

I~" 
, 8240 
, 8240 

I 8240 
8270 
8270 

i 8270 
8270 
8270 

i 8270 
I 8270 

SN 
L 
LWDS-DR-EX-l 
.LWDS-BH-EB 
LWDS,BH-WC-l 
LWDS-BH-W( 

25-JAN-94 .8270 

LOC 3372l 
,OC 3372l 
,OC 3372-

13 
SNL0093147 
SNL0093139 

154 

LWDS-BH-WC-2 0 
LW[ 0 
LW[ 0 
LWDS-DR-EX-l 0 
LW, 0 

L 'C-l I 0 
! L C-l, 0 

!l I.J,.WDS-BH-WC-2 

EC-94 .J!2.1.0 

29-MAR-94 

i 8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 I 

8240 
713 I L I 

SNL009314i I L ~-1' 0 25-JAN-94 
8240 
8240 
8240 

SN 
SN 

139 ~ I 0 I 
LWI ,0 i I 8240 

I 0 i I 8240 
I 0 I i 8240 
, 0 

71' i I ..Jl. 
14' I LWD.S,DR-EX-l I 0 

EX-I I 0 

, 

L 
L 

i L , 
, 

i ' 
L • 

,-' L i 

126 
126 

LWDS-BH-EB ! 

+EB i 

o 
o 
o 
o 
o 
o 
o 
o 

, 8240 

.1l.240 
8240 

I I 8240 
i 01-DEC-94 
; 01-DEC-94 
i 01-DEC-94 ; 
, 01-DEC-94 i 

, i 

i 
01-DE ;-94 : 
O1-DE ;-94 ' 

, 
OJ-QEC-94 
01- >94 I 

! 01- >94 

8270 
8270 
8270 i 

8240 
8240 
8270 i 

8080 : 
8080 1 

.8080 i 

8080 
8080 

126 : LWDS-BH-EB ! o ' 
8080 
8080 
8240 125 ' LWDS-BH-EB o : 

! 'SNL0094167 ' o ! ' 8240 ' 
129 LWDS-BH-EB o 01-DEC-94" 8270 ; 

; 129 LW o 8270 ' 
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Amount 
Detected 
(ug/kg) 

4,4 
5 
12 

Qualltier 

J 

330 U 
330 U 
330 U 
330 U 

5 ' U 
5 U 
5 ' U ' 
5 : U 
5 U 
5 U 

5 ' .. JL 
5 U 
5 ' U 
5 U: 
5 I U : 
5 i U : 
5 ; U i 
5 , U i 

5 U; 
5 
5 
5 
5 
5 ~ U 

5 ' U 
1600 i U 1 
1600 U I 
1600 U I 
1600 U 
330 U 
330 U 
330 
330 
10 

U I 

U ! 
U 
U 
U I 

U , 
I U ; 

U 1 
U 
U 
U 
U 
J 

I U 
U i 

, U ! 
i U 

Method 
Detection 

Limit 

5 
5 
5 

330 
330 
330 
330 

5 
5 
5 ' 
5 
5, 
5 

5 
5 
5 

I 

Sample 
Type 

F 
F 

TB 
F 
F 
F 
F 

FB 
TB 
F 

.F 
F 

TB 
F 

FB 
TB 
F 
F 
F 5 

5 
5 
5 
5 
5 
5 

! TB 
F 

i FB 
I F 

5 
5 
5 

1600 i 
1600 i 
1600 
1600 
330 
330 
330 

TB 
F 
F 

TB 
F 
F 
F 
F 
F 
F 
F 
F 
F 

FB 
TB 
F 

10 F 
10 F 
10 TB 
10 F 
10 FB 
10 rB 
10 F 
10 F 
10 F 
10 TB 
10 ! F 
5 i FB 
5 ' TB 
5 ! F 
5 1 F 
5 i F 

5 TB 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1,9 
5 
5 
5 
5 

17 
5 

10 
10 
10 
8,3 
6_3 
10 
1 

U 5' F 

1 
1 
1 
1 
1 
1 
5 
5 
10 
10 

I U : le ; EB 
i U 10 i EB 
! U 10: EB 
, J '10 EB 
, J I 10 : TB 
: U i 10 : EB 
: U j 1 ' EB 
! 1 EEl 
: 1, EB 

1 ' EB 
1 EB 

U 1 EB 
U ,1 EB 
U ,5 EB 

I U ; 5 TB 
U 10, EB 
U 10' EB 



Table A·II. Organics analyses of soil samples from the LWDS background study. 

Analyte Sample Number Sample Location 
Sample Amount Method Sample 
D(';,';~ Sample Date ~::~!~al ~~:"~)d Qualifier De~~,';;;;on Type 

1-- Benzo(b)lluoranthene ____ _;:sC'N::=Lo;co:;;9,o41~2:;;9'--~Le.;W7.'D~S'_'-B"'H_o_-~EB~-__'0o__--'0:c1'_'-D"'EO'C,o--"'94,o--_--'C82o:7"'0 __ ._~10;'_---cU~;-----1~0o__-----§!l-
_~ __ Ben"9.(ghi)perylene SNLOO94129 LWDS-BH-EB 0 01-DEC-94 8270 _.o1"0 ____ ,,U ____ ,;:10o---___ -;E"'B, __ 

Benzo(i.()fluoranth~ne SNL0094129;'_~-;L"-;W;;";D~So_-::'BHC'--_;:E"B-'--·-0:o_.- 01-DEC-94 8270 10 _.~U,--___ -"1,,-0 ___ ~E,B=-_ 
Benzoic acid _____ ~S"'N::=LO;cO;o9'-;4~12c;-9;--.-cL;;W~D::cS-_;B;;-H;--Ec;B=_~-0;;---:-~0.,,1--;SDEC-94 8270 50 U 50 EB 

1 __ -;;=B:"e"'n~zy,~I"al""co"'h";0c-1 = ___ . SNL0094129 LWDS-BH.E~B~r--00'--_o0'!_1,,.D,,E~C;=:.9'''4'___"-_;8~2~70:c_-'---1';!0'---_;U'C-__ -'1c;-0 ___ -;:E"B_ 
Bromodichloromethane SNL0094125 LWDS·BH·EB 0 01·DEC·94· 8240 5 U 5 EB 
Bromodichloromethane SNL0094167 LWDS-BH·TB 0 01·DEC·94 8240 5 U· 5 TB 

Bromoform SNL0094125 LWDS-BH-EB 0 01·DEC·94 8240 5 U 5' EB 
-:"-_-._=====~~Br~o~m~of~o~rm~======:::=:::·~';:S~N""LO;"O;;;9~41O-;6~7---:CLW~D*S:;:.B:';-H~-T'"B'--'-----"0'-'--'0"'1"'-D"'EC.94 8240 5 U 5 .,~_T~_ 

Bromom"et"'ha,..n"e'-______ -oS'7N"'L,,0.0,,9"'4'"12~5'----'L""W~D'"S,=,.B~Ho::.~EB=--,- 0 . 01-DEC-94 i __ 8.2!0 _____ 19_~ __ UU _____ 1"'0_~---cEB 
Bromomethane'c-_c-.~-C'S"N"'L0'C0'-'9,,4"'16'C7c.---'L"'W~D'CS.":B~Hc:.-T~,B=--,, __ O=- -'-_ 01·DEfc9.± ___ ..Jl.2.40 10 10 TB 

1-_--oBC"ro-m-o-R"'h"e""nylj;h9nYi-ether.4:__ SNL0094129 LWDS·BH·EB 0' 01·DEC·94 8270 10 U 10 EB 
Butanone,2· SNL0094125 LWDS·BH·EB 0' 01·DEC·94 8240 10: U ~ 10 EB 
Butanone,2· SNL0094167 LWDS-BH·TB -: 0 01·DEC·94 8240 10; U 10 TB 

__ ._-,B ... u .. ty,-,lc:be:"n..,z.,-,YI~P,"h~th",a",la",te~ __ , _ _;S;.;-Nc.'L~0'C09,,4,-,1-;::29=---;'_,,;LW~D;S'BH-EB 0 01·DEC-94' 8270 10 ~ U 10 _____ E~ _ 
____ -;..-:-"'C"'arb=caZ,.o"'le~----;-_;;S"'N::=LO~0"'9~41;o2"=9-'-";LW~D::cS._;B""H,_,.Eo;Bo__~- 0 01-DEC-94 8270 10 U 10 E~_ 

Carbon disulfide SNL0094125 LWDS·BH·EB 0 I 01·DEC·94 8240 5 U; 5 I EB 
1 ___ ~C",arbon disulfide SNL0094167 LWDS·BH·TB, 0 '01·DEC·94 8240 I 5 U! 5 TB 

Carbon tetrachloride SNL0094125 LWDS·BH·EB I 0 01·DEC·94 8240' 5 i __ U"-_e--'5;'-_L----oEo.:B,_-l 
~===~~~C~arb~~ontt~etttra~c~h~IO~rid0et=:::::::::.-i-, ~S:-CN*'L~OCO~;9::04~16"'7'---"'--7LW~D:O;S".B~H~-T~Bt=ji=:::iot==,=jO~1S·D,.,E"C",-9",4,--,_-,8",2C!4,,-0_~--",5,---,I-,_,Uc---~5_~_-:.T",B_~ 

Chloro·3·meth~lphenol, 4- SNL0094129 LWDS·BH·EB 0 I 01-DEC-94 8270 10 U 10; EB 
Chloroanili"ne"',"'4"'.""-''---+---OS;';-N''L'''0''09'''4'-'1-''2''-9-t1 -=LW=D'''S'=:.B::"H':.""E~B'-;"l 0 I 01·DEC·94 8270 1---'1"0'--+' --CUC---'I'---:-10~---'i---oE:;;Be--I 

~ ______ ~C~h~lo~ro7b~e",nz~e",n~e ______ -+,-S~N~Lco009~41;o2:;;5e-~i--:L~W;;";D::"S~.C'B"H~.Eo.:B~+I __ ~0;--r-=0_o_1.~D",E~C~.9,,4;__-+-=82~4~0,--+' __ -=5 __ ~ __ ~U~~ ___ 5=_ __ ~' __ ~Eo;Bo---i 
Chlorobenzene ! SNL0094167 LWDS-BH·TB' 0 01·DEC·94 I 8240 '5 U r 5 [ TB 
Chloroethane SNL0094125 I LWDS·BH·EB 0 I 01·DEC·94' 8240 i 10 U i 10 EB 
Chloroethane : SNL0094167 ! LWDS·BH·TB 0 I 01-DEC-94 i 8240 , 10 ! U i 10 TB 

Chloroetho><y)methane, bis(2· ! SNL0094129 I LWDS·BH·EB i 0 I 01·DEC·94 i 8270 i 10 ! U 'I 10 ' EB 
Chloroethyl)ether, bis(2· I SNL0094129 I LWDS-BH·EB ! 0 i 01·DEC·94' 8270 I 10 U 10 i EB 

Chloroform SNL0094125 I LWDS-BH-EB ' 0 ! 01·DEC·94 I 8240 5' U , 5 I EB 
Chloroform SNL0094167 1 LWDS·BH-TB I 0 I 01-DEC·94 8240 I 5 i U I 5 ! TB 

Chloromethane SNL0094125 ' LWDS·BH·EB I 0 I 01-DEC·94! 8240 i 10 I U I 10 I EB 
Chloromethane I SNL0094167 ' LWDS-BH·TB I 0 I 01-DEC-94 i 8240 1 10 I U to i TB 

Chloronaphthalene,2· I SNL0094129 LWDS·BH·EB I 0 i 01·DEC·94 I 8270 I to ! U ' 10 EB 
Chlorophenol, 2· I SNL0094129 LWDS·BH·EB I 0 I 01-DEC·94 8270 10 I U I 10 I EB 

~-="C",h",lo~ro=pthe,,-n,,-YII,-,," pth"en"!,-yll e",t'Che"r,-;' 4-'O---+if-SNL0094129 LWDS·BH·EB I 0 i 01·DEC·94 8270 10 i U I to I EB 
Chloropropane),2,2'·oxybis(1· I SNL0094129 LWDS-BH-EB I 0 I 01·DEC-94 8270 10 I U I to I EB 

Chrysene ! SNL0094129 LWDS·BH·EB I 0 i 01·DEC-94 8270 10 lUi 10 EB 
DI-n-butyl phthalate i SNL0094129 LWDS·BH·EB I 0 I 01-DEC·94 8270, 10 I U I 10 EB 
Di·n·octylphthalate I SNL0094129 , LWDS·BH·EB I 0 I 01·DEC-94 I 8270:c_-+I--1;.;0;.--+I-_;U'C--+-1-,:1:;;0,-+--;:E"B--J 

Dibenz{a,hlanthracene SNL0094129 I LWDS·BH·EB I 0 I 01·DEC-94 I 8270 I 10 I U I 10 EB 
Dibenzofuran I SNL0094129 I LWDS·BH·EB I 0 I 01·DEC-94 I 8270 I 10 U I 10 EB 

Dibromochloromethane SNL0094125 1 LWDS-BH-EB I 0 I 01·DEC·94 I 8240 5 I U I 5 EB 
Dibromochloromethane ! SNL0094167 i LWDS·BH·TB I 0 I 01-DEC·94 8240 5 i U '5 TB 

f---~D~i"'Ch~lo~ro~b"'e~nz~M~e,~1~,2~-'---+1 ~S"N~LO"'09~41~2~9-i--~LW=D'CS.":B~H~.E~B'·--·~i--'C0--+i~0~1'~D""EC'C~-9~4-+-1--:8~27~0'--+I--~1~0---+1--7U;---rl,--~1~0--+I---E='Bo----1 
Dichlorobenzene, 1,3· I SNL0094129 LWDS·BH·EB I 0 1 01·DEC·94 I 8270 I 10 i U i 10 ! EB 
Dichlorobenzene. 1,4- i SNL0094129 LWDS-BH-EB! 0 I 01-DEC-94 I 8270 ! 10 U I 10 ! EB 

Dichlorobenzidine, 3,3'- i SNL0094129 LWDS·BH·EB' 0 ! 01·DEC·94 i 8270 I 20 U I 20 ! EB 
1 ___ -cD"'i"'ch"'o,,r=oethane, 1,1- 'SNL0094125 I LWDS-BH·EB I 0 ,Ot-DEC-94! 8240 I 5 I U I 5 ' E~_ 

Dichloroethane,1,1- SNL0094167 I LWDS·BH·TB I 0 I 01·DEC·94 i 8240 I 5 i U I 5 I TB 
Dichloroethane, 1,2' SNL0094125 I LWDS-BH·EB I 0 , 01·DEC·94 I 8240 I 5 U I 5 i EB 
Dichloroethane, 1,2' SNL0094167 I LWDS·BH-TB ! 0 ! 01-DEC·94; 8240 5 lUi 5 I TB 
Dlchloroethene, 1,1' SNL0094t25 i LWDS·BH·EB I 0 01-DEC-94, 8240 ' 5 ; U I 5 ! EB 
Dichloroelhene,1,1' SNL0094167 I LWDS·BH·TB i 0 j 01·DEC·94: 8240 5' U 5: TB 

~---:D::"ich7"lo"-r';"oe",lC'he",n,,e"-, _0_1 ,,,,2_-__ -+----;;S::"N"L"'0,~0"-94,c1c:2=5f_'-""LW=D"'S~.B~Hc'.-"E"B'-+-I--::0'--1~0"-1C'.::cD=E::cC~.9C'4f_'-..:8::"2c:4,,0-+--5=_-.;.--cUc-f_i-__:5;'--ie----oE"'B;___I 
Dichloroelhene, 1,2' SNL0094167 I LWDS-BH.TB I 0 ! 01-DEC-94 i 8240 i 5 i U I 5 i TB 

Dlchloromathane-methylene chloride SNL0094125, LWDS·BH·EB i 0 01-DEC-94! 8240 2.7 i BJ ! 5 i EB 
Dichloromethane-methylene chloride SNL0094t67 I LWDS·BH-TB I 0 ! 01·DEC·94.! 8240 , 8 ! B , 5 i TB 

Dichloropropane,1,2· SNL0094125 I LWDS·BH·EB 0' 01·DEC·94 i 8240 I 5 ,U 5 I EB 
f-_-;;-'OD",ich"l",o,:,ro"",orro"",Pla",ne""c'1",2c;.;-_-+,-:S:sNL0094167 , LWDS·BH·TB 0 01·DEC-94 8240' 5 U I 5 , TB 

Dichloropropene, cis·1,3· SNL0094125! LWDS-BH-EB 0 01·DEC-94' 8240 ,5 U 5 EB 
Dichloropropene, cis·l,3· SNL0094167! LWDS·BH·TB 0 01·DEC·94 8240 5 U I 5 TB 

Dlchloropropane, trans-1,3- SNL0094125 LWDS·BH·EB I 0 01-DEC-94! 8240 . 5 : U 5 EB 
Dichlorol!!Q!>ene, trans-1,3- 'SNL0094167' LWDS·BH·TB 0 01·DEC·94 8240 5 U 5 TB 

Dichlorphenol,2,4· SNL0094129 LWDS-BH·EB 0 01·DEC·94 8270 10 U 10 EB 
Diethylphthalate SNL0094129 I LWDS·BH·EB '0 01·DEC·94 8270 10 U 10 I EB 

~---,D:;:im"e",t,:!,h~lphenol, 2,4· SNL0094129 'LWDS-BH-EB 0' 01·DEC·94 8270 10 U I 10 EB 
Dimathylphthalate SNL0094129 LWDS·BH·EB 0 01·DEC·94 8270' 10 U 10 EB 

Dinitro-o-cresol, 4,6- SNL0094129 LWDS·BH·EB 0 01-DEC-94 8270· 50 U: 50 EB 
Dinilrophenol,2,4- SNL0094129 LWDS-BH·EB 0 01·DEC·94 8270 50 U 50 EB 
Dinitrotoluene,2,6· SNL0094129 LWDS·BH·EB 0 01·DEC·94 8270 10 ___ -"U ____ -'1",0_-'-_-"E"B'_-l 

Ethyl benzene SNL0094t25 LWDS·BH·EB 0 01·DEC·94 8240 5 U 5 EB 
Ethvl benzene SNL0094t67 LWDS-BH-TB' 0 Ot·DEC·94 8240 5 U 5 TB 

Ethylhexyl)~hthalate, bis(2- SNL0094129 LWDS.BH.EB"-_~--'0'--'--'0,.,1-'-D,.,E"C~.9"'4'--';~-8"'2,,7"-0-~--"10'---_'B"-___ t;o0'--_~·· _-::E",B'--1 
Fluoranthene SNL0094129 LWDS·BH·EB 0 01-DEC-94, 8270 • 10 U· 10 EB 
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Analyte 

Table A-1t. Organics analyses of soil samples hom the LWDS backgroWld study. 

Sample 
Sample Number Sample Location Depth Sample Date 

(Ft) 

Analytical 
Method 

Amount 
Detected 
(ug/kg) 

Method 
Qualifier Detection 

Limit 

Fluorene . SNL0094129 LWDS-BH-EB 0 01-DEC-94 8270 10 U 10 

Sample 
Type 

EB 
Hexachlorobenzene SNL0094129 'LWDS-BH-EB 0 01-DEC-94 8270 10 U 10 EB 

Hexachlorobutadiene SNL0094129 LWDS-BH-EB 0 ot _DEo;C""-.oo94:;-·-----:8C'2=7oo-------:1.ooo---'--"'uc----~1 O~--'-E-B--
HexachloroCyCIO"'~~e''l':t'''ad7.ie'-n-e-:----~S"'N;cL'OOOO:OO94129 LWDS-BH-EB --:0'---'---0'C1'--"D~E"C--:-9"'4---80'2::7:"0'--:----:1~0'--:-----;<U-~---:1'OOO---~--;EC'B'---

Hexachloroethane SNL0094129 LWDS-BH-EB 0 01-DEC-94 8270 10 U 10 EB 
1 ____ +H"'e'"xa'"n"'on"'e"-,"'2-=--____ -;:S~N!"LO~094125 LWDS-BH-EB 0 01-DEC-94 8240 1c;0 ____ -;"U'--:--_ __:1;;-0-~---cE~:B';_-

Hexanone,2- SNL0094167 LWDS-BH-TB 0 01-DEC-94 8240 10 U 10 TB 
IndenO(1,2,3-C,d)I'J('-'re"n"'e __ -:--;oS~N"LO:;;0"9::;4_!'12~9c__-_;L"W,,D"S"-:;Bc-H;:--E"'B~---0:c---'--;:0:ol-:;D,,E~C;-:-9~4o__'-i _c:8~27~0~:--~-=-----:1;;-0'-:-----:UC----~1 O';------E-B--
"07--c-'I"'so,...p"'ho":r->.on"'e'--~----S""N"'L=>0""094129 LWD5-BH-EB 0 -,---:0"1.:;-D:sE"C;-:-9~4o__,---8~2",7,,,0-.c..-,,1 0:C---'_-,U~_---,_ 10 E B 

___ M_ethylnaphthalene,2- SNL0094129 LWDS-BH-EB 0 01-DEC-94 ___ 82lQ.. ___ ----1,,0'---'---'U'---'---'1"'0----SB---
____ Methy)pheQOl1,.______ SNL0094129 LWDS-BH-EB 0 01-DEC-94 8270 10 U 19 __ ~ __ 
1 ___ -'"M"'e"'th"cyl,-ph"'e"'n"'o'LI, "4-'--__ ,_-"S,,N"'LO'Q!l412L __ .LWQ2~BH-EB . 0 01-DEC-94 8270 10 . __ . __ -cU"-__ f ____ 1'C0'-:--_-;:E"B'---

Naphthalene SNL0094129 LWDS-BH-EB 0 01-DEC-94 I 8270 10 U 10 EB 
1 ____ -;-N"it"'roe.-"be"'n"z"'e"ne"-___ ,_"'S"N"'LO"'0"'9"'4-c12"'9'__+, ---:L,oW'"'Do-So--:oBc-Hc:-Eo;B:c--;---'0"----==~,=~of1-~D~EiC~-9~4t=Li;-_-_-_-",8"o27,.·~=Ot==~===t10~===:==iut==:===1~Ot==:==jE~B~==--1 
t-.. ____ ~N:"itr'"'oa ... n"'il"'in".e"-, 2,o-____ ~-;:S"'N"'Lc:0;;_09"'4;:1-:'2;;_9-"-"'LW~DC;'S.-BH-EB O! 01-DEC-94 8270 50 U 50' EB 

Nitroaniline,3- SNL0094129 LWDS-BH-EB' 0 '01-DEC-94 8270 50 U 50 i EB 
NitroanilineL,4;;--. ____ , SNL0094129 LWDS-BH-EB 0 I 01-D .. Eo;C,,"-;;_94:;-~___:8c:2=70o__--+-__,,5;;_0--+-",U,-, 50 . EB 
Nitrophenol,2- ; SNL0094129 LWDS-BH-EB' 0 '01-DEC-94! 8270 i 10 ' U '---1(;---' --ES--

f-----:,:N'"it"ro'"p"he"'n"o"'I,-':4-c-----+--'S"'N"L";0"0"9'041!C2;;;9'--;-'"L"'W'"D"'S"-"'B"H"-ES--t---O-'- 01-DEC-94' 8270 50 ,--"'U--,r---o5coO--t---;EC'B'---
Nitrosodiphenylamine, n- SNL0094129 LWDS-BH-EB 0 I 01-DEC-94 8270 10, U : 10 EB 
Nitrasodipropylamine, n- SNL0094129 i LWDS-BH-EB 0 01-DEC-94 8270' 10 U i 10 , EB 

~===~~~p~e",nt ... a",ch",lo"!.rO"lop~th",e",no"-I-=-__ I,--",SN"""LO,,0,,,94,,-1"2',,,9_' LWDS-BH-EB 0' 01-DEC-94 8270 50 U _c.' _,,-50=---i'_--cEo;B:: __ 
Pentanone, 4-methyl-, 2- : SNL0094125 ! LWDS-BH-EB 0 01-DEC-94 ',_-'8"2"'407----j~-'1"'0'---+i--cU"--'-___:10o__-:'__--c:E,,B'__-1 
Pentanone, 4-methyl-, 2- ,SNL0094167! LWDS-BH-TB 0 01-DEC-94 I 8240 ! 10 i U 10 TB 

Phenanthrene SNL0094129 ,LWDS-BH-EB 0 i 01-DEC-94! 8270 ! 10 I U ' 10 , EB 

r-________ ~P!h~e"'n"'ol'----------~'-iS~N~L~0"'0~94~1~2~9--rl ~L~W7.D~S""-"B;:H~-E~B~T----:0'___+!_;;_01~-~D:oE~C"'-9~4~1--_;;_82~7~0'___+: ___ 1~0~-i:,--~U,---t-1 __ ~1~0 __ _+'---cEB 
r-________ ~p~yr~en"'e~------~'I.-~SN~L~0~0;;_94~1~2;;_9-ii-iL~W~D~S~-~B~H__:-E~B'__+i'--.ooo--+-~0~1-~D~E~C__:-9"'4-+:--__:8C'2~70'---L'---1~0,---+; __ ",U'--_t-1-i1~0 __ .1: __ ~E~B ___ 1 

Styrene ' SNL0094125 I LWDS-BH-EB 0, 01-DEC-94 I 8240 5: U '5 EB 
Styrene I SNL0094167 LWDS-BH-TB! 0 ! 01-DEC-94 I 8240 ! 5 ! U ! 5 I TB 

Tetrachloroethane,1,1,2,2- i SNL0094125 LWDS-BH-EB! 0 .1. 01-DEC-94J 8240 i 5 .i. U ! 5 EB 
Tetrachloraethane,.1,1,2,2- 'SNL0094167 I LWDS-BH-TB i 0 I 01-DEC-94! 8240 5 I U '5 TB 

Tetrachloroethene i SNL0094125 'LWDS-BH-EB 0 I 01-DEC-94 i 8240 I 5 I U 5 I EB 
Tetrachloraet"'he"'n"e'-__ -:-I --",S"N",L=-00",9"4",16=-7o-T--CL",W~D~S~-B,,H,::-~TB~-',---,,-0--+1-,0,,1~-D",Eo'C~-"-94"-t--,8,.,2,,40o__-i;--,5,,---+--,U,,---+-___:5'--iI-~T,,B--I 

r-___ --,T"'aI"'u"e"'ne"--____ Li -"S"N"LO",0",9",4125 LWDS-BH-EB i 0 '01-DEC-94 I 8240 I 5 I U 5 I EB 
Toluene SNL0094167 LWDS-BH-TB I 0 : 01-DEC-94 I 820,4~0 _ _1I---c5o--iI--"cU-+--"5c--+-I-iT,,,B'---1 

Trichlorobenzene,1,2,4- ,SNL0094129 LWDS-BH-EB I 0 I 01-DEC-94 I 8270 I 10 'u 10 I EB 
Trichloroethane,1,1,1- 'SNL0094125 i LWDS-BH-EB I 0 I 01-DEC-94 8240' 5 U 5! EB 
Trichloroethane, 1,1,1- SNL0094167 I LWDS-BH-TB , 0 I 01-DEC-94 8240! 5 ! U 5 I TB 
Trichloroethane, 1,1,2- I SNL0094125 I LWDS-BH-EB I 0 ! 01-DEC-94 8240' 5 I U 5 i EB 
Trichloroethane,1,1,2- i SNL0094167 I LWDS-BH-TB I 0 I 01-DEC-94 8240 I 5 I U ' 5 ! TB 

Tnchloroethene SNL0094125 I LWDS-BH-EB I 0 I 01-DEC-94! 8240 I 5 I U I 5 ! EB 
Trichloraethene SNL0094167 i LWDS-BH-TB I 0 I 01-DEC-94 i 8240 I 5 U i 5 I TB 

Trichloroohenol, 2,4,5- i SNL0094129 ; LWDS-BH-EB I 0 01-DEC-94 I 8270 I 50 U 50 EB 
Trichlorophenol, 2,4,,~6,--____ I'--~S"N"'LO=-0"'9,,4,,12='9'__+i --,L~W~D,!S~-B"-H,::-~EB~_!L--,,-0_+--,0,,1~-D,,,Eo'C-~94,,-+--1--,8,.,2",70,,--_-+ "_-,1->.0_-+' _-,U"---+'_-,,1 O"---+I_--,,,E~B--I 

Vinyl acetate i SNL0094125 ! LWDS-BH-EB : 0 01-DEC-94 I 8240 I 10 ! U I 10 ' EB 
Vinyl acetate I SNL0094167 I LWDS-BH-TB i 0 01-DEC-:09"4-!!--'8"2"'4~0--I'---1"0'--+I--u"--i!--'1"0--+--;:TC'B'---1 
Vinyl chloride I SNL0094125 : LWDS-BH-EB I 0 01-DEC-94 I 8240 I 10 ! U I 10 EB 
Vinyl chloride : SNL0094167 i LWDS-BH-TB ,0 01-DEC-94 I 8240 I 10 I U I 10 TB 

f--___ ~xy"lle"'n"'e'"'s,,-ot"!ot"'al'__---i'__~SNL0094125 II LWDS-BH-EB 0 I 01-DEC-94 i 8240 I 5 I U I 5 EB 
Xylenes, total ! SNL0094167 LWDS-BH-TB 0 i 01-DEC-94 8240 5 I U I 5 TB 
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Table A·12. Radionuclide analyses of soil samples from the LWDS background study. 

An.lyte : Sample Number Sample Location : 
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Method 
NMED 

Sample 
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TableA-12_ Radionuclide analyses of soil samples from the LWDS background study. 

NMED 

Analyte Sample Number Sample Location i s;:~e j: Sample Dale Analytical Activity' Qualifier I D~~::::;:n Approved Sample 
I , (FI) , Method ,(pCI/g) i I Limit Background' Type 

, , (pCl/g) 

Potassium-40 SNLOO94012 LWDS-BH-WC-4 I 0 29-MAR·94 901,1 ' 14; ,0.59 NA F 
Radium-226 SNLOO94012 LWDS-BH-WC-4 0 29-MAR·94 901.1 0.49 ,0,1 2.3, F 
Radlum-22B SNL0094012 LWDS-BH-WC-4 0 29-MAR-94 901.1 0.47 0.26 1.01 F 
Thallium-20B 
Thorlum-22B 

SNL0094012 I LWDS-BH-WC-4 0 29-MAR-94: 901.1 0.61 i 0.17_:~~N7:A?-~,--;Fo---1 
SNLOO94012 I LWDS-BH-WC-4 I 0 29-MAR·94: 901.1 '0.65 I ! 0.1B NA F 

Thorlum·232 SNLOO94012 LWDS-BH-WC-4 i 0 ! 29-MAR·94: 901.1 I 0.47 j i 026 1.01' F 
SNL0094013 'LWDS-BH-WC-4 i 0 ; 29-MAR-94 905.0 I -0.39; U I 0.69: 1.08 I F Strontlum-90 

Uranium-2331234 i 

Uranium-238 
Thorium-230 
Thorium-232 

Tritium I 

Actinium-227 I 

Actinium-228 I 
Americium-241 I 
Antimony-124 I 
Antimony-125 
Antimony-126 I 
Barium-133 
Barium-140 
Beryllium-7 

Bismuth-207 

SNLOO94014 I LWDS-BH-WC-4 I 0 29-MAR-94 I HASL-300 I 0.71 i B I 0.009 NA 
SNL0094014 LWDS-BH-WC-4 0 29-MAR-94 I HASL-300 I 0.025 i I O.Q1B 0.16 
SNL0094014 I LWDS-BH-WC-4' 0 I 29-MAR-94 HASL-300 i 0.67 I B I 0.022 1.4 
SNLOO94015 I LWDS-BH-WC-4 I 0 I 29·MAR-94 LANL Vol I 0.59 I I 0.01 i NA 
SNL0094015 ! LWDS-BH-WC-4 I 0 I 29·MAR-94 I LANL Vol I 0.46 i I 0.023 I 1.01 
SNL00941B6 ' LWDS-BH-EB ! 0 ,01-DEC-94 I 906.0 ! 230 I U I 360 NA 

SNl00941B9 I LWDS-BH-EB ! 0 i 01-DEC·94 i GAMMA I 0.0119 i U I 0.0119, NA 
SNl0094189 I LWDS-BH-EB i 0 I 01·DEC-94 I GAMMA -I 0.0327 I U~_ 0.0327 I NA 
SNl0094189 I LWDS-BH-EB 0; 01-DEC-94 I GAMMA 0.0102~ I 0.0102 I NA 
SNL0094189 LWDS-BH-EB i 0 01-DEC-94 I GAMMA I 0.0142 I U I 0.0142 I NA 
SNLOO94189 lWDS-BH-EB 0 I 01-DEC-94 GAMMA I 0.0388 U I 0.03BB NA 
SNLOO94189 lWDS-BH-EB 0 01-DEC-94 GAMMA 0.OB45 U i 0.OB45 I NA 
SNLOO941B9 LWDS-BH-EB 0 01-DEC-94 GAMMA I 0.016 U 0.D16 NA 

Bismuth-212 I SNL00941B9 I LWDS-BH-EB 0 01-DEC-94 GAMMA I 0.0896 U 0.0896 I NA 
Bismuth-214 

Cadmium-109 
Cerium-139 
Cerium-144 
Cesium-134 
Cesium-137 

Chromium-51 
Cobalt-56 
Cobalt-57 
Cobalt-5B 
Cobalt-60 
Copper-64 

Europium-152 
Europium-164 
Europium-155 

Gadolinium-153 
Holmium-166 

lodine-125 
lodine-129 
lodine-131 
Iridium-192 

Iron-59 

I SNL00941B9 I LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0308 U 0.0306 I NA 
I SNLOO94189 LWDS-BH-EB 0 I 01-DEC-94 GAMMA 0.241 U 0.241 NA 
I SNLOO941 B9 LWDS-BH-EB I 0 01-DEC-94 GAMMA 0.00801' U 0.00B01 NA 

SNLOO941B9 
SNL00941B9 
SNLOO94189 
SNLOO94189 
SNL00941B9 
SNLOO94189 
SNl0094189 
SNL0094189 
SNLOO94189 
SNLOO94189 
SNLOO94189 
SNLOO94189 
SNLOO94189 
SNLOO94189 
SNL00941B9 
SNLOO941B9 
SNLOO94189 
SNLOO94189 
SNLOO941B9 

LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0666 U 0.0666 NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0105 U 0.0105 NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0113 U 0.0113 0.664 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0945 U 0.0945 NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0209 U 0.0209 NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0089 U 0.0089 NA 

I LWDS-BH-EB 0 01-DEC-94 GAMMA 0.00811 U 0.00811 NA 
LWDS-BH-EB 0 I 01-DEC-94 GAMMA 0.0122 U 0.0122 NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 67.2 U 67.2 NA 
lWDS-BH-EB 0 01-DEC-94 GAMMA 0.0269 U 0.0269 NA 
lWDS-BH-EB 0 01-DEC-94 GAMMA 0.0415 U 0.0415 NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0435 U 0.0435 NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0271 U 0.0271! NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA I 0.00915 U 0.00915 I NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0 U 1 E+08 NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0 U 1E+08 NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0143 U 0.0143 NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0.0105 I U 0.Q105 I NA 
LWDS-BH-EB 0 01-DEC-94 GAMMA 0.021 I U 0.021 I NA 

rL~a"Cnt~h~anC'u~mo;-o-14~0,--+--;S",N-;;L,;;OO~9~4e:;1~89:o-+--:L,,",W-:oD:::-S:::--.;::Bc-:H:-;-E=;B~' +-~0~+-0:c1;--D"EC-94 I GAMMA i 0.019B U i 0.019B NA 
Lead-210 SNLOO94189 LWDS-BH-EB 0 01-DEC-94 I GAMMA IOU I 1E+08 NA 
Lead-212 SNl0094189 LWDS-BH-EB 0 01-DEC-94 GAMMA I 0.0219 U I 0.0219 NA 
Lead-214 

Manaanese-54 
Mercury-203 

Neptunium-237 I 
Niobium-95 I 

Plutonium-239 I 
Potassium-40 i 

Protactinium-231 I 
Protactin ium-233 I 

Radium-224 i 

Radium-226 
Radium-22B 

Ruthenium-103 
Ruthenium-106 i 

Scandium-46 I 

Silver-110 I 
Sodium-22 
Sodium-24 

SNl0094189 I LWDS-BH-EB 0 01-DEC-94 I GAMMA i 0.0299 U 0.0299 NA 
SNl0094189 j LWDS-BH-EB 0 01-DEC-94 GAMMA I 0.0105 I U 0.0105 NA 
SNL0094189 I LWDS-BH-EB 0 I 01-DEC-94 i GAMMA I 0.0104 I U 0.0104! NA 
SNLOO94189 I lWDS-BH-EB 0 I 01-DEC-94 i GAMMA I 0.0661 i U I 0.0661 i NA 
SNLOO94189--L lWDS-BH-EB 0 I 01-DEC-94 I' GAMMA~ 0.0461! U 0.0461 I NA 
SNLOO94189 I lWDS-BH-EB O! 01-DEC-94 GAMMA i 116 I U I 116 NA 
SNL0094189 I LWDS-BH-EB 0 I 01-DEC-94 I GAMMA I 0.184 U I 0.184! NA 
SNL0094189 i LWDS-BH-EB 0 I 01-DEC-94 i GAMMA ! 0.304 lUi 0.304! NA 
SNL00941B9 I LWDS-BH-EB O! 01-DEC-94 GAMMA! 0.0207 lUi 0.0207 NA 
SNLOO941B9 i LWDS-BH-EB 0 I 01-DEC-94 i GAMMA ! 0.212 I U , 0.212! NA 
SNLOO941B9 i LWDS-BH-EB 0 01-DEC-94 I GAMMA . 0.232 I U I 0.232 I 2.3 
SNL00941B9 LWDS-BH-EB 0 01-DEC-94 I GAMMA i 0.0506 i U I 0.0506 i 1.01 
SNL00941B9 i LWDS-BH-EB 0 01-DEC-94 I GAMMA I 0.0109 i U I 0.Q109 I NA 
SNL00941B9 LWDS-BH-EB 0 01-DEC-94 I GAMMA I 0.0976 i U 0.0976 i NA 
SNLOO94189 I LWDS-BH-EB 0 01-DEC-94 GAMMA i 0.00816: U I 0.00B16 NA 
SNL00941B9 LWDS-BH-EB 0 01-DEC-94 GAMMA i 0.00959! U i 0.00959 NA 
SNl0094189 I LWDS-BH-EB 0 01-DEC-94 i GAMMA ! 0.011 i U i 0.011 NA 
SNl0094189 i LWDS-BH-EB 0 01-DEC-94 i GAMMA i 0.132 I U 0.132 NA 
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Table A-12. Radionuclide analyses of soil samples from the LWDS background study_ 

Sample, Method 
NMED 

Analytical Activity Approved Sample 
Analyte Sample Number, Sample Location ' Depth Sample Date 

Method • (pCI/g) 
Qualifier Detection 

Background Type 
(Ft) , Limit 

(pCl/g) 

Strontium-85 SNL0094189 LWDS-BH-EB 0 01-DEC-94 GAMMA 0.011 U 0,011 NA , EB 
,~ 

Tantalum-182 SNLOO94189 LWDS-BH-EB 0 01-DEC-94 GAMMA 0.054 U 0,054 NA EB 
Teliurtum·123M SNLOO94189 LWD8-BH-EB 0 01-DEC-94 GAMMA 0,0083 U 0.0083 NA EB 

Thallium-201 SNLOO94189 LWDS-BH-EB 0 01-DEC-94 GAMMA 0,0992 • U 0,0992 NA EB 
Thallium-208 SNLOO94189 LWDS-BH-EB 0 , 01-DEC-94 GAMMA 0,0327 , U 0.0327 NA EB 
Thorium·227 SNLOO94189 LWDS-BH-EB 0 01-DEC-94 GAMMA 0,0656 ' U 0,0656 NA EB --
Thorium·228 SNLOO94189 LWDS-BH-EB 0 01-DEC·94 GAMMA ' 0.0189 ' lE+08 NA EB 
Thortum·229 , SNLOO94189 LWDS-BH-EB 0 I 01-DEC-94 GAMMA 0,0348 U 0.0348 , NA EB 
Thortum-231 SNLOO94189 LWDS-BH-EB 

, 
I 0 i 01-DEC-94 GAMMA 0,122 U 0,122 NA EB 

Thorium-232 SNLOO94189 LWDS-BH-EB 
, 

0 01-DEC-94 GAMMA ' 0,0506 ' U 0.0506 1.01 EB I , 
Thorium-234 SNL0094189 , LWDS·BH-EB I 0 , 01-DEC-94 , GAMMA i 0,187 U 0.187 1,4 EB 

Tin·113 , SNLOO94189 i LWDS·BH-EB 0 01-DEC-94 GAMMA , 0.0138 ' U 0,0138 NA 
• 

EB 
Uranium-234 

, 
SNLOO94189 i LWDS·BH-EB 0 , 01-DEC-94 GAMMA .5,37 U 5.37 , 1,6 EB , 

-----, i I Uranium·235 , SNLOO94189 LWDS·BH-EB 0 , 01-DEC-94 GAMMA 0,014 U 0.014 0,16 EB 
--

Uranium·238 SNLOO94189 i LWDS·BH-EB , 0 i 01-DEC-94 GAMMA 0,187 U 0.187 i 1,4 ! EB 
Xenon-133,-133M, SNL0094189 LWDS-BH-EB : 0 I 01-DEC-94 GAMMA , 0.0341 U 0,0341 i NA EB 

Yttrium-88 I SNL0094189 i LWDS-BH-EB I 0 I 01-DEC-94 GAMMA '0.01 09 U 0,0109 I NA , EB 
Zinc-65 I SNLOO94189 ! LWDS-BH-EB I 0 I 01-DEC-94 GAMMA I 0,018 U 0,018 NA , EB 

Zirconium-95 I SNLOO94189 I LWDS-BH-EB I 0 I 01-DEC-94 GAMMA I 0,0166 U 0,0166 I NA , EB 
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Table A·IS. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte 

LWDS Trip blank and equipment blank resulls.xls 

Sample 
. Sample Location Depth 

: (Ft) 
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Table A-I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number, Sample Location Depth Sample Date 
Method 

Detected Qualifier Detection 
Type , (Ft) (mgIL) Limit 

Acenaphth~lene SNL0090054 LWDS-04-BH02 0 10-AUG-92 8270 10 U 10 EB 
Acena~hthxlene SNLOO90596 LWDS-04-BH02 0 - ll-AUG-92 8270 10 U 10 E~ 
Acena~hthylene SNL0090623 LWDS-04-BH03 0 12-AUG-92 8270 10 U 10 - EB 
Acena~hthylene SNLOO91158 LWDS-04-BH03 0 13-AUG-92 8270 10 U 10 EB 
Acena~hthxlene SNLOO91172 L WDS-04-BH04 0 18-AUG-92 8270 10 U 10 EB 
Acenaphthylene SNL0091173 LWDS-04-BH04 0 lB-AUG-92 8270 11 U 11 EB -
Acenaphthxlene SNL0091192 LWDS-04-BH04 0 19-AUG-92 8270 10 U 10 EB 
Acenaphthylene . SNL0091255 LWDS-04-BH05 0 20-AUG-92 8270 10 U 10 EB 
Acenaehthxlene SNL0091273 LWDS-MWI 0 23-AUG-92 8270 . 10 U 10 EB 
Acenaphthx'ene , SNL0091275 LWDS-MWI . 0 22-AUG-92 8270 10 U 10 EB 
Acenaphthx'ene SNL0091292 LWDS-MWI 0 ; 24-AUG-92 8270 10 U 10 EB 
Acenaehthx'ene i SNL0091299 LWDS-MWI 0 , 25-AUG-92 8270 10 U 10 EB 
Acenaphlhx1ene SNL0091934 L WDS-52-BH06 0 

, 
05-SEP-92 8270 10 U 10 EB , 

I 
, 

Acenaehlhxlene SNL0091945 LWDS-52-BH08 , 0 , 05-SEP-92 8270 10 U 10 EB 
Acenaphlhylene SNL0092792 , LWDS-MW2 0 I 23-SEP-92 , 8270 10 U 10 EB , 

Acenaphlhylene SNL0092872 I LWDS-MW2 , 0 08-0CT-92 8270 10 U 10 , EB 
Acenaphlhylene , SNL0093106 I LWDS-MWI 0 : 28-APR-93 8270 10 U 10 I EB 
Acenaphthylene I SNL0093237 i LWDS-04-BH09 ! ~ 18-MAR-94 8270 10 U 10 EB 
Acenaphthylene SNL0093275 i LWDS-04-BHIO i o ' 19-MAR-94 I 8270 10 ! U 10 EB 

~ena~hthxlene ! SNL0093368 I LWDS-05-BHI3 I I 
22-MAR-94 8270 10 U 10 I EB 0 I 

Acenaphthylene ! SNL0093458 LWDS-05-BHI2 ! 0 i 21-MAR-94 
, 

8270 I 10 U 10 I EB , 
Acenaphthylene I SNLOO93575 I LWDS-05-BHll I 0 I 20-MAR-94 8270 I 10 ; U 10 ! EB , 
Acenaphthylene i SNLOO93615 I LWDS-52-BHI6 0 I 24-MAR-94 , 8270 i 10 I U 10 I EB 
Acenaphthylene 

, 
SNLOO93647 I LWDS-05-BHI4 0 i 23-MAR-94 I 8270 I 10 I U 10 EB , 

Acenaphthylene SNLOO93706 
, 

LWDS-52-BHI5 0 I 23-MAR-94 8270 I 10 
: 

U 10 i EB I I I 

Acenaphthylene I SNL0094017 I LWDS-MW2 0 I ll-MAR-94 I 8270 I 0.01 ! U I 0.01 I EB 
Acenaphthylene i SNL0094282 i LWDS-MWI I 0 06-JUN-94 8270 I 0.01 

i 
U I 0.01 I EB , 

I , 
I Acenaphthylene ! SNL0094303 LWDS-MWI I 0 I 31-AUG-94 I 8270 I 0.01 I U I 0.01 EB 

Acenaphlhylene SNL0094414 LWDS-MW2 I 0 07-DEC-94 8270 I 0.01 
, 

U I 0.01 i EB 
Acenaphlhylene SNL0094620 LWDSMW-2 I 0 01-MAR-95 i 8270 I 0.01 ! U 0.01 i EB 
Acenaphlhylene SNL0094749 LWDS-MW2 I 0 12-JUN-95 ! 8270 0.01 I U I 0.01 I EB , 
Acenaphthylene I SNL0099100 LWDS-MW2 0 24-JUN-93 I 8270 ! 0.01 U i 0.01 I EB 

Acetone SNL0090027 LWDS-04-BHOI 0 08-AUG-92 8240 15 10 j EB 
Acetone I SNL0090029 

, 
LWDS-04-BHOI 0 08-AUG-92 I 8240 I 10 U ! 10 I TB I 

Acetone SNL0090030 LWDS-04-BHOI 0 09-AUG-92 8240 10 U 10 I EB I 

Acetone I SNL0090032 LWDS-04-BHOI 0 09-AUG-92 8240 I 10 U I 10 I TB 
Acetone SNL0090053 LWDS-04-BH02 0 10-AUG-92 8240 16 

, B 10 I EB I 

Acetone SNL0090055 LWDS-04-BH02 I 0 10-AUG-92 8240 I 10 I U 10 TB 
" Aeelone SNL0090162 LWDS-SS 0 16-JUL-92 8240 

I 

10 

I 
U 10 TB 

Acetone SNL0090163 LWDS-SS I 0 16-JUL-92 8240 10 U I 10 TB 
Acetone SNL0090416 i LWDS-SS 0 16-JUL-92 I 8240 I, 10 I U I 10 TB 
Acetone I SNLOO90595 I LWDS-04-BH02 ! 0 ll-AUG-92 

, 
I 8240 10 I U I 10 ' EB 

Acetone I SNLOO90597 I LWDS-04-BH02 ! 0 ll-AUG-92 I 8240 10 I U I 10 TB 
Acetone i SNLOO90622 I LWDS-04-BH03 ! 0 12-AUG-92 I 8240 10 i U 10 I EB 
Acetone ! SNL0090624 I LWDS-04-BH03 

, 
0 : 12-AUG-92 I 8240 10 ! U 10 I TB , 

Acetone ! SNL0090737 I LWDS-SS I 0 I 17-JUL-92 I 8240 10 I U 10 ! TB I , 

Acetone j SNL0090934 i LWDS-SS I 0 I 17-JUL-92 ! 8240 10 I U ! 10 I TB 
Acetone i SNL0091118 

, 
LWDS-SS I 0 i 20-JUL-92 I 8240 i 10 I U , 10 i TB , , , 

Acetone SNL0091157 I L WDS-04-BH03 i 0 13-AUG-92 I 8240 i 10 I U j 10 ! EB 
Acetone ! SNL0091171 I LWDS-04-BH04 ! 0 I 18-AUG-92 I 8240 , 10 ! U 10 EB , , 
Acetone i SNL0091174 i LWDS-04-BH04 , 0 I 18-AUG-92 i 8240 10 , U , 10 . TB 
Acetone ! SNL0091191 LWDS-04-BH04 ! 0 

, 
19-AUG-92 : 8240 i 10 U ! 10 I EB I 

Acetone ! SNL0091193 L WDS-04-BH04 0 i 19-AUG-92 r 8240 I 10 i U 10 I TB 
Acetone SNL0091242 L WDS-04-BH05 i 0 , 20-AUG-92 8240 

, 
10 I U 10 TB , --

Acetone ! SNL0091256 LWDS-04-BH05 0 i 20-AUG-92 I 8240 , 14 I , 10 EB 
Acetone : SNLOO91257 L WDS-04-BH05 0 I 20-AUG-92 ! 8240 I 10 

i 
U 10 TB , , 

i Acetone SNL0091272 LWDS-MWI 0 I 23-AUG-92 I 8240 I 14 10 ! EB 
Acetone SNL0091274 LWDS-MWI 0 I 22-AUG-92 82~ 11 I 10 EB 
Acetone SNL0091276 LWDS-MWI 

, 
0 i 22-AUG-92 

, 
8240 I 10 

, 
U 10 TB : , 

Acetone SNL0091291 LWDS-MWI 0 24-AUG-92 8240 10 i U i 10 EB 
Acetone SNLOO91293 LWDS-MWI I 0 24-AUG-92 I 8240 10 i U 10 TB 
Acetone SNL0091298 LWDS-MWI 0 

, 
25-AUG-92 8240 10 

, 
U , 10 EB 

Acetone SNL0091300 LWDS-MWI 0 25-AUG-92 8240 . 10 U 10 TB 
Acetone SNL0091933 LWDS-52-BH06 0 ! 05-SEP-92 8240 16 10 EB 
Acetone SNLOO91935 LWDS-52-BH06 0 05-SEP-92 8240 10 U 10 TB 
Acetone SNL0091944 LWDS-52-BH08 0 05-SEP-92 ' 8240 13 10 EB 
Acetone SNL0092723 LWDS-MW2 , o " 18-SEP-92 8240 10 U 10 TB 
Acetone SNL0092746 LWDS-MW2 0 , 21-SEP-92 ! 8240 10 , U 10 TB 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
An.lyle Sample Number ' Sample Location Depth Sample Date 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Analyte Sample Number Sample Location Sample Date 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth Sample Date 
Method 

Detected Qualifier Detection 
Type 

(Ft) (mglL) limit 

\-------_ Anthrac~.ne SNL0093706 LWDS·52·BHI5 0 23·MAR·94 8270 10 U 10 EB -
U EB Anthracene SNL0094017 LWDS·MW2 0 II·MAR·94 8270 0.Q1 0.01 -

Anthracene SNL0094282 LWDS·MWI 0 06·JUN·94 8270 0.01 U 0.Q1 EB .. -
Anthracene SNL0094303 LWDS·MWI 

• 
0 31·AUG·94 8270 0.01 U 0.01 EB 

Anthracene SNL0094414 LWDS·MW2 0 07·DEC·94 . 8270 0.01 U 0.Q1 EB -
Anthracene SNL0094620 LWDSMW·2 0 01-MAR·95 8270 0.01 U 0.Q1 EB 

~~hracene SNL0094749 LWDS·MW2 0 12-JUN·95 8270 0.D1 U 0.01 EB 
Anthracene SNL0099100 LWDS-MW2 0 24-JUN·93 8270 0.01 U 0.01 EB 

f--.. _Antimon~ ___ : _SNL0091302 LWDS-04·BHOI 0 09·AUG·92 . 6010 0.06 U . 0.06 EB 
Antimonl . SNLOO91519 LWDS·04·BHOI 0 08·AUG·92 6010 0.06 U 0.06 EB 

~.Antimonl SNL0091526 : LWDS·04·BH02 0 10·AUG·92 6010 0.06 U 0.06 EB 
Antimony SNL0091576 LWDS·04·BH02 0 II·AUG·92 6010 0.06 U 0.06 EB 
Antimony SNL0091664 i L WDS·04-BH03 0 12·AUG·92 I 6010 0.06 U 0.06 EB .-

r------ Antimonl:: SNL0091735 • LWDS·04-BH03 0 i 13-AUG·92 6010 0.06 U 0.06 EB 
Antimon~ SNL0091791 LWDS·04-BH04 I 0 16·AUG·92 6010 0.06 U 0.06 EB 
Antimon~ SNL0091927 

, 
LWDS·04-BH04 0 19·AUG·92 6010 • 0.06 U , 0.06 EB 

Antimon}" SNL0092178 LWDS·04·BH05 0 
, 

20·AUG·92 i 6010 0.06 , U 0.06 EB 
Antimony SNL0092210 LWDS·MWI 0 24·AUG·92 I 6010 0.06 U . 0.06 EB 
Antimony SNL0092218 i LWDS·MWI 0 , 22·AUG·92 6010 . 0.06 U 0.06 , EB 
Antimony SNL0092325 LWDS·MWI 0 I 23·AUG·92 . 6010 0.06 U 0.06 

, 
~~ I I 

, 
Antimony , SNL0092351 I LWDS·MWI I 0 , 25·AUG·92 ! 6010 0.06 U I 0.06 EB 
Antimony SNLOO92374 I LWDS-52·BH06 0 I 05-SEP-92 6010 

, 
0.06 U I 0.06 EB 

Antimony i SNLOO92416 LWDS-52-BH08 i 0 05·SEP-92 I 6010 0.06 i U , 0.06 EB 
Antimony i SNL0092507 

" 

LWDS·52-BH07 i 0 I 07·SEP-92 \ 6010 0.06 i U , 0.06 i EB , 

Antimony i SNL0092532 I LWDS-MW2 : 0 i 07-SEP-92 I 6010 i 0.06 ! U I 0.06 I EB 
Anllmony I SNL0092685 ! LWDS·52-BH07 0 i 06·SEP-92 ! 6010 0.06 U 0.06 

, 
EB , 

Antimony I SNL0092795 LWDS-MW2 I 0 I 23·SEP-92 , 6010 
, 0.06 I U ! 0.06 j EB 

Antimony I SNL0092875 I LWDS-MW2 I 0 I 08-0CT-92 , 6010 : 0.06 I U 0.06 I EB , 
Antimony 

: 
SNL0093107 I LWDS-MWI 0 28-APR-93 6010 ! 0.06 I U ! 0.06 : EB , , i I 

Antimony \ SNL0093238 ! LWDS-04-BH09 ! 0 i 18·MAR-94 I 6010 
, 

0.06 i U I 0.06 I EB 
Antimon:t: 

I 
SNL0093276 , LWDS-04·BH10 I 0 i 19·MAR-94 I 6010 

i 
0.06 i U I 0.06 , EB 

Antimony SNL0093369 I LWDS-05·BHI3 I 0 I 22-MAR-94 6010 ! 0.06 i U 0.06 I EB 
Antimony I SNL0093459 i LWDS-05·BHI2 I 0 I 21-MAR-94 I 6010 i 0.06 : U I 0.06 I EB , 
Antimony I SNL0093576 ! LWDS-05·BHll I 0 I 20-MAR-94 I 6010 I 0.06 I U I 0.06 I EB 
Antimony I SNL0093616 LWDS-52·BHI6 I 0 I 24-MAR-94 I 6010 0.06 I U I 0.06 I EB 
Antimony i SNL0093648 I LWDS-05-BHI4 ! 0 23-MAR-94 I 6010 

, 
0.06 I U I 0.06 I EB , 

Antimony i SNL0093707 ! L WDS-52-BH 15 I 0 23-MAR-94 I 6010 i 0.06 
, 

U i 0.06 I EB I 
Antimony I SNL0094026 

, 
LWDS-MW2 0 09-MAR·94 6010 I 0.06 i U I 0.06 I EB 

Antimony i SNLOO94283 I LWDS-MWI I 0 06·JUN-94 6010 0.2 i U ! 0.2 : EB 
Antimony SNL0094304 ! LWDS-MWI I 0 i 31-AUG·94 6010 ! 0.06 I U 

, 
0.06 ! EB 

Antimony SNL0094415 I LWDS-MW2 ! 0 I 07-DEC-94 6010 I 0.06 I U i 0.06 ! EB 
Antimony I SNL0094621 i LWDSMW·2 I 0 I 01-MAR·95 ! 6010 , 0.06 I U I 0.06 I EB 
Antlmon~ I SNL0094750 

, 
LWDS-MW2 , 

0 , 12-JUN·95 
I 

6010 0.06 i U i 0.06 EB 
Antimony I SNL0099067 ! LWDS-MW2 I 0 I 24-JUN·93 6010 i 0.06 I U 0.06 , EB 

Anlimony·124 ! SNL0094220 'LWDS-04-BH09·EBI 0 i 18·MAR-94 ! GAMMA 0.0134 U 
, 

0.0134 i EB 

! 
, 

Antimony·124 , SNL0094223 'LWDS-04·BH10·EB! 0 19-MAR·94 
, 

GAMMA 0.01534 I U i 0.01534 I EB 
I 

Antlmo~-124 I SNLOO94226 ILWDS-05·BHll·EB; 0 
, 

20-MAR-94 i GAMMA , 0.0125 U , 0.0125 I E~_ 
Antimonl-124 i SNL0094227 I LWDS-MWI I 0 06-JUN·94 , GAMMA 0.0104 U 0.0104 ! EB 
Antimonl·124 ! SNL0094243 , LWDS-MW2 I 0 

I 07-DEC·94 i GAMMA , 0.0114 i U 0.0114 EB I , , 
Antlmonl-124 SNL0094247 LWDS·MWI I 0 

, 
08-DEC·94 GAMMA 0.0119 I U 

, 
0.0119 FB 

Antimonl-125 I SNL0091301 i LWDS·04-BHOI 0 09-AUG·92 ! GAMMA 57.2 < : 57.2 I EB 
Antlmonl-125 SNL0091518 : LWDS·04-BHOI 0 ! 08-AUG·92 I GAMMA 63.9 : < 63.9 EB , 
Antimon~-125 SNL0091526 L WDS-04-BH02 : 0 10-AUG·92 GAMMA , 52.6 < , 52.6 EB 
Antimonl-125 SNL0091574 LWDS·04-BH02 0 ll-AUG·92 GAMMA 46 < 46 EB 
Antimony·125 , SNL0091682 LWDS·04-BH03 '_ 0 12-AUG·92 I GAMMA 28.8 < 28.8 EB 
Antimon~'125 SNL0091733 

, 
LWDS-04-BH03 0 

, 
13·AUG-92 GAMMA 54.9 < 54.9 , EB 

Anlimonl·125 SNL0091789 , LWDS-04·BH04 , 0 
, 

18·AUG·92 : GAMMA 25.1 < 25.1 EB 

r-~ntimon~-125 SNL0091925 LWDS-04·BH04 0 19·AUG-92 GAMMA 50.3 , < 50.3 EB 
Antimony·125 SNLOO92176 LWDS-04·BH05 0 20·AUG-92 GAMMA 6004 < 6004 EB 
Antimonl-125 SNL0092208 LWDS·MWI 0 24-AUG·92 GAMMA 46.5 < 46.5 EB 
Antimonl-125 SNLOO92216 LWDS·MWI 0 22-AUG-92 GAMMA 54.8 , < 54.8 EB 
Antimonl-125 SNL0092323 LWDS·MWI , 0 23-AUG-92 GAMMA 30.6 < 30.6 EB 
Antimonl-125 SNL0092349 LWDS·MWI 0 25-AUG·92 ' GAMMA 27.3 , < 27.3 EB 
Antimon~-125 SNL0092373 LWDS·52-BH06 0 05·SEP-92 GAMMA 29.6 , 

< 29.6 EB 
Antimony-125 SNL0092417 . LWDS·52-BH08 0 05·SEP-92 GAMMA 24.3 < 24.3 EB --
Antlmon~-125 SNL0092508 LWDS·52-BH07 • 0 07-SEP-92 GAMMA 31.1 < 31.1 EB 
Antlmonl-125 SNL0092538 LWDS-MW2 0 07-SEP-92 GAMMA 39.7 : < 39.7 EB - . .. 
Antlmonv·125 SNL0092664 LWDS-52-BH07 0 06-SEP-92 GAMMA 35.5 < 35.5 EB 
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Table A·13. Trip blank and equipment blank results for ER Sites 4. 5. and 52. 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Analyle Sample Number Sample Location 
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, Table A·IS. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Method 
Analyte Sample Number Sample Location , Sample Date, Qualifier 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Analyle Sample Number . Sample Location 
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Table A·13. Trip blank and equipment blank results for ER Sites 4,5, and 52. 

Sample Amount Method 
Analyle Sample Number' Sample Location Depth Sample Date Detected Qualifier 
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Table A-I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number Sample Location Sample Date 
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Analyte 

Table A-13_ Trip blank and equipment.blank results for ER Sites 4, 5, and 52. 

Sample Number Sample Location 
Sample 
Depth 
(Ft) 

-

Analytical 
Sample Date Method 

Amount 
Detected 

(mg/L) 
Qualifier 

Method 
Detection 

Limit 

Sample 
Type 

Bromodichloromethane SNL0091272 LWDS-MW1 0 23-AUG-92 8240 5._ U . __ 5 ___ ~ 
Ic:oBC"ro""m~o",dcci:c",h:"lo,c,,,"om=et,.,h,,.a'.':ne"---,:S,,,N,,,L,,,0,,,09o-1,,2~7:;4_~_...'oLW~D",S .. -M"W,,_-,1~. 0 - 22-AUG-92 8240 5 U 5 EB 
Bromodichloromethane SNL0091276 LWDS·MW1 0 22-AUG-92 8240 . 5 --._-ij-=::::. 5-~-=- IB 

I;B;;:r'C0m=od'Si-=:ch:-;lo",r=o"m",e::,lh",a",n"e---;S,"N~L,,0~Oo;9~12,~9;01;-_ LWDS·MW1 0 24-AUG-92 8240 5 U.. 5 EB 
Bromodichloromelhane SNL0091293 LWDS·MW1 - 0 - 24-AUG-92 8240 5 U 5 TB 

~B"r"om=od~i--:Ch-"lo:-:ro-=m"'e:7th"'a"'n"e-~S"N~L"0C:0"'9-:C12O:9C::8---~L?:W~DC:OS'-'.M"W~1-- 0 25-AUG-92 8240 5 U 5 EB 

Bromodichloromethane SNL0091300 LWDS·MW1 0 25-AUG-92 8240 5 U 5 TB 

:;~~~~:~~:~c,;:-:~~=::",~":~",:-.,..-c:~",,~~~,,,~c::~::-~;::i;2~,--;c~~~~'O~:=::~~~;:::;o~'-Cg;c~:--..'~:--..'~:o;~~:~;o~~:",::;;~~~-'-. ---';C~~1%--'~ .. +~=~::::==--~---- ~:-~ 
Bromodichloromelhane SNL0091944 LWDS-52-BH08 0 05-SEp-92 ,·-··--8240-.. ·-··--5-··-·-····-··U~·:·-·-·5~-----EB---
Bromodichloromethane SNL0092723 LWDS·MW2 0 18-S-EP-92~· 8240 -... - .. 5--.-·-U---·.··---5.·-------crB-~-
Bromodichloromethane' SNL0092746 LWDS-MW2 0 21-SEP-92 .. ·-824O"" .. ---5----~--U-~:--5---TB-~ 
Bromodichloromethane: SNL0092791 LWDS·MW2 0 23·SEP-92 8240 ---5---' ~-ij~---~5_-='::::-:·io'El=:_ 
Bromodichloromethane' SNL0092801 LWDS·MW2 0 ._.23-SEP-92 8240 5 U 5 _ .. __ .. 'II3. __ 
Bromodichloromethanei SNL0092835 LWDS·MW2 0 24-SEP-92 8240 5 U 5 . _.IEl_. __ 
Bromodichloromethane SNL0092847 : LWDS·MW2 0' 01-0CT-92 8240 5 U 5 TB 
Bromodichloromethane' SNL0092859 LWDS·MW2, 0 02-0CT-92 8240 5 U 5 TB 
Bromodichloromethane: SNL0092871 LWDS·MW2 0 08-0CT-92: 8240 5 U 5 . __ ~ .. ~B_ .. _ 
Bromodichloromethanej SNL0092881 LWDS·MW2 0 08-0CT-92 i 8240 5 U 5 TB 
Bromodichloromethane! SNL0092948 I LWDS-MW2 I 0 : 17·0CT-92 i 8240 5 U 5' TB 
Bromodichloromethanei SNL0092970 i LWDS·MW2 : 0 I 21-0CT-92 8240 5 U 5! TB 
Bromodichloromelhane: SNL0092989 LWDS·MW1 0 I OS·APR-93 8240: 5 I U ,5 TB 
Bromodichloromelhane! SNL0093002 LWDS-MW1 0 I 08·APR-93--, -8240 I 5 U' 5 TB 
Bromodichloromelhane' SNL0093003 i LWDS-MW1 . 0 13·APR-93 I 8240 5' U ',5 TB 
Bromodichloromelhane; SNL0093013 ' LWDS·MW1 i 0 : 14-APR-93 i 8240 i 5 U I 5 TB 
Bromodichloromelhanej SNL0093035 LWDS·MW1 i 0 15-APR-93 I 8240 " 5 ! U : 5 TB 
Bromodichloromethanel SNL0093045 : LWDS·MW1 I 0 ,17-APR-93' 8240 5 U' 5 TB 
Bromodichloromethanel SNL0093082 I LWDS·MWl 0 I 21-APR-93: 8240 I 5 U 5 TB 
Bromodlchloromethanel SNL0093092 I LWDS·MWl 0 I 27-APR-93: 8240 : 5 U' : 5 TB 
Bromodlchloromethanei SNL009310S , LWDS·MW1 i 0 ! 28-APR-93 I 8240 : 5 I U 5 EB 
Bromodichloromethanel SNL0093114 ! LWDS·MWl O! 28-APR-93 I 8240 j 5 U i 5 i TB 
Bromodichloromethane! SNL0093124 I LWDS·MWl 0 i 3O·APR-93 I 8240 5 lUi 5 I TB 
Bromodichloromethanej SNL0093135 I LWDS·MWl O! 03-MAY-93! 8240 5 I U ! 5 TB 
Bromodichloromethanel SNL0093236 I LWDS·04-BH09 0 I 18-MAR-94 i 8240 5 lUi 5 i EB 
Bromodichloromethanel SNL0093244 I LWDS·04-BH09 I 0 I 18-MAR-94 j 8240 5' U I 5 i TB 

Bromodichloromethanel SNL0093245 I LWDS.04.B"H-:c0"'9:-T:_~0'--11~1"'8.';'M'-CA:':Ro-."'9-:-4+' _c:08'''24.;:0:---ri_----c5:--_+,_-.;:U_-:-! _-c:5_......,!_-.;T",B:-_1 
Bromodichloromethane' SNL0093274 i LWDS·04-BH10: 0 I 19-MAR-94 I 8240 ! 5 , U I 5 i EB 
~~omodichloromethanel SNL0093285 i LWDS·04-BH10 I 0 I 19-MAR-94 I 8240 : 5 ! U I 5 I TB 
Bromodichloromethane! SNL0093286 : LWDS·04-BH10! 0 ! 19-MAR-94! 8240 ,5 U' 5 I TB 
Bromodichloromelhane' SNL0093367 : LWDS·05-BH13! 0 I 22-MAR-94! 8240 : 5 i U i 5 ' EB 
Bromodichloromelhanel SNL0093375 i LWDS·05-BH13 I 0 ,22-MAR-94', 8240 , 5 , U ,5 TB 
Bromodichloromethanel SNL0093376 ,LWDS·05-BH13 i 0 22-MAR-94 I 8240 , 5 : U 5 TB 

r.B~r=o=m~o~di~ch~I'C0r=o=m~e:"lh~a~n~eT!~S~N~L~00~9~347.5~7~f'~LW~D~S~.0~5::-.~B~H~12~~i __ 0~_+~2~1~.M~A~R~-9~4~' __ ~8~2~4~0 __ ~1 __ ~5~-+i-+-7U~~' __ ~5:--__ ~~E~~ ___ 
Bromodichloromelhane: SNL0093465 I LWDS·05-BH12 i 0 I 21-MAR-94 I 8240 ' 5 I U ! 5 TB 
Bromodichloromethanei SNL0093466 i LWDS·05-BH12 0' 21-MAR-94! 8240 5 i U 5 TB 
Bromodichloromethane, SNL0093572 I LWDS·05-BHll I 0 : 2o-MAR.94 i 8240 5 U 5 
Bromodichloromethane! SNL0093573 LWDS-05-BH11 O! 2o-MAR-94' 8240 5 U' 5 
Bromodichloromethanei SNL0093574 ! LWDS·05-BH11 0 I 20·MAR-94 8240 I 5 'U 5 
~Ichloromethane! SNL0093614 LWDS-52-BH16: 0 I 24-MAR-94 8240 5 U! 5 
BromodlchloromethaneLSNL0093622 LWDS-52-BH16 0 i 24·MAR-94 8240 5 U 5 
Bromodichloromethane! SNL0093646 LWDS·05-BH14 0, 23-MAR-94 8240 5 U I 5 
Bromodichloromethanei SNL0093654 I LWDS·05-BH14 0 23-MAR-94 I 8240 5 U I 5 
Bromodichloromethane i SNL0093655 'LWDS·05-BH14 j 0 i 23-MAR-94 i 8240 5 U 5 
Bromodichloromethane" SNL0093705 LWDS-52-BH15 0 23-MAR.941 8240 5' U 5 
Bromodichloromethane' SNLOO94080 LWDS·MW1, 0 ,10·MAR-94 8240 0.005 U 0:005 
Bromodichloromelhane SNL0094280 , LWDS-MW1 : 0 31-MAY-94 8260 0.001 U 0.001 
Bromodlchloromelhane SNL0094281 LWDS-MW1' 0 OS·JUN-94 8260 0.001 U 0.001 
Bromodichloromelhane' SNL0094298 • LWDS·MW1 O· 31·MAY-94 8260 0.001 U 0.001 

TB 
TB 
EB 
EB 
TB 
EB 
TB 
TB 
EB 
TB 
TB 
EB 
TB 

Bromodichloromelhane' SNL0094302 LWDS·MW1 0' 31-AUG-94 8260 0.001 U 0.001 EB __ 
~B"ro""m"o"'dC'iC"Ch""lo"'ro"'m"'e'-"lhC.'a"'nO'.e -, ~S"'N~L"'00""9?4C:3-"17=-_ -'-._ ~~ ~_ -=:,L""W/",D~S~'M~W~;1 ::::::::::~O-.:.. - 24-AUG-94 8260 - 0.001 . U 0.001 TB 
~_dichloromelhane i SNL0094348 LWDS·MWl 0 24-AUG-94 8260 0.005 U 0.005 TB 
-;;BC'ro",m"o,"d;cic,-;-hC'lo"-roccm-"e--:t::-h,""an~e __ -;:;S:o-N,,,L::;0094376 LWDS·MW1 0 07-0CT-94· 8010 0.001 U ~-"O,.oO"'O"'l----'E~B=---l 
c:oB",ro"m,~o,~d,"ic,~h",lo"ro",m .. e",t",h""an",e",--"S",N",L700""9,,,4,,,3=7=-7 __ -,L",W=D~S"'M,":W~1 __ ~0 07-0CT-94 8010 0.001 -"U'----'_-'<O"'.O"'O-'-l __ ~E~B=-_1 

r.B:o'r.o~"-m",o,::diC-Ch",l .. oro=m __ ec;th __ a ... n",e_-:S:o:N,;:L=;00=9-:-43,,,7::;8:-~-"L",W~D~S::-.~M;;cWCc1:-__ 0 07-0CT-94 8010 0.001 U 0.001 EB 
Bromodichloromethane SNL0094379 LWDS·MW1 0 07-0CT-94 8010 0.001 U 0.001 TB 
Bromodichloromethane SNL0094386 LWDS·MW1 0 3O-NOV-94 8010 0.001 U 0.001 TB 
Bromodichloromethane' SNL0094411 LWDS·MW2 0 06-JUN-94 8260 0.001 U 0.001 TB 
Bromodichloromethane SNL0094412 LWDS·MW2 0 30·NOV-94 8010 0.001 U 0,001 - TB 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method Sample 
Analyte Sample Number . Sample Location Depth Sample Date' 

Method 
Detected Qualifier Detection 

Type 
(Ft) (mg/L) Limit 

Benzoic acid SNL0093237 LWDS-04·BH09 0 18-MAR-94 8270 50 U 50 EB 
Benzoic acid SNL0093275 LWDS-04·BH10 0 19-MAR-94 8270 50 U 50 EB . 
Benzoic acid SNLOO93368 LWDS-05·BHI3 0 22-MAR-94 8270 50 U 50 EB 
Benzoic acid , SNL0093458 LWDS·05·BHI2 0 21-MAR-94 8270 50 U 50 EB 

----~-

Benzoic acid SNLOO93575 LWDS·05·BHll 0 20-MAR-94 8270 50 U 50 EB 
Benzoic acid , SNLOO93615 LWDS·52·BHI6 0 24-MAR-94 8270 50 U 50 EB -
Benzoic acid SNL0093647 LWDS·05·BHI4 0 23·MAR-94 ' 8270 50 U 50 EB .-
Benzoic acid SNLOO93706 LWDS-52·BHI5 0 23-MAR-94 8270 50 , U 50 EB - _. 
Benzoic acid SNL0094282 LWDS-MWI 0 06·JUN·94 8270 

, 
0,05 U 0.05 EB _. _.-

Benzoic acid SNLOO94303 ; LWDS-MWI 0 31-AUG-94 8270 0,05 U 0.05 EB 
~~-- --

Benzoic acid SNLOO94414 ! LWDS-MW2 0 : 07-DEC-94 8270 0,05 , U 0,05 EB 
Benzoic acid SNL0094620 J LWDSMW-2 i 0 

, 01-MAR-95 8270 0,05 U 0.05 EB 
Benzoic acid SNL0094749 I LWDS·MW2 0 

, 
12-JUN-95 8270 ; 0,05 U 0.05-------;---E·S-

Benzoic acid 
, 

SNL0099100 ; LWDS-MW2 i 0 I 24-JUN-93 8270 0,05 U 0.05 EB 
;--SNLOO90028 

-
Benz~1 alcohol I L WDS-04-BHOI i 0 I 08-AUG-92 8270 10 , U 10 EB 

-~--S'NLOO90031 
.--~-

_~e-"'.l'Lalcohol 
, 

L WDS-04-BHOI I 0 , 09-AUG-92 I 8270 10 I U 10 EB -------- , , 
I ---EB~-

BenzE alcohol i SNLOO90054 , L WDS-04-BH02 I 0 I lD-AUG-92 I 8270 10 i U 10 
I ~ 

Benz~1 alcohol I SNLOO90596 LWDS-04-BH02 I 0 , ll-AUG-92 I 8270 , 10 I U 10 , EB , 

Benzyl alcohol SNLOO90623 I LWDS-04-BH03 I 0 i 12-AUG-92 i 8270 
, 

10 

I 

U i 10 ! EB , 
I 

Benzyl alcohol : SNLOO91~ LWDS-04-BH03 I 0 I 13-AUG-92 8270 I 10 U i 10 
, 

EB , 
Benzyl alcohol SNL0091172 I LWDS-04-BH04 0 I 18-AUG-92 8270 10 U ! 10 I EB , I 
Benz~1 alcohol SNLOO91173 I L WDS-04-BH04 i 0 I IS-AUG-92 8270 : 11 I U I 11 I EB 

! 
, 

Benz~1 alcohol SNLOO91192 L WDS-04-BH04 i 0 I 19·AUG-92 8270 I 10 ; U i 10 I EB 
Benzyl alcohol SNLOO91255 L WDS-04-BH05 i 0 i 20-AUG-92 8270 10 I U 

, 
10 I EB 

I I i 
, 

1 I EB Benzyl alcohol SNLOO91273 LWDS-MWI , 0 , 23-AUG·92 8270 10 I U 10 
Benzyl alcohol SNLOO91275 LWDS-MWI I 0 I 22·AUG-92 I 8270 i 10 I U i 10 I EB 
Benzyl alcohol SNLOO91292 I LWDS-MWI I 0 i 24-AUG-92 I 8270 i 10 

, 
U 10 I EB 

Benzvl alcohol I SNLOO91299 LWDS·MWI I 0 I 25-AUG-92 I 8270 I 10 I u i 10 ! EB 
Benzyl alcohol I SNLOO91934 I LWDS·52-BH06 I 0 I 05-SEP-92 8270 I 10 I u I 10 I EB 
Benzyl alcohol I SNLOO91945 I LWDS·52-BH08 I 0 05-SEP-92 8270 I 10 ! U I 10 I EB I 

Benzyl alcohol SNLOO92792 LWDS-MW2 i . 0 I 23-SEP-92 8270 I 10 I U i 10 I EB 
j---_ Benzyl alcohol SNLOO92872 LWDS-MW2 i 0 OS·OCT-92 I B270 10 I U I 10 I EB 

Benzyl alcohol SNLOO93106 LWDS-MWI 0 28-APR-93 I B270 10 I U I 10 I EB 
Ben~1 alcohol , SNLOO93237 , L WDS-04-BH09 0 IS-MAR·94 I B270 10 I U i 10 I EB 
Benzyl alcohol I SNL0093275 I LWDS·04-BH10 0 19-MAR·94 I 8270 10 

, 
U i 10 I EB , 

Benzyl alcohol I SNL0093368 I LWDS·05-BHI3 0 22-MAR·94 8270 10 , U ! 10 I EB 
Benzyl alcohol SNLOO93458 I LWDS·05-BHI2 0 ! 21-MAR·94 8270 10 i U I 10 I EB 
Benzyl alcohol SNLOO93575 I LWDS·05-BHll i 0 2O-MAR-94 8270 10 I U I 10 I EB , 

I Benz~1 alcohol SNL0093615 I LWDS·52-BHI6 I 0 I 24-MAR·94 8270 10 I u 10 , EB --
Benzyl alcohol SNL0093647 LWDS-05·BHI4 0 i 23-MAR·94 B270 10 .1 U I 10 ; EB __ 
Benzvl alcohol i SNLOO93706 LWDS-52-BHI5 

, 
0 I 23-MAR·94 , B270 10 I U I 10 , EB 

Benzyl alcohol SNLOO94282 LWDS-MWI 0 06-JUN-94 I B270 0.Q1 I U 0.01 EB , 
i _~Benz~1 alcohol I SNLOO94303 LWD8-MWI I 0 I 31·AUG·94 I B270 0.Q1 I U 0.Q1 i EB 

Benzyl alcohol I SNLOO94414 LWDS-MW2 I 0 07-DEC-94 I 8270 0.Q1 I U 
I 

0.Q1 I ~~ 
Ben~lcohol I SNLOO94620 LWDS MW-2 I 0 I 01-MAR·95 i 8270 0.Q1 I U 0.Q1 EB 
Benz~cohol I SNLOO94749 LWDS-MW2 

, 
0 I 12-JUN·95 8270 0.Q1 

, 
U I 0.Q1 I EB , , 

Benzyl alcohol 
, 

SNLOO99100 LWDS-MW2 I 0 I 24-JUN·93 
, 

8270 0.Q1 
, 

U i 0.Q1 EB , , , 
Bel}'lIium SNLOO91302 LWDS·04·BHOI 

I 
0 ! 09-AUG·92 , 6010 0,002 i U I 0.002 I EB 

_.Beryllium SNLOO91519 LWDS-04·BHOI 0 I 08-AUG-92 

+ 
6010 0.002 ! U 

, 
0.002 I EB , 

, LWDS-04·BH02 I 0 10-AUG-92 6010 0.002 
, 

U ! 0.002 I E~~ _~'l'llium SNLOO91528 , 
__ Beryllium SNLOO91576 LWDS-04-BH02 I 0 I l1-AUG-92 I 6010 0.002 i U I 0,002 ~~ 

L WDS-04-BH03 0 12-AUG-92 I 6010 0.002 I U 
, 

0.002 I _~'l'llium SNLOO91684 i , -~ 
Bel)ll!ium SNLOO91735 LWDS-04-BH03 I 0 I 13-AUG-92 , 6010 0.002 I U I 0.002 I EB I 

Be~ I SNLOO91791 LWDS-04·BH04 
, 

0 18-AUG·92! 6010 0.002 U 0.002 I EBc_ -
, , 

Beryllium 
• 

LWDS·04·BH04 I 0 19-AUG-92 6010 0.002 U 0.002 ! SNLOO91927 I I EB 
Beryllium SNL0092178 LWDS-04·BH05 0 , 20-AUG-92 6010 0.002 U 0.002 I EB 

_~lIiulTl ____ ' SNLOO92210 LWDS·MWI , 0 24-AUG-92 i 6010 0,002 U 0.002 ! EB 
Beryllium ' SNLOO92218 LWDS·MWI 0 22-AUG-92 6010 0,002 U 0,002 EB . 
Beryllium SNLOO92325 LWDS-MWI 0 23-AUG-92 6010 0,002 U 0,002 EB 
Beryllium SNLOO92351 LWDS-MWI 0 25-AUG-92 6010 0,002 U 0,002 EB 
Bel)'lIium SNLOO92374 LWDS-52-BH06 0 05·SEp·92 6010 0,002 U 0,002 EB 
Bel}'lIium SNL0092418 LWDS-52-BH08 0 , 05·SEp·92 6010 0,002 U 0,002 EB 
Beryllium SNLOO92507 L WDS-52-BH07 0 07-SEp·92 6010 0.002 U 0.002 EB --
Beryllium SNLOO92532 LWDS·MW2 0 07-SEP-92 6010 0,002 U 0.002 EB . 
Beryllium SNLOO926B5 LWDS·52-BH07 0 , 06-SEP-92 6010 0,002 U 0,002 EB 
Beryllium SNLOO92795 LWDS-MW2 0 23-SEP-92 6010 0,0022 0,002 EB 
Beryllium SNLOO92875 LWDS-MW2 0 08-0CT-92 6010 0.002 U ; 0,002 EB 
Beryllium SNLOO93107 LWDS-MWI 0 28-APR-93 6010 0.002 U 0,002 EB 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number Sample Location 
Sample 
Depth Sample Date 

(Ft) 

Analytical 
Method 

Amount 
Detected 
(mgIL) 

Method 
Qualifier Detection 

Limit 

Sample 
Type 

~ __ Beryllium SNL00932c:3~8'~--cL",W~D~S"-0c-:4"-B,,,HC'0cc9,--~,,,0_-c1C"8'7-M7A:,:Ro--",94c-~_6:-:0,"1_0:-" __ .~_O,,I1Q2~ ___ ~U~_. 0,002 EB 
I----Beryllium SNL0093276 LWDS-04-BH10 0 19-MAR-94 6010 0,002 U 0,002 EB 

Beryllium SNL0093369 LWDS-05-BH13 0 22-MAR-94 _6.o..!Cl.._,_-"-0,002-~=-"U ___ ~_2. ___ EB __ 
Beryllium SNL0093459 LWDS-05-BH12 0 21-MAR-94 6010 0,002 U 0,002 _l'L_ 
Beryllium SNL0093576 LWDS-05-BH11 ° 20-MAR-94 6010 0,002 U 0,002 ___ ""E_B~_ 

Beryllium SNL009,c:3::::617,6;__L;,;W~DS;o-c;5~2--:;BC'Hc;16,:-,'~-c0o___c:0240:--,,,M:,;A",Rc;-9;-;4 ______ ~6::::01~0o___~00',c:-00;::2o__~~;';U~~__o0;';,Oo;:O:::o2-,---__oEo;;B;_-
Beryllium SNL0093648 LWDS-05-BH14 0 23-MAR-94 6010 0,002 U 0,002 EB 
Beryllium SNL0093707 LWDS-52-BH15 0, 23-MAR-94 __ 6010 0,002, 0,002 EB 

f-~-cB::."eryllium __ Si'J_L0094026o__.;--=LW~D",S",-M",W,,2,,---,-~0"--_.-:0:'C9--"M~A~R'c-ge,4 _____ ..-60~_1"0,--~--,O:""0",0,"5,--~~U~ __ ~0",,,,,00:-:5"",_~E~.B:--_ 
Beryllium SNL0094283 LWDS-MW1 ° 06-JUN-94 6010 0,005 U 0,005 EB 
Beryllium SNL0094304 LWDS-MW1, ° ,31-AUG-94 ---C::6C:-01o.;Oo--~~00',0:C0;::5""'-'-~;';U~~--Oo.c;,O;O:O.;c5~~-C::Ec;;Bc--1 
Beryllium ! SNL0094415 LWDS-MW2 0 i 07-DEC-94 6010 0,005 U 0,005 EB 
Beryllium i SNL0094621 LWDS MW-2 ° 01-MARcC-9::';5;-~"6;O:O..c10::---~::::0,C:O:C05::---L---;';Uc-~--:00'c,0~OO;:5~----:EO';Bo---
Beryllium ,SNL0094750 LWDS-MW2 ° 12.JUN-95 _. __ 6:c0o.;1c;O~-'-__o0c.;,Oo:O::::5~~--:U,;---,~c:-0'c:;0:c:05~c~__oEc;;Bc--1 
Beryllium ----SNLOO9",9",06",7c-+' -'ccL=:W~D",S,--"M,=Wc"2~_-,0~-!,~2;.4-.".J~UN,;-.-:9~3_ i-' -=.".6,-,01'c'0'c--,-__,O,.",0",0"5",,,_ .~U ___ --,!~.-:oC',0",0"'.5~,--'.:Ec::B,---

~."_ry:'.:I",liu~m~-.:;7_-c~.;:;S",N;o;L0091301 ! LWDS-04-BH01 I 0 09-AUG-92: GAMMA 185 < 185 EB 
BefY!!i!Jm-? ,SNL0091518! LWDS-04-BH",071 +,1 ~0"--+-"0",8--"A'CCU~G,,-9,,,2~t! ~jG~A'''M~M7AC--'---:1C;06~--'~--'<~-~cic1 06~~~--oEo;;B;--

1~~-:;BC".erylliUm-? ,SNL0091526 LWDS-04-BH02 0 10-AUG-92 I GAMMA: 1~ < I 151 EB 
Beryllium-? I SNL00915?4~.-;'L'C;W';;DooS"-0;;-4;-:-B~H:';'0;::2:-+!-c;O--'-1o.;1C"-Ai'iU"CG",-c;92:---'-~GAMMA 194 j < 194 . __ Ell __ 

1~~~B~e~ry~lIi~um~-~?c-_~! -'.:S~N~L~00~9~1~68~2~,+'~L~W~DS~-~0~~~B~H~0~3~~0~",~12~-~A~U~G~-9~2~I-'.:G~A~M~M~A~~~212 < 212 EB 
Beryllium-? SNL0091?33 LWDS-04-BH03 , 0 I 13-AUG-92 I GAMMA ~-,,15,"?_-c-~_<=--_+!_~15? EB 
Beryllium-7 SNL0091?89: LWDS-04-BH04 , 0 I,' 18-AUG-92 GAMMA 186 < I 186 , EB 
Beryllium-? : SNL0091925 I LWDS-04-BH04! 0 ,19-AUG-92' GAMMA +i~_1~,3,,9,~_'r---,<,__-,I_ ~-c1",39::---ci~-cE~B::--_1 

f-_~B:",-e'l.rylSliu",m=--~?c-_i-'1 -'.:S~N",L~00:s9;o:2Oc1?",6:--i! LWDS-04-BH05 0 20-AUG-92 \ GAMMA L 133 : < \ 133 i, EB 
Beryllium-7 SNL0092208! LWDS-MW1 i 0 I 24-AUG-92! GAMMA I --'?"'0:":,6;--+; ~-<'---+, "~-:;;70,6 ! EB 
Beryllium-? SNL0092216! LWDS-MW1 ! ° ! 22-AUG-92 I GAMMA! 115 i < ' 115 I EB 
Beryllium-? SNL0092323 i LWDS-MW1 I ° 23-AUG-92 I GAMMA I 58,3 i < , 58,3 I EB 

__ ~B~e~ry~lI~iu~m~-?~~+I __ S~N~L~0~0~92~34~9~I_c~L~W~D~S~-M~W~1~+I~~0~t'~2~5~-A2U2G~-~92~I __ G~A~M~M~A~i~~5:s5~,9~-ti~~<=---+!~~5~5,~9~~~~EB~-i 
Beryllium-? I SNL00923?3 i LWDS-52-BH06 I 0 I 05-SEP-92 I GAMMA i 55,9 I < i 55,9 I EB 
Beryllium-? Ii SNL009241? i LWDS-52-BH08 I ° I 05-SEP-92 I GAMMA I 58,8 I < 1 58,8 I EB 

1~~.;:;B-::ery'Slliu",m"'--=?c-_'f-~SC'NC'L:cOO~9c::2~506::-_+-=LW~Dc.::ScO-5",2",-B",H'C'0e.,?-+! ~0"--_I~Oo:?c:-S",Eo:,PcC-9",2'-t--:GO'A~M'CM",A,!_+;~ . .,:6",?",,,6,-+! ~-'<'---h' 6?,6 I" EB 
Beryllium-? SNL0092538 LWDS-MW2 I ° I 0?-SEP-92 GAMMA 1 ?9,2 < _ ?9,2 I EB 
Beryllium-? SNL0092684 LWDS-52-BH07 0 06-SEP-92 GAMMA i 92,9 < 9~L~_ 
Beryllium-? I SNL0092?93 LWDS-MW2 0 23-SEP-92 1 GAMMA 1 ?6 I < R6 --L. EB 
Beryllium-? i SNL00928?3 ! LWDS-MW2 0 08-0CT-92 i GAMMA 1 4?,? I < 47:7 i Es~-
Beryllium-? I SNL0094220 !LWDS-04-BH09-EB 0 18-MAR-94 I GAMMA I 0,09?6 L U ! 0,09?6 ! __ ~_ 
Beryllium-? i SNLOO94223 jLWDS-04-BH10-EB! 0 ,19-MAR-94 I GAMMA I 0,11201 L_U_~I..JlJJ.2.Q.1....L EB 
Beryllium-?I SNL0094226 iLWDS-05-BH11-EBi 0 i 20-MAR-94 i GAMMA i 0,0973 i U I 0,09?3 1 EB 
Beryllium-? 1 SNL009422? I LWDS-MW1 i 0 I 06-JUN-94 I GAMMA I 0,0778 I U ! 0,0?78 I EB 
Beryllium-? I SNL0094243 I LWDS-MW2 0 0?-DEC-94 I GAMMA ' 0,0746 1 U i 0,0?46 i EB 
Beryllium-? I SNL009424? I LWDS-MW1 '0 08-DEC-94 i GAMMA I 0,0859 lUi 0,0859! FB 

1~ __ .;:;B",el",a"" g .. r"os".s'--~LI --"S"-N",L",00",9",3~?8",0"",+i--,,LWDS-MW2 ! 0 24-JUN-93 GB I -0,62 i i 2,1 I EB 
Beta, gross SNL0093789 i LWDS-MW1 I 0 03-NOV-93 I GB 1 ? I '2,5 I EB 
Bela, aross I SNL0093809 I LWDS-MW2 I 0 09-MAR-94 I GB I -0,72.1 U 2,2 I EB 

1c---;;--~-;;:Bec"'la:",-_g~~ro~sC".s:.'-_-_-_-++-1 ~;StN~L;00~9~3o::82~~C;1~.:'+-If-_--:,-;"LJ.W~D;S;-M~W~2t:=--:J==~0=~ti jO~9~'M~A~R~-9~4ttl ~~~G~B~==-J·L:_-_-'_-"'0:;:,:7.3:c;'9;---_--+!=.I-=--=-7'U~'-_-_--t,_-_--;=;,:,:2~-=--=-11-=--=-~F~Bt-=-'=1 
Bela, gross ! SNL0094236 I LWDS-MW1 : ° I 06-JUN-94 I 900,0 '-0,53 U' 2,3 EB 
Beta, ~,,,,s __ -t'~ooS,,,N;'CLO~0C;97.42;:;4c;8~fi---:L'CW,;;D~S:;--",M:;.;W";C2,--+I~c;O- I 0?-DEC-94 i 900,0 ; 0,?6 U 2,2 I EB 
Beta, Qross SNL0094260! LWDS-MW1 i ° I 08-DEC-94,_,' _-"9",,00:;:,,,,0~.l.' ~~1 ... ,",3~-L~.--U,__-,-i ~'C'2=-~+-~F=B""'-I 
Beta, gross : SNL0094487 I LWDS-MW2 O! 12-JUN-95 i 900.0 -0.52 I 0.79 I EB 
Beta, gross i SNL0094501 1 LWDS MW-1 i ° ,02-MAR-95 !~_:9~:0",0",0,__-,-~0~,~82c--~~-oUc---+'~ __ 2",,1c---tI~~FB"--~1 

f---.~B-::et~au.,g~lro~s~s~~r-~S~N~L~00~9~4~50;:;4;_~I~L~W~D~S~M~W~-2~~1 -to;---+!~0~1-~M~A~Rc;-9~5-+:~~9~00~,0~ __ " __ ~cC-0~,?~8~,-~-;,;U~-+~c;2~,2~-+I~~EO';B;---I 
Bismuth-20? I SNL0094220 \WDS-04-BH09-EBi 0 I 18-MAR-94! GAMMA ; 0.Q195 U I 0.Q195 I EB 

~==~B~is~m~u~l~h-~20§?~~~~I~~S;N:'L',;;0?~0C::9t4;;;2?~2"'3;~;;,;L'CW;;;;D~S:;---o0~4'---oB~H~~1"'~0"'--:;E':'~B~I-----'~0'----..l,--;"'1",9:;--:M:'A;R:-9t4;.t!~3GtA:MiM:'''CA'''_-:,:!-~fo:;"0~1,,,9:::95~+,~~~U~_~-+ _~_0""',_0c,1i9_9:C05~=--:"'-_"'E~B~~~ 
Bismulh-20? 'SNL009-742;::2",6c-.c"L ... W"CD""S,",-0::c5Cc-B""H'.'.1~1,cc-E",B,"!~c:0,--_2,=,0Cc-:.::M'7.AccR-"'9c.c4-'--'.:G"oA,o"M"'M'O'cAc_c--=Occ,0":2"'05=--"'----U?:-~ 0,0205 EB 
Bismuth-20? SNL009422? LWDS-MW1 i 0 06-JUN-94 GAMMA! 0,0136 i U i--'0"',0?1C:3:"'6-~~~E';:;B-
Bismulh-20? : SNL0094;:;2:.;,43::---r-~L"'W"'D~S'C-M'CW"'""2~_-"-0~c-:0c:.?c:-Dc::E"'C,,-9:;_4~--'G:c'A",M",M~A-+--,0=,,0~0791 I U I 0,00?91 EB 
Bismulh-207 i SNL00942;;,4?,---i-~LW~D.c;;S:.;,-M""W~1 c;-i-_0o__,.,--;:0.",8--;;D-;,;E:;:C",-9",4",' --:G:;cA;";M,;;Mc;A.;-~' --,0,,;,0;c':16C'4--'·~~U~+1 ~0,""'0"'16::-4:'-'----:::FB 

~_-=B~is~m~u:.::lh~-2~1~2'---+'~SNL0091~3~0~1~~L~W~Do:S~-0:;_4,,-B::cH-"0~1~!~~0~~! __ 0~9~~~U~G:;_-"'92~'~G~AM~M~A~~~3~1~1--~--<2-______ 3~1~1c--r~--=Ec::B---~~ 
r-~~Bi~sm~ut~h-c;2~12~~,~S~N~LO~0;;;9~15~1o;:8~~L~W';;D~S"'-.",04~-~B~HO~1;_~~0~~~08,,~~U~G~--o9c:02-r--;:G"oA~M~M~Ac_-~-c3~4c:5~~,,~_<~~ ___ -;:3~45:;__~~~Eo,;Bo__-i 
1 __ -'CB~is~m~u~th~-~2"'12:;__~,--_S7Nc~LO::c0c::9..c15=2~6~~L~W~D~S~-",04~-~B~HO",2::-----=0,--~",1~:;_A~U~G=--=9~2+' --;:G"oA,o"M"'M'O'cA"'-,~ __ c2743'-' ____ :<~~~~24=3;--_~'__=E"'B'--~ 

Bismuth-212 SNL00915?4 LWDS-04-BH02 I 0 ; 11-AUG-92: GAMMA 288 < 288 EB 
1~--B~i~sm~ut~h-c;2~12~~"- SNL009~1~6~82;--r-·~LW~D-;:S~-0~4-O-B~H;;;OC:03~~0:;--~~1~2-~A~U~G~-9002~'--:G~A~M~M~A'!-----=2c:0.;c9~~--~<---'--!~20~9;--~~~Eo;;B~-I 

1~--:B~is,cm~u,,,th:,,-c:02:;.;12o__---c~SNL0091733 LWDS-04-BH03' ° 13-AUG-92 GAMMA" 299 < 299' EB 
f---cB~i",sm=ut"h--"::2+12,-,~,-.. SNL0091789 LWDS-04.--=BcH_"'0!24-,-~0"--'-,,1~8~-A'CU~Gc--9=2o__--'G:c'A~~-A---2;::8,"5,--~~~<,__~~-"::2c:8,5::---'_~-cE,,,B,-,_ 
1~-cB",i",sm~u'CtO'h-c;2,;,12::----,.--SNL0091925 LWDS-04-BH04 ° 19-AUG-92 GAMMA 359 < 359" EB 
1~-cB~i",sm"u ... t"h--"::2,1c2,-,~- SNL0092176 LWDS-04-BH05 0' 20-AUG-92 GAM~A __ ":J,0,,,3~ __ ~_<=--~.~_3::cOc:::3,___~-"::Ec::B~-I 
f--cB"'i"'sm~u'CtO'h-c;2';'12::--~,---;S"'N~Lc:;00~9o:;2:;:c20~8o__+--;':LW~DooS"'-M:;;Wi'i1:--~--'0o__---:;2c:C4-",;A';CU.;:;G",-9o:;2~__oG:;cA",M.MA 322 < 322 EB 

Bismuth-212 SNL0092216 LWDS-MW1 0 22-AUG-92 GAMMA 330 < 330 EB 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte 
Sample 

Sample Number Sample Location Depth Sample Date 
(Ft) 

Analytical 
Method 

Amount 
Detected 

(mglL) 

Method 
Qualltler ' Detection 

Limit 

Sample 
Type 

Bismuth-212 SNL0092323 LWDS-MWI ___ 0 ,23-AUG-92 GAMMA 126 < _~ ____ E~ __ _ 
__ Be.muth-212 SNL0092349 LWDS-MWI 0 25-AUG·92 GAMMA 176 < 176 EB 
__ .. Bismuth-212 SNL0092373 LWDS-52-BH06 0 05-SEP-92 GAMMA 171 < 171 EB 
___ ~m..<Jth-212 SNL0092417 LWDS-52-BH08 0 05·SEP-92 GAMMA 178 < 178 __ EB __ 

Bismuth-212 SNL0092506 LWDS-52-BH07 0 07-SEP-92 GAMMA 183 < 183, EB -
Bismuth-212 SNL0092538 LWDS-MW2 0 07-SEP-92 GAMMA 133 __ ._....5 ____ .1.3.3 ___ -"13 __ 

L--,sismuth-212 SNL0092684 LWDS-52-BH07' 0 06-SEP-92 GAMMA 138 < 138 EB ___ _ 
'_ 'Eiismuth-212--- Sr-I!-Q09279~ LWDS~W2 0 23-SEP-92 GAMMA' 128 < 128 EB 

Bismuth-212 • SNL0092873 LWDS-MW2' 0 ,08-0CT-92 GAMMA 147 < 147: EB 
=-BiSffiuii1=-2I2------SNLQ{j9422~CWos:04-i3H09-EB'"--()--c~:-94 GAMMA 0.0936 U 0.0936' EB 
___ Blsmuth-2.1_2___ SNL0094223 ·LWDS-04-BH10-EB· 0 19-MAR-94 GAMMA 0_10887 U 0.108_81_1_......E!'I __ 

Bismuth-212 SNL0094226 'LWDS-05-BH11-EB' 0 20-MAR-94 GAMMA 0.0968' U : 0.0968 EB 
-_ Bis.rnut~12---~0094227 LWDS-MWI 0, 06-JUN-94 GAMMA. 0.0778 , U 0.0778'--ES--
~,!,uth-2tg SNL0094243, LWDS-MW2 , 0 '07-DEC-94 GAMMAlO.0819 I U 0.0819 EB 
~muth-212 ,SNL0094247 LWDS-MWI 0 08-DEC-94 i GAMMA I 0.0783 i U O.OZ~ __ F!l __ 

Bismuth-214 SNL0091301 LWDS-04-BHOI 0' 09-AUG-92 I GAMMA: 54 ,< 54 EB 
~lsmulh-214 SNL0091518 i LWDS-04-BH01, 0 i 08-AUG-92 I GAMMA i 53.7 < 53.7, EB 
f-----=B"'is,muth-214 SNL0091526 i LWDS-04-BH02, 0 I 10-AUG-92 GAMMA i 57.8 < 57.8 i EB 

Bismuth-214 SNL0091574, LWD8-04-BH02 i 0 I ll-AUG-92 GAMMA I 50.2 <, 50.2 ' EB 
Bismulh-214 I SNL0091682 i LWDS-04-BH03 0------r-12-AUG-92 GAMMA i 46.7 I < ! 46.7 ' EB 
Bismulh-214 i SNL0091733 i LWDS-04-BH03 i 0 i 13-AUG-92 i GAMMA i 52.4 I < , 52.4 , ~~ 
Bismuth-214 ; SNL0091789 I LWDS-04-BH04 i 0 ! 18-AUG·92! GAMMA i 55.2 I < : 55.2 I EB 
Bismuth-214 SNL0091925, LWDS-04-BH04 0 i 19-AUG-92' GAMMA: 50.3 i < 50.31-ES--

I--cB~i",sm..."uth-214 : SNLOO94227 I LWDS-MWI : 0 I 06-JUN-94 I GAMMA I 0.0259 U I 0.0259 I EB 
Bismuth-214 : SNL0094243 I LWDS-MW2 I 0 I 07-DEC-94 I GAMMA i 0.0313 U 0.0313 I EB 

I---,B..,i~sm,-,u.th-214 i SNL0094247 'I' LWDS-MWI I 0 ! 08-DEC-94 I GAMMA I 0.0315 U 0.0315 I FB 
1-_-cB",r",om",ide I' SNL0094019 LWDS-MW2 I 0 i ll-MAR-94 i 300.0 I 0.05 I U 0.05 EB 

Bromide SNL0094292 I LWDS-MWI 0 i 06-JUN-94: 300.0 I 0.05 _ i U 0.05 EB 
Bromide I SNL0094313 i LWDS-MWI I 0 I 31-AUG-94 i 300.0 : 0.1 'u 0.1 I EB 

Bromodichloromethanei SNL0090027 I LWDS-04-BH01! 0 I 08-AUG-92 I 8240 I 5 I U I' 5 I EB 
Bromodichlorometh.ane i SNL0090029 LWDS-04-BH01' 0 i 08-AUG-92 I 8240 I 5 i U I. 5 .1 TB 
Bromodichloromethanel SNL0090030 I LWDS-04-BHOI i 0 _ i 09-AUG-92: 8240 , 5 i U ,5· EB 
Bromodichloromelhanei SNL0090032 _ i LWDS-04-BHOI I 0 ~-AUG-92 8240 I 5 lUi 5 I TB 
Bromodlchloromelhane i SNL0090053 LWDS-04-BH02 0 I 10-AUG-92 8240 ! 5 i U 5 I EB 
Bromodlchloromethanej SNL0090055 ! LWDS-04-BH02 i 0 ,10-AUG-92 1 8240 I 5 U, 5 i TB 
Bromodichloromelhane' SNL0090162! LWDS-SS i 0 : 16-JUL-92 I 8240 i 5 ' U i 5 I TB 
Bromodichloromelhane! SNL0090163 LWDS-SS I oj 16-JUL-92 I 8240 ! 5 U I 5 I TB 
Bromodlchloromethane' SNL0090416 LWDS-SS I 0 I 16-JUL-92 8240 I 5 i U I 5 i TB 
Bromodichloromethane, SNL0090595 LWDS-04-BH02 O! ll-AUG-92 8240! 5 ' U ' 5 , EB 
Bromodichloromethane' SNL0090597 LWDS-04-BH02 0 i ll-AUG-92 i 8240 j 5 I U , 5 I TB 
Bromodichloromethane, SNL0090622 LWDS-04-BH03 0 12-AUG-92 I 8240 5' U 5: EB 
~o<!i!:hloromethane, SNL0090624 ' LWDS-04-BH03 I 0 I 12-AUG-92 i 8240 , 5 I U 5 .. __ TB 
~Odichloromethane. SNL0090737 'I LWDS-SS 0; 17-JUL·92 8240', 5 : U 5 TB 
~odichloromelhanei SNL0090934, LWDS-SS 0; 17-JUL-92, 8240 5 1 U , 5 I TB 
Bromodichloromethane' SNL0091118 LWDS-SS 0; 20-JUL-92 8240, 5 U 5 I TB 
Bromodichloromethane, SNL0091157 LWDS-04-BH03 0 13-AUG-92 8240 1 5 'U 5 EB 
Bromodichloromelhane SNL0091171 'LWDS-04-BH04 0 18-AUG-92 8240 5: U 5! EB 
Bromodichloromelhane SNL0091174 'LWDS-D4-BH04 0 18-AUG-92' 8240 5 U 5 TB 
Bromodichloromethane SNL0091191 LWDS-04-BH04 0 19-AUG-92 8240 5 I U 5 EB 
Bromodichloromelhane SNL0091193 : LWDS-04-BH04 0 19-AUG-92 8240 5 U 5' TB 
Bromodichloromelhane: SNL0091242 LWDS-04-BH05 0 20-AUG-92 8240; 5 U 5 TB 
Bromodichloromethane SNL0091256 'LWDS-04-BH05 0 20-AUG-92 8240 5 U' 5 EB 
Bromodichloromethane SNL0091257 ,LWDS-04-BH05 0 20-AUG-92 8240, 5 • U 5. TB 
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Table A-i3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Amount Method 
Analyle Sample Number Sample Location Sample Date Detected Qualifier Detection 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number ' Sample Location 
Sample 
Depth Sample Date 

(Ft) 

- Amount 
Analytical Detected 

Method (mglL) 

Method 
Qualifier Detection Sample 

Limit Type 

Bromodichloromethane SNL0094413 LWDS·MW2 0 07-DEC-94 8010 0.001 U 0.001 EB 
Bromodichloromethane SNL0094465 LWDS·MW1 0 18-MAR-96 8010 0.13 J 1 TB 
!!r.OmOdiChlOiUfTl8th~NL0094521 LWDS-MW2 O. 21·SEP-95 8260 '---1"--- U 1 TB 
Bromodichloromethane SNL0094530 LWDS-MW1 0 25-SEp-95 8260 1 U 1 TB 
BrOrT1OdiChiOiUITlettiane-SNL0094531-- LWDS-MW1 - a '25-SEP-95 8260 - 1 U _____ 1 _____ ~~_~ 
Bromodichloromethane SNL0094543 LWDS·MW2, 0 14-DEC-95 8260 1 U 1 TB 
Bromodichloromethane SNL0094618 LWDS MW-2 0 27-FEB-95 .. _...!!240........JlJlO.? ____ U~~O.005 __ ~.TI3 __ 
!lromQdichl()fo'!'etl;a;;e;' SNL0094619 - LWDS. MW-2 ____ ~~.....Q1.·MAF!:9.? 8240 0.005 U 0.005 .. ____ EOEl._ .... 
~romodichloromethane! SNL0094667 LWDS MW-1 ._._0~_..Qg·MAI'!.:95, 8240 0.005 U OcClQ.?._. __ ..IEl_ ... __ 
Bromodichloromethane SNL0094705 ·LWDS·MW2 0 ._J.2.:JUN-95_ 8010 0.001 U_. __ . ..Jl.OO!.. ___ ...IEl __ _ 
Bromodichloromethane' SNL0094748 LWDS·MW2 0 12-JUN-95 8010' 0.001 U 0.001 EB 
Bromodichloromethane SNL0094760 LWDS·MW1 0, 14-JUN-95 8010-;---0.001; U -- 0.001 --TS~-
~f119.cJ;,:hloromethane'_SNL009.QO~~_ LWDS·MW2 0 24-JUN-93 8240 0.005: U 0.005 EB 
Bromodichloromethane' SlNLOOggQ.97 • LWDS·MW2 0 r 24-JUN-93 8240 0.005 U 0.005 TB 
~om,,"ichloromethane: SNL0099118 ·LWDS·MW1-DRUM· 0 27-DEC-93, 624 0.005 U 0.005 TB __ 
Bromodichloromethane! 031518-001 LWDS·MW1-TB 12-MAR-96 PA·SW846-BO· 0.11 U 0.11 TB 
--S;o;;·,C;fOrffi--· SNL0090027 LWDS·04-BH01 0 I OB·AUG-92 8240, 5 ; --:U:;--~_----:5C---_i;_---c::E;:B. __ 
__ Bromoform SNL0090029 i LWDS·04-BH01 0 08-AUG-92 8240 5! U 5 i TB 
_~romoform SNL0090030! LWDS·04-BH01' 0 ! 09-AUG-92 8240 5 U! 5 ' EB 
~_ Bromoform SNL0090032: LWDS·04-B~ 0 09-AUG-92 8240 5: U ! 5 TB 

Bromoform 'SNL0090053'! LWDS'04-BH02 0 10·AUG-92, 8240 '5 U 5 EB 
Bromoform i SNL0090055 'LWDS·04-BH02 0: 10·AUG·92! 8240 5 U, 5 
Bromoform ,SNL0090162 I LWDS·SS ; 0 16-JUL-92 8240; 5.J U·! 5 
Bromoform 'SNL0090163 LWDS·SS, 0 " 16·JUL-92 I 8240 " 5 i U ! 5 
Bromoform ,SNL0090416 I LWDS·SS I 0 i 16-JUL-92 i 8240 i 5 iUS 
Bromoform I SNL0090595 I LWDS·04-BH02, 0 I 11-AUG-92 I 8240 I 5 i U I 5 
Bromoform SNL0090597 I LWDS·04-BH02, 0 I 11-AUG-92 i 8240 5 U! 5 
Bromoform I SNL0090622 i LWDS·04-BH03 I 0 i 12-AUG-92 I 8240 ,5. U! 5 ! 

c---~romoform I SNL0090624 i LWDS·04-BH03 I 0 I 12-AUG-92 , 8240 I 5 I U I 5 ' 

TB 
TB 
TB 
TB 
EB 
TB 
EB 
TB 
TB Bromoform ,SNL0090737 I LWDS·SS I 0 I 17-JUL-92 I 8240 i 5 I U I 5 I 

Bromoform SNL0090934, LWDS·SS ; 0 ,17-JUL-92 8240 I 5 lUi 5 i TB 
Bromoform i SNL0091118 I LWDS·SS ,I 0 ! 20·JUL-92 I 8240 ! 5 \, U I, 5 ---ij-""'T=Bc---1 
Bromoform ,I SNL0091157 II LWDS·04-BH03 0 II 13-AUG-92 8240 I 5 'UU 5 I EB 
Bromoform SNL0091171 LWDS·04-BH04 0 18-AUG-92 I 8240 5 i : 5 I' EB 

I-_-;"::B",romoform I SNL0091174 , LWDS·04-BH04 i 0 I 18-AUG-92! 8240 i 5 I U I 5 ,I TB 
Bromoform I SNL0091191 I LWDS·04-BH04 I 0 ! 19-AUG-92 i 8240 I 5 I U ; 5 EB 
Bromoform ! SNL0091193.-l LWDS·04-BH04, 0 i 19-AUG-92' 8240 I 5 ' U I 5 ' TB 

f----- Bromoform I SNL0091242 , LWDS·04-BH05 i 0 ! 20·AUG-92 I 8240 IS! U ' 5 I TB 
Bromoform ! SNL00912~ LWDS·04.BH05' 0 i 20·AUG-92! 8240 5' U I 5 ! EB 
Bromoform I SNL0091257 I LWDS·04-BH05 I 0 ! 20·AUG-92 I 8240 I 5 I U I 5 : TB 
Bromoform ! SNL0091272 i LWDS·MW1 ! 0 i 23-AUG-92! 8240 I 5 I U ; 5 : EB 

f--_~Br",omoform 'SNL0091274 I LWDS·MW1. i 0 i 22-AUG-92 i 8240 , . 5 ! U I 5 i EB 
I_----:B"'r"'omoform 'SNL0091276' LWDS·MW1 , 0 I 22-AUG-92 i 8240 I 5 lUi 5 ' TB __ 

Bromoform SNL0091291 I LWDS·MW1 , 0 ! 24-AUG-92 i 8240 I 5 I U I 5 EB 
Bromoform I SNL0091293 j LWDS·MW1 I 0 i 24-AUG-92 I 8240 5! U I 5 I TB 

1--"'B"'ro"'m'-"o"'fo""rm""'----!:---;"::S:::N"'L700"'9'-'1~29"'8c---+I-'=LW~D"""S'-'.M'"W~1-.'..,--"-0-+-I--'2:::5:.:.A"'U"'G'E-.-"-92=-1L...---"'82==4"'0:.....-,'----5=--.;.... U I 5 EB 

~rnoform 'SNL0091300 I LWDS·MW1 i 0 I 25-AUG-92; 8240 I 5 U 5 TB 
1 __ ~B",ro",moform SNL0091933 LWDS-52-BH06 i 0 05-SEp-92! 8240 Is! U I 5 I EB 
~romoform SNL0091935: LWDS-52-BH06 0 i 05-SEp-92 8240 5! U 5! TB 

Bromoform SNL0091944 I LWDS-52-BH08 I 0 05-SEP-92, 8240 I 5 U 5, EB 
Bromoform ,SNL0092723 i L WDS·MW2 0 1 8-SEP-92! 8240 5 , U i 5 , TB 
Bromofoom ! SNL0092746 ! LWDS·MW2 i 0 I 21-SEP-92' 8240 I 5 i U : 5 ' TB 

I __ ~B,-"roc:.m",of:orm ! SNL0092791 r LWDS·MW2 : O' 23-SEp-92 I 8240 I 5 U 5 EB 
~,!,oform SNL0092B01 LWDS·MW2 0 23-SEp-92 8240 i 5 ! U 5 TB 
_~Bromoform SNL0092835 : LWDS·MW2 0 I 24-SEp-92 B240, 5 ! U 5 TB 
__ Bromoform SNL0092847 LWDS·MW2 0 01-0CT-92, 8240 5 U 5 TB 
f------~romoform i SNL0092B59 'LWDS·MW2 0 I 02-0CT-92. 8240 ! 5 U, 5 TS· 

Bromoform SNL0092B71 LWDS·MW2 0 08-0CT-92 8240' 5 U 5 EB 
---~B~ro~m~o';'fo"'rm"'----~~--;:OSN;-;~LOO~9;:2-8:-;8"'1---"CLc;W~D~S.7M:;W;-;2~--;-----'0c---';c--=0-=8.~O"'C"'Toc.9'"'2:--+·--'8'"'2O':470-,i- 5 U 5 TB 

1---·--:BC"r.""om=of"'orm=---+----'S"'N~L=C':009294B LWDS·MW2 0 17-0CT-92 8240' 5 'U 5 TB 
Bromoform SNLOO92970 LWDS·MW2 0' 21-0CT-92 8240 5 U 5' TB 

1--"'B"'ro"'m"'o'"fo""rm""'-----;----cSNL0092989 LWDS·MW1 0 06-APR-93; 8240 5 U 5 __ T_B __ _ 

__ ;:;-Br=o,=m":o",fo,,,rm=--_~_:::S;c;Ni':LOS02:90,'30:2022c---~--;=;LW~DS.MW1 0 OB·APR-93 i 8240 5 U 5 TB 
Bromoform SNL009300a LWDS·MW1 0 13-APR-93 8240 5 U 5 TB 

-~------.--

1 __ ~B",ro",-m",o~fo",r"m,___ __ -"S~N .. L",0,"09e::3",0",13 LWDS·MW1 0 14-APR-93 8240 5 U 5 TB 
Bromoform SNL0093035 LWDS.MW1:-__ ·--,O=-~-:1:::5--,:.A~P",R".9",3c___-..:8=,2,,4-=0--'--.'..---,5,_-,-------,U,---- 5 TB 
Bromoform SNL0093045 LWDS·MW1 0 17-APR-93 8240 5 U 5 TS 

1---~B"'ro"'-m"'o~fo"'rm"'---''----'-'S~N''L'''00'"9e::3082 ' LWDS·MW1 • 0 21-APR-93 8240 5 U 5 TS 
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Table A-I3_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Analyte Sample Number Sample Location 
, 

Sample 
Depth Sample Date 

(Ft) 

Analytical 
Method 

Amount 
Detected 
(mglL) 

Method 
Qualifier Detection 

Limit 

Sampfe 
Type 

1 ____ ~B~ro~m."o~fo~nm~----~S~N~L~00~9~3~0~92----~L~W~D~S~-~M~W~1~ __ ,~0,-___ ~27~-7A=PR=-~9~3----~8~24~0~-----75------~U7-----~5~--__ ~T~B ___ 
Bromofonm SNL009310o;5 _____ -oL'CW""D~S~-"'M;;';W'C1c__.--_':'0'-~~28::::-7A;;:PR~-~9~3----~82~4~0'------5~------iU7------_;5'-----___';E"B,-
Bromoform SNL009:c:3-:,11~4c----__ccLW,"=DccS-"-M",W",1"-------,0'-----,::2"08-,-:A",Pc:R,:-9,,,3,-__ ,:8~2"40c_----___=5-------7cU------__:5c_----_,;T,,,B---1 
Bromofonm SNL0093124 LWDS-MW1 0 30-APR-93 8240 5 U 5 TB 

_____ B~r~o~m~o~m~rm~----___=S~N~LO~0"'9"o3~135~~~L~W~D~S-~M~W~1~-----'0~-'---=0~3-~M~A~Y--:-9~3'---__:8~24~0~-~--___=5-------U~----~5~--,--_,;T~B ___ 
1 ____ "'B~ro~m~o7fo~nm~-----SNL0093236 'LWDS-04-BH09 0 18-MAR-94 8240 5 U 5 EB 

Bromoform SNL0093244 LWDS-04-BH09 ° 18-MAR-94 8240 5 U 5 TB 
Bromoform SN~LO~0"09'?32'"4C=5--'-'Lc'W'=D~S~-~04"--ccB'-'H709c----'0'---~18~-O":M7AC:R--:-9"'4~---8c~24"'0'---, ---- 5 U 5 TB 

----;BO'ro~m~o"'fo~r~m~-----;;S~N';-LO;o;OO;:9c:;32::c7C;';4~---cLC7W""D~S~-~O-;-4-~BC-H::C10=-----:0~---;-1;:;-9-"'M;C;ACc:R--:-9;c4'--c~~~8240--::-"::::::' __ L __ . U 5 EB 
-----B"'r~o~m~o~fo"'nm~-- SNL0093285 LWDS-04-BH10 0 19-MAR-94 8240 5 U 5 TB 
--~BC'ro~m~o-;-fo~nm~'--"------OS-;-N;;=L~00~9O;:3;:;-28~6~" -7:LW'"=D"'S--'::0--:4-'::-B:CH'-'1~0-~'--0=------:1-;o9--~M';';Ac;R;-;-94-----8240---, ·----5------' -U---- 5 , TB 

Bromofonm SNL0093367 LWDS-05-BH13 0 22-MAR-94, 8240 --5-·---U------5-----~ 
'----"'B~ro~m~o7fo~rm~·--------;:;S;-;N~LO~0;;::9"'33;O:7"'5--~L":'W:7.D~S~_-;:05;c--;;B-:-:H-;-13=-----:0~-;--:022;c-~Mc:AC;;R'--:9:-;4-~; ---'::8-:O24~0;--·-'----5 ------ U '5 TB 

Bromoform _~:: __ _;;S~N';_LO;o;Oo;:9c:;3':3c7:=6~c_CLC7W:_:D~S~-_'::0_:o5-_'::B_;_H'_'1~3-----'0c_---,::2'i-2-",M;C;ACc:R--:-9;c4;-T= 8240 -=y-==----U----- 5 TB 
j----;;B~ro~m~o-;-fo~r~mc...- SNL0093457 LWDS-05-BH12 0' 21-MAR-94: 8240 , 5 _ U i 5 EB 

Bromofonm ,SNL0093465 I LWDS-05-BH12 ° i 21-MAR-94, 8240 5 U 5, TB 
-----~Br~o~m~o-;'fo~rm~-·--S-NL0093466 LWDS-05-BH12 ° 21-MAR-94 i 8240 5 U 5 TB 

Bromoform SNL0093572! LWDS-05-BH11' 0 20-MAR-94, 8240 5 U 5 TB 
1---~B~ro~m~o~fo~nm~--~~S~N~L~0~09~3~5~73~~I~LW~D~S~-0~5~-B~H~1~1~--~0--~2~0~-M~A~Rf-~94~--~8~2~4~0--~!--~5~--j-~Uc------~5------~T~B~--1 

Bromoform ; SNL009357:-.::4c__.ti -cL",W'C;D;oS;o-:oO~5-:oB:;-H;.:.10:-1-,---,0~~'LO;2-70-7Mc;A",R;:;-9~4,--+1 ---o8;o:2~40~-+tl __ -;5 __ ---:-__ --;';U __ -'-__ --:5~--c__.-;Eo;;Bc__.-1 
Bromoform i SNL0093614 I LWDS-52-BH16 0 24-MAR-94 I 8240 5 I U '5 EB 
Bromofonm SNL0093622 I LWDS-52-BH16' 0 24-MAR-94! 8240 I 5 , U i 5 TB 
Bromofonm i SNL0093646 I LWDS-05-BH14 i 0 ,23-MAR-94 I 8240 i 5 U i 5 EB 
Bromoform 'SNL0093654, LWDS-05-BH14 0 I 23-MAR-94 i 8240 i 5 I U ,5 TB 
Bromoform ! SNL0093655 I LWDS-05-BH14 i 0 i 23-MAR-94 I 8240 5 i U 5 i TB 
Bromofonm ! SNL0093705 I LWDS-52-BH15 i 0 i 23-MAR-94 i 8240 ! 5 ! U 5 EB 
Bromoform I SNL00940BO I LWDS-MW1 ! 0 ! 10-MAR-94 I 8240 ! 0,005 , U i 0.005 ! TB 
Bromofonm SNL0094280 I LWDS-MW1 i 0 I 31-MAY-94 i 8260 I 0,002 I U I 0,002 I TB 

~--~B~ro~m~o7fo~mn~--~: -;S~N~L~00~9~4~28~1~--~LW~D~S~-M~W~1--t,--0~~1 ~0~6~-J~U~N~-9~4~!--~8~2~60~-+--~0,~0~02~~--~u--~i --i0~.OSO~2--t-~E~BC---l 
Bromoform I SNL0094298 I LWDS-MW1 I 0 ,31-MAY-94! 8260 ! 0,002 U i 0,002 i TB 
Bromoform I SNL0094302 : LWDS-MW1 I 0 ! 31-AUG-94 I 8260 '0,002 U 0_002 I EB 
Bromoform I SNL0094317 I LWDS-MW1 ! ° L 24-AUG-94 I 8260 I 0,002 I U , 0,002 I TB 
Bromofonm I SNL0094348 LWDS-MW1 I ° I 24-AUG-94 I 8260 I 0.005 'ui 0,005 TB 
Bromoform I SNL0094376 LWDS-MW1! 0 I 07-0CT-94 I 8010 I 0,001 U I 0,001 EB 
Bromofonm ! SNL0094377 LWDS-MW1' ° ! 07-0CT-94 I 8010 I 0,001 U I 0,001 EB 

j----::OB,.ro"m"'o'Ofo"'r"m'----~1 --'::S·~N~LO:O:O"'9--:43:::7~8c-+---ccLW'"=D~S-"-M"'W"-'-1 --'---'0c--i
J
c---'::0'=7--'::O"'C"'TcC-9cc4-+j ----:8"'0~10c--+! --0~,700C'1;--+---U~---i!---'::0~,0;;::0-:-1--~~E"'B~-\ 

Bromoform I SNL0094379 LWDS-MW1 I ° i 07-0CT-94 I 8010 0,001 U I 0,001 TB 
Bromoform : SNL0094386 I LWDS-MW1 I 0 L 30-NOV-94' 8010 i 0,001 U I 0,001 i TB 
Bromoform ! SNL0094411 I LWDS-MW2 I 0 I 06-JUN-94 8260 0,002 U' 0,002 TB 
Bromoform ! SNL0094412 ! LWDS-MW2 I 0 '30-NOV-94 I 8010 I 0,001 I U 0.001 TB 

j-__ -::oB"'ro"m"'o_;_fo"'r"m~--+-' ~S",N~L",0~09::c4:_o4-::c13c_--,1--7Lo:W':oD",Scc-McoW~2--+' __ ~o--+-I -,0;::7~-D7E;.::C-94 I 8010 I 0,001 , U I 0.001 EB 
Bromofonm I SNL0094465 i LWDS-MW1 ! 0 I 18-MAR-96 I 8010 I 5 , U i 5 TB 
Bromoform I SNL0094521 i LWDS-MW2 i 0 I 21-SEP-95 I 8260 I 1 I U ! 1 TB 
Bromoform I SNL0094530 ! LWDS-MW1 ' 0 I 25-SEP-95 I 8260 ! 1 i U '1 TB 
Bromoform I SNL0094531 i LWDS-MW1 ' 0 I 25-SEP-95 I 8260 I 1 ' U ! 1 , FB 

Bromofonm SNL0094618 I LWDS MW-2 ! 0 I 27-FEB-95: 8240 : 0.005 : U i 0.005 TB 
1 ___ ~B:",ro",m",o,"fo"nm"'-__ -c-_"S"-N",L"000:o:9",4",6",19~-+j--",LW,"=DccS-"M,,,W,",-.. 2 __ -,---,<-0 __ 4-' ,,01-MAR-95 i 8240 ; 0.005 i U ,0.005 EB 

Bromofonm SNL0094667 i LWDS MW-1 ° 02-MAR-95 i 8240 0.005 I U ! 0.005 TB 
Bromofonm 'SNL0094'=:70;o;5'-+,--:CLW~D~Sc':-M~W~2--C"' --0=-~'"-'1;;:2+-J:-;UcN-95! 8010 , 0.001 j. U I 0_001 TB 
Bromoform I SNL0094748 LWDS-MW2 0' 12-JUN-95 i 8010 _ 0.001 U, 0_001 : EB 
Bromoform I SNL0094760 LWDS-MW1! ° I 14-JUN-95 I 8010 : 0.001 I U ' 0.001 I TB 

BrOmofo,.rmc~ __ -+----o:S~N,;_LO;o;Oo;:9c:;9~09:,,6j-,' __ ;';LW'"=D-;::S.--;M7.W:_:2=_-;----'0~~1~2:_o4_':-Jcc;U~N_'::-9,3~_+--_;8,~2,,4.0o_ _ 0.005 i U 0,005! EB 
Bromoform SNL0099097 I LWDS-MW2 0 24-JUN-93 8240 i 0.005 I U , 0.005 ' TB 

I----B"'r"o"'mo'fonm SNL009911B 'LWDS-MW1-DRUM' 0 I 27-DEC-93! 624 i 0.005 'U 0,005' TB 
Bromoform 031518-001 I LWDS-MW1-TB , 12-MAR-96 ?A-SW846-801 0_08 U 0,08 I TB 

___ B_ro_m_o_~tha~ne~ __ --oS~N~L~0~09~0~0~27~~~LW~D~S~-0~4~-B~H~0~1 __ --~0--~0~8~-A~U~G~-~92~--~8~2~4~0--~I.--~1~0------~Uc__ ____ ~1~0c__.----~E~B~-1 
,-_Bromomethane SNL0090029 LWDS-04-BH01' 0 '08-AUG-92 8240 10 U 10 TB 

Bromomethane SNL0090030 LWDS-04-BH01 0 09-AUG-92 8240 10' U 10 EB 
--Bramom-~~h~an~e~~' --'::S~N~L~OO;o;9O;:Oc:;03:::2~'--~LW~D-;;S--:-04;c-;-B~H~0'-'1----;:;-0--':--:0;;::9~-A~U~G~-9~2~--+8~2:-04=:0·~ 10 U 10 TB 

B~ro~m~o_"m"'e_c_th"'a"ne---__;_~S~N_;;'Lc::0;:;_09~Oo;:O:;c53=__;_7L;_:W;;:D;;:S:_:-0::c4--:-B",H~0?:2:-----'_;:;0--;--1:-o0:---Ao-;U,;-;Go;--~92=_-~-8~2;c4:~0~--, 10 U 10, EB 
Bromomethane SNL0090055' LWDS-04-BH02 0 10-AUG-92 8240 10 U 10 TB 

1----':'B"ro~m"'o"m"'e"t'h ... a"'ne'--~----cS~N~L-::0709~0"'1~62::----="'LW"=D'=Sc.:-S"'S=~--"0--+-C'16:---J"'UccL"--9"'2------8"'2"'4"'0-- 10 ! U 10 TB 
---:~~~~----~~~?:-~~~~;;:-----::c_T-~~~--__'::~ 
1 __ -'B~r"o"'m"om=et"'h ... an"e~-'-_"S"_N:=L700:,9"'0.c16"'3~ __ ---'L"'W'"'D"'S"'--=S""S'-----O,,---;-' _1:-::6,,-J:=U:=L,,-9~2'--'--- 8240 10 U 10 TB 
__ __:B:"r-o~m=omc.=:et:__h~an~e'----~S_;_N;;=L:::00~9;;::0~41;c6'--__ ~L~WDS-SSOl 16-JUL-92 8240 10 U 10 TB ___ 
___ cB~r"om=om=et"'h ... an"e'---_"S"_N:=L'?00cc9"'0759cc5~-'-"'L W'"=D"'S__:-0=4--'::B"-H"'072-----'0'----__:1+1-'-:A:=U-=G"'-9~2'---~--'8"'240 1 0 U, 10 EB 
~ _ _'::B"'ro~m"o~m"e"'t:--ha-~nc-e---c-_;:;So_;N~L0o-;0;;::9~05~9;;:;7--c___:L":'W:7.D~S::_-_;:04-:---;;B_:_:H~02=_--~0~-'-_;_1 0:-1-C;A-c;U-;::G_-:9;;;2c... ___ 8.2_4_0 ______ 1 __ 0 _" ___ U 10 TB 

Bromomethane SNL0090622 LWDS-04-BH03' 0 12-AUG-92 8240 10 U 10 EB . 
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Analyle 

Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

• Sample 
Sample Number j Sample Location Depth Sample Date 

(Ft) • 

Analytical 
Method 

Amount 
Detected 
(mg/L) 

Qualifier 
Method 

Detection 
Limit 

Sample 
Type 

f----:cB"'ro"'m,o""-mce,;tchc"a'"'ne" __ ____os:~N~L"'0~090~0~:14---L-W-D~S~4-BH03 0 12-AUG-92' 8240 IOU 10 TB 
Bromomethane SNL0090737 L WDS-SS 0 17 -JUL-92---, __ -;8"'2:;:40'""--'-_ __o_:1 O'""---,_---;cUc-__ -::l~O----ccT=-B--1 
Bromomethane SNL0090934 ---;CLW~D"'S-;-S~S;-c---;';0-c-~17:;--J:;'U';;L~-"'92' 8240 • 10 U 10 TB 
Bromomethane SNLOO91118 LWDS-SS 0 20-JUL-92 8240 10 U 10' TB -
Bromomethane ,SNLOO91157 LWDS·04-BH03 0 13-AUG-92 8240 10 U 10 EB 
Bromomethane SNL0091171 LWDS-04-BH04 0 18-AUG-92 8240 10 U 10 EB 

----~--

Bromomethane SNL0091174 LWDS-04-BH04 0 18-AUG-92 8240 __ I~~O,---,-,_~U:c__~-- 10 TB 
Bromomethane SNL0091191 LWDS-04-BH04 0 19-A~G~~?_J_ 8240 10, U 10 EB 
Bromomethane SNL0091193 LWDS-04-BH04 :_0 ____ 19-AUG-92 --~8=-24~0;----1::-:0;--;---cU;---;---;1-0~- '---1-"8-=:= 

_ Bromomethane SNL0091242 L WDS-04-BH05 , __ 0~ .... --,;o20:o_-"A~U"'Gc--:9c:;2'--'--_::8:::o24-;:0::_-__+~---I~ 0 . __ ,Uc: ____ ___::_1:o_0 ___ T,B 
f--. Bromomethane SNLOO91256 LWDS-04-BH05 0 20-AUG-92 82~4"'0'__:i___---'1"'0.--;--~-"U'-_--.-1::-:0'-__+-~Eo:cB:::--
~!"ometha~_ SNL0091257 LWDS-04-BH05 , 0 20-AUG-92 8240 I 10 U ___ .lcO:-___j'-"""T"'B--1 
~mometh~ SNL009127.2__ LWDS-MWI 0' 23-AUG-92 8240 i 10 U 10' EB __ 

Bromomethane SNL0091274 LWDS-MWI 0 22-AUG-92 8240 IOU 10' EB 
Bromomethane SNLOO912i6---~---LWDS~-M~W~I--;-·--::'0--, -'2~2"'-A';':U:;:G'O--.:;:9:::2-"C'----:?82::-4'0'--i----l~0'-~-"'Uc;-----j:----::-l::-0--'-~TB--

~momethane-~oo912]i1-;---~L7.W,D~,~So_-:':M7:W":Cl--'i _ _::0'--'-1-2=-4i--A-:U;;-G~-92:;__+!--'8::_:2:_:4,o,0-_i'-____o1.:;:0--+--7:U:_-__,_1 __ -;1-::0_--,' ___ ~E~_ 
Bromomethane I SNLOO91293 ---"-_LWDS-MWI 0 24-AUG-92 I 8240 ! 10 U I -,-1 ",O--'---=T",B'--I 

~momethane 'SNLOO91298 LWDS-MWI 0' 25-AUG-92!8240 ' 10 • U I 10 EB 
Bromomethane i SNLOO91~OO ! LWDS-MW1 0 I 25~AUG-92 i 8240 10 U 10! T8 
Bromomethane SNL009193.3_L LWDS-52-BH06 I 0 I 05-SEP-92 i 8240 I 10 i U 10 EB 

--l!'-,,-",-omethane SNL0091935! LWDS-52-BH06 I 0 ! 05-SEP-92! 8240 I 10 I U 10 i TB 
Bromomethane SNLOO91944 i LWDS-52-BH08! 0 i 05-SEP-92, 8240 i 10 lUI lOEB 
Bromometha~ SNL009_2713 : LWDS-MW2 i 0 I 18-SEP-92; 8240 1 10 lUi 10 I TB 
Bromomethane I. SNL0092746 I LWDS-MW2 i 0 'I' 21-SEP-92 i 8240 I 10 i U \ 10 I TB 
Bromomethane i SNLOO92791 I LWDS-MW2 i 0 23-SEP-92: 8240 I 10 i U : 10 I EB 
Bromomethane i SNLOO92801 , LWDS-MW2 i 0 I 23-SEP-92 1 8240 I 10 I U I 10 ! T~~ 
Bromomethane ! SNLOO92835 LWD5-MW2 i 0 I 24-SEP-92 1 8240 i 10 , U i 10 i TB 
Bromomethane ! SNLOO92347 1 LWDS-MW2 ! 0 ! 01-0CT-92 I 8240 i 10 I U I 10 i TB 
Bromomethane I SNLOO92859 i LWDS-MW2 i 0 i 02-0CT-92' 8240 I 10 i U I ::-:10:--'-+'-~TB;::------1 

~==~B~ro~m~o~m~ffi~h~an0e~==t!=~S~N~L~OO~9~2~8~71t=~i==~L~W~D~S~-M~~W~2==!I==~0==!=0~8r-O~C~T~-~92;=,~1 ==~82~4~0~--'~I·---~---~1~0===i-i--~U7--+I----O-:l0~-~,- ---E-B---
~mometh!ine I SNLOO92881 i LWDS-MW2 II 0 c---08-0CT-92; 8240 i 10 l"'U:--+i--:l-::0---f--:-~L=-B_=-= 

Bromomethane i SNLOO92948 LWDS-MW2 0 17-0CT-92 i 8240 10 U 10 I TB 
Bromomethane i SNLOO92970 LWDS-MW2 0 21-0CT-92 I 8240 10 U I 10 1 TB 
Bromomethane 1 SNLOO92989 LWDS-MWI 1 ° 06-APR-93 1- 8240 IOU i 10 I TB 
Bromomethane I SNL0093002 LWDS-MWI 1 0 i 08-APR-93 I 8240 10 U I 10 , TB 
Bromomethane 1 SNLOO93003 I LWDS-MWI i 0 I 13-APR-93 I 8240 10 U I 10 1 TB 
Bromomethane I SNL009301.3 I LWDS-MWI 1 0 I 14-APR-93 I 8240 10 lUi 10 I TB 
Bromomethane SNLOO93035 I LWDS-MWI 0 1 15-APR-93, 8240 I 10 U 1 10 I TB 
Bromomethane i SNL0093045 ,i LWDS-MWI 0 17-APR-93 I 8240 1 10 I U ' 10 I TB 
Bromomethane I SNLOO93082 LWDS-MWI 0 21-APR-93: 8240 1 10 I U I 10 : TB 
Bromomethane I SNLOO9.3092 \ LWDS-MWI 0 27-APR-93 I 8240 " 10 I U I 10 I TB 
Bromomethane 1 SNL0093105 I LWDS-MWI I 0 28-APR-93 i 8240 1 10 U I 10 I EB 
Bromomethane 1 SNLOO9.3114 I LWDS-MWI ! 0 28-APR-93 1 8240 1 10 ' U I 10 i TB 

~- Bromomethane I SNLOO9.3124 I LWDS-MWI i 0 i 3O-APR-93 I 8240 I 10 i U ! 10 ! TB 

Bromomethane i SNLOO9.3135 I LWDS-MW1...J!_-'0c-+-C'0~3--;-M"'A:;;Y-:-9oc3c-+1-_::8c:2740::____+I-_::_:l0;_-__+-__c;U_--+-i _-;1-;,;0_ i TB 
Bromomffihane SNLOO93236 1 LWDS-04-BH09 I 0 i 18-MAR-94 I 8240 I 10 U; 10 i EB 
Bromomethane ; SNLOO93244 I LWDS-04-BH09 i 0 : 18-MAR-94 I 8240 i 10 U! 10 i TB 

r----:cB~ro"'m~o~m~e~th=a~ne~-T;--;S~N~L~0~09~3C:;2~45~'i~L7:W~D~S"'-Oo-4~-B~H7.0~9~;---::0---"!-1::-:8~-M~AR~--::974--+-1 --':;:82~4~0:--T'--~1~0:--+--'U i 10 ~~ 
Bromomethane i SNLOO93274 : LWDS-04-BH10 i 0 I 19-MAR-94 8240 i 10 ! U . 10 • EB 
Bromomethane , SNLOO93285 I LWDS-04-BH10 i 0 I 19-MAR-94 8240 I 10 U i --::-:10;--~----:CTB;::---1 

_~-;B~r~om~om~et~ha~n~e'--:i~~S~N:~L~OO~9c:;32=_8~6;_+'~LW_:=D"'S_::-0~4_::-B~H~I.:;:0-TI--"'0--~,I-;I~9~-M~A~R~-~94~1---8~2:-:4,o,0-_-:i __ --;1.:;:0---+i--..,U7--+1----::-:10::__--j,--~~~ 
Bromomethane i SNLOO93367 LWDS-05-BHI3 , 0 22-MAR-94 I 8240 : 10 i U i 10 1 EB 
Bromomethane SNLOO93375! LWDS-05-BHI3! 0 1 22-MAR-94, 8240 ! 10 ,U 10 TB 
Bromomethane SNLOO93376 LWDS-05-BHI3 0 22-MAR-94 i 8240 ! 10 U! 10 TB 
Bromomethane SNLOO93457 'LWDS-05-BHI2 I 0 21-MAR-94 i 8240 10! U 10 EB 
Bromomethane I SNLOO93465 I LWDS-05-BHI2 I 0 21-MAR-94 i 8240 10' U 10 TB 
Bromomethane SNLOO9.3466' LWDS-05-BHI2. 0 I 21-MAR-94 i 8240 ' __ --::1.:;:0--+, _-:U7-~_--::-:10;_-~ i_~TB;::------1 
Bromomethane ,SNLOO93572 LWDS-05-BH11 ° 20-MAR-94 i 8240 10', U 10, TB 

I-_B:or"'o"-mc~o'"'m"'et;;:h'"'an"'e---__,____oS"'N~L"'OO~9~3:.:;:5_=73:_- LWDS-05-BHll 0, 2D-MAR-94 8240 10 'UI 10 TB 

I-_B"'r"'o":m,~o"'m"'et"'h"an"'e'---~S"'N"'L"'OO~,9.3574 LWDS-05-BH11 0' 20-MAR-94 8240 10: U ! 10 EB ~'"--'--~";;~~:-':-O--~';O_.,;c~~;--;-----';;":20-~~~-+---c~-i-~;__-'---__::e.:;;---
_-:B?r,"om",o,",m,-,e,.,t,-:ha .. n"e,--__ . __ _::S::-N.~L.:;:00~9:o3",6~14::--..L'CCLW,DS-52-BHI6 O! 24-MAR-94 8240 i 10 U! 10 EB 

f-~B~ro~m"o~m"e~th=a~ne~_~_~S~N~LOO~9~3~622~~_L~W~D~S-_::5~2-~B",H~I~6~;---0::__---::2~4~-M7A~R~-::_94~--~8~2:_:4~0--,'--___::_1~0--"T---:U~' 10 TB 
Bromomethane __ S,"N:=:LO~0",9.:;:36:oc4C':6,--,--,L",W7:D=-S",-_::0",5--=B",H"-14"--__ '-,0,,---,-,-=2,,,3-,,"M'ocA~Rc--9C'4c-+_-,8~2;::40::__ __ - 10 U:--" __ I~O,-----:E,,,Bc---
Bromomethane .. SNLOO93654 LWDS-05-BHI4 0 23-MAR-94 8240 _____ 1,c:0;_---,.---;';U---;---;1-;';0-----"T"'B:-.-
Bromomethane'__--:::S::-:N,C'LO~0c::9,o,36=5~5'--L"'W=D=_S-_::0=_5~-_=B~H~114-:.-;.-:.=-=O:o--~_·"C_-:_::2~3O---"M~7A.'=R~:-::9-74,-! -_-_.:;:~~2~:-4~0'----1'-'0'----+--U:c__--.--::1.:;:0---_'T"'B'-__1 
Bromomethane SNL0093705' LWDS-52-BHI5 0; 23-MAR-94 8240 10 U 10 EB 

~~OmOme!h_""-°e''::.-:...-,-"'S::-N·"'L~00~9;';4'''08"'O;--'--"-';-;LW;;';;;D"'S"'-M-=W7!;'1 =-'---::-0-.o-_-'1c;;0--~MAR-94-;---824-0 -r 0,01 U 0,01 TB 
Bromomethane SNLOO94280 LWDS-MWI 0 .31-MAY-94 I 826"'0--+-......c'0~,0'70C.l----'U:--+-0;:.-;00:-cl----T=B::---l 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth Sample Date 
Method 

Detected Qualifier Detection. 
Type 

(Ft) (mg/L) Limit 

Bromomethane SNL0094281 LWDS·MWl 0 06-JUN-94 ' 8260 0.001 U 0,001 EB 

~'!lOme~hane SNL0094298 LWDS·MWl a 31-MAY-94 8260 0.001 U 0,001 TB 
Bromomethane SNL0094302 LWDS·MWl a 31-AUG-94 8260 0.001 U 0,001 EB 
Bromomethane SNLOO94317 LWDS·MWl 0 24-AUG-94 8260 0.001 U 0.001 TB 

----~----

Bromomethane SNL0094348 LWDS·MWl 0 24-AUG-94 8260 0.01 U 0.01 TB 
Bromomethane SNLOO94376 LWDS·MWl 0 07-0CT-94 8010 0.001 U 0,001 EB ---- _. 
Bromomethane SNL0094377 LWDS·MWl 0 07-0CT-94 8010 0.001 U 0.001 EB .. 
Bromomethane SNL0094378 LWDS·MWl 0 07-0CT-94 8010 , 0.001 U 0.001 EB -
Bromomethane SNL0094379 LWDS·MWl 0 07-0CT-94 8010 0.001 U 0.001 TB 

_ Bromomethane ____ SNL009,'1386 LWDS·MWl 0 30·NOV-94 8010 0.001 U 0.001 TB 
Bromomethane SNLOO94411 LWDS-MW2 0 06-JUN-94 8260 0.001 U 0.001 TB 
Bromomethane , SNL0094412 LWDS·MW2 0 : 30·NOV-94 8010 0.001 : U 0.001 TB 
Bromomethane SNL0094413 LWDS·MW2 a 07-DEC-94 : 8010 : 0.001 , U 0.001 EB 
Bromomethane SNLOO94465 LWDS·MWl a 18-MAR-96 8010 5 U 5 TB 
Bromomethane , SNL0094521 LWDS·MW2 : a i 21-SEp-95 , 8260 1 , U 1 T~_ 
Bromomethane SNL0094530 , LWDS·MWl : a i 25-SEp-95 , 

8260 1 U 1 TB 
Bromomethane SNL0094531 LWDS·MWl i a • 25-SEp-95 8260 ; 1 , U 1 FB 
Bromomethane SNL0094543 LWDS·MW2 

, a 14-DEC-95 8260 
, 

1 U 1 
, TB , 

Bromomethane 
, 

SNL0094618 ! LWDSMW-2 i a 27-FEB-95 8240 i 0.01 i U 0.01 i TB 
Bromomethane i SNL0094619 : LWDSMW-2 a I 01-MAR-95 8240 , 0.01 

, 
U 0.01 EB I 

I Bromomethane I SNL0094667 
, 

LWDS MW-l 0 I 02-MAR-95 I 8240 0.01 i U : 0.01 TB 
Bromomethane SNLOO94705 LWDS·MW2 0 I 12-JUN-95 : 8010 I 0.001 I U 

, 
0.001 I TB , 

Bromomethane , SNL0094748 ! LWDS·MW2 0 : 12-JUN-95 i 8010 i 0.001 I U , 0.001 i EB i 

Bromomethane SNLOO94760 
, 

LWDS·MWl 0 : 14-JUN-95 I 8010 0.001 I U 
, 

0.001 I TB , 

Bromomethane i SNLOO99096 : LWDS·MW2 ! 0 i 24-JUN-93 I 8240 0.D1 , U 0.01 i EB 
Bromomethane 

, 
SNLOO99097 I LWDS·MW2 i a i 24-JUN-93 

, 
8240 0.01 I U 0.01 I TB , , I 

Bromomelhane , SNLOO99118 ;LWDS·MW1-DRUMI a , 
27-DEC-93 I 624 I 0.01 I U 

, 
0.01 I TB , , , 

Bromomethane 031518-001 LWDS·MW1-TB i , 12-MAR-96 pA·SW846-80' 0.13 I U I 0.13 I TB 
mophenyl phenyl ether! SNL0090028 LWDS·04-BHOl I 0 I 08-AUG-92 I 8270 I 10 U I 10 I EB 
mophenyl phenyl ether! SNL0090031 LWDS·04-BHOl LO 

, 09-AUG-92 I 8270 i 10 U I 10 I EB 
mophenyl phenyl ether! SNL0090054 LWDS·04-BH02 I 0 ! 10·AUG-92 8270 i 10 U : 10 I EB 
mo~henl' ~henll ether! SNL0090596 LWDS·04-BH02 I 0 11-AUG-92 8270 i 10 U I 10 i EB 

mo~henl' ~henl' ether,! SNL0090623 I LWDS·04-BH03 I 0 12-AUG-92 8270 ! 10 U I 10 i EB 
mophenyl phenyl ether,i SNL0091158 i LWDS·04-BH03 0 13-AUG-92 I 8270 10 U I 10 i EB , 
bmophenylphen~ether! SNL0091172 I LWDS·04-BH04 a 18-AUG-92 8270 10 U I 10 I EB 
pmophenyl phenyl ether,! SNL0091173 i LWDS·04-BH04 a 18-AUG-92 . 8270 11 U 

, 
11 I . EB 

mophenyl phenyl ether,! SNL0091192 I LWDS·04-BH04 a 19-AUG-92 8270 10 I U I 10 I EB 
pmophenyl phenyl ether,' SNL0091255 LWDS-04-BH05 I 0 , 20·AUG-92 8270 10 U I 10 I EB 
mo~henyl ~henyl ether,i SNL0091273 I LWDS·MWl I 0 , 23-AUG-92 8270 I 10 I U ! 10 I EB , 

pmophenyl phenyl ether,' SNLOO91275 
, 

LWDS·MWl I 22-AUG-92 8270 10 I U I 10 I EB 0 , , 
mophenyl phenvl ether) SNL0091292 LWDS·MWl I 0 I 24-AUG-92 I 8270 I 10 i U I 10 i EB 

pmo~henl' ~henl' ether,' SNL0091299 LWDS·MWl I 0 
, 

25-AUG-92 i 8270 I 10 i U I 10 EB I I 

mophenyl phenyl ether': SNL0091934 LWDS-52-BH06 I 0 I 05-SEp-92 8270 
I 10 ffi 10 ; EB , , 

>rl1Qflhenyl phenyl ether, SNLOO91945 LWDS-52-BH08 
, 

0 I 05-SEp-92 ! 8270 i 10 i U 10 j EB , 
i"""PJ:i~phenYI ether,; SNL0092792 LWDS·MW2 I 0 I 23-SEp-92 ! 8270 !~-10-r-'U 10 ! EB 

~rl'QI)l"®IJ.ehenll ether; SNLOO92872 LWDS·MW2 0 
, 

08-0CT-92 I 8270 ! 10 lUi 10 i EB 
mophenyl phenyl ether! SNLOO93106 LWDS·MWl I 0 I 28-APR-93 : 8270 I 10 I U 10 , EB 
mophen~1 ~henll etherJ SNLOO93237 LWDS·04-BH09 I 0 , 18-MAR-94 i 8270 10 I U 10 I EB 
moehenyl phenyl ether! SNLOO93275 LWDS·04-BHlO I 0 ; 19-MAR-94 ; 8270 , 10 U 10 ! EB 
mophenyl phenyl ether! SNL0093368 LWDS·05-BH13 I 0 

, 22-MAR-94 I 8270 10 U 10 ! EB 
mophenyl phenyl ether! SNL0093458 LWDS·05-BH12 I 0 

! 
21-MAR-94 ! 8270 

, 
10 U ! 10 I EB , 

moehenyl phenl' ether,! SNL0093575 L WDS·05-BH 11 ! 0 20·MAR·94 , 8270 I 10 U 10 ! EB 
moehenl' ehenyl ether, SNL0093615 LWDS·52-BH16 0 24-MAR-94 i 8270 I 10 U 10 I EB 
moehenl' phenll ether; SNL0093647 LWDS·05-BH14 , 

0 23-MAR-94 8270 ! 10 U 10 , EB , 
mo~henl' phenyl ether,' SNL0093706 LWDS-52-BH15 0 ! 23-MAR-94 , 8270 , 10 U 10 I EB 

>rl1Qflhenl' phenyl ether,l SNL0094017 LWDS·MW2 ; 0 i 11-MAR-94 ! 8270 : 0.01 U 0.01 EB 
mo~henl' phenyl ether,' SNL0094282 LWDS·MWl , 0 ! 06-JUN-94 i 8270 , 0.01 U ! 0.01 EB 
"!'2Rhenll ~henl' etheri SNL0094303 LWDS·MWl a I 31-AUG-94 8270 0.01 U 0.01 

" 

EB 
moehenyl phenll ether,' SNL0094414 LWDS·MW2 a 07-DEC-94 8270 0.01 U 0.01 EB 
mophenyl phenyl ether i SNL0094620 LWDSMW-2 a 01-MAR-95 , 8270 , 0.Q1 U 0.01 EB 
mo~henyl phenyl ether,' SNL0094749 LWDS-MW2 0 I 12-JUN-95 I 8270 0.01 U 0.01 ! EB 

. mo~henyl phenyl ether; SNL0099100 LWDS·MW2 i 0 24-JUN-93 8270 0.01 U 0.01 EB 
Butanone,2- SNL0090027 L WDS·04-BHOl 0 ; 08-AUG-92 8240 10 U . 10 EB 
Butanone,2- SNL0090029 LWDS·04-BH01 0 08-AUG-92 8240 ! 10 U 10 TB 
Butanone, 2- SNL0090030 LWDS·04-BHOl 0 09-AUG-92 8240 : 10 U 10 EB 
Butanone, 2- SNL0090032 LWDS-04-BHOl 0 09-AUG-92 8240 10 U 10 TB 
Butanone. 2- SNL0090053 LWDS·04-BH02 0 10·AUG-92 8240 , 10 U ; 10 EB 
Butanone. 2- SNL0090055 LWDS·04-BH02 0 10·AUG-92 8240 10 U 10 TB 
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Analyte 

Table A-l3_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Sample Number . Sample Location 
. 

Sample 
Depth Sample Date 
(Ft) 

Amount Method 
Analytical Detected Qualifier Detection 
Method (mg/L) Limit 

Sample 
Type 

1_--,B",u~ta",n",o",n",e,'C2c_-_ .. -",S",N=LO",0",9"=0.c:16,,,,2~-----:cLWc,=D,=S-:-s",So-__ ",0 __ 7:16C'-JccU":~L,-,?92: ____ -,82~4,,=0 ___ -:1c:0-----cU'";-------;.1coo ______ .c;T"'B ___ _ 
1_---:B;;Cu=;ta=n~o~n~e,,_o2c_---... SNLOO90163 LWDS-SS 0 16-JUL-92:--__ 8~2~4:;:0----o1-;;0----iUc__----:oc10:;_---- .. _;;;TB 

Butanone,2- SNLOO90416 LWDS-SS 0 16-JUL-92 8240 10 U 10 ______ IB __ 
1-~BO'u'''ta''-n"'o'"ne .... ,'::2~--...;.---S':"N"L"'OO~9705"9"'S'---'--oL-cWccDO:S~-';04"--"'B'"Hcc02OC-'--~0'-~ ·-c11-"--"A-"'U"G-'"-92 8240 10 U 10 EB 

~==~B~u;ta"'n"'o'"ne .... ,'::2--_~~S"'N""LO"'0:":9ovO-;:59"'7~----'L,;W~D"'S~-~04"--~B'_'H"'02~---':0'---'--_'_'11-AUG-92 8240 10 ·"U-----:1-O:0--._--C;T"'B
C
_ -

Butanone,2- SNL0090622 LWDS-04-BH03 0 12-AUG-92 8240 10 ___ .;cUc-__ -:1c;:0'--__ -:EooB:;--_1 
_ Butanone,2- SNLOO90624 LWDS-04:BH03 0 12-AUG-92 8240 _-'-10"-_'----:-Uc_~ __ 1"'0c-----.T=:B"--

Butanone,2- SNL0090737 LWDS-SS 0; 17-JUL-92' 8240 10 U 10 T~ __ 
Butanone,2- SNLOO90934 LWDS-SS 0 i 17-JUL-92 8240 _--'1-"0_-'-_-'U'-_____ 1"-'0, __ . ___ ..TIl __ 

I--_~utanon~, 2- SNLOO91118 LWDS-SS 0' 20-JUL-92 8240 10 U 10 TB 
__ Butanon~, 2- SNL0091157 LWDS_04-:-:B;:~H-cOO:3:-'.-c:0-Ti -1C:3""-A:::UccG=--"'92~- 8240 10 U 10 EB_ 

Butanone·'":,2;;.----S;NL0091171 ,LWDS-04-BH04 0' 18-AUG-92, 8240 l.. 10 U 10 EB 
Butanone,2- SNLOO91174 I LWDS-04-BH04' 0 I 18-AUG-92.~' _8:::o2;-;4~0_+--_ 10 ; U 10 TB 
Butanone,2- SNLOO91191 LWDS-04-BH04· 0 '19-AUG-92 8240 10 U 10 __ --E-B-.-
Butanone,2- SNL0091193 LWDS-04-BH04 0 i 19-AUG-92 i 8240 10 I U 10 TB 

__ BlJI'inone,2- SNLOO91242 I LWDS-04-BH05 i 0 I 20-AUG-92 i 8240 I 10 U 10 __ ._.IIL. __ 
Butanone,2- ,SNLOO91256 I LWDS-04-BH05 0' 20-AUG-92 8240 i 10 U! 10 __ .J'_B __ _ 

_ ~Bovu~t,a",n",on",e,,-,'02---, SNLOO912S7 I LWDS-04-BHOS, 0 I 2Q..AUG-92 i 8240 ! 10 I U 10 i TB 
Butanone, 2- i SNL0091272 I' LWDS-MW1 i 0 ! 2:l-AUG-92' 8240 ' 10 U· 10 ,._.E_B _ 
Butanone,2- 'SNLOO91274 LWDS-MW1 , 0 i 22-AUG-92; 8240 I 10 I U i 10 I EB 
Butanone,2- ! SNL0091276 I LWDS-MW1 ! 0 22-AUG-92 i 8240 10! U I 10 ',-. --1"8--

f-_B",ue;t:anone,2- 'SNLOO91291 i LWDS-MW1 ! 0 I 24-AUG-92 I 8240 I 10 I U ,10 EB 
Butanone,2- SNLOO91293 I LWDS-MW1 i 0 I 24-AUG-92 I 8240 i 10 i U 10 I TB 

r--2~~'~--~~~~-+~'~~~-+~~~~~~~~~+-~:;---r~~7-~:;--~~~~ Bulanone,2- SNLOO91298 i LWDS-MW1 i 0 I 25-AUG-92' 8240 I 10 i U i 10 \ EB 

f---cB;;cu=;la=n~o~n~e,'-02",---+-' -;So;N;;L",OO:::9",1c:3::-00::--j!--;-;'iL;::Wc:D;-::S",-M~W,-;;1-=-+I_",0_+-,2~SO'-A";U~G",-",92;;_1 8240 I 10 i U I 10 ! TB 
1_--,B",u",ta,"n",o",n,",e,'C2c_---,-~S~,-N",L",OO",9C'1",9",33=----!!--:-L",W=D,,::S"-S:":2",-B",H,,,0,,,6,-+'_':'0_ I 05-SEP-92 I 8240 i 10 i U ! 10 i EB 

Butanone,2- , SNLOO9193S ' LWDS-52-BH06 i 0 05-SEP-92 I 8240 i 10 , U I 10 TB 
Butanone,2- i SNLOO91944 ! LWDS-52-BH08 I 0 OS-SEP-92 8240 I 10 f-- U I 10 EB 
Butanone,2- ! SNL0092723 I LWDS-MW2 ! 0 18-SEP-92 I 8240 , 10 1--, Uu I 10 i TB 
Butanon'-=e'," 2"'---+ i' --'S"'N';;L"'OO:'?092~~7:":4'=6-1f--cL'CW"'D~S=--7cM:;;W::;2O--f:--'.:0'--+--;21-SEP.92 I 8240 I 10 I 10 i _~ 
Butanone,2- I SNL0092791 LWDS-MW2 I 0 '23-SEP·92 I 8240 I 10 ! U , 10 i EB 
Butanone, 2- 'SNL0092801 II LWDS-MW2 I 0 23-SEP-92 I 8240 I 10 , U , 10 I T~_ 

~utanone, 2- I SNL0092835 LWDS-MW2 I 0 24-SEP-92 I 8240 _-+' _~10:O----II_~Uc-_+--1---c1c:0_~' _-,T;-;B:c_~ 
Butanone,2: ,SNLOO92847 LWDS-MW2.1 0 01-0CT-92 I 8240 I 10 lUi 10 i TB 
Butanone,2- I SNL0092859 LWDS-MW2 I 0 I 02-0CT-92 I 8240 I 10 I U I 10 , TB 
Butanone, 2- I SNL0092871 LWDS-MW2 I 0 ! 08-0CT-92 1 8240 i 10 I U I 10 I EB 

Butanone,2- I SNLOO92970 i LWDS-M.W2 I 0 I 21-0CT-92 I 8240 I 10 U 10' TB 
Butanone,2- SNLOO92989: LWDS-MW1 '0 06-APR-93 I 8240 I 10 ! U i 10 TB 
Butanone, 2- I SNLOO93002 I LWDS-MW1 i 0 I 08 APR 93 I 8240 I 10 lUi 10 TB 

f--"'Bu""'t"'an"'o"'n"'e,'C2"'---+j--+So;N"'L"'OO""9"'3"'OO"'3=--1I--::L"'W""D"'S""-"'M;':W';1;--+i-':'0-+1-"'1'3C':A'O'p~R~:':'9=-3 - 8240 I' 10 i U I 10 , TB 
I---:B~u'Cta:'Cn"':o':'ne,"I,~2"---+1 --;:S"'N"'LC::'00:O;90;3:;:0':C13:;---rI--;"LfOW~D~S;':;-M;;;wCi;~1-':'I-:;'0-tl-:1;-4''''_AO;P'''R'''_:O:93:E-.j 8240 10 i U II 10 ! TB 
f--;BO'u""ta--n'-=o'-'ne"','::2~--~--::S~N;cL""OO"'9"'3"=03~5o--+--7'LW~D"'S'-;-M"'W':':71 -+I -"'0-+--1"'S"'_A"'P"'R"'_'O'93°-1 8240 I 10 U 10 I TB 

~ ___ B",u""'ta",n~o~n",e,'C2",-__ ~!--+So;N",L",OO""9~3",0745=----!I __ -::L~W""D,,,S,,"-M~W:01 __ +-1~0 __ +1-1~7~-A~P~R~-,,,9=-3_i~' __ ,:,82~4~0c_~1 __ ~1~0~_+-I--cU,";---II __ --;1=-0 __ .,' __ ~T",B~~ 
I-__ B~u~ta~n~o~n~e,,~2"--__ -+'I~S~N~L~OO~9~3~0~82~~-7L~W~D~S~-M~W~1 __ -+!I __ ~0 __ 1-,2~1~-A~P~Rf-~93~1~~8822~44~00~~1 __ -:1~0~_-+I, __ -,U~--I!! __ ~1~0 ___ ~ TTBB 
f-_B",u""'t",anone,2- SNL0093092 i LWDS-MW1 I 0 I 27-APR-93 i 10 I U 10 
_Butanone,2· : SNLOO93105 I LWDS-MW1 I 0 i 28-APR-93 I 8240 !i_--:1c;:0'---+I_-iUc__--+i-~10:o--~-1 EB 

Butanone,2- I SN'"L;';OO0:29OC31"'1:4~-t-! ---:L~wO;D~s~-7M;cwCc1;----If--c0;---t1--';;2oc8-"::A';;P:;:;R'-O-9~3c-t1---c8;;;-;24n 10 I U I 10 i TB 
f---cB"'u"ta'"'n"'o"'n"'e,'C2"'.--+: ~SNLOO93124 I LWDS-MW1 i 0 ! 30-APR-93 8240! 10 j U I 10 I TB 

Butanone,2- SNLOO93135 I LWDS-MW1 I 0 I 03-MAY-93 I 8240 I 10 , U , 10 :-. TS-
Butanone, 2· SNL0093236! LWDS-04-BH09 i 0 I 18-MAR-94 I 8240 : 10 ! U lOEB 

f----:B"'u~ta ... n~o'-'n"'e,-'.:2;-----c--;S"'N:c'LOO93376 LWDS-05-BH13, 0 ,22-MAR-94 8240 I 10 U 10 TB 
I----~utanone, 2- SNLOO=934:7.05OC7-:--7L7:W';;Do;So--0~5""-B;:CHco1::-;2o---!--'.:0~+'.~,::2"'-,-1:'-':-C"M~A';,R,,-9:,,4'-!.i _~8:,,:2::::40,,--~' _---;.1 0,,--__ ..,.' __ -:U,o----'_--'-l O"---I_~E:o:B'---1 

Butanone,2.-_--,-_S",N,;;L",OO=93",4;c:6::-S_1 LWDS-05-BH12 0, 21-MAR-94 8240 10' U 10 TB 
Butanone, ~- SNLOO93466 I LWDS-05-BH12 0 21-MAR-94 8240, 10 U 10 TB 
Butanone, 2- : SNL0093S72 L WDS-05-BH11 0 20-MAR·94 8240 lOU 10 TB 

1--;B"'u""ta--n'-=o"'ne"',-=2;-----'---';;S"'N;cL-;;OO·~9~3'=57::::3;-~, --;CL WDS-05-BH 11 0, 2Q..MAR-94 8240 '--:1~Oo----T-"CU'";-~----;'1 COo ----""T"'B-'-
Butano"'n"'e"', 2~----:---'S"'N-"L"':0"'0--;-93~S"'7'''4----:L''W~D'''S~-'''05'''-~B'-'H-'-ll'---o-' 20-MAR-94 8240 -1" O:---~U---,---:l"'Oc---;---,E'~B:----

~a~one,2- __ ",S"NL~0:":0~9,,,36~1~4,--c.-:L~W~D~S~-~S~2-~B~H~1~6~_~0~-+'~24~-~M~A~R~-9~4~ __ ~8~24~0:;--,--! __ ~10:;----: __ ~U __ '--__ -ol~0 ___ ~'_EB 
Butanone,2- SNL0093622, LWDS-52-BH16 0 24-MAR-94' 8240 . lOU 10 TB 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth Sample Date 
Method 

Detected Qualifier Detection 
Type 

(Ft) (mglL) Limit 

Butanone, 2- SNL0093646 LWDS-05-BHI4 0 23-MAR-94 8240 . 10 U 10 E~_ 
Butanone, 2- SNL0093654 L WDS-05-BH 14 0 23-MAR-94 8240 10 U 10 TB --
Butanone, 2- SNLOO93655 L WDS-05-BH 14 0 23-MAR-94 8240 10 U 10 TB 

-~------. 

EB Butanone, 2~_~~_S~_~0093.zQ.5 ___ LWDS-52-BHI5 0 23-MAR-94 8240 4_8 J 10 - -
Butanone, 2:_._.§.NL009408_0_~ __ LWD§:MWI _ 0 10-MAR-94 8240 0.01 U 0.01 TB 

~_Buta_rl0ne"E: ______ S~L00942~_._._L W~-MWI . 0 31-MAY-94 8260 0.005 U 0,005 TB 
_ Butano.ne, 2~ .. SNL0094281 LWDS-MWI 0 06-JUN-94 8260 0.005 U 0.005 EB 

,?utanone, 2- - SNL0094298 LWDS-MWI 0 31-MAY-94 8260 0.005 U 0.005 TB 
Butanone, 2- SNLOO94302 LWDS-MWI 0 31-AUG-94 8260 0.005 B 0.005 EB ----. 
Butanone, 2- SNLOO94317 LWDS-MWI 0 24-AUG-94 8260 0.004 BJ 0.005 TB -
Butanone, 2- SNL0094348 LWDS-MWI 0 24-AUG-94 8260 0.005 B 0.D1 TB --
Butanone, 2- SNLOO94411 LWDS-MW2 0 06-JUN-94 I 8260 0.005 U 0.005 TB 
Butanone, 2- SNLOO94618 LWDSMW-2 0 : 27-FEB-95 8240 0.01 U 0.D1 TB -
Butanone, 2- SNLOO94619 LWDSMW-2 0 01-MAR-95 8240 0.D1 U 0.D1 EB 
Butanone,2- SNL0094667 LWDSMW-l 0 i 02-MAR-95 8240 0.D1 U 0.D1 , TB 
Butanone, 2- SNL0099096 LWDS-MW2 0 : 24-JUN-93 8240 0.01 U 0.D1 EB 
Butanone, 2- SNL0099097 LWDS-MW2 0 24-JUN-93 8240 0.002 J : 0.D1 TB 

~-'J!ylbenzYI.l'hthalat~..: __ SNL0090028 LWDS-04-BHOI , 0 08-AUG-92 8270 , 10 U : 10 EB 
LWDS-04-BHOI 0 09-AUG-92 8270 ! 10 U , 10 

, 
EB ~)IItl,enz\'!jlt1thal"!.e~'~~.h9_0_90031 , i , 

~~lbenzYI ehthalate ; SNL0090054 , L WDS-04-BH02 0 I 10-AUG-92 I 8270 j 10 
, 

U 10 I EB I 
~But~lben~)'Ijlhthalate SNLOO90596 , L WDS-04-BH02 0 i ll-AUG-92 8270 i 10 i U ! 10 E~ 

Butylbenz)'!phthalate : SNLOO90623 L WDS-04-BH03 0 I 12-AUG-92 8270 i 10 , U I 10 EB 

~ut)llbenzyl ehthalate , SNL0091158 i L WDS-04-BH03 0 I 13-AUG-92 8270 I 10 U , 10 ; EB 

~tylbe~ehthalate I SNL0091172 i L WDS-04-BH04 0 18-AUG-92 8270 10 
, 

U 10 i EB 

~tYlbenzyl ehthalate I SNL0091173 
, 

L WDS-04-BH04 0 18-AUG-92 I 8270 11 : U i 11 ! EB I 
Butylbenz)'ljlhthalate ! SNL0091192 

I 
LWDS-04-BH04 0 19-AUG-92 I 8270 i 10 ! U I 10 i EB 

~tylbenzyl ehthalate : . SNL0091255 L WDS-04-BH05 0 I 20-AUG-92 i 8270 
, 

10 , U I 10 , EB I 

ButylbenzYLehthalate 1 SNL0091273 I LWDS-MWI 0 i 23-AUG-92 I 8270 I 10 U I 10 ! EB 

.ll..'!!l'lbenzyl ehthalate i SNLOO91275 I LWDS-MWI 0 22-AUG-92 I 8270 I 10 U 
, 

10 I EB I , I 
Butylbenzyl ehthalate i SNL0091292 LWDS-MWI 0 

, 
24-AUG-92 I 8270 10 I U I 10 EB , 

Butylbenzyl ehthalate i SNL0091299 LWDS-MWI 0 I 25-AUG-92 I 8270 
I 

10 i U I 10 ; EB , I 
ButYIbenzyl phthalate i SNL0091934 I LWDS-52-BH06 0 05-SEP-92 I 8270 i 10 i U i 10 I EB 
Butylbenzyl ehthalate i SNL0091945 I LWDS-52-BH08 0 05-SEP-92 

, 
8270 I 10 , U i 10 I EB 

Butylbenzyl phthalate I SNL0092792 I LWDS-MW2 0 23-SEP-92 i 8270 10 I U I 10 I EB 
Butylbenzyl phthalate ! i I I i SNL0092872 : LWDS-MW2 0 08-0CT-92 8270 10 I U 10 EB 
Butylbenzyl phthalate i SNL0093106 LWDS-MWI I 0 I 28-APR-93 i 8270 I 10 I U I 10 ! EB 
Butylbenzyl phthalate i SNL0093237 LWDS-04-BH09 I 0 

I 
18-MAR-94 

, 
8270 I 10 r U 10 I EB I I 

Butylbenzyl phthalate I SNL0093275 LWDS-04-BH10 , 0 I 19-MAR-94 ! 8270 I 10 I U , 10 I EB 
Butylbenzyl phthalate ! SNL0093368 

, LWDS-05-BHI3 , 0 I 22-MAR-94 I 8270 i 10 I U 10 
I 

EB I 

Butylbenzyl phthalate i SNL0093458 I LWDS-05-BHI2 0 ! 21-MAR-94 ! 8270 I 10 I U 
, 

10 I EB 
Butylbenzyl phthalate ! SNL0093575 I LWDS-05-BHll 0 , 20-MAR-94 ! 8270 I 10 i U i 10 I EB 
Butylbenzyl ehthalate i SNL0093615 I LWDS-52-BHI6 0 I 24-MAR-94 ! 8270 I 10 I U 10 I EB 
~Ibenzyl phthalate I SNL0093647 I LWDS-OS-BHI4 0 I 23-MAR-94 ! 8270 I 10 I U I 10 I EB 

~enzyl phthalate i SNL0093706 I LWDS-52-BHI5 0 ! 23-MAR-94 I 8270 ! 10 J U I 10 I EB 
I LWDS-MW2 

, -
I ! EB Butylbenzyl phthalate , SNLOO94017 0 ll-MAR-94 8270 0.D1 I U 0.D1 , 

Butylbenzyl phthalate i SNL0094282 , LWDS-MWI 0 06-JUN-94 : 8270 ! 0.D1 , U I 0.D1 i EB 
Butylbenzyl phthalate I SNLOO94303 I LWDS-MWI 0 I 31-AUG-94 ! 8270 I 0.D1 I U 

I 

0.D1 I EB , 
Butylbenzyl phthalate I SNL0094414 ! LWDS-MW2 ! 0 I 07-DEC-94 8270 I 0.01 i U 0_01 i EB 
Butylbenzyl phthalate i SNLOO94620 LWDS MW-2 I 0 , 01-MAR-95 8270 i 0.01 I U I 0.01 I EB I 
Butylbenzyl ehthalate i SNLOO94749 , LWDS-MW2 ! 0 12-JUN-95 8270 0.01 U 0_01 EB 
Butylbenzyl ehthalate ! SNLOO99100 LWDS-MW2 I 0 ! 24-JUN-93 I 8270 0.01 U 0.01 EB -

Cadmium SNLOO91302 I LWDS-04-BHOI 0 i 09-AUG-92 
, 

6010 i 0.005 U I 0.005 EB 

__ 2-admium i SNL0091519 LWDS-04-BHOI 0 : 08-AUG-92 6010 
, 

0.005 U 0.005 EB I 

Cadmium 
, 

SNL0091528 LWDS-04-BH02 
, 

0 10-AUG-92 
, 

6010 ! 0.005 U 0.005 EB 
Cadmium 

, 
SNL0091576 LWDS-04-BH02 

, 
0 

, 
ll-AUG-92 

, 
6010 0.005 U 0.005 EB , 

Cadmium I SNL0091684 LWDS-04-BH03 0 i 12-AUG-92 6010 . 0.005 Y : 0.005 EB 
Cadmium SNL0091735 LWDS-04-BH03 I 0 13-AUG-92 6010 0.005 U 0.005 

, 
EB , 

Cadmium SNL0091791 LWDS-04-BH04 : 0 18-AUG-92 ; 6010 0.005 U 0.005 EB 
Cadmium SNL0091927 LWDS-04-BH04 0 19-AUG-92 6010 0.005 U 0.005 EB 
Cadmium . SNL0092178 LWDS-04-BH05 0 , 20-AUG-92 6010 0.005 U 0.005 EB 
Cadmium SNL0092210 LWDS-MWI 0 

, 
24-AUG-92 6010 0.005 U 0_005 EB 

Cadmium SNL0092218 ; LWDS-MWI 0 22-AUG-92 6010 0.005 U 0_005 EB 
Cadmium SNL0092325 LWDS-MWI 0 23-AUG-92 6010 0.005 U 0.005 EB 
Cadmium SNL0092351 LWDS-MWI 0 25-AUG-92 6010 0.005 

, 
U 0.005 EB 

Cadmium SNL0092374 LWDS-S2-BH06 0 05-SEP-92 6010 0.005 U 0.005 EB ._. 
Cadmium SNL0092418 LWDS-52-BH08 , 0 05-SEP-92 ' 6010 0.005 U 0.005 EB 
Cadmium SNL0092507 LWDS-52-BH07 0 07-SEP-92 6010 0.005 U 0.005 EB 
Cadmium . SNL0092532 LWDS-MW2 0 07-SEP-92 6010 0.005 U , 0.005 

, 
EB 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number· Sample Location 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analyte Sample Number , Sample Location Depth, Sample Date 

(Ft) 
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Table A-l3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 
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Table A-IS. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample. Amount Method 
Analyle Sample Number Sample Location Depth: Sample Date Detected Qualifier' 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte 
Sample 

Sample Number' Sample Location; Depth 
(Ft) 

Analytical 
Sample Date· Method 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle 
Sample 

Sample Number Sample Locallon ,Depth Sample Date 
(Ft) 
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Table A-IS_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample Analytical Amount 
Sample Number Sample Location Depth Sample Date Method Detected 

(Ft) (mg/L) Limit 

Method 
Analyte Qualifier Detection 

Sample 
Type 

hloro-3-methylphenol.4 SNLOO92792 LWDS-MW2 0 23-SEP-92 8270 10 U 10' __ E_B __ _ 
hloro-3-methylphenol,4 SNLOO92872 . LWDS-MW2 0 08-0CT-92----':8=27"'0c-------"10c-------"uc-----,:"'0'-- EB 
hloro-3-methylphenol,4 SNLOO93106 LWDS-MWI 0 28-APR-93 8270 10 U 10 ___ IO.El __ 
~ro-3-methylphenol,4 SNLOO93237 LWDS-04-BH09 0 18-MAR-94 _~82::=7~0 ___ -:'c;:0 ___ U 10 EB 
hloro~3:,!,~hylphenol, 4 SNLOO93275 LWDS-04-BH10 0 19-MAR-94 8270 10 ___ "U ____ -'-'.,.O ______ EB 
hloro-3-me1bJllp_henol,4 SNLOO93368 LWDS-05-BHI3 0 22-MARc--9"_4;--:---:8:::2"'7"-0--__ '---::'''-0-----cU~--· ___ '::-;0o--___ --cEo:cB;o-. __ _ 
hloro-3-metl1jllphenol,4 SNL0093458 LWDS-05-BHI2 0 21-MAR-94 8270 10 U 10 EB __ 

hloro-3-methylpllenOI,~SNL009~~~_L,.""PS-05-~~ 0 2Q-MAR-94 --::8::2:7o:0;_----'::-;0o--------"U--'c---c:'-"0--,---oEc;:Bc-
~-methyljJhenOI, 4 SNLOO93615 'LWDS-52-BHI6 0 24-MAR-94 8270 -,1",O,---,-_-,U~~_ 10 EB 
hloro-3-meth)'leilenOI,~NLOO93§.~~WDS-05-BHJ±.._i>___W3-MAR-94 8270 10 U 10 EB 

_hloro-3-methylphenol,4 SNLOO93706 : LWDS-52-BHI5 0 ,23_MAR-94 8270 , 10 I U ----,-0--'--EB-
hloro-3-methylphenol,4 SNLOO94017 ! LWDS-MW2 0: ll-MAR-94 8270 0.01 U '-·--o.Q.L_~_=__=_-=-E-!l-_-_= 

.!>loro-3-methylphenol, 4 _SNLOO94282 ; LWDS-MWI 0 '06-JUN-94 8270 0.01 U 0.01 EB 
hloro-3-mell:!}'lphenol,4 SNLOO94303 'LWDS-MWI 0 31-AUG-94 8270 i 001 U: 001 EB 
hloro-3-meth)l!phenol,4 SNLOO94414 I LWDS-MW2 , 0 I 07-:-D='E=-C~--"'94"--i,--8=C2=7ccO-+-0'C-::0C:l--'--c?'U;---'-I -'..'0:~01-:~--
hloro-3-methY!'p!!'enol,4 SNL0094620 : LWDS MW-2 I 0 : 01-MAR-95 I 8270 I 0.Q1 U, 0.01 i EB 
hloro·3-methJ'l2.henol,4 SNLOO94749 : LWDS-MW2 i 0 I 12·JUN-95 i 8270 , 0.Q1 ! U 1 0.01 EB 
hloro·3_methylphenol,4 SNLOO99100 LWDS-MW2 I 0 I 24-JUN-93 1 8270 : 0.01 , U : 0.01 ;--ES-

Chloroaniline, 4- SNLOO90028 i LWDS-04-BHOI I 0 : 0B-AUG-92 i 8270 I 10 I U I 10 ! EB 
Chloroaniline,4- , SNLOO90031 i LWDS-04-BHOI I 0 '09-AUG-92, 8270 , 10 ! U : 10 , EB 
Chloroaniline,4- i SNLOO90054 i LWDS-04-BH02: 0 I' lQ-AUG-92 i 8270 I 10 I U , 10 EB 
Chloroaniline,4- ; SNLOO90596 I LWDS-04-BH02 I 0 ll-AUG-92 Ii 8270 ,I 10 lUi 10 i~~ 
Chloroaniline,4- SNLOO90623 i LWDS-04-BH03 i 0 12-AUG-92 8270 IOU 10! E~_ 
Chloroaniline, 4- SNLOO91158' i LWDS-04-BH03! 0 I 13-AUG-92, 8270 I 10 ! U I 1 0 ~_ 
Chloroanlline,4- i SNLOO91172 LWDS-04-BH04 i 0 ! 18-AUG-92 i 8270 I 10 U I 10 ! EB 
Chloroanlline,4- , SNLOO91173 I LWDS-04-BH04, 0 I 18-AUG-92 I 8270 I 11 ! U , 11 ! EB 
Chloroanlllne,4- ! SNLOO91192 , LWDS-Q4-BH04 I 0 ! 19-AUG·92 I 8270 I 10 lui 10 lEEi-
Chloroaniline,4- I SNLOO91255 i LWDS-04-BH05 I 0 I 20-AUG-92 1 8270 ! 10 : U , 10 1 EB 
Chloroaniline,4- I SNL0091273 1 LWDS-MWI ! 0 23·AUG-92 I 8270 I 10 I U I 10 ' EB 
Chloroaniline,4- ! SNLOO91275 LWDS-MWI i 0 22-AUG-92 I 8270 I 10 I U : 10 i EB , 1--"--+-1 -,-,,-~--=--I Chloroaniline,4- i SNLOO91292 ! LWDS-MWI : 0 24-AUG-92! 8270 I 10 . U 10 i EB 
Chloroaniline,4- : SNLOO91299 LWDS-MW1! 0 25-AUG-92 I 8270 I IOU I 10 I EB 
Chloroaniline, 4- ! SNLOO91934 I LWDS-52-BH06 I 0 05-SEP-92 I 8270 I IOU I 10 i EB 
Chloroaniline,4- ! SNLOO91945 I LWDS-52-BH08: 0 05-SEP-92 1 8270 1 10 I U I 10 ! EB 
Chloroaniline,4- i SNLOO92792 LWDS·MW2 I 0 I 23_SEP-92 8270 IOU I 10 I EB 
Chloroaniline,4- ! SNLOO92872 I LWDS-MW2 I 0 08-0CT-92 I 8270 10 I U , 10 I EB 
Chloroaniline,4- I SNLOO93106 LWDS-MWI i 0 28-APR-93, 8270 10 U I 10 ! EB 
Chloroaniline,4· I SNLOO93237 i LWDS-04-BH09! 0 18-MAR-94 i 8270 10 U! 10 --W~ 
Chloroaniline,4- ! SNLOO93275 I LWDS-04-BH10! 0 19-MAR-94 I 8270 I 10 U i 10 I EB 
Chloroaniline,4- i SNLOO93368 I LWDS-05-BHI3 I 0 I 22-MAR-94 I 8270 10 U i 10 L-~ 
Chloroaniline,4- i SNLOO93458 i LWDS-05-BHI2! 0 '21-MAR-94 I 8270 I 10 I U I 10 I EB 
Chloroaniline,4- i SNL0093575 I LWDS·05-BHll t 0 _ 20-MAR-94. 8270 I 10 I U I 10 I::'E--
Chloroaniline,4- i SNLOO93615 I LWDS-52-BHI6 I 0 I 24-MAR-94 I 8270 10 I U I 10 i EB 
Chloroaniline,4- I SNLOO93647 i LWDS-05-BHI4 L 0 1- 23-MAR-94 I 8270 10 I U ! 10 I E~ 
Chloroaniline,4- i SNL0093706 I LWDS-52-BHI5 I 0 I 23-MAR-94 1 8270 10 I U 10 I EB 
Chloroaniline,4- I SNLOO94282 I LWDS-MWI ,0 06-JUN-94 I 8270 ! 0.Q1 ! U I 0.Q1 --!--fB--
Chloroaniline,4- I SNLOO94303 ! LWDS-MWI ! 0 -+ 31-AUG-94 I 8270 I 0.01 i U I 0.01 -j EB 
Chloroaniline,4- I SNLOO94414 : LWDS-MW2 , 0 i 07-DEC-94 i 8270 i 0.01 I' U I 0.01 '-ffi-
Chloroaniline,4- I SNLOO99100 I LWDS-MW2 i 0 t,! 24-JUN-93, 8270 : 0.Q1 I' U ! 0.01 ES-

Chlorobenzenamine,4-' SNLOO94620 I LWDS MW-2 I 0 01-MAR-95 I 8270 i 0.01 U O.~--E-B-
Chlorobenzenamine,4-! SNLOO94749 I LWDS-MW2 I 0 I 12-JUN-95 I 8270 I 0.01 : U I 0.01 W~ 

Chlorobenzene ! SNLOO90027 I LWDS-04-BH01, 0 i 08-AUG-92 I 8240 is' U ' 5 ' EB 
Chlorobenzene SNL0090029 I LWDS-04-BHOI i 0 ! 0B-AUG-92 I 8240 ! 5 I U r---5 TS-
Chlorobenzene SNLOO90030! LWDS-04-BHOI ~ 0 ,09-AUG-92 8240 i 5 i U '5 ---E-Ei-
Chlorobenzene SNL0090032 i LWDS-04-BH01' 0 09-AU",G",,-9,-,::2'-c---,:8=24c::0c---+' _--':5;_---j!c--"'U:--c----S=----L----=T~_ 
Chlorobenzene SNLOO90053 I LWDS-04-BH02 I 0 10-AUG-92 8240 i 5 'US EB 
Chlorobenzene SNLOO90055 LWDS-Q4-BH02' 0 10-AUG-92 8240 I 5 I U , 5 TB 
Chlorobenzene I SNL0090162 LWDS-SS 0: 16-JUL-92o--t-' _-;:8~24~0:----~5----;----:':U--:i-_-:5:,--_,---::T",B:--_1 
Chlorobenzene SNLOO90163 LWDS-SS 0 I 16-JUL-92' 8240 5' U i 5 TB 

r-_--=C~hl~or~o~be~n~z~en~e~~--cS~N~L~OO~9~04~16:---'~~LW~D~S~-S~S~~---"0--~!~16~-~J~U~L~-~9~2~~===:8~2~47~0"_-~~~,~~--;5~------~-----~7U~-=--=-~-~-=--=-~s~-=--=--~'.~-----c~T~"'Bo~---= 
Chlorobenzene SNLOO90595' LWDS-04·BH02 0 1'·AUG·92 I 8240 5 US, EB 
Chlorobenzene SNLOO90597 LWDS-04-BH02 0, 1'·AUG-92 8240 5 __ ~_~Uc--__ --cS;_---'-"'""T"'B-_l 
Chlorobenzene SNLOO90622 LWDS-04-BH03 0, 12-AUG-92 8240 5 U 5 ~~ 

__ Chlorobenzene SNLOO90624 LWDS-04-BH03 0 12-'-:A7':U"'G-::-9:;:2'-c-_"'8=24-oc0c--__ --':5c--_._---"U~---5~---~T:o.:B;_-
Chlorobenzene SNLOO90737 LWDS-SS 0 17-JUL-92 8240 5, U • 5 TB 

--ChiOrobellze;;e----SNLOO90934 ' LWDS-SS I 0 I 17-JUL-92 8240 5 U 5 TB 
Chlorobenzene SNL0091118 LWDS-SS 0 20-JUL-92 8240' 5 U ----cSc------"'""T""B--
Chlorobenzene SNL0091157 LWDS-04-BH03 0 13·AUG-92 8240 5 U ~---5----:--E-B--
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Amount Method 
Analyte Sample Number Sample Location Sample Date 
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Table A·IS. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample . Method 
Analyle Sample Number Sample Location Depth: Sample Date , Qualifier 

(Ft) 
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Table A-IS_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Amount Method 
Analyte Sample Number Sample Location Sample Date Detected Qualifier 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte 
Sample 

Sample Number Sample Location Depth Sample Date 
(Ft) 

Analytical 
Method 

Amount 
Detected 

(mglL) 

Method 
Qualifier Detection Sample 

Limit . Type 

Chloroe!I:Jyl)ether, bis(2· SNL0091255 LWDS-04-BH05 0 20-AUG-92· 8270 10 U 10 EB 
§,!".r:eethyl)ether, bis(2- SNL0091273 LWDS-MWI 0 23-AUG-92 8270 10 U 10 EB 
Chloroethyl)ether, bis~ SNL0091275 LWDS-MWI 0 22-A;;,U~Go.:-~92o-_--,8;o;2;07:f:0_--,-_-:!1::;-0 ___ -;,Uc---~_--,I~0c---__ ·____cE~B:c---~1 
Chloroethyl)ether, bis(2- SNL0091292 LWDS-MWI 0 24-A,"U'-CGc--c:9.2~ __ --,8=,2=7,-,0_~_-,1,-,0 ___ -cUc-___ l:-:0c---___ .----cE~B:;------
Chloroethyl)ether, bis~ SNLOO91299 LWDS-MWI 0 25-AUG-92 82~7;;;0_-,-_",1::;-0 ___ -;,U,----___ I~0:c---___ E;o:B:C---~1 
Chloroelhyl)ether, bis(2- SNL0091934 LWDS-52-BH06 g __ 05-SEl':~_!l?7=O,~_,--__ 1:-:0'---__ --cUcc--__ ----;-1 0'C-------'_---o:E"'B __ 1 
Chloroethvllether, bis(2- SNLOO91945 LWDS-52-BH08 ._~~_ 05-SE!,~_9? __ ~~??'Q. ____ !() ____ -;,UC------'-_--,1~0;.-__ ---:E~B:C------j 
Chloroelhyl)ether, bis(2' SNL0092792 .LWD~:_~2 _____ 0_~SE'-t::!lL.. 8270 ____ 10 _____ Ucc--__ ----;-Icc_0----,----:::E-:::B--1 
Chloroelhyl)ether, bis(2- SNL0092872 LWDS-MW2 0 08-0CT-92 8270 1 0 ___ .~---;,U;.----,-_--:I;:;O;.----,-_---:E~B:C---~1 
Chloroelhyl)ether, bis(2, SNL0093106 ___ =- LWo};~MWi _ 0 '28-APR-93 8270 i 10 U 10' EB 
Chloroethyl)ether, bis(2, SNL0093237 ._ LWo.S-04-BH09· 0 18-MAR-94 ---:8~2~70~ __ +'_---:l, o: __ ":_~---;cu_---,-_,,,Ic;O __ ,----i~Eo;B;'----l 
Chloroethyl)ether, bis(2- SNL0093275 LWDS-04-BH10 0 19-MAR-94 8270 10 U 10 EB 
Chloroethvl)ether, bis(2- SNL0093368 LWDS-05-BHI3 I 0 22-MAR-94' 8270 --'Cl0:--------'-~U----'-----:1'-'0----'----::Ec::B:-----
~!i:Jl'I)!'ther. bis~NL009:3458 _~: LWD§.:_o.5~I3HI2, 0 21-MAR-94 8270 10_. __ + _ ___:U'-------'-----C'10:-------'---:c:EB:;____~ 
Chloroethyl)ether. bis(2; SNL0093575 , LWDS-0!'i:I3Hll __ !~_O_L 20-Mi'R-~_i _..!l.27_0~_L __ ~1 O,~--,'_---;cU_+' _"'Ic;O_---'-_-;'CEo;B;.-_1 
~thyl)ether, bis(2-' SNL0093615 LWDS-52-BHI6 ; __ 0_:...1.4-MAR-94._L~?_Q~~I~ _-'1'-'0_--c- _ ___:U'-------'-----C'10:---------r-~EB:;____-1 
ChloroethYl}ether, bis(2-' SNL0093647 LWDS-05-BHI4, 0 23-MAR-94! 8270 10 U 10 I EB 
Chloroethyl)ether, bis(2' SNL0093706 LWDS-52-BHI5~0 23-MAR-94 8270 10 U 10: EB 
Chloroethvllether, bis(2< SNL0094017 i LWDS-MW2 0 1'=-1-""M"'A"'R"-9"'4'--'---'8"'2=70'C-----'---c0c'c.0"'1--,c----'CUc--, -0-='."'0':--1-.+! ----:E"'B:-----1 

Chloroethyl)ether, bis(2-, SNL0094282 ! LWDS-MWI 0, 06-JUN-94 8270 0.01 U i 0.01 EB 
Chloroethyllether, bis(2, SNL0094303 i LWDS-MWI I 0 I 31_A~UccG"'---::9=C-4--+-i -"'8=27=0'----+1 -cc-O."CO+l-+I---cUcc-----'-,----:O"'.O:-:I--i,----O:E"'B--1 

Chloroethyl)ether, bis(2·i SNL0094414 ! LWDS·MW2 I 0 i 07·DEC·94 i 8270 I 0.Q1 , U ! 0.01 , EB 
Chloroethyllether, bis(2·! SNL0094620 I LWDS MW·2 0 i 01-MAR-95 8270 0.Q1 U I 0.01 I EB 
Chloroethyl)ether, bis(2; SNL0094749 , LWDS-MW2 I 0 I 12-JUN-95· I 8270 I 0.01 ! U 0.01 i EB 
Chloroethyl)ether, bis(2-1 SNL0099100 LWDS-MW2 I 0 I 24-JUN-93 1 8270 I 0.01 ! U I 0.01 , EB 

Chloroform SNL0090027 I LWDS-04-BHOI i 0 '08-AUG-92' 8240 ' 5 lui 5 EB 
Chloroform ; SNL0090029 I LWDS-04-BH01! 0 '08-AUG-92 i 8240 ' 5 I U , 5 i TB 
Chloroform j SNL0090030 I LWDS-04-BH01: 0 : 09-AUG-92 i 8240 I 5 i U : 5 I EB 
Chloroform I SNL0090032.1 LWDS-04-BHOI 0' 09-AUG-92 8240 5! U 5 i TB 
Chloroform I SNLOO90053 1 LWDS-04-BH02! 0 10-AUG-92 8240 5! U 5 i EB 
Chloroform I SNLOO90055 ,LWDS-04-BH02 0 10-AUG-92 8240 I 5 I U 1 5 i TB 
Chloroform SNL0090162 I LWDS-SS 0 16-JUL-92 8240 I 5 i U 5 I TB 

Chloroform SNL0090416 I LWDS-SS I 0 16-JUL-92 i 8240 I 5 U 5 I TB 
Chloroform SNL0090163 i LWDS-SS 0 16-JUL-92 8240 5 I U 5 I TB e 

~-"'C~h~lo~ro7ro~rm~-~~S~N~L'-'00~9c::0~59~5'--'-+-I~LW~D~S~-0~4-::-B~H~0~2-+!-0:;-----+~I~I----:A~U~G~-9~2:----,--'8~2~4cc-0-~I-~5'--'--~--cU:-----+-~5--+-~E~B'--'--1 
Chloroform SNL0090597 I LWDS-04-BH02 0 ll-AUG-92 i 8240 5 U 5 TB 
Chlorororm SNL0090622! LWDS-04-BH03 0 12-AUG-92 I 8240 5 U I 5 EB 
Chloroform SNL0090624 I LWDS-04-BH03 0 12-AUG-92 I 8240 5 U i 5 TB 
Chloroform SNL0090737! LWDS-SS 0 17-JUL-92 I 8240 ~ U i 5 II TB 
Chloroform 1 SNL0090934 I LWDS-SS I 0 17-JUL-92 I 8240 5 ,·----;CU-+, ---'5:c---t-----c;T"'Bc----1 
Chloroform ! SNL0091118 I LWDS-SS I 0 i 20-JUL-92 i 8240 5 i U 5 TB 
Chloroform 1 SNL0091157 I LWDS-04-BH03 i 0 ! 13-AUG-92 1 8240 I 5 i U 5 i EB 
Chloroform : SNLOO91171 I LWDS-04-BH04 I 0 I 18-AUG-92 1 8240 5 I U ' 5 I EB 
Chloroform I SNL0091174 i LWDS-04-BH04 I 0 I 18-AUG-92! 8240 I 5 , U I 5 TB 
Chloroform i SNL0091191 I LWDS-04-BH04 I 0 I 19-AUG-92 i 8240 I 5 lUi 5 EB 

__ Chloroform I SNL0091193 II LWDS-04-BH04 0 I 19-AUG-92! 8240 5 i U 5 TB 

----{~:~;~:~: '~~~gg~~;:~ ~~~~:g::~~g~ i g I ;~:~~~:~; I ~;:g ~ i ~ t- ~ ! ~~ 
Chloroform ; SNL0091257 I LWDS-04-BH05 -il 0 I 20-AUG-92, 8240 -,..,j--':::.-:-..-_"'55o------t--: --cU;-----t-, ----':C5--+i ---:To;B;-~1 
Chloroform 'SNL0091272 LWDS-MWI 0 23-AUG;::-::-9:o;2_+, _-;:8o:24-;:0=-_~_If-' ----':C----;-'--UC;------c'-----c5o------I~---':CE"'B--1 
Chloroform i SNL0091274 I LWDS-MWI I 0 : 22-AUG-92 i 8240 f-' __ 5:;____-+, _ __:U'O------+li-~5:_______j!-~E='B--1 
Chloroform ! SNL0091276 LWDS-MW1, 0 I 22-AUG-92: 8240 i 5 I U 5 TB 
Chloroform SNL0091291 I LWDS-MWI ' 0 I 24-AUG-92 8240 i 5 I U. I 5 ' EB 
Chloroform SNL0091293 LWDS-MW1' 0 24-AUG-92 8240 I 5 i U 5 TB 
Chloroform ,SNL0091298 LWDS-MW1' 0 25-AUG-92 8240 i 5 I U 5 EB 
Chloroform SNL0091300 LWDS-MW1' 0 25-AUG-92 8240 I 5 i U 5 TB 
Chloroform I SNLOO91933 LWDS-52-BH06 0 05-SEP-92 -----:;:82~4~0'--------'----'5:c---+-i --;'U'-----'-,----c:5'------:--~EB::;----1 
Chloroform SNLOO91935 LWDS-52-BH06 0' 05-SEP-92 8240 5 U 5 TB 
Chloroform SNL0091944: LWDS-52-BH08, 0 ! 05-SEP-92 i 8240 5 U 5 EB 
Chloroform SNL0092723 I L WDS-MW2 , 0 ! 18-SEP-92 i 8240 5 U 5, TB 
Chloroform 'SNL0092746 LWDS-MW2 0 21-SEP-92 82"'4c::0 __ '_-----'5:----_-,-----:-Uc----'-_~5------:-'--T=:B:;____~1 
Chloroform SNL0092791' LWDS-MW2 0' 23-SEP-92 8240 5 U 5 EB 

Chloroform SNL0092801 LWDS-MW2 0:_-:-'-'2'C3-"'Sc::E"'P-':-9--::2---':8--::22'40:----~----':C5-----'-____:cU----___:5'__'_-.-___c:To:B'-----_I 
Chloroform SNL0092835 L WDS-MW2 0 24-S~E:::cP~-~92;;---~----:;:82~4~0'------'----5:c-----'-____cU'------,_-.;5'_____ ___ To;:B::;___--
Chloroform SNL0092847 L WDS-MW2 0 01-0CT-92 8240 5 U, 5 TB 
Chloroform SNL0092859 LWDS-MW2 0 02-0C·=T-':-9--::2---'~---':8·=24=:'0:-----+----':C5-------:cU-----:5'--'--~---c:TO:B-- 1 

Chloroform SNL0092871 LWDS-MW2 O· 08-0CT-92 8240 5 U 5 i EB a 
Chloroform SNL0092881 LWDS-MW2 0 08-0CT-92 8240 5' U 5 I TB .. 
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Table A-13. Trip blank and equipment blank results for ER Sites 4. 5. and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth Sample Date 
Method 

Detected Qualifier Detection 
Type 

(Ft) (mgIL) Limit 

Chloromethane SNL0090032 LWDS-04-BH01 0 . 09-AUG-92 8240 10 U 10 TB 
_ Chlorome~ane SNL0090053 LWDS-04-BH02 ---- 0 10-AUG-92 8240 10 U 10 EB 

Chloromethane SNL0090055 LWDS-04-BH02 0 10-AUG-92 8240 10 U 10 TB 
Chloromethane SNL0090162 LWDS-SS 0 16-JUL-92 8240 10 U 10 TB 

__ Qbl~romethane SNL0090163 LWDS-SS 0 16-JUL-92 8240 10 U 10 TB 
Chloromethane SNL0090416 LWDS-SS 0 16-JUL-92 8240 10 U 10 TB 

r-_c:hloromethane - SNL0090595 __ ._ .. LWDS-04-BH02 0 11-AUG-92 . 8240 10 U 10 EB 
r-.. Chloromethane SNL0090597 - LWDS-04-BH02 : 0 11-AUG-92 8240 10 U 10 TB 
!-__ Chloromethane SNL0090622 LWDS-04-BH03 0 12-AUG-92 , 8240 10 U 10 EB 

SNLOO90624 , . U 10 
_ .. _---

_Chloromethane i LWDS-04-BH03 0 12-AUG-92 8240 10 TB 
__ Chloromethane SNLOO90737 - LWDS-SS 0 17-JUL-92 8240 10 U . _. __ .10...._. _T..B __ .. _ -----_.9h1oromethane . SNL0090934 U 10 LWDS-SS 0 17-JUL-92 8240 10 , TB .. -
- .. Chloromethane . SNL0091118 LWDS-SS 0 20-JUL-92 8240 10 U 10 _ ! __ ._!..B __ 

Chloromethane SNL0091157 LWDS-04-BH03 i 0 13-AUG-92 8240 10 U 10 EB 
~hloromethane SNL0091171 -- LWDS-04-BH04 0 18-AUG-92 , 8240 10 U 10 ----,--ES--

Chloromethane SNL0091174 i LWDS-04-BH04 0 18-AUG-92 8240 10 U 10 TB 
Chloromethane SNL0091191 1 LWDS-04-BH04 0 19-AUG-92 ! 8240 10 U 10 EB I I 

~hloromethane I SNL0091193 I LWDS-04-BH04 0 I 19-AUG-92 i 8240 10 U 10 TB 
~hiOrometi18rlef SNL0091242 L WDS-04-BH05 0 I 20-AUG-92 , 8240 

, 
10 U ! 10 TB 

i 
i 

Chloromethane SNL0091256 LWDS-04-BH05 , 0 20-AUG-92 
, 

8240 I 10 U ; 10 I EB 
Chloromethane SNL0091257 LWDS-04-BH05 I 0 

, 
20-AUG-92 , 8240 

, 
10 U 10 TB , , 

Chloromethane SNL0091272 LWDS-MW1 0 23-AUG-92 I 8240 10 I U ! 10 EB 
~oromethane I SNL0091274 LWDS-MW1 , 0 

, 
22-AUG-92 8240 , 10 ! U 10 i EB I 

Chloromethane ! SNL0091276 LWDS-MW1 0 I 22-AUG-92 \ 8240 10 I U 10 II TB 
Ch loromethane i SNL0091291 LWDS-MW1 , 0 i 24-AUG-92 i 8240 I 10 i U ! 10 I EB 
Chloromethane 

, 
SNL0091293 LWDS-MW1 

, 
0 i 24-AUG-92 I 8240 i 10 

, 
U 10 I TB ; 

Chloromethane I SNL0091298 LWDS-MW1 i 0 I 25-AUG-92 I 8240 I 10 I U i 10 i ES 
~romethane i SNL0091300 i LWDS-MW1 I 0 I 25-AUG-92 I 8240 i 10 , U I 10 I TB 

Chloromethane SNL0091933 LWDS-52-SH06 i 0 I 05-SEP-92 i 8240 I 10 I U I 10 I ES 
Chloromethane SNL0091935 I LWDS-52-BH06 I 0 I 05-SEP-92 ! 8240 ! 10 U I 10 I TB I 

Chloromethane i SNL0091944 PWDS-52-BH08 0 05-SEP-92 I 8240 I 10 U I 10 I EB 
Chloromethane SNL0092723 LWDS-MW2 i 0 i 18-SEP-92 I 8240 ! '10 U I 10 i TB 
Chloromethane SNL0092746 I LWDS-MW2 i 0 I 21-SEP-92 ! 8240 ! 10 U I 10 

, 
TB , 

Chloromethane SNL0092791 LWDS-MW2 I 0 23-SEP-92 I 8240 I 10 i U ! 10 I EB 
Chloromethane SNL0092801 LWDS-MW2 0 23-SEP-92 I 8240 i 10 I U I 10 I TB 
Chloromethane SNL0092835 LWDS-MW2 0 24-SEP-92 I 8240 I 10 I U i 10 I TB 
Chloromethane SNL0092847 LWDS-MW2 0 01-0CT-92 I 8240 I 10 I U i 10 I TB 
Chloromethane I SNL0092859 LWDS-MW2 0 02-0CT-92 I 8240 I 10 ! U I 10 I TS 
Chloromethane I SNL0092871 , LWDS-MW2 ! 0 I 08-0CT-92 I 8240 I 10 I U i 10 EB 
Chloromethane I SNL0092881 I LWDS-MW2 ! 0 I 08-0CT-92 ! 8240 i 10 I U , 10 I TB I 

Chloromethane i SNL0092948 I LWDS-MW2 i 0 I 17-0CT-92 i 8240 I 10 i U I 10 I TS , 
Chloromethane ! SNLOO92970 I LWD8-MW2 I 0 , 21-0CT-92 i 8240 I 10 i U 10 ! TB 
Chloromethane ! SNL0092989 I LWDS-MW1 I 0 ! 06-APR-93 8240 I 10 , U 10 i TB 

I , 
I 

, Chloromethane SNL0093002 

I 

LWDS-MW1 I 0 i 08-APR-93 8240 I 10 U 10 ! TB , 
I 

I ! i I Chloromethane SNL0093003 LWDS-MW1 0 ; 13-APR-93 , 8240 10 U 10 ! TB 
Chloromethane SNL0093013 LWDS-MW1 ! 0 I 14-APR-93 , 8240 10 , U 10 TB -
Chloromethane SNL0093035 , , 15-APR-93 I 8240 ! U 10 TS 

i 

LWDS-MW1 0 , 10 , 
Chloromethane I SNL0093045 LWDS-MW1 0 I 17-APR-93 I 8240 i 10 U 10 i TB 
Chloromethane I SNL0093082 

, 
LWDS-MW1 i 0 I 21-APR-93 

, 
8240 10 i U i 10 TB I i 

I 

Chloromethane I SNL0093092 LWDS-MW1 0 27-APR-93 i 8240 i 10 U I 10 TB I I 

Chloromethane ! SNL0093105 i LWDS-MW1 I 0 I 28·APR·93 
, 

8240 , 10 I U 10 
, 

EB , , 
Chloromethane ! SNL0093114 , LWDS-MW1 L 0 

i 
28-APR-93 : 8240 ! 10 ! u 10 I TB 

Chloromethane SNL0093124 LWDS-MW1 i 0 , 30-APR-93 I 8240' i 10 , U 10 TS 
Chloromethane SNL0093135 LWDS-MW1 0 03-MAY-93 , 8240 10 , U 10 TB 
Chloromethane SNL0093236 LWDS-04-BH09 0 18-MAR-94 , 8240 , 

10 U 10 EB 
Chloromethane SNL0093244 

, 
LWDS-04-BH09 0 i 18-MAR-94 8240 10 

, 
U 10 TS 

Chloromethane 
• 

SNL0093245 , LWDS-04-BH09 0 18-MAR-94 8240 10 U 10 TS 
Chloromethane SNL0093274 i LWDS-04-BH10 0 19-MAR·94 8240 10 U , 10 ES 
Chloromethane SNL0093285 I LWDS-04-BH10 0 i 19-MAR-94 8240 10 , U , 10 TS , 
Chloromethane . SNL0093286 LWDS-04-BH10 , 0 

, 19-MAR-94 8240 10 U 10 TB 
~hloromethane SNLOO93367 LWDS-OS-BH13 i 0 22-MAR-94 8240 10 U 10 EB 

Chloromethane SNL0093375 LWDS-05-BH13 0 22-MAR-94 8240 10 . U 10 T~_ 
Chloromethane SNL0093376 LWDS-05-BH13 0 22-MAR-94 8240 10 U . 10 TB 
Chloromethane SNL0093457 LWDS-05-BH12 0 21-MAR-94 8240 10 U 10 EB ------
Chloromethane SNL0093465 LWDS-05-SH12 0 21-MAR-94 8240 10 U 10 TB ----_._-
Chloromethane SNL0093466 LWDS-05-BH12 i 0 21-MAR-94 8240 10 U 10 TB 
Chloromethane SNL0093572 LWDS-05-BH11 0 20-MAR-94 8240 10 U 10 TB 
Chloromethane SNL0093573 LWDS-05-SH11 0 20-MAR-94 8240 10 U 10 TB 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample Amount Method 
Analyle Sample Number Sample Location 'Depth Sample Date Detected Qualifier 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample Amount Method 
Analyte Sample Number Sample Location 'Depth Sample Date Detected Qualifier 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number Sample Location 
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:--

Analyte 

Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Sample Number Sample Location Depth Sample Date 

(Ft) 

Analytical 
Method 

Amount 
Detected . Qualifier 

(mgIL) 

Method Sample 
Detection 

Limit Type 

Cobalt SNL0091684 LWDS·04-BH03 0 12-AUG-92 6010 0.01 U 0.01 EB 
Cobalt SNLOO91735 LWDS·04-BH03 0 -·---'1;';3C'-A?;U7.G~C-"'92~--O:6'O;o1C::0-----'·:-0"'.~01-·--;";U-------co;c.0::o1;----~-EB-- -

"'c-:::--=-~-':'~--~:-;-----cc_---~;__--c-~:;o_-
Cobalt SNLOO91791 LWDS·04-BH04 0 18-AUG-92 6010 0.Q1 U -'-_--':0,,,.0,~1 __ __'_____=EB,,--
Cobalt SNL0091927 LWDS·04-BH04 0 19-AUG-92 -,--'6:'C0'-'1'C-0 ____ cO".0,,1c.-~ _ _':U.----'?0-~0_:_1---~Ec;;B 

___ C_o_balt. ____ S_N_LO_0_92178 LWDS·04·BH05 0 20·AUG-92 __ ...Jl0~Q ____ 0;c'0::01;-__ --;U,:-__ --;O;c·0",1-.----;::EB 
Cobalt SNLOO92210 LWDS·MW1 . __ 0 ___ 24·AUG.,:92 6010 0.01 U _'?0-"'0_:_1--'-----.;E:;Bc.--
Cobalt SNL0092218 LWDS·MW1 0 22.A:,:U",G::_.",9,,2,..,..--::60~1c;:0,----_-=0.-::0:;1-__ , _--cUc:--_~_cOo"·=01;-- __ --=EBC--_I 
Cobalt SNLOO92325 LWDS·MW1: 0 . 23·AUG-92 , 6010 0.01 ___ ' ___ --'U"--_---'0"'.0,,1'-----------;-~ 

i-_--'::C""obalt SNLOO92351 LWDS-MW1 0 25.AUG.92_-'---:6:::0-:-:10'.'-_--:0c.~01 U 0.01' EB 
Cobalt SNLOO92374 LWDS:§g:BHO.§...~_~O~' Jl5-=o:S:~E""P::o.9'::2-~--~60;o1"'0----,·--~0:s.0Ci_1-..;--;U7_--_;::0';.0:;_1-_;__ EB 
Cobalt SNLOO92418 LWDS-52-BH08 0 05-SEp·92 _--'6:'C0:-:-1'?0--,--__:0".0,,1c.----T----cU'7--------;0~.0"'1--t_-__:EB 
Cobalt SNLOO92507 LWDS-52-BH07 0 07-SEp·92 6010 0.01' U 0.01 EB 
Cobalt SNLOO92532 LWDS-MWi---o--'- 07-SEp-92 6010 0.01 U 0.01: EB 

i-----':C"'o"'balt SNLOO9_26B5_"'; LWDS.§g.BHOL-~=-O-=-.::2..Q6-SEP"'-_::9::;-2_,_-_::60=1;_;0:--------"'0"'.0'-'1_-i-_"U _____ ';-0.";0-'-1 __ -i-----':E~B:--
Cobalt SNLOO92795 LWDS·MW2. 0 i 23-SEP.9",2'-,_...;6,-::010 0.024 _---;:0:-;.0'"1-__ :---~EB;;----
Cobalt SNLOO92875 ! LWDS·MW2 ---0-T-OS:OCT~92 1 6010 --'-.......,0"'.0;01:-_+, -c'U;.--- ,_--'0:.".0:"1'---'--__ "'E=B--

f-_-,C"'0-Cb".a",lt __ -i' __ ",S",N",LOO=9",3",1 0",7,-,1 ~L~W~D",S.MW1 ! 0 28.AP"'R:---.9?3;-_--c6"'0"-1 ,:,-0 _--:----':0~.0,,1'-----' _ _"U;--- ,_--c0".0,,1c.-~._"'E=B--1 
1 __ -,c"'0'Cb",a;;.lt __ +' -,;S",N",L0093238 ' L WDS·04-BH09 ,I 0 --'---,1;:8C;.M,oA?;R"'."'947--c,-----;o:60;o1c::0'-_!f-----;;0"'.~01~ -;-_--'U-o-_-...;0"'.0~1f----~--;:cE;;B--1 
f-_-,C"'0-Cb".a",lt __ -;--' _--:S"-N",L",OO'C'9,,,3"='c276 I LWDS·04-BH10 0 --=1'?9."M,"'A"'R:----9C'4;----c6'-::0"-10:---+;---'0'-:.0c:0:c6"'9-1i--.~_"J:__+_-."'0-,::.0,,-1_.-.-_:E;:c.Bo,-_ 

Cobalt ! SNLOO93369 ! LWDS·05-BH13 I 0 '22.MA",R;:.9~4;-_...;6",0::-10::--+_...;0".;OS1 __ ' _c'U;--l.-' __ _;::0-S.0::-1-,-~E~Bc;---
1---,C"'0-Cb".a",lt--+i ---,:S"-N",L",00'C'9",3,,,4"059:----f1 LWDS·05-BH12 i 0 ,21,-,.M'72A",R.-;:9-:c4 __ ",6,?01,-:0c.--,--' _-::0~.0-:-1--.J-'--U~-1--0"",?01;----+-' --::Ec;:Bc---i 

Cobalt ,SNLOO93576 I LWDS·05-BH11 I 0-.J....;2;';0::;.M7A?;Rc"·~94:o--_--'6:20S1"'0 __ ;·_---:0"'.0"'1;-.....!..i _--;U-;----+i_-;0c:-:.OS1_+_;oE~B-'--j 
Cobalt 'SNLOO93616' LWDS·52-BH16 O! 24--MAR-94 6010 0.01 U' 0.01 EB 
Cobalt ; SNL009364B I LWDS·05-BH14 i 0 ! 23-MAR-94 6010 ' 0.Q1 ' U I 0.01 I -=:E",B_--1 
Coball i SNLOO93707 i LWDS·52·BH15, 0 i 23-MAR-94 i 6010 I 0.0076 I J i 0.01 , EB 
Coball i SNLOO94026 I LWDS·MW2 ' 0 I 09-MAR-94 I 6010 0.02 i U 0.02!_~ 
Cobalt ! SNLOO94283 ! LWDS·MW1 i 0 I 06.JUN.9?4'-+i_--'6,-':0'_'1'?0---f!---c0"'.0"'2c.-------"U'-----'--"'0~.0:::2-_+,_-cE;o:B:--_1 
Coball ,I SNLOO94304 ! LWDS·MW1 i 0 I 31-AUG-94 6010 ! 0:-;.0~5,------+'_-cUc;---.-_~0-S.0~5-t! _-;E~B:_-I 

____ -...;C2o.~ba~lt~-.---+-...;S~N"'L~OO:29~M~125:_t'~L~W~DSS~.M7.W~2 __ Ti____:0~--1'-~07~.~D7EC~.~94~1---c6S0Ci_10~-"I'----'0"'.0"'5'---~!--_u~~--...;0~.0:::5-'+---::E~Bc---1 
Cobalt I SNLOO94621 LWDS MW·2 i 0 I 01-MAR·95! 6010 0.05' U ! 0.05 I ~~ 

1---c=o"'b""a'C-lt---+! ---':SO;N:;L7.00947, .. 5~:0;-+ 1_~LW~D;;S-'i.M'iiW~2~+' ~O~+i ---;1;';2"'.J"'U"'N;:;.9S5;--r1_---:6S0Ci_1~0---t'------:0:".0'C'5c--t---'U"----+,---':0"'.0"'5'-_, ~~ 
Cobalt I SNLOO99067 I LWDS·MW2 , 0 I 24·JUN-93 I 6010 I 0.02 U i 0.02 IEB 

Cobalt-56 i SNLOO94220 iLWDS-04-BH09·EBi 0 ! 18·MAR·94 i GAMMA ! 0.0219 U! 0.0219 I EB 
Cobalt·56 i SNLOO94223 ILWDS-04-BH10-EBI 0 19·MAR·94 i GAMMA I 0.02466 1 U i 0.02466 EB 
Cobalt-56 I SNLOO94226 iLWDS·05-BH11-EBi 0 I 20'M'c;Ac;R,,;,:.9-:;-4+! _G"""AM~M~A--+'-...;0"'.OS2-;;53~+-'____:U7_-+'-...;0:s.022c;;:53~,' _-;::E:-,:;B __ 1 Cobalt-56 I SNL0094227 I LWDS·MW1 ! 0 I 06·JUN·94 i GAMMA I 0.0186 i U 0.0186 EB 

Cobalt-56 I' SNLOO94243 I LWDS·MW2 I 0 I 07-.::::D~EC~.~9:;-4--'I:_G;:,A'?'M;;:Mc;A~+I-...;0:s.0s:2SC37;;--+I_"'U7_-+' ~0:s.0s:2;S37;-7--' __ -;::E",B __ I 
Cobalt-56 . SNL0094247 LWDS·MW1 I 0 i 08--DEC-94 I GAMMA ! 0.0229 lui 0.0229, FB 
Cobalt·57 SNLOO91301 i LWDS·04-BH01 ,--;:0'----+-,O"'9:'--"CAU~G':"::.9::02-+-1. -C:G"'A"'M"'M""AC---T, ---'''':1~6.co7---+-'-'''<----' --"-"'16:?7" .... -+i --;E"'B;---i 

Cobalt·57 'SNL0091518 I LWDS·04-BH01 i 0 I 08-AUG·92 I GAMMA I 8.54 I < i 8.54 1 EB 
Cobalt·57 I SNLOO91526 I LWDS·04-BH02 I 0 i 10·AUG·92 I GAMMA 15.3 < I 15.3 I EB 
Cobalt·57 I SNLOO91574 LWDS·04-BH02 I 0 I 11·AUG·92 I GAMMA [ 8.66 I < i 8.66 I EB 
Cobalt-57 i SNL0091682 : LWDS·04-BH03! 0 '12·AUG·92! GAMMA! 18.8 I < j_---'1,,8~.8'----I!__c:E=B-___j 
Cobalt·57 I SNL0091733 ! LWDS·04-BH03 I 0 I 13·AUG-92 i GAMMA I 9.68 < i 9.68 I EB 
Cobalt-57 SNLOO91789' LWDS·04-BH04 i 0 ! 18·AUG-92 I GAMMA I 19.2 i < ;----c1~9c:.2c.--li--=EcoB--l 
Cobalt·57 SNLOO91925! LWDS·04-BH04, 0 i 19·AUG-92! GAMMA I 9.86 : < 9.86! EB 

EB 
EB 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number Sample Location 
Sample 
Depth Sample Date 
(Ft) 

Analytical 
Method 

Amount Method Sample 
Detected Qualifier Detection· 
(mgIL) Limit Type 

__ ~~ __ ~C~O~ba~It~-5~8~----~SN~L~0~0~9~16~8~2--~L~W~D=;S~-704~-~B~H~03~--~0~--~12~-7AU~G~-9~2~~G~A~M~M~A~~~172,7=------<~ ____ ~1~2~,7~ ____ ~EB~--1 
___ ~_~---,C:"o",ba ... l"t-5:"B,----____ ~ SNL0091733 LWDS-04-BH03 0 13-AUG-92 GAMMA 18,7 < 18.7 EB 

____ ~C~O~ba~lt~-5~B~--~~SN~L~0~0~9~17~8~9--~LW~D~S~-0~4~-B~H~0~4----0~--~1~8-~A~U~G~-9~2~~G~A~M~M~A7---~9~,2~8~----~<~-"-,~9",2~8~----~E~B---1 
Cobalt-58 SNLOO91925 LWDS·04-BH04 0 19-AUG-92 GAMMA 19,3 < 19,3 EB 

CObalt-5c:B _____ ,--cS"'N~L~OO~92o:1"'776 _______ L'"'W~DccS:'c-00,-4cc-B"'H'f:0"'5'-----_"0~-'-'2"'0C'-A:.::U__:_G:c-_"9cc2--___ccG"'A"Mc_M"'A'--__ -'1~lc':",5'--------'<------~11::_,5~----_;E"'B~-1 
1-----'C~o~b~a~lt-~5B~----~S~N~L~00"'9~2=20~8----~L~W~D2S~-~M~W~1---c_~0~~2~4~-A~U~G~-~9~2~~G~A~M~M~A,-~~18~,7~----~<'--_,--~1~8~,7~----~EB~-\ 
1----_;C~O~ba~It,~-5~8~-----S~N~L~OO~92?2~16'----~LW~D~S~-M~W~1 ____ -'0~~-;2cc2-~A~U~G~-9~2~~G~A~M~M~A __ cl~4?,6~---,--<'--~--~1~4,~6----~E?B=--

Cobalt-58 SNL0092323 LWDS-MWl 0 23-AUG-92 GAMMA _~_~ __ 7,9.'l~ ______ <,__ ____ -,7c",9~4'--____ ccE:cB~_ 
Cobalt-58 SNL009234",9~--~L",W~D,-,S:'c-Me=,W'c'1~ __ -,0'__-'--725:o--",A~U",G~-9C'2~~G",A~M"",M",A~- 4,28 < 4,28 EB 

1-__ -;C~o';'b~a;clt-'.058~----,--___oS;o;NL0092373 LWDS-52~-B",H-~0",5~--'.00-----c0~5Cc-S:o;E?P'C-;:::92:;----G"A~,Mc;::M:,:,A~= __ -_-~,~=== ____ <. _____ --",9,~58~--,-__ ~~E=B,--
Cobalt-58 SNL0092417 LWDS-52:--=BH,-,0~8o_----,0~~~05-~SE~P~--;9cc2---'.G~",A,"",MM~---_~_±05} ____ ---,< ______ 4;O',=53~--,----;E",B~--
Cobalt-58 SNL0092~5.0~6~-,-"-LW~D;;::Sc:;-5",2-:;-B7.H:c0"-7-~--0~~~0",7_;-S,,,E,,,P;C-9;c;2~~G;;oA:,:M,::M~A-----;9::;,9,-,:8c-------,<,--~---,9""9,,,8~----=EB=---I 

_____ =C":ob"'"aC'lt--;578------,c:S~N7CL700~9~2::5c:3.8~-'-~LW=D"'S'_=-M"'W,-,-,o2c=-__ --"-0 __ "-, -'0~7-'-S=E~P~-9~2:-----'G=AC-'M-'CM~A-~, ____ 1O"<!.. _______ < ______ 1"'0-:c.4:----'--__ _;E"'B'---1 
__ . __ -o,C"'O"'ba"'ltc--5"'8~-------o;S~N;o;L0092684 LWDS-52-BH07 0 i 06-SEP-92 GAMMA 9.15 < 9,15 EB 
__ ~ __ ~C~O~b~al~t-~58~-------o;S~N~LO~0~9~2~79~3~~~LW~Dc:;S"'-M7.W~2"--~-0:---ri -;2~3-;-S~E"'p;C-9;c;2~,~G;;oA:':M'::M~A7.-,_-L'-~~-~7~.9~5,---'-----'<'--~--~7~,9~5--~i--~E~B~_-

Cobalt-58 • SNL0092873 LWDS-MW2 i 0 ! 08-0CT-92 GAMMA'__" __ oC8""0'f;1~-L' --~-i'<;----+' --;:'08;0,0",,1 ;;-~' __ --;EC"B;-._ 
f--___ C"'oe;b"'a_::_lt--::5::-8------_;S"'N~L~0~09o_4:_::220 'LWDS-04-BH09-EB 0 ! 18-MAR-94 GAMMA I 0,0102 U' 0.0102 EB 

Cobalt-58 ,SNLOO94223 'LWDS-04-BH10-EB: 0 19-MAR-94 GAMMA 0,01263; U '0,01253 EB 
f--__ -'C"'Oe;b"'a_::_lt--;5::8-----+--i ~S"'N~L~OO~9:'c4~2::-26~,,!-WDS-05-BH11-EBI 0 20-MAR-94 i GAMMA 0,0115 I U I 0,0115 i EB 
f--__ --;C"'o"'b"'a"'lt-"'5;:-8 ____ i---;S"'N;;-L"'0;;;09S4227 LWDS-MWl i 0 06-JUN-94 I GAMMA 0,00738 U 0,00738' EB 

Cobalt-58 'SNL0094243! LWDS-MW2 0 i 07-DEC-94 I GAMMA '0,00926 U 0,00926'--j-' __ ~Ec;:B~-f 
Cobalt-58 SNL0094247! LWDS-MWl I 0 08-DEC-94 I GAMMA _ L 0,0115 I U 0.0115 I FB 
Cobalt-60 I SNL0091301 i LWDS-04-BH01! 0 i 09-AUG-92 I GAMMA i 20 : < 20 i EB 
Cobalt-60 I SNLOO91518 I LWDS-04-BH01' 0 i 08-AUG-92 I GAMMA I 22,5 ! < 22,5 EB 
Cobalt-60 I SNL0091526 : LWDS-04-BH02 0 I 10-AUG-92 GAMMA! 9,33 i < : 9.33 i EB 

Cobalt-60 SNL0091574: LWDS""-~04:;--.;:;Bc;H"'02:;--,__+-;0;__--tI--+l~1-'i:A;cUc:::G'-;-9o;:2__+! -oGc;Ac;'M,;,;M",A2--.L' __ --'1'f;9,'f-7 __ -'---__ "-< __ ~I__+-1:.;9";C,7---i__+-;:E:;:;B---l 
Cobalt-60. i SNL0091682 i LWDS-04-BH03 I 0 : 12-AUG-92 i GAMMA 16 < I 16 i EB 

1----cC::co-CbO"a~lt-~60~---T-1 ~S"'N7CL-::00:;'9"'1-::7;:::33~~!-c'L;WDS-04-BH03! 0 i 13-AUG-92 I GAMMA I 12,6 I < i 12,6 I EB 
Cobalt-60 ! SNL0091789 LWDS-04-BH04 I 0 '18-AUG-92 I GAMMA i 16,7 I < I 16.7 I EB 
Cobalt-60 I SNL0091925 I LWDS-04-BH04 I 0 19-AUG-92 I GAMMA i 26.5 _I. < ! 26.5 I EB 
Cobalt-50 I SNL0092176 I LWDS-04-BH05 I 0 20-AUG-92! GAMMA i 28,6 ! < 28.6! EB 

f--__ -;C20~b~a~lt-~50~---'---oS~N;;"L;:-00~9o;:2~20~8;__+__7L~W~D~S~-~M~W~1__+--;i--_;0'--+_2~4~-A~U~G~-9~2_T_-;:G~A7M~M~A~~I--~21~,~8--+::---<~~I __ -;2~1~,8~~i __ ~E~ __ 
Cobalt-60 'SNLOO92215 ' LWDS-MWl I 0 22-AUG-92: GAMMA I 27.1 : < 27,1, EB 
Cobalt-60 L SNL0092323 LWDS-MWl i 0 I 23-AUG-92 GAMMA I 11 < 11 I EB 
Cobalt-50 I SNL0092349 LWDS-MWl I 0 25-AUG-92 GAMMA I 12.4 < 1204' EB 
Cobalt-50 .I SNL0092373 I LWDS-52-BH06 0' 05-SEP-92 GAMMA: 4.53 < 4.53 I EB 

f-----C;;:O"'b"'a'::-lt-~6~0----~i --;S"N;;"LS;0;c09S2;';4'C'17:;--i-7'Lc;W;;:D"'SC::-5S2;::;-B:O;H-;;0"'8C-+--~0--+-0~5<':-S"'E=;P~-"'92~--+G~A~M';CM~A'-I--+--'1:,';00':.3:O---+--~<'---+--~1~0,-;;3--+,----;E=;B:O--\ 
Cobalt-60 I SNL0092506 ! LWDS-52-BH07 0 07-SEP-92 GAMMA 3,95 < 3,95 I EB 
Cobalt-60 I SNL0092538 I LWDS-MW2 0 07-SEP-92 GAMMA, 11.7 <' I 11,7 I EB 
Cobalt-60 'SNL0092684 I LWDS-52-BH07! 0 06-SEP-92 I GAMMA i 4,97 < i 4,97 ! EB 
Cobalt-60 ,SNL0092793! LWDS-MW2 I ° 23-SEP-92 I GAMMA I lOA < I lOA I EB 
Cobalt-60 i SNLOO92873 i LWDS-MW2 I 0 I 08-0CT-92! GAMMA I 9,83 <' 9,83 i EB 
Cobalt-60 'SNLOO93766: LWDS-MWl 0 i 27-APR-93 i GAMMA I 28 U i 28 ! EB 

1-----C"'oe;bO"a-::-lt--;6-::0----+----;S"'N:cL~0::-09;c;3;:;77=9~-i!--c"'L""W';';:D"'SO-C-M~W~2---c,-'--::0-1 24-JUN-93 GAMMA! 24 U' 24 EB 

Cobalt-60 ! SNL0093788 I LWDS-MWl I 0 I 03-NOV-93, GAMMA! 23 U i 23 ! EB 
1----~Co~bO"a-::-I~-::670----+--I--;S"'N:cL-::0;:::09~3;:;8~41:---ii~LW~D"'S~-04~-B~H~1~0-+1--70--TI~19-MAR-94 !__'G~A~M~M~A~~!---=2~1---'---~U~--+I~--_;2~1~-+I--_;E=B~-1 

Cobalt-60 I SNL0093865 ' LWDS-04-BH09 I 0 18-MAR-94! GAMMA' 25 U I 25 I EB 
Cobalt-60 I SNL0093879 I LWDS-52-BH16 I 0 II' 24-MAR-94 I~G;;oA:':M'::M~A7--'---'022:----c---CU~-'-! ---;2~2~-~t-,~~~~E"'B;~~_1 

1-__ -:C;;oo7ba"'lt.-~6~0----+i ---cS:;.;N~L,00c:c09:;'3?9~00:1__iI-cL7.W';';:D'''S;_-0~5o_c-B:=:H::-l:-'3;_:!--_::0--+, -c2;c;2o_c-M~A~R-_;9C04_T_---o;GC;A~M:"M~A --+' __ -'2~;3;__--II---7.U--__;''--;;2''"3--+~c;:E.;:;B---1 
1------'C"'0'Cb"'ac--lt--,,50:------'-, --,SNL0093939 ' LWDS-05-BH14 I 0 i 23-MAR-94 i GAMMA _~~: __ ~ __ , ___ U_~5:----"---~~EB=_--1 
1-----cC"'O':'b~a~lt-_::60::__--_T_-;:;.;SNL0093941 ! LWDS-52-BH15 I 0 ,I 23-MAR-94' GAMMA 27, U ! __ -=27c---; __ ~EB=_--1 
, ___ --'C"'o'Cb"'a~lt-"'60~------c:S:.;-N7CL.?009"_3~9-=43~-iI_c'LcoW~DC'c':S,,-0=5'C-B?H-,-1,_=1c--'-:--",0--+--:2",0:..:-M",A:.::R=--",9.!.4-,--G~AM~M",A'--j'-,-~24~ ---f-I ---cUc---r-' __ ~2c,:4--~' __ _;E",B~-I 
,- Cobalt-60 SNL009397,",B:--+:-cL;;:W~D",S-,;"0,,,5-:c,B'OcH:fl';o2~! --,O;;--+--;2.;;1-",M~A",R;.:.-9;;:4:----;G",A",M~M",A,;,_-,-~~25"=--i!~___;CUc---,-! -;;:~2~5;o;---; __ -;E",B:----1 
f--__ -'CO'o'Cb"'a~lt-"'50~--__,__-~S"'N""L700~9;c4-?220--'c"'LcoW';';:DC'c':So_c-0o_4;c-B?H.!.0:'09:..:-E",B~; __ -;0~-,----1~8,--M~A=R-,:-9cc4.-,--___ccG",A",M",M",A:--+--C'0~'0"12,,,7~+' ---cU--:----c' '--;;0~,0",1~2",,7;-T __ ~EB~--1 

Cobalt-50 SNL0094223 L WDS-04-BH 1 O-EB; 0 19-MAR-:;:9::;4--,-~G~A';CM~M;,;A,----,-O"",;;01",5;c9'f3--+---iU~-+---,;02:'0:i;1 ~5923,--"! __ ~EB~---1 
1----cC~o';ob~a;Clt-'.060::----~---OS~N~L0094225 LWDS-05-BH11-EB! 0 20-MAR-94 GAMMA 0,0127 U' 0.0127 EB 

Cobalt-60 : SNLO?,:0",94~;2:;c2:;;7 __ ,---;L""W",D",S;o-~M;cW",1;---" __ -c0:----"-;o06~-",JU",N"'--;9::;4---'----;G;<;A""M"'M';'A~i..._;0~,0C!1~13:o_-'-: __ uc;---, __ 0;;-.~01;-;1S;3--, __ -',OE",B __ --1 
Cobalt-50 SNL00942c;43:--+-~L~W'CD~So_-M~W'C:2~~-"0---:--0",7,",-D,,,E~-C::---;9.!.4-+-1 ___ccG",A"Mc_M",A,--,---",O-,:,O-,-l 0~8:--~~U--:----c~00':'0o-:lcoO=8--,---E:o:B:;---1 

1-__ -cC;;oo';ob~a;cIt-'.050::__---'--___oS~N;;';L0094247 LWDS-MWl 0 08-DECc::-9,.::4:----;G"'A"'M~M"'A';'_-:---'0"',0~1'f'2,,8'--"--___;CU~--' -"0,,,-,0;'i12,,,8c-L.-'.oFo',:;B:----1 
f--__ -'C~o'Cb~a~lt-~60~--~~S~N~L00942~49~~~L~W'CD~So_-M~W'C:2~~·-"0 __ --'0:;'7;C-D"'E"'C::--~9.!.4-+-___ccG"'A~M"'M"'A'----~2~4,--~---U~'---~_,o24~_,--_,oE::-B __ ~ 
1-__ -cC~,o-Cb~a~lt-_::60~------;S~NL0094261 ,LWDS-MW1 ° 08-DEC-94 GAMMA 26 U 26 FB 
f--__ -cC"obalt-60 SN.C'L,~OO~9o_4,_=4788~--,-~L~W",Dc::S,-,-M~W~2-------,,0-----,l;.:2,-:-J,,:U~N=--,:,95:;-__ ~9":0~1,,, lco-____ l'-'2"',9'----'-__ -;c-____ --'lo::2,'"9 __ ~~E?B~_1 

Cobalt-60 SNL0094502 LWDS MW-l 0 02-MAR-95 GAMMA 23 U 23 FB 

Cobalt-60 SN?'LO:-:0c:9-c45~0~5~c-c-cL~W;o,D"'S-=-'M-=W'--2'=-~--,---'0'-----'--_::0=_1-~M=;.,A:::R:..:-9~5~--'G""A'CMC'M"'A-'--------c2"'1'=_-.-~--0:U------::'2:::1o--'----.:cE:;:;B'----1 
CopP."_r _____ So;.N;cL;,,00;c;9,",1~3:;c02:;-",~LW~D:;:;S-::;-04~-B~H:,;O::;1-c-' __ ::-0 __ --;0;;:9-"-A;'-;'U~G~-"'92:;------'6;c;0'"'1~0--~.---'0"',0;;;2;-- U 0,02 EB 

1---~C=-'oPQer _~ SNLO()B1519 LWDS-04-BH01' 0 08-AUG-92 6010 0,02 ~~===.~c:U~--=-__ ~-~_~~_0::c,0~2:--_T_--_;E",B'----I 
CopJ>.e_r ___ c... SNL0091528 LWDS-04-BH02' 0 10-AUG-92 6010 0,02 "U __ -,-_-'0"c,0"'2'---'--__ -;E~B~-I 

-Copper SNL0091576 LWDS-04-BH02 0' ll-AUG-92 6010 0,02' U 0,02' EB 
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Table A-I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Amount Method 
Analyle Sample Number Sample Location Qualifier 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number Sample Location 
Sample 
Deplh Sample Dale 

(FI) 

Analytical 
Melhod 

Amount 
Detecled 
(mglL) 

Melhod 
Qualifier Detection 

Limit 

Sample 
Type 

Di-n-butyl phthalate SNL0093706 LWDS-S2-B7;H",1-"S __ ccO---,:2C:'3-o-M",A;,;R~-cc94~---,8;c;2c:7ccO--:-o"lo::0;-__ -;Uc--___ -;;l':;0e;-___ E;o:B:::--_1 
_pi-n-butyl phthalate SNL0094017 L WDS-"-M"'W",2=--__ 0"__'_-'1,,1--"M:"A~R'c-9":4'----'8 __ 2"'70"----'0"" O:"l'--__ -'U'--____ 0.D1 EB 

Di-n-butyl phthalate SNL0094282 LWDS-MWl a 06-JUN-94 8270 0.D1 U 0,01 EB 
Di-n-butYI phthalate SNL0094303 __ ~ LWDS-MWl 0 31-AUG-94 8270 0,01 U O.Oi----E-B--

~,"butyl phthalate SNL0094414 LWDS-MW2 0 07-DEC-94 8270 0_001 BJ 0.D1 EB 
Di-n-butyl phthalate SNL0094620.. LWDS MW-2 0 01-MAR-95· 8270 0.01 U 0.D1 E~ 

Di-n-butvl phthalate SNL0094749 LWDS-MW2 0 12-JUN-9S: 8270 0.D1 U 0,01 EB 

r-§i:~-butyl phthalate -'- SNL00991",0;0~_c-;ciLCiW~D",S';O-C-'M,;;W~2~~_---;0;_--,---;;2-;;-4-::;J",U:;;N,-,:-9""3'--_ _';8:;;2:;:70;_---"0';C,0"'1--'---'U"--'--'0"'.0c>1--,--.-EB 
~.:9s:.!Y!l>hthalate SNL0090028 LWDS-04-BHOl __ -0::---,--,0~8C'-A:cU:c-G-=-:-92, 8270 10 U 10 EB 

~:oc!l!i phthalate -'-- SNL0090031 LWDS-04-BHOl 0_--'0;;9:"-A"'U"'G"'-"'92"""~--8;;;2=7;;;0-----::1-:;0----_;U"....--__::cl O;_---~EB,,--
Di-n-octyl phthalate' SNL0090054 LWDS-04-BH02 0 10-AUG-92 8270 10 U 10: EB 
Di-n-oetyl phthalate SNL0090596. LWDS-04-BH02:-~--::0'--7-c:cllC'-A:cU:c-G::--""9-=2--""82=7~0'--'----1":0'---'---,U:c-:----;l O;O---;--=EcOB--

Di-n-oetyl phthalate SNL0090623 LWDS-04-BH03 _-:0'--~:---:'12:--7A"'UG~-,9~2~---':'8:::2:7P-----:-l::-0-_'--7U'_-+-__,l,,0+_-i---_;E;c;B~-
Di-n-oetyl phthalate SN L0091158 , L WDS-04-BH,,,Oo:3:-, _ _;0;_-,--:1_;;3_":-A"'U~G"'-"'9~2-'_-""8:;;2:;:70::__-i-__::l-;;O'---,_--;'CU,- -+1 ---::c1 0:c-_,_--;EB 
Di-n-oetyl phthalate SNLOO91172 i LWDS-04-BH04' 0 18-AUG-92 8270 10 'U' 10 . __ Ell __ _ 
Di-n-oetyl phthalate SNLOO91173, LWDS-04-BH04 0 I 18-AUGC'-9:::2:--,'--;8~2:::7ccO-+---ol:;-1--T-7U:-------,l:-':1'-- EB 
Di-n-oetyl phthalate SN LOO9 119"2-+-, -;LCiW~Di::S-';-0"'4-;-B"'H~04~-i!--;0;--+--:1-;;9-":-A"'U~G"'-"'92;;-,---'.'8:;;2:;:70::---i---::l"'O:---:----;'CU'--~ .-ic1 O;--I:---;E:~B:--
Di-n-oetyl phthalate SNL009125S _.I,--'L'"W"D~S~_-~0"4-'cB"cH"'O:-'5_+'--'0'---+i-"2"O-'CA"U,,G .. -9'"2'_i_-"82,,,7,,0,---+, _-'l"O_-'-__ U"-___ l":O'---,-----=EB;o--1 
Di-n-oetyl phthalate SNL0091273 I LWDS-MW1 i 0 i 23-AUG-92, 8270 I 10 U 10; EB 
Di-n-oetYI phthalate, SNL0091275 ! LWDS:-:-Mc;W~l--ti -""0-+' -'2;c;2C'-A~U~G:::--""92::-1+--=82=7~0--I+--:l"0----:-' --;U~----71 P"--:j--;::E-=B--1 

Di-n-oetvl phthalate j SNL0091292 I LWDS-MWl I 0 I 24-AUG-92 I 8270 I 10 U l_:-lc:;0:--,-' _",E~B_-i 
Di-n-oetyl phthalate' SNL0091299 LWDS-MWl i 0 i 2S-AUG-92 I 8270 I 10 , U .! 10 , EB 
Di-n-oetvl phthalate 1 SNL0091934 j LWDS-S2-BH06 I 0 I 05-SEP-92 ,I 8270 10 j U I 10 ! EB 
Di-n-oetYI phthalate' SNL0091945~DS-S2-BH08 I 0 05-SEP-92 8270 i 10 I U 1_-:.-1 O,---+ __ E~B;o---i 
Di-n-octvl Pb!.halate I SNL0092792 i LW~D-=S"'-M-':W"='2"--+I-"0-;...:2"'3"-S~E~P~-9~2c-;--'8~2~7"0--+---'1"0--+1 --'u'---r 10 EB 

Di-n-oetyl phthalate' SNL0092872 I LWDS-MW2 i 0 08-0CT-92 i 8270 1 10 I U ! 10 EB 
Di-n-oetvl phthalate SNL0093106 LWDS-MW1, 0 I 28-APR-93 i 8270 ' 10 I U I 10 EB 
Di-n-oetyl phthalate! SNL0093237 1 LWDS-04-BH09 0' 18-MAR-94 I 8270 ! 10 i U ' 10 1 EB 
Di-n-octvi phthalate, SNL009327S LWDS-04-BH10: a 19-MAR-94 1 8270 '10 U I 10 I EB 

Di-n-octyl phthalate I SNL0093368 J_",L",W",D"S"-0",S",-B",H-:-l,,,3,-}! _"0-+-,2o':2c'-M,,A,,"R~-,,9,,4-,i:--=82~7c':0'---t-I' _-,l"O,---+_-,U,,--; ___ l~:O,--_+I-_;E~B'---l 
Di-n-oetvl phthalate I SNL0093458 LWDS-OS-BH12 I 0 21-MAR-94 j 8270 , 10 i U I 10 1 EB 
Di-n-octYI phthalate I SNL0093575 LWDS-OS-BH11 1 0 20-MAR-94 I 8270 I 10 I U 10! EB 
Di-n-octvl phthalate i SNL0093615 LWDS-52-BH16 I a 24-MAR-94 8270 10 i U 10 EB 

~D='i-~n-'-0~e~tty~IIP~fh~th~a~la~te'--1I--~S~N~LO~0"'9,,36~4~7 __ +-:L~W~D~S::--,,0::-S-~B~H-:-14~t__1-'0:'--+-~2,,3-~M~A~R~-9~4'_+---'8,,2~70"--+ __ ---'-10"-~'--~U'---+ __ -'1,,0,--_!II ___ E~B;_ __ 1 
Di-n-oetvl Phthalate! SNL0093706 LWDS-52-BH15 i 0 23-MAR-94 8270 10 U 10 EB 
Di-n-oetYI phthalate SNL0094017 I LWDS-MW2 I 0 l1-MAR-94 8270 0,01 U I -'0"',0"'1'--_I!:----:::E=-B __ 1 

~D~i~-n~-0~e~ttv71~plh~t~ha~la~te~~i --;S~N~L~00~9~4~282~_+I--~LW~D~S~-M7.W~1--~'--0::__~~0~6~-J~U~N~-9~4~---'8~2~7~0--4---'0~,0~1'-~--~U~-+I--~~0~.071--~~ 
Di-n-oetyl phthalate; SNL0094303 i LWDS-MWl I 0 I 31-AUG-94, 8270 ,O.Q1 U; ___ O:",,,O'-l-+i----=EB;O----1 
Di-n-oetyl phthalate i SNLOO94414 I LWDS-MW2 1 0 i 07-DEC-94 i 8270 ; 0.Q1 lUi 0,01 i EB 
Di-n-oetyl phthalate I SNLOO94620 i LWDS MW-2 1_""00'---fli-"071-~M"A""R'c-,,95;-i--=82'cc7"'0'---+i _-,O~,O::-l'--_+ti __ u",-__ "l. --O:;c,ccOl:C---t-I-~EB;O----1 
Di-n-oetvi phthalate I SNLOO94749 i LWDS-MW2; 12-JUN-9S ~~r;-_co82;c7:;0~_+--;;0"",0,cl-_+_-Uc;---f,-_;0oc,0:c:l_+--1i_+-;::E_=B--1 
Di-n-oetYI phthalate! SNLOO99100 I LWDS-MW2 i 0 '24-JUN-93 i 82=7",0_-iI,:--,0,",,,,01'--_I'_~U'---+t-_,,:0,,,,01'--_tll --:EE~BB'---l 

~D~i~be~n~z~[a~,h~ja~n~th~ffi~e~e~ne~!'-""S~N~L~00~9~0~02~8~+-I~LW~D~S-~0~4-~B~H~0~1-~i'--0::__~_';0~8_":-A~U~G~-9~2~1--~8~2~7~0 ___ 'I: __ .--:l~0 __ ~,--~U~-+,--__,l~0'-_+'--~~ __ 1 
Dibenz[a,hjanthraeene; SNL0090031 I LWDS-04-BH01: 0 09-AUG-92 8270 10! U I 10 ; EB 
Dibenz[a,hjanthraeene, SNL0090054 i LWDS-04-BH02! 0 10-AUG-92 8270 I 10 I U 10 EB 
Dibenz[a,hjanthraeenei SNL0090596 i LWDS-04-BH02 I 0 i l1-AUG-92 8270 10! U 10' EB 
Dibenz[a,hjanthraeene i SNL0090623 ! LWDS-04-BH03 I 0 12-AUG-92 1 8270 lOU 10 i EB 
Dibenz[a,hjanthraeene i SNL0091158 ] LWDS-04-BH03 I 0 I 13-AUG-92 i 8270 10: U I 10 I EB 

l&=c;oiO'be'"n-"Z~[aO'.,h":jC-Oa":nt"'h'"ra--e'"'en"'e'lI+--oSooN~L""Occ09:O:1C::lco7cc2-'-:L"W~D"S_-oO"4-o-BooH';':0:C4;--ri--:0'--1'-:1""8-':_AccUC:G=-_""92::-t-! -""8'=2=70::-+---'1""0'--; U I 10 I EB 

~zJ~,I1Janthraeenel SNL0091173 LWDS-04-BH04 , 0 I 18-AUG-92 I 8270 11 1_--c:U:--,-! __ l::cl,_-,'--~ 
~la,hjanthraeene_, SNL0091192 ! LWDS-04-BH04! 0 19-AUG-92 I 8270 10 I U 10 EB 
~[",hjanthraeene, SNL0091255 I LWDS-04-BH05 i 0 i 20-AUG-92' 8270 10 I U ,10 EB 
~la,hjanthraeene~_SNL009127'.3__ LWDS-MWl I a : 23-AUG-92 8270 10 U 10 EB 
Dibenz[a,hjanthraeene: SNL0091275 LWDS-MWl a I 22-AUG-92; 8270 lOU, 10 EB 

-~~-~~~-~~~~~~~-~-,-~~-,~~---
Dibenz[a,hjanthraeene i SNL0091292_~_--=LW---=D,~S:-,-Mo:;W",,1_--,----,0:,_--;--,2c::4,-,-A,"U""G::--_,9,,2--,-_ _'8,,2"'7,,0----1":0'-----i'----"U'--~;----'-10::---i--~--
Dibenz[a,hjanthraeene SNL0091299 LWDS-MWl 0' 25-AUG-92: 8270 10 U 10 . ___ E_B __ . 
Dibenz[a,hjanthraeen~1P.9B",1"9,,,34,,--.-~1 _,L,"W",D=:S::--""5"2--,:B"H,,O,,6,---,0,---+--,0~5-,-S~E~P~-,"92~i,----,,8,,27=0:'_ __ -'1'J0_~,--"U---'-' __ 1,,0:,__,_~ __ . 
Dibenz[a,hjanthrae,,-o,e_ SNLOO~194§_. LWDS-52-BH08 0 05-SEP-92 8270 i 10 U 10 ____ !'I?_ 
~~a,hlanthra~~~L02B279~2-~--=LW.~D"S:-,-Mo:;W---=2,--+---,0:,--+-: -,2~3:-,-S~E~P~-'J9~2--,-,_-,8~2",70"-~:---,1~0'-----i'----,,U,-------,-10::--.:-_-:E=B~ __ 
DibenzLa,hLanthrae-,,-,,-e; SNL0092872 LWDS-MW2 ' 0 08-0CT-92 8270 i 10 U 10 EB 
.gibenz[~hlant~aeene. __ 9NL2.093106c:::-_-e '_cc"L~W"D"S:--,.,M~W"l~-+-i _0,,_~-,2",8 __ -A':"cPR~--,9~3--,' _-,8:,,2~7'J0_--, __ 1,,0:'__---i-,U:,_ __ -,1,,0 __ ~ __ -,E=B::-_ 
Dibenz[a,hjanthracene SNL0093237 LWDS-04-BH09 I 0 18-MAR-94 8270 10 U' 10 EB 

DitJenz[ili"J!'."';;hraCenerSNLo093-=27='5:---,---cL'C;Wc;D~S::--cc04c---=B~HC;Cl 0::-+---=0--'-C:C19:--~M"'A"-'RC'-9:-4'---8=2=7~0C.-,c-, --:-lO::--'---:U~~~-:l"O---c----=EB;O----1 
pibe.!lEa2.hJanthraeene_'.. SNLOO93368 LWDS-05-BH13 0 22-MAR-94 8270 10 U 10 EB 

p.!~_,,!,zla.hjanthraeene~bQO.9c;3~45:;;8'-_-cLi;W"iD2S:--~05"-i::B;-:H~12:c---oc0--,--,2;;;1:;--'C-.M",A",oR;c-9:;=4~--8;;;2=7;c:0,---'-,;-10::__-,-;, _ _;U,o----c-__::l,o:O----;--~EB;:---1 
2!!cenZ[a,hj~nthr§C-"ne~LOO9~3~577S: __ ---;L~W~D;oS~-co0cc5-coB~H~1~1~--""0--~_=20~-~M~A~R~-~94+-----=82~7~0'_----__;1_=0--~,---U~--~~l~O~-.--~E_=B---1 
DibenzLa,lCJanth!.~e_~r-I'=.OQ.~§.lS LWDS-S2-BH16 0; 24-MAR-94 8270 10 U 10 EB A 
Dibenzla,hlanthraeene' SNL0093647 LWDS-05-BH14 0 23-MAR-94 8270 10 U' 10 ! EB . ., 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle Sample Number Sample Location: Sample Date 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth Sample Date' 
Method 

Detected Qualifier Detection 
Type 

(Ft) , (mgIL) limit 

Dibromochloromelhane SNL0091291 LWDS-MW1 0 24-AUG-92 8240 5 U 5 EB -, 
Dibromochloromethane SNL0091293 LWDS-MW1 0 24-AUG-92 8240 5 U 5 TB 

,~---

Dibromochloromethane SNLOO91298 LWDS-MW1 0 25-AUG-92 8240 5 U 5 EB 
--,~--

Dibromochloromelhane SNLOO91300 LWDS-MW1 0 25-AUG-92 8240 5" U 5 TB 
Dlbromochloromethane SNL0091933 LWDS-52-BH06 0 05-SEP-92 8240 5 U 5 EB 
Dibromochloromethane SNL0091935 LWDS-52-BH06 0 , 05-SEP-92 8240 5 U 5 TB 
Dibromochloromethane SNL0091944 LWDS-52-BH08 0 05-SEP-92 8240 , 5 U 5 EB 
Dibromochloromethane SNL0092723 LWDS-MW2 0 18-SEP-92 8240 5 U 5 TB _._-_.-
Dibromochloromethane SNL0092746 , LWDS-MW2 0 21-SEP-92 8240 5 U 5 • 

TB 
Dibromochloromethane SNL0092791 LWDS-MW2 0 23-SEP-92 8240 5 U 5 EB ----
Dibromochloromethane SNL0092801 LWDS-MW2 0 23-SEP-92 8240 5 U 5 TB 
----~-- --
Dibromochloromethane: SNL0092835 LWDS-MW2 0 I 24-SEP-92 : 8240 5 U 5 TB 
Dibromochloromethane SNL0092847 LWDS-MW2 I 0 i 01-0CT-92 8240 5 U 5 TB 
Dibromoc!1loromethane i SNL0092859 i LWDS-MW2 0 02-0CT-92 8240 5 U 5 TB I 
~f!lochloromethane! SNL0092871 I LWDS-MW2 0 08-0CT-92 8240 5 U 5 EB 
Dibromochloromethane I SNL0092881 I LWDS-MW2 , 0 i 08-0CT-92 8240 5 U 5 TB 

~chloromethanel SNL0092948 ; LWDS-MW2 0 17-0CT-92 8240 5 U 5 TB 

i i 
.. 

, TB Dibromochloromethane' SNL0092970 , LWDS-MW2 0 21-0CT-92 8240 5 I U 5 
Dibromochloromethane' i ! 

--
Tc~ SNL0092989 LWDS-MW1 0 i 06-APR-93 8240 5 

i 
U 5 

Dibromochloromethane: SNLOO93002 : LWDS-MW1 0 i 08-APR-93 i 8240 i 5 U 5 i TB 
Dibromochloromethane i SNLOO93003 LWDS-MW1 : 0 i 13-APR-93 i 8240 I 5 U i 5 i TB 
Dibromochloromethane! SNLOO93013 i LWDS-MW1 I 0 i 14-APR-93 8240 ! 5 , U i 5 I TB 

I ! 
, 

TB Dibromochloromethane I SNLOO93035 : LWDS-MW1 0 15-APR-93 i 8240 I 5 U ! 5 
Dibromochloromethanej, SNLOO93045 I LWDS-MW1 I 0 17-APR-93 , 8240 , 5 i U , 5 ! TB I , 
Oibromochloromethane! SNLOO93082 I LWDS-MW1 i 0 ! 21-APR-93 I 8240 i 5 U i 5 i TB 
Dibromochloromethanel SNLOO93092 LWDS-MW1 

, 
0 I 27-APR-93 ! 8240 i 5 U i 5 

, 
T~_ I ; 

Dibromochloromethane! SNL0093105 i LWDS-MW1 I 0 I 28-APR-93 
, 

8240 i 5 i U 5 i EB I 

Dibromochloromethane i SNL0093114 LWDS-MW1 I 0 i 28-APR-93 8240 i 5 I U i 5 I TB i i Dibromochloromethanei SNL0093124 I LWDS-MW1 I 0 30-APR-93 i 8240 : 5 i U : 5 , TB 
Dibromochloromethanei, SNL0093135 I LWDS-MW1 I 0 I 03-MAY-93 8240 I 5 I U i 5 ! TB 
Dibromochloromethane! SNL0093236 L WDS-04-BH09 i 0 18-MAR-94 i 82401 5 I U I 5 I EB 
Dibromochloromethanel SNL0093244 LWDS-04-BH09 I 0 18-MAR-94 I 8240 I 5 

I 
U I 5 I I~ Dibromochloromethane! SNL0093245 L WDS-04-BH09 I 0 18-MAR-94 I 8240 5 U 

I 
5 I TB 

Dibromochloromethanel SNL0093274 LWDS-04-BH10 I 0 19-MAR-94 8240 ~. 5 ! U 5 ! EB __ 

Dibromochloromethanel SNL0093285 LWDS-04-BH10 i 0 19-MAR-94 8240 5 U I 5 i TB 
Dibromochloromethanei SNL0093286 LWDS-04-BH10 I 0 19-MAR-94 8240 I 5 I U' I 5 I TB 
Dibromochloromethanel SNL0093367 LWDS-05-BH13 I 0 22-MAR-94 8240 ; 5 

I 
U 

I 
5 

, 
EB ; 

Dibromochloromethanel SNL0093375 LWDS-05-BH13 I 0 22-MAR-94 8240 ; 5 I U 5 I TB 
Dibromochloromethanel SNL0093376 LWDS-05-BH13 I 0 22-MAR,94 8240 ; 5 , U 

, 
5 I TB 

Dibromochloromethanel SNL0093457 L WDS-05-BH 12 i 0 21-MAR-94 I 8240 i 5 I U 5 i EB , 

Dibromochloromethanel SNL0093465 L WDS-05-BH 12 i 0 21-MAR-94 ! 8240 I 5 , u i 5 TB 
Dibromochloromethane: SNL0093466 LWDS-05-BH12 I 0 21-MAR-94 8240 

, 
5 U I 5 I TB 

Dibromochloromethanel SNL0093572 I LWDS-05-BH11 I 0 20-MAR-94 I 8240 i 5 U 5 I TB 
Dibromochloromethanei SNL0093573 ! LWDS-05-BH11 I 0 20-MAR-94 8240 I 5 U i - 5 

! 
TB i 

Dibromochloromethanel SNL0093574 i LWDS-05-BH11 0 20-MAR-94 : 8240 i 5 i U 5 I EB 
Dibromochloromethanel SNL0093614 , LWDS-52-BH16 I 0 24-MAR-94 8240 5 i U 5 i EB 
Dibromochloromethane i SNL0093622 LWDS-52-BH16 i 0 24-MAR-94 8240 ! 5 , U 5 i TB 
Dibromochloromethane: SNL0093646 LWDS-05-BH14 1 0 23-MAR-94 8240 I 5 

I 
U 5 ; EB I 

Dibromochloromethanei SNL0093654 LWDS-05-BH14 I 0 23-MAR-94 8240 ! 5 I U 5 i I~ --, 
i i i , 

Dibromochloromethanei SNL0093655 i LWDS-05-BH14 0 23-MAR-94 8240 5 U 5 TB 
Dibromochloromethane SNL0093705 I LWDS-52-BH15 : 0 23-MAR-94 8240 ; 5 

, 
U 5 

, 
EB , 

Dibromochloromethane! SNL0094080 I LWDS-MW1 i 0 , 10-MAR-94 8240 I 0,005 I U I 0.005 TB ,---
Dibromochlorometha~! __ §.NL0094280 LWDS-MW1 0 31-MAY-94 8260 ; 0,001 I U , 0.001 i TB 
Dibromochloromethane! SNL0094281 LWDS-MW1 0 , 06-JUN-94 8260 I 0.001 I U 

, 0,001 EB 
Dibromochloromethane' SNL0094298 LWDS-MW1 I 0 ! 31-MAY-94 8260 ! 0,001 U 0,001 TB 
Dibromochloromethane SNL0094302 i LWDS-MW1 0 31-AUG-94 I 8260 0.001 ; U 0,001 EB 
Dibromochloromethanej SNL0094317 , LWDS-MW1 ; 0 24-AUG-94 8260 0,001 i U 0,001 ! TB 
Dibromochloromethane: SNL0094348 LWDS-MW1 0 24-AUG-94 8260 0,005 U 0,005 TB 
Dibromochloromethane[ SNL0094376 LWDS-MW1 0 07-0CT-94 , 8010 0,001 U 0.001 EB 
Dibromochlpromethane, SNL0094377 , LWDS-MW1 0 I 07-0CT-94 8010 0,001 U 0.001 EB 
Dibromochloromethanej--S,N,L0094378 i LWDS-MW1 0 ! 07-0CT-94 8010 0,001 U 0.001 EB 
Dibromochloromethane] SNL0094379 ; LWDS-MW1 0 07-0CT-94 8010 0.001 U 0.001 TB 
Dibromochloromethane; SNLOO94386 , LWDS-MW1 0 30-NOV-94 i 8010 0.001 U 0.001 TB 
Dibromochloromethane' SNL0094411 , LWDS-MW2 0 06-JUN-94 8260 0.001 U 0.001 , TB 
Dibromochloromethane: SNLOO94412 LWDS-MW2 0 30-NOV-94 8010 0.001 : U 0.001 TB 
Dibromochloromethane i SNLOO94413 LWDS-MW2 0 07-DEC-94 8010 0.001 U 0.001 EB 
Dib romochloromethane! SNLOO94465 LWDS-MW1 : 0 18-MAR-96 8010 1 U 1 I TB 
Dibromochloromethane: SNL0094521 LWDS-MW2 0 21-SEP-95 , 8260 1 U 1 TB 
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Analyte 

Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Sample Number Sample Location Depth Sample Date 

(Ft) 

Analytical 
Method 

Amount Method 
Detected . Qualifier Detection 

(mg/L) Limit 

Sample 
Type 

Dibromochloromethane SNL0094530 LWDS·MWl 0' 25-SEp-95 8260 ----:1c-____ ----cU, _____ --:;-1 _______ ~T~B---I 
Dibromochloromethane SNL0094531 LWDS·MWl ° 25·SEp-95 8260 1 U 1 FB 
O;bro;;;QChlo",;;;"ihane SNL0094543 LWDS·MW2 ° 14-DEC·95 - 8260 1 U 1 TB 
Dibromochloromethane SNL0094618 LWDS MW·2 0 27·FEB-95 __ 8~2?4c:0 ____ ~0""0",0,,-5--,----:'CU--------c0",.0,,,0,,-S-----=TB 
Dibromo~hloromethane SNLOO94619 LWDS MW-2 0 01.MAR.9S __ --:;'82

oc
4;::0'-__ ----:0:"o.005 U O.OOS EB 

Dibromochloromethane SNL0094667 LWDS MW-l 0 02.MAR.9S,--,-__ ",87=24",0,--_' __ 0.00?5'---'-___ Ucc-----"'0"".0"-0"S.---.~T"'B---
Dibromochloromethane SNL009470S LWDS-MW2 0 12-JUN·95 8010· 0.001 U 0,001 TB 
Dibromochloromethane SNL0094748 LWDS·MW2 0 l,,,2,~.J,,U,;N.,-.9=S'-__ c'8=0,-,1~0 _____ ~0,,,,0,,,0 .. 1 __ -,-, __ ~U,--___ '~O""O~O~l ____ ~EB 
.Dl~romochlQromelhaDe SNL0094760 LWDS·MWl 0; _14.JUN.9!>::---'---:o:80ocl;-:0 __ -'-__ -:0:'C.O:c:0",1 __ .,--'---;U7_-,-_:;,0',,-00:c1o--c--.JB __ _ 
Dibromochloromelhane' SNL0099096 LWDS·MW2 0 24·J",U",N,-,·~9c3"--___ ---,;82",4~0 O.OOS U, O,OOS EB 
Dibromochloromelhane, SNL0099097 LWDS·MW2 0' 24-JUN.93:--+' __ c'82 __ ~4.0,,--~~--,---,,-0~.0,,-D=-S ---;'---;cUc-+' ---:O"'.O:c:0"-S __ i----.;T"'B:--i 
Dibromochloromethane SNL0099118 LWDS·MW1·DRUMi 0 27·DEC-93 624 0.005' U 0.005 TB 
Dibromochloromethanel 031518·001 LWDS·MW1-TB 12·MAR·96 ,OA-SW84:7-6 ... 8,,0·i-' __ .0"-."'o:7 ___ -+I __ -Cu7-____ -'0"::.0?7 ______ "'T:::~---
...g~9moethane, 1,2· SNL0094465, LWDS·MWl , 0 I 18·MAR·96 8010=2--_,;-'2';;;-__ '-~U;-+--~2,.---__ !B---

Dibromoethane, 1,2· , 031518-001 I LWDS·MW1·TB 12·MAR-96 PA-SW846-80~ 0.48 i U 0.48 TB 
DichiOrObeiiZe--;;e:1;2-TSNi:0090028-~DS·04.BH01, 0 I 08·AUG·92 I 82:-:;7000 __ -+--__ ~1""0--+; __ ",U~----,I ___ ,,1 O'-----'-__ --'C"EB=_-
Dichlorobenzene, 1,2· I SNL0090031 LWDS·04·BH01. 0 09·AUG-92 I 8270=_--'---__:_10;c.-----ce---;CUc---:-i __ --'lcc:0'--j-, __ ~E=:B;-_I 
~~obenzene, 1,2·' SNL0090054 , LWDS·04·BH02 I 0 ! 10·AUG·92 8270 I 10 ; U I 10 i EB 

Dichlorobenzene, 1,2· 1 SNL0090596 LWDS·04-BH02 i 0 11.AU,,:G=-.""92~i'--8:c2o:7:::0---''--_'1''-0--_+_I--~u7_--'--__:_l0=__', ___ "E",B __ 
Dichlorobenzene, 1,2· i SNL0090623 : LWDS·04·BH03 I 0 i 12·AUG·92! 8270 ; 10 ' U I 10 ; EB 
Dichlorobenzene, 1,2· I SNL0091158 LWDS·04·BH03 ° I 13·AUG·92 I 8270 i 10 I U I 10 EB 
Dichlorobenzene, 1,2· 1 SNL0091172 ! LWDS·04-BH04 O! 18·AUG-92! 8270 : 10 ! U ! 10 i EB 
Dichlorobenzene, 1,2.! SNL0091173 i LWDS·04·BH04 1 ° : 18·AUG·92 I 8270 i 11 I U ! 11 ! ~~ 
Dichlorobenzene, 1,2- i SNL0091192 ! LWDS.04-:.;B;;-H~0:;;4----il_ --~o __ -t-I --;1~9C'.A27U7.G~.~92~----'8;;:2~7"'0--__1i'--___:1-;;O--'·--11-__ ~U~-+I ___ l~O~--+I ___ E",B~_1 
Dichlorobenzene, 1,2· I SNL0091255 ! LWDS·04-BH05 i 0 I 20·AUG·92 I 8270 I 10 lUi 10 I EB 

~Jchlorobenzene,l,2' i SNL0091273 i LWDS·MWI I 0 1 23-AUG-92! 8270 ! 10 ! U i 10 I EB 
Dichlorobenzene, 1,2· i SNL0091275 I LWDS·MWl , 0 I 22·AUG-92 I 8270 i 10 lUi 10 I EB 
Dichlorobenzene, 1,2- I SNL0091292 LWDS·MWl I 0 I 24-AUG·92 8270 ! 10 I U I 10 EB 

~D~I~Ch~lo~ro~b~e~nz~e~ne~,~1~,2~'t-I~S~N~L~00~9~1~9~~~~L7.W~D2s~.5~2~.B~H~0~6_t-1_0~~~0~5.~S~E~P.~92=_I~~8~2~7~0 __ +I ___ 1~0~_+-I~U~_t-1~1_=0 __ ~EB ___ 
Dichlorobenzene, 1,2- : SNL0091945 ! LWDS-=52,;-.=B~"H~0,,8+1 __ 0=_+-0:~5:-c.S",E~Pc'.9~2,--+,----,8~2=7"-0---+I:---,1,,0---rl---,,U:---j-, ___ 1,,0,--_+1 __ c'E=Bo----i 

. Dichlorobenzene, 1,2- i SNL0092792 i LWDS·MW2 i 0 23-SEP-92! 8270 10 U I 10 I EB 
:-cD~ic~h7Io~ro~b~e~n~ze~n~e~,1~,2~.-+, __ ~S~N~Loo~9~2,,87~2~+-I~LW~D~S~·M~W~2=-_t-1-,,-0 __ ~0~8~·O~C~T~·~92,--+1 __ c'8~2=7,,-0 ___ i! __ ---'l~O __ +I __ ~U'---+I __ ._l~O'___.I~~E~B~~ 
Dichlorobenzene; 1,2,1 SNL0093106 I LWDS·MW1 I ° ! 28-APR-93 8270 I 10 I U 10 EB 

Dichlorobenzene, 1,2· i SNL0093275 LWDS·04-BH10 I 0 19·MAR'94 1 8270 I 10 1 U I lOEB 
Dichlorobenzene, 1,2- I SNL0093237 LWDS·04-BH09 i 0 18-MAR·94 I 8270 I 10 I U I 10 I EB 

Dichlorobenzene, 1,2- I SNL0093368 LWDS·05-BHI3: 0 22-MAR-94 I 8270 , 10 lui 10 ! EB 
Dichlorobenzene,l,2.! SNL0093458 LWDS·05·BH12 I 0 21-MAR·94 8270 I 10 I U , 10 : EB 
Dichlorobenzene, 1,2- SNL0093575 i LWDS·05·BH11 i 0 20·MAR-94 I 8270 I 10 lui 10 EB 
Dichlorobenzene, 1,2- I SNL0093615 i LWDS·52·BH16 I 0 i 24-MAR·94 8270 I 10 I U I 10 EB 
Dichlorobenzene, 1,2· : SNL0093647 I LWDS·05·BH14! 0 I 23·MAR-94 8270 I 10 lUI 10 EB 

~D~i~ch~lo~ro~b~e~nz~e~n~e,~1~,2~-+I_'S~N~L~00~9~3~70~6;-+i~L~W~D~S~.52~.B~H~1~5'-+1--=_0--~2~3.~M~A~R~.9~4_r--8:c2o:7~0 __ +-I~~10~_+-I---:U~-+-~1~0~_r1 __ ~E",B __ 1 
Dichlorobenzene, 1,2· i SNL0094017 1 LWDS·MW2 I 0 : 11·MAR·94! 8270 I 0.01 , U , 0.D1 r EB 
Dichlorobenzene, 1,2·1 SNL0094282 [ LWDS·MW1 I 0 I 06·JUN-94 i 8270 I 0.01 'u O.D1' EB 
Dichlorobenzene, 1,2- i SNL0094303 , LWDS·MWl ! 0 ---;3:c:l ... A"'U~G:-.=::-94':---f,---82~7:::0----1;'---00'.=-017--'--r, --~u7--+i ---C:O~.O:-'l---+;----=~~=--1 
Dichlorobenzene, 1,2· 1 SNL0094376 , LWDS·MWl 1 ~ 07·0CT·94 i 8010 I ]>.001 I U ! 0,001 I EB 
Dichlorobenzene, 1,2·: SNL0094377 i LWDS·MWl j ° \ 07·0CT·94 I 8010 0.001 I U r 0,001 I EB 
Dichlorobenzene, 1,2· i SNL0094378 i LWD8-MWl 1 0 [07-0O::"'C"'T.';9c;4-+' --~8~01~0~--:-' ~0~.;cOO:;';1;-+-1--~U---I~~o:-;,o~o"O-l--t-i --:';E"'B'--
Dichlorobenzene, 1,2- 1 SNL0094379 LWDS·MW1! 0 I 07·0CT·94 i 8010 0.001 U i O,00L+-~ 
Dichlorobenzene, 1,2·, SNL0094386 , LWDS·MWl i 0 f--;C30""~NO::O'C;V:';.9c;4-+! --~8~01~0;-~' --o",.;cOO:;';l~-+!---C;U---'~:';O:-;.O~O'l 1 TB __ 
Dichlorobenzene, 1,2·; SNL0094412 ! LWDS·MW2 I' ° r 3D-NOV-94 I 8010 ! 0.001 U' 0.001 I TB 

-Dichlorobenzene, 1,2.: SNL0094413 I LWDS·MW2 O! 07-DEC·94 I 8010 , 0.001 I U ! o:oo:JI--EC 
Dichlorobenzene, 1,2· i SNL0094414 1 LWDS·MW2 ' ° ; 07-DEC·94 , 8270 I 0.01 I U 0.01' EB 
Dichlorobenzene, 1,2· i SNL0094466 'LWDS·MWl 0 18·MAR·96 8020, 0.5 • U 0.5 TB 
Dichlorobenzene,1,2:' SNL0094521 ! LWDS·MW2 i 0 21-SEp·95 8260' 1 U 1! TB 

_Dichlorobenzene, 1,2· ; SNLOO94530 , LWDS·MWl i 0 25-SEp·95 I 8260 ; 1 U 1 TB 
Dichlorobenzene, 1,2- ; SNL0094531 I LWDS·MWl ° 25·SEp-95' 8260 '1 U 1 -E4--
Dichlorobenzene, 1,2· : SNL0094543 I LWDS·MW2 0 14·DEC·95 8260 1 U 1 TB 
Dichlorobenzene, 1,2-' SNL0094620 LWDS MW·2 ! 0 01·MAR-95, 8270 I 0,01 U 0.D1 EB 
Dichlorobenzene, 1,2' I SNL0094705' LWDS·MW2 0 12·JUN·95 80to 0,001 U 0.001 TB 
Dichlorobenzene, 1,2·; SNL0094748 LWDS·MW2 0, 12-JUN-95; 80to 0,001' U 0.001' EB 
Dichlorobenzene, 1,2· SNL0094749 LWDS·MW2 0 12.JUN-95 8270 0.D1 U 0,01 EB 
Dichlorobenzene, 1,2-' SNL0094760 ' LWDS·MWl _ 0 14·JUN-95 80to 0.001: U 0,001 TB 
Dichlorobenzene, 1,2-' SNL0099100 'LWDS·MW2 0 I, 24-JUN·93 8270 0.01 U 0,01 EB 
Dichlorobenzene, 1,2- '031518·001 LWDS·MW1-TB , 12·MAR-96 ?A·SW846·80: 0.098 'U 0,098 __ TB 
Dichlorobenzene, 1,3·; SNL0090028 LWDS·04-BHOl 0 08-AUG-92 8270 10 U 10 EB 

--f>ichlorobenzene, 1,3- SNL0090031 i LWDS·04-BHOl 0' 09-AUG-92 8270; 10 U 10 EB 
Dichlorobenzene. 1,3·' SNL0090054 LWDS-04-BH02 0 lD-AUG-92 8270' 10 U 10 EB 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Sample 
Analytical 

Amount Melhod 
Sample 

Analyte Sample Number Sample Location Depth Sample Dale Delected Qualifier Detection 
(Ft) 

Melhod 
(mglL) Limit 

Type 

Dichlorobenzene, 1,3- SNL0090596 LWDS-04-BH02 0 ll-AUG-92 8270 10 U 10 EB 
~robenzene, 1,3- SNL0090623 LWDS-04-BH03 0 12-AUG-92 8270 10 U 10 EB 
~orobenzene, 1,3- SNL0091158 LWDS-04-BH03 0 13-AUG-92 8270 10 U 10 EB 
Dichlorob~n~_ene, 1,3- SNL0091172 

• 
L WDS-04-BH04 0 18-AUG-92 8270 10 U 10 EB 

Dichlorp~i1_~ene, 1,3- SNL0091173 L WDS-04-BH04 0 18-AUG-92 8270 11 U 11 EB -------
~ichlorobenzene, 1 ,3- _._SNLOO9119~ L WDS-04-BH04 0 19-AUG-92 8270 10 U 10 EB 
Dichlorobenzene, 1,3- . SNLOO91255 LWDS-04-BH05 0 20-AUG-92 8270 10 U 10 EB 
Dichlorobenzene, 1,3- SNLOO91273 LWDS-MWI 0 23-AUG-92 8270 10 U 10 EB 
Dichlorobenzene, 1,3- SNL0091275 LWDS-MWI 0 22-AUG-92 8270 10 U 10 EB 
Dichlorobenzene, 1,3- SNLOO91292 LWDS-MWI 0 24-AUG-92 8270 . 10 U . 10 EB 
Dichlorobenzene, 1,3- SNLOO91299 , LWDS-MWI 0 25-AUG-92 8270 , 10 : U 10 EB 
Dichlorobenzene, 1,3- SNLOO91934 

I 
LWDS-52-BH06 • 0 05-SEP-92 8270 10 U 10 EB 

Dichlorobenzene, 1,3- SNLOO91945 , LWDS-52-BH08 0 05-SEP-92 8270 . 10 U 10 EB 
Dichlorobenzene, 1,3- SNL0092792 , LWDS-MW2 0 23-SEP-92 8270 10 U 10 EB 
Dichlorobenzene, 1,3- SNL0092672 LWDS-MW2 0 08-0CT-92 

, 8270 10 " U 10 EB 
• 

, 
~robenzene, 1,3- SNL0093108 i LWDS-MWI 0 28-APR-93 8270 i 10 , U 10 EB -

Dichlorobenzene, 1,3- SNL0093237 i LWDS-04-BH09 0 16-MAR-94 8270 10 U : 10 EB 
Dichlorobenzene, 1,3- SNL0093275 i LWDS-04-BH10 0 19-MAR-94 

, 
8270 10 U ! 10 ! EB 

Dichlorobenzene, 1,3- SNL0093368 I LWDS-05-BHI3 0 I 22-MAR-94 8270 ! 10 U 10 
, 

EB - I 
Dichlorobe.nzene, 1,3- SNL0093458 I LWDS-05-BHI2 0 I 21-MAR-94 8270 ! 10 U , 10 EB 
Dichlorobenzene, 1,3- SNL0093575 I LWDS-05-BH11 0 ! 20-MAR-94 i 8270 I 10 U I 10 ! EB 
Dichlorobenzene, 1,3- SNL0093615 I LWDS-52-BHI6 0 I 24-MAR-94 8270 i 10 U 10 : EB I 
Dichlorobenzene, 1,3- SNL0093647 I LWDS-05-BHI4 I 0 ! 23-MAR-94 8270 i 10 U 10 i EB 
Dichlorobenzene, 1,3- SNL0093706 

, 
LWDS-52-BHI5 0 ! 23-MAR-94 8270 i 10 U 10 , EB , 

Dichlorobenzene, 1,3- SNL0094017 I LWDS-MW2 0 I ll-MAR-94 8270 : 0.01 U 0.01 I EB I 

Dichlorobenzene, 1,3- SNL0094262 I LWDS-MWI 0 : 06-JUN-94 8270 I 0,01 U 0.01 : EB 
Dichlorobenzene, 1,3- SNL0094303 LWDS-MWI ! 0 I 31-AUG-94 8270 I 0.01 U 0.01 

, 
EB 

Dichlorobenzene, 1,3- SNL0094376 I LWDS-MWI I 0 I 07-0CT-94 8010 ! 0.001 U 0.001 i EB 
Dichlorobenzene, 1,3- SNL0094377 I LWDS-MWI I 0 I 07-0CT-94 8010 I 0.001 i U 0.001 I EB 
Dichlorobenzene, 1,3- SNL0094378 I LWDS-MWI I 0 ! 07-0CT-94 I 8010 ! 0.001 i U 0.001 ! EB 
Dichlorobenzene, 1,3- SNL0094379 i LWDS-MWI 0 07-0CT-94 I 8010 0.001 U 0.001 ! TB 
Dichlorobenzene, 1,3- SNL0094366 I LWDS-MWI I 0 30-NOV-94 I 8010 I 0.001 , U I 0.001 I TB 
Dichlorobenzene, 1,3- SNL0094412 ! LWDS-MW2 I 0 30-NOV-94 I 8010 I 0.001 I U , 0.001 i TB 
Dichlorobenzene, 1,3- SNL0094413 I LWDS-MW2 I 0 I 07-DEC-94 I 8010 I 0.001 I U 

, 
0.001 I EB 

Dichlorobenzene, 1,3- SNL0094414 I LWDS-MW2 I 0 I 07-DEC-94 I 6270 I 0.01 U 0.01 i EB 
Dichlorobenzene, 1,3- SNL0094466 

, 
LWDS-MWI I 0 i 18-MAR-96 I 6020 I 0.5 U i 0.5 I TB I I , 

Dichlorobenzene, 1,3- SNL0094521 i LWDS-MW2 I 0 21-SEP-95 I 6260 1 U 1 TB 
Dichlorobenzene, 1,3- SNL0094530 i LWDS-MWI 0 I 25-SEP-95 ! 6260 1 U 1 

, 
TB , 

Dichlorobenzene, 1,3- j SNL0094531 LWDS-MWI 0 I 25-SEP-95 I 8260 1 
, 

U 1 ! FB 
Dichlorobenzene, 1,3- , SNLOO94543 I LWDS-MW2 0 I 14-DEC-95 I 6260 I 1 I U 1 

, 
TB ! 

Dichlorobenzene, 1,3- I SNL0094620 LWDSMW-2 0 01-MAR-95 I 8270 I 0.01 
, 

U 0.Q1 J EB I , 

Dichlorobenzene, 1,3- I SNL0094705 LWDS-MW2 0 I 12.JUN-95 I 8010 0.001 I U 0.001 i TB 
Dichlorobenzene, 1,3- I SNL0094746 LWDS-MW2 I 0 12-jUN-95 I 6010 i 0.001 U I 0.001 i EB 
Dichlorobenzene, 1,3- ! SNL0094749 LWDS-MW2 , 0 12.JUN-95 I 6270 I 0.01 I U 0.01 I EB 
Dichlorobenzene, 1,3- I SNL0094760 I LWDS-MWI i~ 14.JUN-95 , 6010 0.001 i U 0.001 I TB 
Dichlorobenzene, 1,3- ! I LWDS-MW2 I i I SNL0099100 I 0 i 24.JUN-93 6270 0.01 U 0.01 , EB 
Dichlorobenzene, 1,3- 031518-001 ! LWDS-MW1-TB i I 12-MAR-96 PA-SW846-8m 0.16 ! U 1 0.16 

I 
TB 

Dichlorobenzene, 1,4- SNL0090026 LWDS-04-BHOI i 0 i 08-AUG-92 I 6270 10 i U 10 EB 
Dichlorobenzene. 1,4- i SNL0090031 LWDS-04-BHOI 1 0 i 09-AUG-92 i 8270 10 I U i 10 i EB , 
Dichlorobenzene, 1,4- SNL0090054 L WDS-04-BH02 , 0 ! 10-AUG-92 ! 8270 I 

, 
10 U I 10 I EB 

Dichlorobenzene, 1,4- : SNL0090596 I L WDS-04-BH02 ; 0 ll-AUG-92 8270 10 I U I 10 i EB 
~ichlorobenzene, 1,4- , SNL0090623 i L WDS-04-BH03 I 0 12-AUG-92 8270 , 10 U i 10 EB 

SNL0091158 1 L WDS-04-BH03 0 13-AUG-92 I 6270 10 10 EB Dichlorobenzene, 1,4- . , I U 
Dichlorobenzene, 1,4- SNL0091172 I L WDS-04-BH04 0 18-AUG-92 

, 
6270 

, 
10 U 10 EB 

Dichlorobenzene, 1,4- SNL0091173 
-, 

L WDS-04-BH04 0 18-AUG-92 6270 11 U 11 EB 
Dichlorobenzene, 1,4- SNL0091192 1 LWDS-04-BH04 , 0 19-AUG-92 : 6270 10 U I 10 EB -
Dichlorobenzene, 1,4- SNL0091255 LWDS-04-BH05 0 20-AUG-92 , 6270 I 10 U 10 EB 
Dichlorobenzene, 1,4- , SNL0091273 LWDS-MWI 0 23-AUG-92 1 6270 10 U 10 EB 
Dichlorobenzene, 1,4- ' SNL0091275 LWDS-MWI 

, 
0 22-AUG-92 6270 , 10 U 10 , EB 

Dichlorobenzene, 1,4- I SNL0091292 LWDS-MWI 0 I 24-AUG-92 i 6270 10, U 
. 

10 EB 
Dichlorobenzene, 1,4- SNL0091299 LWDS-MWI 0 

, 
25-AUG-92 I 6270 10 U 10 EB -

Dichlorobenzene, 1,4- , SNL0091934 LWDS-52-BH06 0 05-SEP-92 . 6270 10 U 10 EB 
Dichlorobenzene, 1,4- SNL0091945 LWDS-52-BH08 I 0 : 05-SEP-92 6270 10 U 10 EB 
~_robenzeneJ 1,4- I SNL0092792 LWDS-MW2 0 23-SEP-92 8270 10 U ; 10 EB 

Dichlorobenzene, 1,4- SNL0092872 LWDS-MW2 0 08-0CT-92 8270 10 U 10 EB 
Dichlorobenzene, 1,4- SNL0093106 LWDS-MWI 0 28-APR-93 8270 10 , U 10 EB 
Dichlorobenzene, 1,4- I SNL0093237 LWDS-04-BH09 0 , 18-MAR-94 , 8270 10 U 10 EB 
Dichlorobenzene, 1,4- SNL0093275 LWDS-04-BH10 0 19-MAR-94 , 8270 10 U 10 EB 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte 
Sample 

Sample Number Sample Location Depth Sample Date 
(Ft) 

Analytical 
Method 

Amount Method 
Detected Qualifier Detection' Sample 

(mg/L) Limit Type 

Dichlorobenzene,I,4- SNL009336B LWDS-05-BHI3 0 22-MAR-94 8270 10 U 10 _~ 
Dichlorobenzene,I,4- SNL0093458 LWDS-05-BHI2 0 21-MAR-94 8270 10 U 10 _~ 
Dichlorobenzene, 1,4-. SNL0093575 LWDS-05-BHll 0: 20-MAR-94 8270 10 U 10 EB 

I~D~ic~hl~or=o~be~n~z~en~e~,~1.~4~-~"~S~N~L~00~9~36~15c----~L~W~D~S~-5~2~-B~H~I~6~--~0--~2~4~-M~A~R~-~9~4~--~82~7~0~'----~1~0------~U~----~10--~---
Dichlorobenzene, 1,4-' SNL0093647 LWDS-Q5-BHI4 0 23-MAR-94 8270 10 U 10 EB 

I-:oD",ic",hl",or",o",be",n",z"en",e,,-, ~1 ,.::4_-~ '-cS~N",L7oo""90'3",7",06=---__ -=LW~D",S":,-5",2,-,-B",-H=I",5~ __ ",0 __ -,-,2=>3,,,-M,,,A"'R"--"'9:c4 ____ "'82"'7"'0'---'--__ ~1,,0'----'----:U~-------c'1---0 __ -----_=E=B'---
Dichlorobenzene, 1,4-: SNL0094017 LWDS-MW2 0 ll-MAR-94 8270 0.01' U 0_01 EB 
Dichlorobenzene, 1,4-. SNL0094282 ,LWDS-MWI 0, 06-JUN-94 82"'7"-0 ______ ' __ ---'0"'.0"-1'--_'--'--'U~ _____ _"0:,,-0'_'_1 i EB 
Dichloroben..z-"ne, 1,4- ~ SNL0094303 LWDS-MW1· 0 31-AUG-94! 8270 0.01 U 0.01 EB 
~qrobenzene, 1,4- I SNLOO9437~__ LWDl'·MW1 I 0 07-QCT-94 8010 0.001; U 0.001 EB 

Dichlorobenzene, 1,4- i SNL0094377 LWDS-MWI 0 07-0CT-94 I 8010 ' 0.001 ~ U 0.001 EB 
Dichlorobenzene, 1,4-, SNLOQ!lcl:~2~ __ !_ LWDS-M~L __ ~ __ 0 __ J.....Q7:QCT.:..9±....L.QQ10 0.001 I U 0.001 I EB 
Dichlorobenzene, 1,4-' SNL0094379 ' LWDS·MWI '0 07-0CT-94' 8010 ' 0.001 ! U 0.001 TB __ _ 
Dichlorobenzene, 1,4- I SNL0094386 ' LWDS·MWI ________ 0 -SO-NOV-94 i 8010 , 0.001 'u 0.001 TB 
Dichlorobenzene, 1,4- I SNL0094412 ! LWDS·MW2 0, 3D-NOV-94, 8010 ! 0.001 'u 0.001 TB 
Dichlorobenzene, 1,4-! SNL0094413 , LWDS-MW2 ~-o-I-67-DEC~94 8010' 0.001 I U ! 0.001 i EB 
Dichlorobenzene, 1,4- SNL0094414 I LWDS-MW2 I 0 1 0'1--:-DEC-94 i 8270 I 0.01 ' U : 0.01 ! EB 
Dichlorobenzene. 1,4- I SNL0094466 i LWDS-MWI i 0 1 1 B-MAR-96: 8020 i 0.5 ' U ; 0.5 j--------:rs--
Dichlorobenzene. 1,4- 1 SNL0094521 ; LWDS-MW2 I 0 '21-SEP-95 i 8260 --i 1 U' 1 ' TS-
Dichlorobenzene, 1,4- i SNL0094530 ' LWDS-MWI I 0 t-?fSEP-95 I 8260 1 1 U II! TB 
Dichlorobenzene, 1,4- SNL0094531 ! LWDS-MWI , 0 ! 25-SEP-95 I 8260 'I; 1 U i 1 i FB ___ 
Dichlorobenzene, 1,4- i SNL0094543 ,! LWDS-MW2 I 0 ! 14-DEC-95 ~O I! U I 1 I TB 

~!Chlorobenzene, 1,4- I SNL0094620 LWDS MW-2 1 0 I 01-MAR-95 L@o i 0.01 , U I 0.01 I EB 
~benzene, 1,4-! SNLoo94705 I LWDS-MW2 , 0 I 12-JUN-95 1 8010 ! 0.001 ! U 0.001 I TB 
Dichlorobenzene, 1,4- I SNL0094748 ' LWDS-MW2 I 0 I 12-JUN-95 I 8010 I 0.001 U 0.001 i EB 

Dichlorobenzene,I,4- SNL0099100 i LWDS-MW2 I 0 I 24·JUN-93 I 8270 0.01 U I 0.01 1 EB 
Dichlorobenzene,I,4- 031518-001 1 LWDS-MW1-TB 1 12·MAR·96 PA-SW846-80l 0.091 U I 0.091 TB 

Dichlorobenzidine,3,3'- SNL009002B I LWDS-04-BHOI 1 0 08-AUG-92! 8270 , 20 U 20 I EB 
~D~lc",-h7Io~ro~b~e~nz~ld~l",ne""",3~,3~'-~-cS~N",L~00~9~0~0",31~+--=LW~D",S~-0~4~-B~H~0~1_+-I-70 __ ~0~9",-A~U~G~-",92~1L--",82",7",O~, __ ~! __ ~20=---_~ __ -,,-U __ -LI __ ~2~0,__-+ __ ~E~B~~ 
Dichlorobenzldine,3,3'-1 SNL0090054 LWDS-04-BH02 i 0 10-AUG-92 I 8270 ,20 U I 20 EB 
~~Ioro~enzidine, 3,3'- SNL0090S96 LWDS-04-BH02 I 0 ll-AUG-92 I 8270 21 U 21 EB 
Dichlorobenzidine,3,3'- SNL0090623 LWDS-04-BH03 I 0 12-AUG-92 8270 1 20 U I 20 EB 
Dichlorobenzidine,3,3'- SNL0091158 I LWDS-04-BH03 I 0 13·AUG-92 8270 I 20 U I 20 EB __ __ 
,lJichlorobenzidine,3,3'- SNL0091172 ! LWDS-Q4-BH04 I 0 18·AUG-92 8270 I 20 1 U I 20 EB 
Dichlorobenzidine,3,3'- SNL0091173_J LWDS-Q4-BH04 I 0 18-AUG-92 8270 21 U I 21 I EB 
Dichlorobenzidine,3,3'- SNL0091192 I LWDS-04-BH04 I 0 19-AUG-92 8270 21 U I 21 1 EB 
Dichlorobenzidine,3,3'- SNL0091255 i LWDS-04-BH05 1 0 2D-AUG-92 8270 21 U I 21 1 EB 
Dichlorobenzidine,3,3'- SNL0091273H l LWDS·MWI i 0 23-AUG-92 I 8270 20 U I 20 1 EB 
Dichlorobenzidine, 3,3~L0091275 LWDS·MW1, 0 22~AUG-92! 8270 20 U! 20 ! EB 
'Dichlorobenzidine.3,3'-1 SNL0091292 I LWDS-MWI 1 0 I 24-AUG-92 8270 20 U! 20 1 EB 
Dichlorobenzidine, 3,~'-1 SNL0091299 LWDS-MWI , -,0c.._,,;'-=-2~5-:r:A",U,,"G'C'-9,,2~t __ ~8,<:2",70,,------+ __ -=20"-------!'f--------,U,___+-1---,2=>0,--_1+. __ -,E~B:'--__ I 
Dichlorobenzidine,3,3'-, SNL0091934 I LWDS-52-BH06 i __ ~0,----+1~0~5-~S~E~P~-9~2--+ __ -,!8~2~70~_f-i __ ~20~-lI' __ ~U'-----+! __ ~2~0,-----+i __ ~E~B~_,_ 
-2!chIOrobe-",-"idine~3'-1 SNL0091}l~ LWDw:sHo8l 0 i, OS-SEP-92 II 8270 ,I 20 i U , 20 i EB 
Dichlorobenzidine, 3,3'-1 SNL00927,~ LWDS-MW2 I 0 23-SEP-92 8270, 20 lUi 20 ! EB 
~f>robenzidine, 3,3'-1 SNL0092872 i LWDS-MW2H __ -,:0,__-+1-",08u::--,-O":,C"TC"-9",,2-+1 __ -,:8,.,2,,70"---+1 __ ---=:20"------t,' __ -"-U ___ L' __ ~2~0L---+' __ ~E~B'-__ 
Dichlorobenzidine,3,3'-! SNL0093106 I LWDS-MWI 0 I 28-APR-93 1 8270 ,20 U! 20 I' EB 
Dichlorobenzidine,3,3'-ISNLoOO32:l7"": LWDS-04-BH09 I 0 18-MAR-94 i 8270 i 20 1 U ' 20 EB 
Dichlorobenzidine, 3,'ao::r SNL00932~LWDS-04-BH10! 0 I 19-MAR-94 I 8270 I 20 : U 20 I EB 
rnct;k,croiienzidine, 3~. SNL0093368 I LWDS-OS-BHI3 I ~I "C2~2~-M"!'A~R~-~94~;f------'!'82~7~0'---+' --~2~0'----+I----:U~L-!--~20~--'---~E~B'---__ 

Dichlorobenzidine,3,3'-, SNL0093458 I LWDS-05-BHI2 I 0 21-MAR-94' 8270 I 20~-1I __ ~U'----L1 __ -=2~0,-----+, __ ~E~B~_ 
Dichlorobenzidine, 3,3'--: ---SNL00935~LWDS-05-BH11! 0 i 2D-MAR-94 I 8270 120 U 20 I EB 
Dichlorobenzidine,3,3'-, SNL0093615 I LWDS-52-BHI6' 0 i 24-M'~A~R~-9~4~: __ ~82~7~0 __ -+i, __ ~22~00--~--~U,-----,-----,2~0~~ ___ E~B~ __ I 
Dichlorobenzidine,3.3'-' SNL0093647 . LWDS-05-BHI4 0' 23-MAR-94' 8270 ,U ,20 EB 
DichiOroi:,enzkiiM,37-SNCii0e37oo---: LWDS-52-BH1S 0, ,--,2=.,3'C-M~"!'CA~R-~9~4---,--__ ~82~7~0~-+1 __ -=2~0~--+' ___ U~ ____ -!-2~0c------,--i __ ~E~B'-_I 
Dichlorobenzidine,3,3'-' SNL0094017 I LWDS-MW2 , 0 :- ll-MAR-94 i 8270 i 0.02 j U ! 0.02 I EB 
Dlchlorobenzidine,3,3'-' SNL0094282 I LWDS-MW1----0---!'06-:JUN--c9'':'4-L---''8,.,27''0~---'--, ---"0,.".0""2----"---"U-----'--, ---'0"'."'02=-----'----~E"B~-1 
Dichlorobenzidine,3,3'-' SNL0094303 ! LWD5-MWI 0 --,'-"-3_1c-:r:A",U-,-G'C'-9,~4,---__ ~8,<:2",70~--,-I __ -,:0",.0:,,:2~--'!L------,U,-----,--__ ,,-0.,,,02"----'-' __ ~E='B:'--_l 
Dichlorobenzidine,3,3'-; SNL0094414 LWDS-MW2 0 07-DEC-94 8270 0.02 U' 0.02 : EB 
Dichlorobenzidine,3,3'-, SNL0094620 LWDS MW-2 0 01-MAR-95 i 82~7~0----'----'0~.0~2~--+-' --~U'-~--"'0.':.0~2----!----E~B~--1 

~D~iC~h7Io~ro~b~e~nz~id~i~ne~,~3~,3~"~i --cS~N",L7oo""9~4~7749=-----,-~L~W~D~S~-M~W~2 __ ~i __ ,,,0 __ 7i~12~-J~U~N~-~95=---f----782~7",0,-----,--__ ----,0~.0~2~-+' __ ~U~~' _--,0~.0~2~_'~--=E=BL-_1 
~benzidine, 3,3'-' SNL0099100 LWDS-MW2 i 0 ! 24-JUN·93! 8270 0.02' U 0.02 EB 
~~difluoromethane SNL0094376 LW~D",S"-M:,,W,~I __ ~-70 __ -:--' --,0",7,.:-O",C",T,c.-,,94"--,--i __ -,:,80"-1,-,:0,--~_----,0~.0""0~1 ____ ---,U~---,r ___ ",0,,,.0,,,0-,-1 __ ~i. __ _=E=B._ 
!Dichlorodifluoromethane SNL0094377 LWDS·MWI 0 0'!.7~-O~C~_Tc::-;o:94!.....'! ___ 8~0~1",0 __ ---,----,0",.0,,0,,1 ____ ---,U~ __ ,-----,0'o'.0,,0,-,1 __ ---'-----'E,~B, __ 
Dichlorodifluoromethane SNL0094378 LWDS·MWI 0 07-0C~T,,,,-9,,,4,--__ ~8~0,,1 0"------+ __ "0,,.0""0'-1 __ '--------'U'__~----'O"'-.O"'O'_'I __ --'-' __ -,E",B:,--_ 
Dichlorodifluoromethane SNL0094379 LWDS·MWI 0 07-0CT-94 8010 0.001 U 0.001 TB 
Pichlorodifluoromethane SNL0094386 'LWDS-MWI 0 30-N~O~V'·:-~94:;'-'---'!'80~I"'O'----'--~0~.0~0~1--'-----'U~----'--~0.~00~1~-'---~T~B-
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Table A-I3. Trip blank and equipment blank results for ER Sites .4, 5, and 52. 

Method 
Analyte Sample Number Sample Location. Qualifier 
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Table A-I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Method 
Analyle Sample Number Sample Location: . Sample Date Qualifier 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth Sample Date Detected Qualifier, Detection 
(Ft) 

Method 
(mg/L) Limit 

Type 

Dichlaraethane, t ,2· SNL0090624 LWDS-04-BH03 0 12-AUG·92 8240 5 U 5 TB 
"~-.-

Dichlaraethane, 1,2· SNL0090737 LWDS-SS 0 17-JUL-92 8240 5 U 5 TB 
Dichlaraethane, 1,2- SNL0090934 LWDS·SS 0 17-JUL-92 8240 5 U 5 TB 

~~hlaraetb!,ne. 1,2- SNL0091118 LWDS-SS 0 20-JUL-92 8240 5 , U 5 TB 
Dichlaroethane, 1,2- SNL0091157 LWDS-04-BH03 0 13-AUG-92 8240 5 U 5 EB 
Dichlaraethane, 1,2- SNL0091171 LWDS-04-BH04 0 18-AUG-92 8240 5 U 5 EB -
Dichlaraethane, 1,2- SNL0091174 LWDS-04-BH04 0 , 18-AUG-92 8240 " 5 

• 

U 5 i TB 
~aethane, 1,2- SNL0091191 LWDS-04-BH04 0 19-AUG-92 8240 5 U 5 

, EB 
Dichloraethane, 1,2- SNL0091193 L WDS-04-BH04 : 0 19-AUG-92 8240 5 U 5 ; TB 
Dichlaraethane, 1,2- SNL0091242 , LWDS-04-BH05 0 20-AUG-92 8240 5 U 

, 

5 TB 
Dichloraethane, 1,2- SNL0091256 LWDS-04-BH05 0 20-AUG-92 8240 5 , U I 5 , EB I 
Dichlaraethane, 1,2- SNL0091257 I LWDS-04-BH05 0 

, 
20-AUG-92 ! 8240 I 5 U 5 TB I I I 

Dichloroethane, 1,2~ , SNL0091272 LWDS-MW1 0 I 23-AUG-92 8240 : 5 U i 5 , EB 
~"Iaraethane, 1 ,2- SNL0091274 LWDS-MW1 0 , 22-AUG-92 8240 5 , U i 5 i EB 

Dichloraethane, 1,2- I SNLOO91276 LWDS-MW1 
, 

0 I 22-AUG-92 : 8240 5 U 5 I TB 
~raethane, 1,2- SNL0091291 LWDS-MW1 0 24-AUG-92 8240 5 U : 5 EB 

Dichlaraethane, 1,2- ; SNL0091293 LWDS-MW1 ! 0 24-AUG-92 I 8240 5 : U i 5 : TB 
Dichloraethane, 1,2- I SNLOO91298 LWDS-MW1 0 2S-AUG-92 ! 8240 I 5 U 5 

, 
EB I , 

i 
, 

Dichlaraethane, 1,2- SNL0091300 LWDS-MW1 0 , 2S-AUG-92 8240 5 i U I 5 TB 
Dichlara~thane, 1,2- ! SNL0091933 I LWDS-S2-BH06 ! 0 i 05-SEP-92 

i 
8240 5 U i 5 i EB , .J 

Dichlaraethane, 1,2- SNLOO91935 ! LWDS-S2-BH06 0 I OS-SEP-92 8240 i 5 I U : 5 ! TB 
Dichlaraethane, 1,2- I SNL0091944 , LWDS-52-BH08 i 0 i OS-SEP-92 : 8240 I 5 I U 5 I EB 
Dichlaraethane, 1.2- ! SNL0092723 : LWDS-MW2 I 0 ! 18-SEP-92 l 8240 i 5 I U 5 , TB 
Dichlaraethane, 1,2- I SNL0092746 LWDS-MW2 0 I 21-SEP-92 8240 i 5 , U I 5 I TB 
Dichlaraethane, 1,2- , SNLOO9279f LWDS-MW2 I 0 I 23-SEP-92 i 8240 ! 5 i U ! 5 i EB 
Dichlaraethane, 1,2- : SNLOO92801 LWDS-MW2 0 

I 
23-SEP-92 i 8240 l 5 ! U I 5 I TB 

Dichloraethane, 1,2- ! SNL0092835 i LWDS-MW2 I 0 24-SEP-92 i 8240 : 5 i U ! 5 TB 
Dichlaraethane, 1,2-

, 
SNLOO92847 LWDS-MW2 0 I 01-0CT-92 I 8240 I 5 i U i 5 i TB 

Dichlaraethane, 1,2- I SNL0092859 

I 
LWDS-MW2 ! 0 I 02-0CT -92 I 8240 I 5 I U I 5 i TB 

Dlchloraethane, 1,2- I, SNL0092871 LWDS-MW2 
I 

OB-OCT-92 8240 I i U I EB I 0 I 

i 
5 5 I 

Dlchlaraethane,1,2- I SNL0092B81 I LWDS-MW2 ! 0 I OB-OCT-92 8240 i 5 
! 

U ! 5 I TB 
Dichloraethane, 1,2- I SNL0092948 LWDS-MW2 I 0 17-0CT-92 I 8240 

1 
5 U \ 5 I TB I I 

Dichloraethane,1,2- i SNL0092970 LWDS-MW2 0 21-0CT-92 I 8240 5 I U I 5 I TB 
Dichlaraethane, 1,2- I SNL0092989 LWDS-MW1 0 06-APR-93 I . 8240 I 5 U I 5 I TB 
Dichlaraethane, 1,2- i SNLOO93002 LWDS-MW1 0 08-APR-93i 8240 I 5 U I 5 I TB I 

Dichlaraethane, 1 ,2- I SNLOO93003 LWDS-MW1 0 13-APR-93 I 8240 I 5 U i 5 I TB 
Dichlaraethane, 1,2- ! SNL0093013 I LWDS-MW1 0 I 14-APR-93 I 8240 J 5 U I 5 I TB 
Dichlaraethane, 1,2- [ SNL0093035 I LWDS-MW1 0 1S-APR-93 I 8240 S I U I S I TB ! 
Dichtoraethane, 1,2- I SNLOO93045 i LWDS-MW1 i 0 I 17-APR-93 I 8240 I S U I 5 I TB 
Dichloraethane, 1,2- I SNLOO93082 LWDS-MW1 I 0 

I 
21-APR-93 i 8240 i 5 i U I 5 ! TB 

Dichlaraethane, 1,2- I SNL0093092 I LWDS-MW1 i 0 27-APR-93 
I 

8240 5 i U ! 5 I TB 
Dichlaraethane, 1,2-

I 
SNL0093105 

, 
LWDS-MW1 I 0 I 28-APR-93 8240 5 i U I 5 i EB , 

Dichlaraethane, 1,2- SNL0093114 i LWDS-MW1 I 0 I 28-APR-93 8240 I 5 ; U : 5 i TB 
Dichlaraethane, 1,2- SNLOO93124 I LWDS-MW1 ! 0 I 3D-APR-93 ! 8240 I 5 I U I 5 

I 
TB I , 

Dichlaraethane, 1,2- SNL0093135 ! LWDS-MW1 i 0 I 03-MAY-93 
, 

8240 ; 5 
! 

U i 5 i TB 
Dichlaraethane, 1,2- I SNL0093236 , LWDS-04-BH09 I 0 

i 
18-MAR-94 

i 
8240 5 U I 5 

, EB , , I 

Dichlaraethane, 1,2- ! SNL0093244 ! LWDS-04-BH09 ! 0 18-MAR-94 I 8240 

i 
5 U ! 5 i TB 

Dichlaraethane, 1,2- ! SNL0093245 i LWDS-04-BH09 0 
I 

18-MAR-!Ji.J 8240 5 I U 5 , TB , ! I 

Dichlaraethane, 1,2- I SNL0093274 LWDS-04-BH10 i 0 ! 19-MAR-94 
, 

8240 \ 5 
, U 5 EB , 

Dichlaraethane, 1,2- , SNL009328S i LWDS-04-BH10 I 0 I 19-MAR-94 i 8240 ! 5 I U : 5 i TB 
Dichlaraethane, 1,2- SNL0093286 

, 
LWDS-04-BH10 I 0 

I 
19-MAR-94 8240 I 5 i U I 5 ! TB , 

Dichlaraethane, 1,2- : SNLOO93367 LWDS-05-BH13 0 22-MAR-94 I 8240 5 U I 5 , EB 
Dichloraethane, 1,2- SNL0093375 i LWDS-05-BH13 , 0 I 22-MAR-94 

, 8240 5 U I 5 TB 
Dichlaraethane, 1,2- SNLOO93376 I L WDS-05-BH 13 i 0 i 22-MAR-94 ! 8240 5 ! U 5 TB 
Dichloraethane, 1,2- SNL0093457 ! LWDS-05-BH12 0 I 21-MAR-94 ! 8240 5 ! u 5 EB 
Dichlaraethane, 1,2- I SNL0093465 LWDS-05-BH12 j 0 I 21-MAR-94 ! 8240 , 

5 
, 

U ! 5 , TB , 

Dichlaraethane, 1,2- SNL0093466 LWDS-05-BH12 0 : 21-MAR-94 8240 ! 5 I U 5 TB 
Dichlaraethane, 1,2- SNL0093572 LWDS-05-BH11 , 0 ! 20-MAR-94 8240 5 ! U ! 5 TB -
Dichloraethane, 1,2- SNL0093573 LWDS-05-BH11 I 0 I 20-MAR-94 • 8240 5 U 5 TB 
Dichlaraethane, 1,2- SNL0093574 LWDS-05-BH11 0 i 20-MAR-94 i 8240 5 U 5 EB 
Dichlaraethane, 1,2- SNL0093614 LWDS-52-BH16 0 24-MAR-94 8240 , 5 I U , 5 EB 
Dichlaraethane, 1,2- SNL0093622 LWDS-52-BH16 0 24-MAR-94 8240 5 U 5 , TB 
Dichlaraethane, 1,2- SNL0093646 L WDS-05- BH 14 0 23-MAR-94 8240 5 U 5 i EB 
Dichlaraethane, 1,2- SNL0093654 LWDS-05-BH14 0 23-MAR-94 8240 5 , U 5 TB --
Dichlaraethane, 1,2- SNL0093655 LWDS-05-BH14 0 , 23-MAR-94 8240 5 U 5 TB 
Dichlaraethane, 1,2, SNL0093705 LWDS-52-BH15 0 23-MAR-94 ; 8240 5 U 5 EB 

~raethane, 1,2- , SNLOO94080 LWDS-MW1 0 I 10-MAR-94 , 8240 0,005 U 0_005 TB 
Dichlaraethane, 1,2- SNL0094280 LWDS-MW1 0 31-MAY-94 8260 0,001 U 0,001 TB 
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Analyte 

Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample Number Sample Location 
Sample 
Depth I Sample Date 
(Ft) 

Analytical 
Method 

Amount Method 
Detected I a ua IIl1er Detection 
(mg/L) . Limit 

Sample 
Type 

Dichloroethane, 1 ,2._--;S,oN~L~00""9:-4~2~81=-_--oL""W~D",S,-·M~W",I __ ,---;0 __ 0",6,--J,,,U",N"'",94"c-_~82~60 0.001 U 0.001 EB 
Dichloroethane, 1,2· SNL0094298 LWDS.MW:-c;~I_~_-:;0._--;3:c:l,-cM~A'i:y:-.::o94~ __ 8;:::·2:c.:;6.0: __ ---;oc:.0:;:0cO-1 __ . __ U ___ 0.001 ____ TJ3 __ 

-DiCi1IOrDeihane,u:-' SNL0094302 LWDS·MWI 0 31·AUG-94 _.~8".26~0, ___ ---,0,-,-.00""",1 ____ -,U"-____ ,:,0-;.0,~0:.1-c,--,_",,E=B,_ 
Dichloroelhane, 1,2' SNL0094317 LWDS·MWI 0 24·AUG-94 8260 0,001 U 0,001 TB 

~"hloroelhane-,J ,2· SNL0094348 LWDS·MWI 0 24·AUG·94 8260 0,005 U 0.005 TB 
~~ichlors>elh""-,,,J.,L. SNL0094376 LWDS·MWI O' 07·0CT·94 8010 0,001 U 0.001 ___ EB 

Dichloroethane, 1,2·. SNL0094377 LWDS·MWI 0 07·0CT·94 8010 0.001 U 0.001 EB 
[)lci1i(;;oeihane,I,2' '_ .. SNL0094378 LWDS·MWI 0 07·0CT·94 8010 0.001 U 0.001 _. EB 
_Q!9hloroethane, 1,2' SNL0094379 LWDS·MWI 0' 07·0CT·94 8010! 0.001 I U 0,001 TB 

Dichloroethane, 1,2· SNL0094386 LWDS·MWI 0 I 3D-NOV·94 8010 0.001 U 0.001 TB 
Dichloroethane, 1,2· SNL0094411 LWDS-MW2 I 0 ,06·JUN·94 8260: 0.001 I U 0.001 I TB 

~roelhane, 1,2·, SNL9094412 ! LWDS-M~W=2_.-,~0_~L.I- 30·NOV·94, 8010 0.001! U -~~!B-
...giChlo,-".!'thane,1,2-=-,-- SNL0094413 I LWDS·MW2 0 I -07:OEC~---8010 0.001! U 0.001 EB 
-Bichloroethane, 1,2' SNL0094465 I LWDS·MWI 0' 18·MAR·96 8010 I 1 -, U ' -'''1--'--iEi--

Dichloroethane,I,2· I SNl0094521 ! LWDS·MW2 O! 21-SEP·95 [ 8260 ' 1 i U 1 TB 
Dichloroethane, 1,2·' SNL009.",45:c:3":,0---,1,---,L,,,W~D~S.MWl ! 0 f"'25-SEP·95 8260: 1 I U I 1 TB ___ 
Dichloroethane,l,2· I SNL0094531 I LWDS·MWI 0; 25-SEp·95 8260 I 1 I U : 1 FB 

I 
r-l?ichloroethane, 1,2' i SNL0094643 I LWDS·MW2 : 0 I 14·DEC·95 8260 I 1 U i, 1 I TB 

-;;Do-:iCC:'h;"lo~ro_~e""th':Ca~ne~,-;I-,;,2:-'~~:-C;;S",N:;=LOocOo;9:-;4.;:-61~8:--'--;,;LW~D;:-S: ",Mc.W,;,;,-2:c--_I:---:O:--t!-=2'i7"-o-F;,;E,""Bc':.9",5,-L1_C;;8~2_4:0~-+i _0;;".;:-00;:::5:--tI_.-;U 0.005! Tc~ 
Dichloroethane,I,2·! SNL0094619 ' LWDS MW·2 ! 0 I 01-MAR·95 I 8240 I 0.005 'Ui 0.005 EB 
Dichloroethane, 1,2· J SNLOO94667 i LWDS MW·l ; 0 I 02·MAR·95 [ 8240 i 0.005 'U 0.005 [ TB 
Dichloroethane,I,2· I SNL0094705 , LWDS·MW2 ' 0 I 12·JUN·95 I 8010 I 0.001 I U ' 0.001 I TB--:--
Dichloroethane,I,2· I SNLOO94748 i LWDS·MW2 j D.! 12·JUN·95! 8010 0.001 i U [ 0.001 ! EB 
Dichloroethane,I,2· I SNL0094760 I LWDS·MW1 I 0 ! 14·JUN·95 i 8010 ! 0.001 I U I 0.001 ! TB --
Dichloroethane,I,2· SNL0099096 I LWDS·MW2 ! 0 I 24·JUN·93 8240 0.005! U i 0.005 I ~ 
Dichloroethane, 1,2· , SNL0099097 , LWDS·MW2 I 0 II 24·JUN·93 I 8240 I 0.005 lUi 0.005 I TB 
Dichloroethane,I,2· I SNL0099118 iLWDS-MW1·DRUMI 0 27·DEC-93 I 624 I 0.005 I ~ I 0.005 i TB 

Dichloroelhene,I,1- I SNL0090027 'LWDS·04·BHOI O! 08·AUG·92 8240 5 U I 5 f EB 
Dichloroelhene,I,I· I SNL0090029 LWDS·04·BHOI 0 I 08·AUG·92! 8240 5 U I 5 , TB 
Dlchloroelhene,l,l· I SNL0090030 LWDS·04·BHOI I 0 09·AUG·92 8240 5 U I 5 r EB 
Dlchloroethene,1,1· I SNL0090032 LWDS-04·BHOI I 0 09·AUG·92 8240 5 U I 5 I TB 
Dichloroethene,1,1· I SNL0090053 LWDS·04·BH02 I 0 10·AUG·92 8240 5 U I 5 ~EB 

r.D",iC:;h,:,lo",roc:e,~th:-,e":,n",e',-:1""lo-·_t-I-;S~N~L,,,00~9~Oc;0'E55~+"L""W",D2S-02;4.BH02 I 0 10·AUG·92 I 8240 ! 5 U i 5 I ~rs--
Dichloroelhene, 1,1' I SNL0090162 LWDS·SS I 0 16·JUL·92 I 8240 I 5 U 5 I TB 
Dichloroelhene, 1,1· I SNL0090163 LWDS·SS 0 16·JUL·92 8240 5 U 5 I TB 
Dichloroelhene,l,l· I SNL0090416 LWDS·SS I 0 16·JUL·92 I 8240 I 5 U 5 I TB 
Dichloroelhene,l,l· J._§I\IL0090595 LWDS·04·BH02 0 ll-AUG·92 I 8240 5 U 5 I ~~ 
Dichloroelhene, 1,1. I SN;C:Loo~9OC05:O;9;:;7,--t--:LcoWO;D;;;:S.04.BH02 I 0 II·AUG·92 I 8240 5 U I 5 T-TB 
Dichloroelhene,l,l· I SNL0090622 LWDS·04-BH03 a 12·AUG·92 8240 5 I U I 5 ! EB 
Dichloroethene, 1,1· I SNL0090624 LWDS·04-BH03 a I 12-AUG·92 I 8240 5 I U ' 5 i TB 

Dichloroethene, 1,1' SNL0091174 I LWDS-04-BH04 i 0 I 18·AUG·92 8240 i 5 U I 5 i TB--

Dichloroethene,I,I· I SNL0091193 I LWDS·04-BH04 I 0 I 19·AUG·92 8240: 5 I U I 5 ! TB 
~loroethene, 1,1· i SNL0091242 I LWDS·04-BH05; 0 I 20·AUG·92 i 8240 ! 5 U i 5 I TB 

Dichloroethene,l,l· i SNL0091191 ! LWDS-04·BH04 i 0 I 19·AUG·92 i 8240 I 5 I U I 5 ! EB 

Dichloroethene,I,I·! SNL0091256 I LWDS·04-BH05 i 0 I 20·AUG·92! 8240 I 5 [ U : 5 I EB 
Dichloroethene, 1,1·! SNL0091257 , LWDS.04-BHO~5,-+1_.o;O_+I--:2o;O;-,'A",U,;,G""-;o92~,-----=82",4;oO,--_!:-_5;0---+' _-;U";---tI_-:5:---1i:-~T",B_--I 

~~chloroethene, 1,1·! SNL0091272 I LWDS·MW1 , 0 I 23·AUG·92 I 8240 I 5 : U I 5 I EB 
Dichloroethene, 1,1· SNL0091274 I LWDS.~M~W~1;-_,---;0:---i1--:;2oc2'~A';CU",G-;.9o;:2:-_-;8o;:2c;.40:c-~I __ -:5:----i1_-;,U,---,--' _--:c5_~! _-;EooB,_ 

~chloroethene~ 1,1· SNL0091276 I LWDS·MW1 0 22·AUG·92 8240 I 5 U' 5 ! TB--
~roethene, 1,1' , SNL0091291 LWDS·MW1 I 0 i 24·AUG·92 8240' 5 I U 5: EB 

Dichloroethene, 1,1· SNL0091293 [ LWDS·MW1 ! .0 ! 24·AUG·92 8240 I 5 U 5 I TB 
~D~iC~h~lo~ro~e~fu~e~n~e,Ll~,1~'~--;S~N~L~00~9~1~2~9B:C-~,-.~LW'~DS~.~M~W~1~~' ~0~~~275'~A~U~G~.9~2~-~B~2~40~-+!---;5~---i1,-~U~~-~5--+-~E=B~-' 

Dichloroethene,l,l· SNL0091300 LWDS·MW1 0 I 25·AUG·92 B240 I 5 U 5 I TB 
Dichloroethene,l,1· i SNL0091933 : LWDS·52·BH06 0 05·SEP-92 8240 I 5 : U 5 EB 
Dichloroethene,l,1· SNL0091935 LWDS·52·BH06 0 05·SEP-92 8240 5' U 5 i TB 
Dichloroethene, 1,1': SNL0091944 ' LWDS-52.BH0C'8,--_~~0_.;-",05:-.::oSE~P=-._:9,2:c--,-~82;o.4~0:-~_--:c5_~_-;U':-_---c._--;5:-_~' _---c';E:;:;B~_ 
Dichloroethene, 1,1- SNL0092723 LWDS·MW2 0 I 18·SEp·92 8240: 5 U 5 TB 
Dichloroethene,1,1- SNL0092746. LWDS·MW2 0 21·SEp·92 8240 5 U 5 TB 
Dichloroethene,l,1· SNL0092791 LWDS·MW2 0 23-SEp·92 8240 5 U 5 EB 
Dichloroethene,l,1· SNL0092801 LWDS·MW2 0 23-SEp·92 8240 5 U 5 
Dichloroethene,l,l· SNL0092835' LWDS·MW2 ,0 24·SEp·92 8240 5 U c 5 
Dichloroethene,1,1· SNL0092847 LWDS·MW2 0 01·QCT·92 8240 5 U 5 
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Table A·IS. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number Sample Location· 

I I 
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Analyte 

Table A-la. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Sample Number Sample Location , Depth , Sample Date 

(Ft) 

Analytical 
Method 

Amount 
Detected ' Qualifier 

(mgIL) 
Detection: 

Limit . 

Method . 
Sample 

Type 

Dichloroethene.l,2- SNLOO90027 LWDS-04-BHOI 0 08-AUG-92 8240,_-'-_--'5"--__ --'U"--_~. 5 • EB 
~Joro~~ne. 1,2.:..._ SNLOO90029 LWDS-04-BHOI 0' 08-AUG-92 8240 5 U 5 TB 

Dichloroethene.l,2- SNL0090030 LWDS-04-BHOI 0 09-AUG-92 8240 5 I U _, __ 5~ __ .J'13 __ 
Dlchloroethene.l,2- SNLOO90032 LWDS-04-BHOI 0' 09-AUG-92 8240· 5 U 5 TB 
Dichloroethene.l,2- SNL0090053 LWDS-04-BH02 0' 10-AUG-92 8240 5' U 5. EB 
Dichloroethene.l,2- SNLOO90055._LWDS-04-BH02 0 i 10-AUG-92 8240' 5 'u 5 TB 
Dichloroethene.l,2- SNL0090162 LWDS-SS 0' 16-JUL-92 8240 1_-i-5; __ ,--;U:-_--'-_--;5 ___ --,T~,Bc;---, 

~'-o-"thene~~-SNLOO90163 LWDS-SS 0 I 16-JUL-92 8240 5 U 5, TB 
Dichloroethene.l,2-, SNLOO90416 ' LWDS-SS 0' 16-JUL-92 I 8240 ' 5 ! U 5 . __ TI3_ 
Dichloroethene • .1,2- SNLOO90595 LWDS-04-BH02! 0 ll-AUG-92 8240 I 5 I U 5 ___ EB_ 
Dichloroethene, 1,2- SNLOO90597 i LWDS-04-BH02 0 ll-AUG-92 8240 I 5 : U 5 TB 

DiChIOrO,.thene,"1T--SNL0090622 I LWDS-04-BH03 +-_O~' 12-AUG-92 8240! 5 'Ui 5 . EB 
Dichloroethene, 1,2- SNL0090624! LWDS-04-BH03 i 0 ! 12-AUG-92 I 8240 I 5 '---U--, ~-5--~B 

~ichloroethene, 1,2::::1~NL009073Z......L. LWDS-SS_ I 0 i 17-JUL-92! 8240 i 5 I U 5 TB 
~hloroethene,I,2:; SNLOO90934 i LWDS-SS 0 17-JUL-92 !"8240 5 1 U 5 TB 

Dichloroethene, 1,2- SNLOO9111/3 i LWDS-SS I 0 I 20-JUL-92 I 8240 I 5 U! 5 TB 
Dichloroethene, 1,2- SNLOO91157 I LWDS-04-BH03 0 13-AUG-92 i 8240 I 5 I U ,5 EB 
Dichloroethene,I,2- I SNL0091171 i LWDS-04-BH04 0 'I 18-AUG-92 I 8240 5 i U ,5 EB 
Dichloroethene,I,2- I SNLOO91174 ! LWDS-04-BH04! 0 18-AUG-92 8240 I 5 I U ~ 5 TB 
Dichloroethene,I,2-! SNL0091191 I LWDS-04-BH04! JW 19-AUG-92 I 8240 I 5 I U I 5 E~_ 
Dichloroethene,I,2- 1 SNLOO91193 i LWDS-04-BH04! Jl...J 19-AUG-92 I' 8240 5: U 1 5 TB 
Dichloroethene,I,2-, SNLOO91242 .l~WDS-04-BH05 _I 0 I 20-AUG-92 8240 I 5 , U I 5 TB __ 
Dichloroethene, 1,2- I SNLOO91256 I LWDS-04-BH05 0 20-AUG-92 I 8240 5! U I 5 ' EB 

Dichloroethene,I,2- I SNL0091257 I LWDS-04-BH05 I 0;-_+~20~-"OA7;U.;:Gc:;-9~2~ __ -,;82c;4:o:0=--~_--;;5c.--+i_~u __ 'i-----c5, ___ -,-i~~T~B'----I 
Dichloroethene,I,2- i SNLOO91272 ! LWDS-MWI I 0 23-AUG-92 8240 I 5 i U i 5 : EB 
Dichloroelhene,I,2- I SNLOO91274 LWDS-MWI 0 22-AUG-92 8240 I 5 I U I 5 ' EB 

·li---;O-----;-7:----i------c;---:-~;--
Dichloroelhene, 1,2- i SNL0091276 i LWDS-MWI 0 22-AUG-92 8240 5 I U I 5 I TB 
Dlchloroelhene,I,2- I SNLOO91291 I LWDS-MWI 0 24-AUG-92' 8240 ! 5 U; 5 EB 
Dlchloroelhene, 1,2- I SNLOO91293 I LWDS-MWI I 0 I 24-AUG-92 8240 5 U i 5 . 
Dichloroelhene,I,2- I SNLOO91298 I LWDS-MWI 0 25-AUG-92 8240 5 U! 5 
Dichloroelhene,I,2- i SNLOO91300 I LWDS-MWI 0 25-AUG-92 8240 5 U I 5 
Dichloroelhene,I,2- SNLOO91933 LWDS-52-BH06 0 05-SEP-92 ~ 8240 5 U 5 
Dichloroelhene,I,2- I SNL0091935 1 LWDS-52-BH06 0 05-SEP-92 8240 5 U I' 5 
Dichloroelhene,I,2- I SNLOO91944 LWDS-52-BH08 0 05-SEP-92 8240 5 I U 5 
Dichloroelhene,I,2- I SNL0092723 ! LWDS-MW2 0 18-SEP-92 8240, 5 I U 5 
Dichloroelhene,I,2- I SNLOO92746 ! LWDS-MW2 0 21-SEP-92 8240 5! U 5 
Dichloroelhene,I,2- I SNLOO92791 I LWDS-MW2 0 23-SEP'92 8240 5! U 5 
Dichloroelhene,I,2- I SNLOO92801 ! LWDS-MW2 0 23-SEP-92 8240 5 U 5 

Dichloroethene,I,2-, SNL0092871 LWDS-MW2 0 I 08-0CT-92 8240 5! U 5 
Dichloroethene,I,2- [ SNLOO92881 I LWDS-MW2 0 I 08-0CT-92 8240 5 U I 5 
Dichloroelhene,I,2- SNLOO92948 LWDS-MW2 0 I 17-0CT-92 8240 5 U i 5 
Dichloroelhene,I,2- I SNLOO92970 I LWDS-MW2 O! 21-0CT-92 8240 5 U' 5 

TB 
EB 
TB 
EB 
TB 
EB 
TB 
TB 
EB 
TB 
TB 
TB 
TB 
EB 
TB 
TB 
TB 
TB 
TB 

Dichloroethene,I,2- i SNLOO93003 I LWDS-MWI 0 I 13·APR-93 I 8240 I 5 U_--,-! _--,5=-__ ~T",B;---I 
Dichloroethene,I,2-; SNLOO93013 ! LWDS-MWI 0 I 14·APR-93' 8240 I 5 U_,-l-i _--,5"-.._+-, _~T~B'-_I 
Dichlor~ethene, 1,2- SNLOO93035, LWDS-MWI 0 I 15·APR-93 I 8240 I 5 U i 5 TB 
Dichloroet!1.ene, 1,2- i SNLOO93045 : LWDS-MWI 0 I 17-APR-93 =r-8240 I 5 7'u""--+-I---=-5--+-"'To;Bo---
Dichloroethene,I,2- i SNLOO93082 i LWDS,MWI 0 I 21-APR-93 I 8240 I 5 U i 5 

~.!'9_ethene,I,2- SNLOO93092, LWDS-MWI 0 I 27-APR-93 I 8240 I 5 U 5 TB 
Dichloroethene,I,2- SNLOO93105 LWDS,MWI 0 I 28-APR-93 8240! 5 U i 5 EB 
Dichloroethene,I,2- SNLOO93114 LWDS-MWI i 0 I,' 28-APR-93 I 8240 1 5 U, 5 TB 
Dichloroethene,I,2-, SNLOO93124 i LWDS-MWI 1 0 30-APR-93 i 8240 5 U 5 TB 
Dichloroethene,I,2-' SNLOO93135 LWDS-MW1----L-O 03-MAY-93 i 8240 5 U 5 TB 
Dichloroethene,I,2- SNL0093236 i LWDS-04-BH09 0 i 18-MAR-94 8240 5 U, ---5:"-..---;Ec:;Bc--1 

TB 

Dichloroethene,I,2-' SNLOO93244 ,LWDS-04-BH09 0 i 18-MAR-94 i 8240 5 U 5 TB 
Dichloroethene,I,2-' SNLOO93245 , LWDS-04-BH09, 0 I 18-MAR-94 I 8240 5 U 5 TB 

~lchloroethene,I,2- SNL0093274: LWDS-04-BH10 0 19-MAR-94 1 8240 5 U 5 
Dichloroethene,I,2- SNLOO93285 LWDS-04-BH10 O! 19-MAR-94 8240 5 U 5 

EB 
TB 

Dichloroethene, 1,2- SNL0093286 LWDS-04-BH10 0 i 19-MAR-94 8240 5 U 5 TB 
~oroethene,I,2- SNL0093367 LWDS-05-BHI3: 0 22-MAR-94' 8240 5 U 1 5 

Dichloroethene, 1,2- SNLOO93375 LWDS-05-BHI3, 0 i 22-MAR-94 8240 5 U 5 
EB 
TB 

Dichloroethene, 1,2- SNLOO93376 LWDS-05-BHI3 0 22-MAR-94 8240 5 _-"U_-i-_...:5"-.._+-, _~T,,,Bc __ 
. Dichloroethene, 1,2- SNLOO93457 LWDS-05-BHI2' 0 21-MAR-94 8240 5 U 5, EB 

Dichloroethene,I,2- SNLOO93465 LWDS-05-BHI2: 0 21-MAR-94 8240 . 5 U 5 TB 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number i Sample Location Depth Sample Date Detected aualifier : Detection, 
(Ft) 

Method 
(mgIL) Limit 

Type 

Dlchlaraethene, 1,2· SNL0093466 LWDS·05·BHI2 • 0 ' 21·MAR·94 8240 5 U 5 . TB 
Dlchlaraethene, 1,2· SNL0093572 , LWDS·05·BHl1 0 20·MAR·94 8240 5 U 5 TB 
Dlchlorae!hene, 1,2· SNL0093573 LWDS·05·BH11 0 20·MAR·94 8240 5 U 5 TB 
Dlchlorae!hene, 1,2· SNL0093574 LWDS-05-BHl1 0 • 20-MAR-94 8240 5 U 5 EB 
Dlchlorae!hene, 1,2- SNL0093614 LWDS-52-BHI6 0 24-MAR-94 8240 5 U 5 EB 
Dlchlaraethene, 1,2- SNL0093622 LWDS-52'BHI6 0 24-MAR-94 8240 5 U 5 TB 
D',chloroe!hene, 1,2- SNL0093646 LWDS-05-BHI4 0 23-MAR-94 8240 5 U 5 EB 

~lchloro_ethene, 1,2- SNL0093654 L WDS-05-BH 14 0 23-MAR-94 , 8240 5 U --- 5 I TB 
Dlchlaraethene, 1,2- SNL0093655 LWDS-05-BHI4 0 23-MAR-94 ! 8240 5 U 5 TB .. -

~-,-oethene, 1,2- SNL0093705 LWDS-52-BHI5 0 23-MAR-94 8240 5 U 5 
, EB , 

! Dichloraethene, 1,2- SNL0094080 LWDS-MWI ! 0 ! IO-MAR-94 8240 0.005 I U 0.005 i TB 
~Orae!hene, 1,2-

, 
SNL0094280 

, 
LWDS-MWI 0 I 31-MAY-94 8260 0.001 U 0.001 TB , 

t-~ichloroethene, 1,2- SNL0094281 LWDS-MWI 0 06-JUN-94 , 8260 0.001 : U , 0,001 ; EB 
SNL0094298 LWDS-MWI 

, 
! Dlchlorae!hene, 1,2- I 0 ! 31-MAY-94 , 8260 , 0.001 U 0.001 TB 

Dichloroethene, 1,2- SNL0094302 LWDS-MWI 
, 

0 31-AUG-94 i 8260 I 0.001 ! U 0.001 I EB 
Dlchloroe!hene, 1,2-

, 
SNL0094317 , LWDS-MWI I 0 i 24-AUG-94 8260 i 0.001 U 0.001 TB 

Dlchlaraethene, 1,~NL0094348 
, 

LWDS-MWI 
, 

0 I 24-AUG-94 i 8260 \ 0.005 I U 0.005 I TB I 
Dlchlaraethene, 1,2~NL0094411 i LWDS-MW2 ; 0 I 06-JUN-94 8260 0.001 : U I 0.001 I TB , , I 
Dlchlarae!hene, 1,2- SNL0094618 I LWDSMW-2 i 0 I 27-FEB-95 ! 8240 ; 0.005 , U I 0.005 i TB 
Dlchlarae!hene, 1,2-~L0094619 LWDSMW-2 i 0 01-MAR-95 ! 8240 

I 
0.005 ! U 

" 
0.005 I EB 

Dichlorae!hene, 1,2- SNL0094667 LWDSMW-l 0 ! 02-MAR-95 I 8240 0.005 I U i 0.005 TB 
Dichlorae!hene, 1,2- ! SNL0099096 i LWDS-MW2 i 0 I 24-JUN-93 ! 8240 

, 
0.005 I U I 0.005 i EB , 

Dichloraethene, 1,2- i SNL0099097 LWDS-MW2 I 0 I 24-JUN-93 I 8240 0.005 I U i 0.005 I TB 
Dichloroethene, 1,2- i SNL0099118 'LWDS-MW1-DRUM! 0 I 27-DEC-93 L 624 I 0.005 , U 

, 
0.005 I TB 

I 
, 

Dichloraethene, cIs-l,2-' SNL0094376 I LWDS-MWI I 0 r 07-0CT-94 8010 0.001 
, 

U i 0.001 , EB ; 
Dlchloroethene, cls-l ,2-1 SNL0094377 i LWDS-MWI I 0 I 07-0CT-94 i 8010 

, 
0.003 I , 0.001 EB , 

! OichJoroethene, cis-1,2-! SNL0094378 LWDS-MWI 0 07-0CT-94 8010 
, 

0.002 '. 0.001 EB , 
Dichloroethene, cis-1 ,2-1 SNL0094379 I LWDS-MWI 0 I 07-0CT-94 8010 : 0.001 ! U I 0.001 i TB 
Dlchloraethene, cls-l ,2- SNL0094386 LWDS-MWI 0 30-NOV-94 8010 I 0.001 I U ! 0.001 i TB 
Dlchlarae!hene, cis-l ,2-, SNL0094412 LWDS-MW2 0 30-NOV-94 8010 I 0.001 I U I 0.001 , TB 
Dlchlarae!hene, cls-l ,2-1 SNL0094413 LWDS-MW2 0 07-DEC-94 8010 I 0.001 U 1 0.001 

, 
EB -

Dlchlarae!hene, cls-l ,2- SNL0094705 LWDS-MW2 0 12-JUN-95 8010 i 0.001 I U I 0.001 TB 
Dlchloroethene, cls-l ,2- SNL0094748 LWDS-MW2 0 12-JUN-95 8010 I 0.001 , U T 0.001 EB 
Dicn loraethene, ci s-1 ,2- SNL0094760 i LWDS-MWI 0 14-JUN-95 8010 I 0.001 U I 0.001 , TB 
ichloraethene, trans-l ,2, SNL0094376 I LWDS-MWI 0 07-0CT-94 8010 i 0.001 U T 0.001 EB 
ichloroethene, trans-l ,2 SNL0094377 LWDS-MWI 0 07-0CT-94 8010 , 0.001 U ! 0.001 I EB 
ichloraethene, trans-l ,~ SNL0094378 LWDS-MWI a 07-0CT-94 8010 I 0.001 I U T 0.001 I EB 
ichlarae!hene, trans-l ,2 SNL0094379 ; LWDS-MWI 0 07-0CT-94 8010 ! 0.001 I U I 0.001 I TB 
ichloroethene, trans-1 ,~ SNL0094386 LWDS-MWI 0 30-NOV-94 8010 I 0.001 U I 0.001 , TB 
ichloroethene, trans-1,2 SNL0094412 I LWDS-MW2 0 30-NOV-94 8010 , 0.001 I U I 0.001 I TB , 

ichlaroethene, trans-l,~ SNL0094413 LWDS-MW2 a 07-DEC-94 8010 I 0.001 
, 

U T 0.001 EB 

I I 0 . 18-MAR-96 
I 

! i ichloroethene, Irans-1,~ SNL0094465 LWDS-MWI 8010 , 0.5 I U 0.5 ,TB 
ichloroethene, trans-1 ,a SNL0094521 

I 
LWDS-MW2 I 0 I 21-SEP-95 8260 I 1 i U , 1 I TB 

ichloroethene, trans-l,2 SNL0094530 LWDS-MWI . 0 I 25-SEP-95 8260 I 1 I U I 1 I TB 
ichloroethene, trans-l,~ SNL0094531 I LWDS-MWI 0 I 25-SEP-95 8260 I 1 U I 1 I FB 
ichloroethene, trans-1 ,2 SNL0094543 I LWDS-MW2 0 

, 14-DEC-95 I 8260 , 1 I U T 1 I TB I ! , 
.ichloroethene. trans-1 ,2 SNL0094705 ! LWDS-MW2 0 ! 12-JUN-95 ! 8010 , 0.001 

I 
U , 0.001 TB 

ichloroethene, trans-1,2 SNL0094748 i LWDS-MW2 0 I 12-JUN-9S ! 8010 I 0.001 U 0.001 I EB 
ichloroethene, trans-1,2 SNL0094760 I LWDS-MWI 0 I 14-JUN-95 8010 0.001 ! U 

, 
0.001 TB , I 

Ichloroethene, trans-l,2 031518-001 ' LWDS-MW1-TB 
, 12-MAR-96 PA-SW946-801 0.12 U , 0.12 TB 

romethane-methyJene c[ i LWDS-04-BHOI 
, , 

SNL0090027 0 

! 
08-AUG-92 

, 
8240 , 5 ! U 

, 
5 EB , 

romethane-methtlene cf: SNL0090029 I LWDS-04-BHOI 0 0B-AUG-92 I 8240 I 5 , U .5 TB 
rame!hane-mettlylene cl SNL0090030 I L WDS-04-BHOI 0 09-AUG-92 8240 5 i U 

, 
5_ EB -

romethane-methylene cl, SNL0090032 , LWDS-04-BHOI 0 i 09-AUG-92 i 8240 j 5 i U 5 TB 
ramethane-me!tlylene of SNL0090053 i L WDS-04-BH02 0 I 10-AUG-92 8240 , 5 I U 5 EB 
romethane-methylene d SNL0090055 ! L WDS-04-BH02 0 ! 10-AUG-92 8240 i 5 i U I 5 I TB 
romethane-methylene d SNL0090162 I LWDS-SS 0 , 16-JUL-92 8240 ; 5 I U 5 i TB 
romethane-me!hylene ci SNL0090163 I LWDS-SS 0 I 16-JUL-92 8240 I 5 I U , S I TB 

~-"thane-melhylene CI SNL0090416 ! LWDS-SS 0 I 16-JUL-92 8240 5 
, U i 5 ; TB 

romethane-methylene ct SNLOO90595 ! LWDS-04-BH02 0 , 11-AUG-92 8240 5 ; U 5 i EB - , 
~ethane-methYlene cl SNL0090597 LWDS-04-BH02 0 , 11-AUG-92 8240 5 U 5 TB 
rome thane-methylene ct .. SNL0090622 , L WDS-04-BH03 0 12-AUG-92 8240 5 U 5 

" 

EB 
romethane-methylene d SNL0090624 LWDS-04-BH03 0 i 12-AUG-92 8240 5 ! U , 5 , TB 
r0l'!!ethane-methylene ct' SNL0090737 i LWDS-SS 0 17-JUL-92 8240 5 U 5 TB 

~ethane-methYlene c! SNL0090934 LWDS-SS 0 17-JUL-92 ! 8240 S U , 5 , TB 
romethane-methylene d SNL0091118 LWDS-SS 0 20-JUL-92 8240 5 U 5 TB 
romethane-methylene ct SNL0091157 LWDS-04-BH03 0 13-AUG-92 8240 5 , U 5 EB 
romethane-methyJene ct SNL0091171 LWDS-04-BH04 a 18-AUG-92 " 8240 5 U 5 EB 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Method 
Analyte Sample Number Qualifier 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth Sample Date 
Method 

Detected Qualifier Detection 
Type 

(Ft) (mglL) Limit 

romethane-melhyle~e ct SNLOO94377 LWDS-MWl 0 , 07-0CT-94 8010 0.001 U 0.001 EB 
romethane-meth~~.e cl SNLOO94378 LWDS-MWl 0 07-0CT-94 8010 0.001 U 0.001 EB 
romethane-methylene cl SNL0094379 LWDS-MWl 0 : 07-0CT-94 8010 0.001 U 0.001 TB 
romethane-meth~lene ct SNLOO94386 LWDS-MWl 0 30-NOV-94 8010 0.001 0.001 . TB 
romethane-meth~lene ct SNL0094411 LWDS-MW2 0 06-JUN-94 8260 0.001 J 0.002 TB 
romethane-methylene ct SNLOO94412 LWDS-MW2 0 30-NOV-94 8010 0.001 . 0.001 TB 
~thE!ne-meth:ilene ct SNL0094413 LWDS-MW2 0 07-DEC-94 8010 0.001 U 0.001 EB 
~~ha_ne-methylene ct SNL0099096 LWDS-MW2 0 24-JUN-93 8240 0.005 U 0.005 EB 
rome!~ane-methylene ct SNLOO99097 LWDS-MW2 0 24-JUN-93 8240 0.005 U 0.005 TB 
!:Q~~t.b5lne-methylene 9t SNL0099118 L WDS-MW1-DRUM 0 , 27-DEC-93 624 0.001 : J 0.005 TB 
~Chlor()propanec.h2- , SNL0090027 LWDS-04-BHOl ' 0 , 08-AUG-92 8240 5 i U : 5 EB 
~oropropane, 1,2- i SNL0090029 LWDS-04-BHOl 0 08-AUG-92 8240 5 U 5 ; TB 
~chloroeropane, 1,2- SNL0090030 L WDS-04-BHO 1 0 09-AUG-92 8240 5 U 5 EB 
~C~loroproeane, 1,2- SNL0090032 LWDS-04-BH01 0 i 09-AUG-92 I 8240 , 5 U 5 TB 

Dichloroproeane, 1,2- , SNLOO90053 LWDS-04-BH02 0 I 10-AUG-92 8240 5 : U 5 EB , 
~oeropane, 1,2- : SNLOO90055 LWDS-04-BH02 ; 0 I 10-AUG-92 I 8240 5 I U 5 TB 

Dlchloroer<erane, 1,2- ; SNL0090162 LWDS-SS 0 I 16-JUL-92 : 8240 5 I U ! 5 TB 
Dichloropropane. 1,2- ! SNL0090163 LWDS-SS i 0 I 16-JUL-92 8240 5 U 5 TB 
~1'()er9Pane, 1,2- : SNL0090416 I LWDS-SS ! 0 16-JUL-92 i 8240 5 I U I 5 TB 

Dichloropropane, 1,2- I SNL0090595 I LWDS-04-BH02 0 l1-AUG-92 I 8240 5 : U I 5 EB I , 

Dichloroeroeane, 1,2- i SNL0090597 
j 

LWDS-04-BH02 0 ! l1-AUG-92 ! 8240 5 i U ! 5 TB 
Dichloropropane, 1,2- I SNL0090622 LWDS-04-BH03 0 

I 
12-AUG-92 i 8240 i 5 

, U I 5 EB 
Dichloroproeane, 1,2- i SNLOO90624 LWDS-04-BH03 0 12-AUG-92 ! 8240 i 5 U I 5 TB 
Dichloropropane, 1,2- i 

I 

" SNL0090737 , LWDS-SS 0 I 17-JUL-92 , 8240 : 5 ! U I 5 TB 
Dichloropropane, 1,2- ! SNL0090934 I LWDS-SS i 0 I 17-JUL-92 : , 8240 5 I U I 5 i TB 
Dichloropropane, 1,2- ! SNL0091118 ! LWDS-SS 

, 
0 I 2Q-JUL-92 i 8240 I 5 

i 
U 

, 
5 I TB I 

Dichloropropane, 1,2- I SNLOO91157 I LWDS-04-BH03 I 0 I 13-AUG-92 ; 8240 i 5 U I 5 I EB I 

Dichloropropane, 1,2- I SNL0091171 LWDS-04-BH04 0 I 18-AUG-92 I 8240 I 5 I U I 5 I EB 
DichloroproE."ne, 1 ,2- I SNL0091174 L WDS-04-BH04 0 i 18-AUG-92 I 8240 i 5 ! U 

, 
5 I TB 

Dlchloropropane, 1,2- I SNL0091191 L WDS-04-BH04 0 I 19-AUG-92 I 8240 i 5 I U I 5 ! EB 
Dlchlorop..l'QI>ane, 1,2- , SNLOO91193 L WDS-04-BH04 0 19-AUG-92 I 8240 I 5 U I 5 I TB 
Dichloropropane, 1,2- I SNLOO91242 I L WDS-04-BH05 0 20-AUG-92 I 8240 I 5 I U I 5 I TB 
Dichloropropane, 1,2- I SNLOO91256 I LWDS-04-BH05 0 20-AUG-92 I 8240 , 5 I U I 5 i . EB , 
Dichloropropane, 1,2- I SNLOO91257 LWDS-04-BH05 0 20-AUG-92 ! 8240 I 5 I U 5 i TB 
Dichloropropane, 1,2- i SNL0091272 I LWDS-MWl 0 23-AUG-92 I 8240 i 5 I U I 5 I EB 
Dichloropropane, 1,2- I SNL0091274 I LWDS-MW1 0 

, 
22-AUG-92 ! 8240 i 5 I U I 5 I EB I 

Dichloropropane, 1,2- I SNL0091276 I LWDS-MWl 0 22-AUG-92 I 8240 I 5 I U I 5 I TB 
Dichloropropane, 1,2- I SNLOO91291 LWDS-MWl i 0 24-AUG-92 I 8240 I 5 )- U I 5 EB 
Dichloropropane, 1,2- I SNL0091293 I LWDS-MWl i 0 24-AUG-92 ! 8240 5 I U ! 5 TB , 
Dichloropropane, 1,2- ' SNL0091298 LWDS-MWl 0 25-AUG-92 I 8240 5 , U I 

I 5 I EB 
Dichloropropane, 1,2- SNL0091300 I LWDS-MWl " 0 25-AUG-92 ! 8240 5 i U : 5 I TB 
Dichloropropane, 1,2- I SNL0091933 L WDS-52-BH06 ! 0 05-SEP-92 I 8240 5 I U 

, 
5 I EB 

Dichloropropane, 1,2- I SNL0091935 I L WDS-52-BH06 I 0 05-SEP-92 I 8240 5 ! U i 5 TB , 
Dichloropropane, 1,2- i SNL0091944 L WDS-52-BH08 I 0 i 05-SEP-92 I 8240 5 

, 
U I 5 

, 
EB I i ; 

Dichloropropane, 1,2- : SNL0092723 i LWDS-MW2 
, 

0 I 18-SEP-92 i 8240 I 5 i U ; 5 ! TB , 
f-Dichloropropane, 1,2-----[ SNL0092746 ! LWDS-MW2 I 0 i 21-SEP-92 i 8240 5 I U 5 i TB I I 

Dichloropropane, 1,2-l SNL0092791 , LWDS-MW2 ; 0 23-SEP-92 8240 I 5 U , 
5 I EB I 

Dichloropropane, 1,2- I SNL0092B01 I 
, 

I U 
-, LWDS-MW2 i 0 23-SEP-92 8240 

I 
5 ; 5 , TB 

Dichloropropane, 1,2- i SNLOO92835 ; LWDS-MW2 I 0 24-SEP-92 i 8240 5 U ! 5 TB 
Dichloropropane, 1,2- i SNLOO92847 ! LWDS-MW2 i 0 01-0CT-92 i 8240 5 : U ! 5 TB 
DichloroQropane. 1,2- ! 

! I SNLOO92859 LWDS-MW2 ! 0 02-0CT-92 , 8240 i 5 U , 5 : TB 
Dichloropropane, 1,2- i SNLOO92871 ! LWDS-MW2 : 0 08-0CT-92 

, 
8240 i 5 ! U 5 , EB 

Dichloroeroeane. 1,2- ! SNL0092881 i LWDS-MW2 i 0 08-0CT-92 8240 ! 5 ! U 5 TB 
Dichloroeroeane, 1,2- : SNL0092948 LWDS-MW2 

, 
0 17-0CT-92 . 8240 5 U : 5 TB , 

Dichloroeropane, 1,2- : SNLOO92970 LWDS-MW2 I 0 21-0CT-92 8240 5 : U , 5 TB 
Dichloroproeane, 1,2- : SNL0092989 LWDS-MW1 ! 0 06-APR-93 8240 ; 5 U I 5 TB 
DichloroQroeane, 1,2- i SNL0093002 LWDS-MWU 0 I 08-APR-93 8240 i 5 U 5 , TB 
DichloroQroeane J 1,2- I, SNL0093003 LWDS-MWl 0 13-APR-93 8240 , 5 U ! 5 TB 
~opropane, 1,2- SNL0093013 LWDS-MW1 0 ! 14-APR-93 8240 

, 
5 U 5 TB 

Dichloropropane, 1,2- ' SNL0093035 LWDS-MWl 0 15-APR-93 8240 I 5 U 5 TB -
Dichloropropane, 1,2- SNL0093045 LWDS-MWl 0 17-APR-93 8240 5 ; U 5 TB 
Dichloropropane, 1,2- : SNL0093082 LWDS-MWl i 0 

, 
21-APR-93 8240 5 U 5 TB , : 

Dichloroeroeane, 1,2- i SNL0093092 LWDS-MWl 0 27-APR-93 8240 5 i U . 5 TB 
Dichloropropane, 1,2- SNL0093105 LWDS-MWl ; 0 

, 28-APR-93 8240 5 U 5 EB 

~!2er9Pane, 1,2- SNLOO93114 LWDS-MWl , 0 
, 28-APR-93 8240 5 U 5 TB 

Dichloropropane, 1,2- ; SNL0093124 LWDS-MWl . 0 i 30-APR-93 8240 5 U 5 TB 
Dichloropropane, 1,2- , SNL0093135 LWDS-MWl 0 03-MAY-93 8240 5 U 5 TB 
Dichloropropane, 1,2- SNLOO93236 LWDS-04-BH09 0 18-MAR-94 8240 5 , U 5 EB 

LWDS Trip blank and equipment blank resLJlts.xls Page 58 of 118 2/28/2006 12:35 PM 



Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 
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Table A·I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 
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Table A-iS_ Trip blank and equipment blank results for ER Sites 4,5, and 52_ 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number ' Sample Location Depth . Sample Date ' 
Method 

Detected Qualifier, Detection' 
Type 

(Ft) (mgIL) Limit 

ichloropropene, cis-l,3· SNL0094377 - LWDS-MWl 0 07-0CT-94 8010 0.001 U 0.001 EB 
ichlorop-"'flene, cis-l ,3· SNL0094378 LWDS-MWl 0 , 07-0CT-94 8010 0.001 U , 0.001 EB -_._--
ichlQr:Qp19j>ene, cis-l ,3· SNL0094379 LWDS-MWl 07-0CT-94 8010 U 0.001 T~~ 0 , 0.001 , 
ichloropropene, cis:l ,3· SNL0094386 LWDS-MWl 0 , 30-NOV-94 8010 0.001 U 0.001 TB 
ichloro~ropene. cis-l ,3· SNLoo94411 LWDS-MW2 0 06-JUN-94 8260 0.002 U 0.002 , TB 
ichloropropene, cis~§NL0094412 LWDS-MW2 0 30-NOV-94 8010 0.001 .u_~,:_O.OO! __ ,_TB __ 
jchloro~roQ:ene, cis-l ,3· SNL0094413 LWDS-MW2 i 0 I 07-DEC-94 8010 0.001 i U 0.001 EB 
~!opene, cis-l,3~ SNL0094465 LWDS-MWl I 0 18-MAR-96 I 8010 2 U 2 

, 
TB 

~p.!:.oj>ene, cis-l ,3! SNL0094521 I LWDS-MW2 0 21-SEP-95 8260 1 
, 

U 1 TB 

~~Q8ne, ELs:!..~ SNL~~?30 I LWDS-MWl 0 25-SEP-95 8260 1 , U 1 TB 
~,hloroprope-"", ci~!c~SNLOO94531 LWDS-MWl 0 : 25-SEP-95 I 8260 1 U I 1 , FB 

-~-'--

~ropene, cis-l,3' SNL0094543 i LWDS-MW2 0 : 14-DEC-95 , 8260 , 1 U I 1 I TB 
ichloropropene, cis-l,3' SNL0094618 LWDSMW-2 0 I 27-FEB-95 , 8240 i 0.005 I U 0.005 ! TB 
ichloropropene, cis-l,3· SNL0094619 I LWDSMW-2 ! 0 01-MAR-95 I 8240 i 0.005 U 0.005 EB 

, ichloroJlIQll~,,-e~ cis-l,31 SNL0094667 : LWDSMW-l : 0 i 02-MAR-95 
, 

8240 0.005 'I U i 0.005 i TB 
ichloropropene, cls-l,3: SNL0094705 LWDS-MW2 i 0 I 12-JUN-95 I 8010 i 0.001 j U ! 0.001 I TB 
ichloropropene, cis-l ,3' SNL0094748 : LWDS-MW2 

, 
0 I 12-JUN-95 i 8010 ! 0.001 i U 0.001 ! ~~ 

~rloropropene, ci~NL0094760 : LWDS-MWl ! , 
i , 0 14-JUN-95 8010 0.001 U 0.001 : TB 

ichloroprop~ne, cis-l ,3' SNL0099096 J LWDS-MW2 j 0 I 24-JUN-93 I 8240 I 0.005 i U I 0.005 I EB 
ichloropropene, cis-l ,3, SNL0099097 ! LWDS-MW2 i 0 I 24-JUN-93 

j 
8240 I 0.005 ! U ! 0.005 TB I 

ichloropro~ne, cis-l,3! SNL0099i18"lLWDS-MW1-DRUMi 0 I 27-DEC-93 624 
, 

0.005 i U 0.005 I TB I ! I 
ichloropropene, cis-l,3! 031518-001 

, 
LWDS-MW1-TB I 

, 
12-MAR-96 PA-SW846-80~ 0.06 I U I 0.06 ! TB I 

I 8240 ! I 
ichloro~ro~ene, trans-l ,l SNLOO90027 i LWDS-04-BHOl I 0 I 08-AUG-92 5 

I 
U I 5 I EB I 

~chloropropene, lrans-l ,; SNLOO90029 I LWDS-04-BHOl \ 0 I 08-AUG-92 i 8240 I 5 U 
, 

5 I TB 
lichloIQllropene,lrans-l,: SNLOO90030 I LWDS-04-BHOl 0 09-AUG-92 I 8240 I 5 U i 5 I EB 
ichloroQro~ene, trans-1,~ SNL0090032 I LWDS-04-BHOl , 0 I 09-AUG-92 8240 5 I U i 5 ~--
ichloropropene, Irans-l ,: SNL0090053 I LWDS-04-BH02 0 10-AUG-92 8240 5 , U 5 

I 
EB 

ichloropropene, trans-1A SNL0090055 i LWDS-04-BH02 I 0 10-AUG-92 8240 5 I U I 5 TB 
ichloropropene,lrans-l,! SNLOO90162 I LWDS-SS I 0 16-JUL-92 8240 5 U i 5 l-T-B-

ichloropropene, lrans-l ,I SNL0090163 ! LWDS-SS I 0 16-JUL-92 8240 5 I U I 5 I TB 
ichloropropene, lrans-l ,; SNL0090416 LWDS-SS I 0 16-JUL-92 8240 5 U 5 , TB 
ichloropropene, lrans-l " SNLOO90595 LWDS-04-BH02 0 l1-AUG-92 i 8240 I 5 U 5 , EB 
t,chloropropene, Irans-l,~ SNLOO90597 L WDS-04-BH02 I 0 ll-AUG-92 8240 5 U 5 TB 
ichloropropene, Irans~ 1,: SNL0090622 L WDS-04-BH03 0 12-AUG-92 8240 5 U 5 EB 
ichloropropene, Irans-l,i SNLOO90624 I LWDS-04-BH03 i 0 12-AUG-92 8240 5 U 5 TB 
ichloropropene, Irans-l ,I SNLOO90737 ! LWDS-SS 0 17-JUL-92 8240 5 I U 5 TB 
ichloropropene, Irans-l.' SNL0090934 LWDS-SS 0 I 17-JUL-92 8240 5 U 5 TB 
ichloropropene,lrans-l,. SNLOO91118 LWDS-SS 0 20-JUL-92 8240 5 U 5 TB 
ichloropropene, Irans-l,; SNLOO91157 LWD8-04-BH03 0 13-AUG-92 8240 I 5 U i 5 I EB I 

ichloropropene,lrans-1,l SNL0091171 LWDS-04-BH04 i 0 18-AUG-92 8240 5 U I 5 I EB 
ichloropropene, Irans-l,: SNL0091174 I LWDS-04-BH04 0 18-AUG-92 8240 5 I U I 5 I TB 
ichloroprooene,lrans-l,: SNL0091191 I LWDS-04-BH04 0 19-AUG-92 8240 5 U 5 I EB 
jchlor0l2:ro~ene, trans-1 A SNL0091193 I LWDS-04-BH04. 0 19-AUG-92 8240 5 i U i 5 I TB 
ichloropropene, Iran5-1 ,i SNL0091242 I L WDS-04-BH05 0 20-AUG-92 8240 5 ! U I 5 I TB I 

ichloropropene, lrans-l,: SNL0091256 I LWDS-04-BH05 0 20-AUG-92 I 8240 I 5 I U I 5 ! EB I 
ichloro~rol2:ene, trans-1,~ SNLOO91257 I LWDS-04-BH05 0 I 20-AUG-92 I 8240 ! 5 I U I 5 1---,'B-. -

I 

ichloropropene, Irans-l ,; SNLOO91272 I LWDS-MWl 0 I 23-AUG-92 i 8240 I 5 i U I 5 ! EB 
ichloropro~ene, trans-1 ,;: SNL0091274 i LWD8-MWl 0 22-AUG-92 8240 5 U I 5 EB 
ichloropropene, Irans-l ,: SNLOO91276 I LWDS-MWl 0 

i 
22-AUG-92 I 8240 i 5 i U i 5 I TB 

ichloropropene, IranS-D SNL0091291 LWDS-MWl 0 24-AUG-92 8240 I 5 I U 5 I EB I , 

ichloropropene, Ir,ms-l ,: SNLOO91293 I LWDS-MWl 0 24-AUG-92 ! 8240 I 5 I U ! 5 1~ 
ichloropropene, Irans-l ,: SNLOO9129B LWDS-MWl 0 L 25-AUG-92 I 8240 I 5 I U i 5 I EB 
ichloropropene, Irans-l ,: SNLOO91300 I LWDS-MWl 0 , 25-AUG-92 I 8240 I 5 

, 
U , 5 I TB I 

~!,propene, Irans-l,: SNL0091933 I L WDS-52-BH06 0 I 05-SEP-92 i 8240 I 5 I U i 5 , EB 
I I I ichloropropene, Irans-l,: SNL0091935 L WDS-52-BH06 0 , 05-SEP-92 ; 8240 5 U 5 ; TB 

ichloropropene,lrans-l,: SNL0091944 L WDS-52-BH08 0 I 05-SEP-92 i 8240 i 5 I U I 5 EB 
ichloro~ro~ene, trans-1,l SNL0092723 i LWDS-MW2 0 ! 18-SEP-92 ; 

8240 ; 5 U i 5 ! TB i 'chloroproP!'ne, lrans-l ,: SNL0092746 LWDS-MW2 0 I 21-8EP-92 I 8240 5 ; U 5 1 TB 
ichloroproE'ene, lrans-l,: SNLOO92791 I LWDS-MW2 0 I 23-SEP-92 I 8240 5 U 5 EB 
ichloropropene, Iran5-1,: SNLOO92BOl I LWDS-MW2 0 I 23-SEP-92 i 8240 5 U i 5 , TB 
'$!Q~pene, Irans-l ,: SNL0092B35 LWDS-MW2 0 I 24-SEP-92 I 8240 I 5 , U , 5 I TB 

SNLOO92847 I LWDS-MW2 
, 

U Ichloropropene, Irans-l ,: 0 ! 01-0CT-92 8240 , 5 5 TB 
Lc:hJoropro~ene, trans-1 ,: SNLOO92859 LWDS-MW2 0 I 02-0CT-92 I 8240 5 I U 5 

• 
TB 

ic:hloropropene,lrans-l,: SNL0092871 LWDS-MW2 0 08-0CT-92 • 8240 5 U 5 
, 

EB 
Lchloroproeene, trans-1,: SNL0092881 LWDS-MW2 0 OB-OCT-92 , 8240 5 U 5 TB 
ichloroeropene, trans-1,: SNL0092948 LWDS-MW2 0 17-0CT-92 8240 5 U 5 TB 
ichlor2P'~e, Irans-l,: SNL0092970 LWDS-MW2 0 ! 21-0CT-92 8240 5 U 5 TB 
ichloropropene, Iran8-1,: SNL0092989 LWDS-MWl 0 , 06-APR-93 i 8240 5 U , 5 TB 
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Table A-I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

LWDS Trip blank and equipment blank results.xls Page 62 of 118 2/28/2006 12:35 PM 



Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 
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Table A-IS_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample: 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth . Sample Date 
Method 

Detected Qualifier Detection, 
Type 

(Ft) (mgIL) Limit 

Dimelhylphenol.2,4- SNlO091172 LWDS-04-BH04 0 18-AUG-92 8270 10 U 10 EB 
Dimelhylphenol,2,4- SNlO091173 • LWDS-04-BH04 0 18-AUG-92 8270 11 U 11 EB 

~..IhYIJlhenol, 2,4- SNL0091192 LWDS-04-BH04 0 19-AUG-92 8270 10 U 10 EB 
Dime.Q1ylphenol, 2,4- SNL0091255 ' LWDS-04-BHOS 0 20-AUG-92 . 8270 10 U 10 EB 
Dime!i2ylp!1E>nol,2,4- SNL0091273 lWDS-MWl 0 23-AUG-92 • - 8270 10 U 10 EB 

...J2i..methylphe!:!.<lh.2,4- SNL0091275 LWDS-MWl 0 22-AUG-92 8270 10 U 10 EB 
Dimethylphenol,2,4- SNLOO91292 LWDS-MWl 0 . 24-AUG-92 , 8270 10 U 10 EB 
Dimethylphenol,2,4- SNL0091299 LWDS-MWl 0 25-AUG-92 8270 10 U 10 EB 
Dimethylphenol,2,4- SNLOO91934 

, 
LWDS-52-BH06 0 OS-SEP-92 8270 10 U 10 EB .-

Dimethylphenol,2,4- SNL0091945 LWDS-52-BH08 0 : OS-SEP-92 8270 10 • U 10 EB -------
Dimethylphenol,2,4- , SNL0092792 LWDS-MW2 , 0 23-SEP-92 8270 10 U , 10 i EB 
Dimethylphenol. 2,4- 1 SNL0092872 LWDS-MW2 0 , 08-0CT-92 8270 I 10 U I 10 EB 
Dimethylphenol, 2,4- SNLOO93106 I LWDS-MWl i 0 2B-APR-93 8270 10 U 10 I EB 
Dimethylphenol, 2,4- SNLOO93237 I l WDS-04-BH09 

, 
0 I 18-MAR-94 8270 10 U 10 EB 

Dimethylphenol, 2,4- , SNLOO93275 l WDS-04-BH 1 0 i 0 i 19-MAR-94 8270 i 10 ! U I 10 EB 
Dimethylphenol, 2,4- , SNL0093368 lWDS-OS-BH13 i 0 , 22-MAR-94 8270 10 U 10 EB 
Dimethylphenol, 2,4- SNL00934S8 . lWDS-OS-BH12 , 0 21-MAR-94 , 8270 10 U i 10 EB 
Dimethylphenol, 2,4- i SNL0093575 lWDS-OS-BHll 0 L 20~MAR-=-~4 8270 10 i U ! 10 , EB 
Dimethylphenol, 2,4- I SNL0093615 I lWDS-52-BH16 0 I 24-MAR-94 8270 10 I U 10 , EB I 

~YlphenO~~SNL0093647 
, 

lWDS-OS-BH14 i 0 , 23-MAR-94 8270 10 I U 10 I EB I I 
, 

Dimethylphenol, 2,4- I SNL0093706 I lWDS-52-BH15 ! 0 I 23-MAR-94 8270 10 I U I 10 EB 
Dimeth~lphenol, 2,4- i SNL0094017 : LWDS-MW2 i 0 l1-MAR-94 

, 
8270 0.01 I U 0,01 I EB , 

Dimeth~lphenol, 2,4- I SNL0094282 I LWDS-MWl I 0 06-JUN-94 i 8270 I 0.01 i U , 0,01 , EB 
Dimethylphenol, 2.4- i SNL0094303 I LWD&-MWl , 0 31-AUG-94 i 8270 I 0.01 I U ! 0,01 : EB 
DimethYJe!lenol, 2,4- , SNL0094414 ; lWDS-MW2 I 0 

I 
07-DEC-94 I 8270 I 0.01 i U ! 0,01 I EB 

Dimethylphenol, 2,4-'1 SNLOO94620 i LWDSMW-2 i 0 01-MAR-95 I 8270 I 0,01 i U , 0,01 ! EB 
Dimethylphenol, 2,4- I SNLOO94749 i LWDS-MW2 ! 0 12-JUN-9S 8270 , 0.01 i U I 0,01 i EB 
Dimethylphenol,2,4- I SNLOO99100~ LWDS-MW2 I 0 i 24-JUN-93 I 8270 

, 
0.01 U I 0,01 I EB I 

Dimethylphthalate ! SNL0090028 LWDS-04-BHOl I 0 08-AUG-92 I .' 8270 I 10 i U I 10 1 EB 
Dimethylphthalat~SNL0090031 LWDS-04-BHOl ! 0 I 09-AUG-92 1 8270 10 U 1 10 

, 
EB , 

Dimethylphthalate SNL0090054 I. LWDS-04-BH02 I 0 ! 10-AUG-92 8270 10 U I 10 I EB 
Dimethylphthalate SNL0090596 I LWDS-04-BH02 i 0 1 l1-AUG-92 8270 10 U 1 10 ! EB , 
Dimethylphthalate SNL0090623 1 lWDS-04-BH03 J 0 i 12-AUG-92 8270 10 U I 10 

I 
EB 

Dimethylphthalate SNL0091158 i l WDS-04-BH03 I 0 I 13-AUG-92 8270 I 10 I U I 10 EB I 
Dimethylphthalate SNL0091172 , L WDS-04-BH04 I 0 i 18-AUG-92 8270 i 10 i U I 10 EB 
Dimethylphthalate SNL0091173 I l WDS-04-BH04 I 0 -I 18-AUG-92 8270 I 11 i U 11 I EB 
Dimethylphthalate SNL0091192 I LWDS-04-BH04 I 0 19-AUG-92 8270 I 10 I U I 10 i EB 
Dimethylphthalate I SNL0091255 I L WDS-04-BH05 I 0 20-AUG-92 8270 I 10 I U I 10 EB 
Dimethylphthalate I SNL0091273 I LWDS-MWl J 0 23-AUG-92 , 8270 i 10 

, 
U ! 10 EB 

Dimethylphthalate SNlO091275 I LWDS-MWl I 0 22-AUG-92 ! 8270 I 10 I U I 10 EB 
Dimethylphthalate ! SNlO091292 I LWDS-MWl I 0 24-AUG-92 i 8270 I 10 I U I 10 I EB 
Dimethylphthalate , SNL0091299 L LWDS-MWl 0 2S-AUG-92 ! 8270 I 10 I U 1 10 EB 
Dimethylphthalate ! SNlOO91934 I lWDS-S2-BH06 I 0 05-SEP-92 i 8270 I 10 l U i 10 EB 
Dimethylphthalate SNlO091945 I lWDS-52-BH08 I 0 05-SEP-92 i 8270 I 10 U i 10 EB 
Dimethylphthalate I SNlO092792 i lWDS-MW2 I 0 23-SEP-92 ! 8270 I 10 I U , 10 EB 
Dimethylphthalate SNlO092872 I lWDS-MW2 I 0 I 08-0CT-92 i 8270 I 10 I U 10 EB 
Dimethylphthalate SNl0093106 I lWDS-MWl i 0 I 28-APR-93 I 8270 I 10 i U i 10 

I 

EB 
I I I- , 

Dimethylphthalate SNlO093237 I lWDS-04-BH09 0 ! 18-MAR-94 8270 I 10 , U , 10 I EB 
Dimethylphthalate SNlO093275 I LWDS-04-BH10 

, 
0 i 19-MAR-94 , 8270 ; 10 ! U ! 10 I EB , 

Dimethylphthalate SNlO093368 ! LWDS-05-BH13 , 0 I 22-MAR-94 1 8270 I 10 I U I 10 EB 

U 270 
I 

Dimethylphthalate SNlO093458 LWDS-05-BH12 0 , 21-MAR-94 i 10 ! U , 10 L. EB 
Dimethylphthalate SNlO093575 I LWDS-05-BHll I 0 I 20-MAR-94 8270 I 10 ! U ; 10 i~-
Dimethylphthalate SNlOO93615 1 LWDS-S2-BH16 0 24-MAR-94 8270 ! 10 i U ! 10 EB 
Dimethvlphthalate SNLOO93647 lWDS-05-BH14 0 I 23-MAR-94 8270 ! 10 i U i 10 

• 

EB 
Dimeth~l~hthalate SNLOO93706 lWDS-52-BH15 0 1 23-MAR-94 8270 10 ; U 10 EB 
Dimeth)'lj:>hthalate SNLOO94017 , lWDS-MW2 0 l1-MAR-94 

, 
8270 I 0.Q1 , U 

, 0.01 EB I , , 

Dimeth)'lJ:>!l1halate I SNL0094282 lWDS-MWl 0 06-JUN-94 I 8270 i 0.Q1 , 
U ! 0.01 EB , 

Dimethvlphthalate ! SNLOO94303 I lWDS-MWl I 0 31-AUG-94 8270 0.01 U 0.D1 EB 
Dimethll~hthalate SNLOO94414 , lWDS-MW2 I 0 07-DEC-94 ; 8270 0.Q1 , U 0.01 EB 
Dimethylphthalate SNLOO94620 i lWDSMW-2 0 01-MAR-95 8270 , 0.01 U 

, 
0.01 EB i , , 

Dimethyl~hthalate 
, 

SNLOO94749 lWDS-MW2 i 0 12-JUN-95 8270 0.01 U ! 0.01 i EB , , 

Dimethylphthalate SNLOO99100 lWDS-MW2 0 24-JUN-93 8270 , 0.01 I U 0.01 
, 

EB , 

Dinitro-o-cresol SNLOO94620 lWDS MW-2 0 , 01-MAR-95 8270 , 0.05 , U 0.05 EB 
Dinitro-o-cresoJ SNL0094749 LWDS-MW2 0 12-JUN-9S 8270 0.05 U , 0.05 EB -------

Dinitra-o-cresol,4,6- SNL0090028 LWDS-04-BHOl 0 08-AUG-92 8270 50 U 50 EB 
Dinitra-o-cresol,4,6- SNL0090031 LWDS-04-BHOl 0 09-AUG-92 8270 50 U 50 

, 
EB 

Dinitra-o-cresol,4,6- SNLOO90054 . L WDS-04-BH02 0 10-AUG-92 8270 50 U SO EB 
Dinitro-o-cresol,4,6- SNL0090596 l WDS-04-BH02 0 ll-AUG-92 8270 S2 U 52 EB 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Amount 
Analyte Sample Number Sample Location , Sample Date Qualifier 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth · Sample Date 
Method 

Detected Qualifier Detection' 
Type 

(Ft) (mglL) Limit 

Dinitrotoluene,2,6- SNLOO90623 -'- LWDS-04-BH03 0 · 
12-AUG-92 8270 10 U 10 EB 

Dinitrotoluene, 2,6- SNLOO91158 LWDS-04-BH03 0 13-AUG-92 8270 10 U 10 -~ EB 
Dinitrotoluene,2,6- SNLOO91172 LWDS-04-BH04 0 18-AUG-92 8270 10 U 10 EB 
Dinitrotoluene, 2,6- SNL0091173 LWDS-04-BH04 0 

· 
18-AUG-92 8270 11 . U 11 EB 

Dinitrotoluene, 2,6- SNL0091192 LWDS-04-BH04 0 19-AUG-92 8270 10 U 10 EB -
Dinitrotoluene, 2,6-=-__ SNL0091255 LWDS-04-BH05 0 20-AUG-92 8270 10 U 10 EB 

DinitrotoluE!ne, ~!...~- SNL0091273 LWDS-MW1 0 23-AUG-92 8270 10 U ---- 10 EB 

DinitrotoLl!.e_t!.e-.! __ ?2.?- SNL0091275 LWDS-MW1 0 • 22-AUG-92 8270 10 U -- 10 EB 

~!rotD~~_~e-,-?,6- SNLOO91292 ; LWDS-MW1 0 24-AUG-92 . 8270 10 U 10 EB , 
Dini1!0to~uen~.L~L6- SNL0091299 LWDS-MW1 0 25-AUG-92 8270 , 10 U 10 EB 

~lnltrotoIUE!~? .. 6- SNL0091934 i LWDS-52-BH06 0 05-SEP-92 8270 10 U 10 EB 
~itrotoluene. 2,6- SNL0091945 LWDS-52-BH08 0 05-SEP-92 8270 10 U 10 EB 

Dinitrotoluene, 2,6- SNL0092792 ; LWDS-MW2 0--, 23-SEP-92 8270 10 U 10 EB 
Dinilrololuene, 2,6- i SNL0092872 LWDS-MW2 I 0 

, 
08-0CT-92 i 8270 10 i U 10 EB , 

~J.~.!<?lueE!~! 2,6- I SNL0093106 LWDS-MW1 0 I 28-APR-93 i 8270 i 10 
, 

U 10 EB 
Dinitrotoluene, ~L6- i SNL0093237 I LWDS-04-BH09 0 i 18-MAR-94 i 8270 10 U ---- 10 EB 
Dinitrotoluene,2,§.:--.. SNL0093275 LWDS-04-BH10 , 0 1 19-MAR-94 ! 8270 

, 10 U 10 . EB 
Dinitrotoluene, 2,6- SNL0093368 LWDS-05-BH13 0 , 22-MAR-94 i 8270 10 U 10 i EB 
Dlnitrotoluene,2,6:_ SNL0093458 L WDS-05-BH 12 

, 
0 21-MAR-94 i 8270 10 U 10 i EB , , , 

Dinitrotoluene,2,6- ; SNL0093575 LWDS-05-BH11 ; 0 20-MAR-94 I 8270 10 
, 

U 10 I EB , i 
Dinitrotoluene,2.6- SNL0093615 I LWDS-52-BH16 I 0 ; 24-MAR-94 i 8270 ! 10 

, 
U 

, 
10 I EB I , 

Dinitrotoluene,2,6- SNLOO93647 i LWDS-05-BH14 ! 0 I 23-MAR-94 I 8270 I 10 U 10 i EB I 

Dinltrotoluene,2,6- ! SNLOO93706 I LWDS-52-BH15 i 0 i 23-MAR-94 I 8270 , 10 ! U 10 EB 
Dinitrotoluene,2,6-

, 
SNLOO94017 ! LWDS-MW2 i 0 11-MAR-94 , i 8270 0.01 , U ! 0.01 i EB 

Dinitrotoluene, 2,6- i SNL0094282 i LWDS-MW1 
, 

0 06-JUN-94 I 8270 i 0.01 1 U ! 0.01 : EB , 
Dinitrotoluene, 2,6- , SNL0094303 LWDS-MW1 I 0 ! 31-AUG-94 i 8270 I 0.01 U ! 0.01 i EB 
Dinitrotoluene, 2,6- i SNL0094414 i LWDS-MW2 i 0 I 07-DEC-94 i 8270 I 0.01 U 0.01 I EB 
Dinitrotoluene, 2,6- I SNL0094620 

, 
LWDSMW-2 : 0 01-MAR-95 I 8270 0.01 U i 0.01 i EB , I i 

Dinitrotoluene, 2,6- 1 SNL0094749 I LWDS-MW2 1 0 ! 12-JUN-95 1 8270 0.01 I U 1 0.01 I EB 
Dinitrotoluene, 2,6- I SNL0099100 LWDS-MW2 I 0 1 24-JUN-93 1 8270 0.01 

I 

U 

I 

0.01 

I 

EB 
Diphenylh~drazine, 1,2,1 SNL0094017 LWDS-MW2 ! 0 I 11-MAR-94 i 8270 0.01 U 0.01 EB I 

~~Ibenzene i SNL0090027 LWDS-04-BH01 1 0 I 08-AUG-92 I 8240 5 U 5 EB 
Ethyl benzene ! SNL0090029 LWDS-04-BH01 i 0 i 08-AUG-92 1 8240 5 1 U ! 5 I TB 

___ ~~benzene i SNL0090030 LWDS-04-BH01 0 09-AUG-92 : 8240 5 I U I 5 I EB ~ 

Ethyl benzene 
, 

SNL0090032 LWDS-04-BH01 i 0 I 09-AUG-92 8240 5 I U ! 5 1 TB I , 
____ Ethyl benzene I SNL0090053 LWDS-04-BH02 I 0 I 10-AUG-92 1 8240 I 5 

, 
U I 5 I EB 

~~ylbenzene 1 SNL0090055 LWDS-04-BH02 0 j 10-AUG-92 1 8240 i 5 I U ! 5 I TB 
j SNL0090162 LWDS-SS 0 16-JUL-92 I 8240 5 

I U ! 5 
I 

TB ~~Ibenzene i , I 

Eth~1 benzene j SNL0090163 LWDS-SS 0 16-JUL-92 1 8240 5 
, 

U I 5 i TB I 

Ethyl benzene ! SNLOO90416 LWDS-SS 0 16-JUL-92 j 8240 I 5 j U i 5 
, 

TB , 
Eth~1 benzene j SNL0090595 ! LWDS-04-BH02 0 11-AUG-92 I 8240 I 5 j U i 5 I EB 
Ethyl benzene j SNL0090597 I L WDS-04-BH02 ' 0 I 11-AUG-92 i 8240 ! 5 I U L 5 1 TB 
Ethyl benzene SNL0090622 I LWDS-04-BH03 ! 0 i 12-AUG-92I 8240 ! 5 I U I 5 I EB I 
Ethyl benzene i SNL0090624 i L WDS-04-BH03 i 0 12-AUG-92 ! 8240 5 J U I 5 i TB 
Ethyl benzene j SNL0090737 i LWDS-SS i 0 , 17-JUL-92 I 8240 I 5 ! U ! 5 I TB 
Ethyl benzene I SNL0090934 LWDS-SS I 0 17-JUL-92 8240 I 5 i U ! 5 i TB 
Ethyl benzene SNLOO91118 ! LWDS-SS , 0 : 20-JUL-92 8240 

, 
5 i U I 5 ! TB 

Ethtl benzene 
, 

SNLOO91157 j L WDS-04-BH03 0 I 13-AUG-92 
, 

8240 
, 

5 i U 5 i EB i 

Ethyl benzene SNLOO91171 
I 

L WDS-04-BH04 : 0 i 18-AUG-92 ! 8240 ,. 5 I U 5 I EB 
Ethyl benzene SNL0091174 L WDS-04-BH04 0 i 18-AUG-92 ! 8240 ; 5 1 U 5 TB 
Ethyl benzene j SNL0091191 

! 
LWDS-04-BH04 0 i 19-AUG-92 i 8240 i 5 

, 
U ~ EB ; 

Ethtl benzene j SNL0091193 I LWDS-04-BH04 i 0 i 19-AUG-92 ! 8240 i 5 i U 5 TB 
Eth~1 benzene 

, 
SNL0091242 I LWDS-04-BH05 ! 0 i 20-AUG-92 i 8240 i 5 U 5 TB I 

Ethtl benzene SNLOO91256 , LWDS-04-BH05 I 0 20-AUG-92 I 8240 I 5 U 5 EB 
Ethtl benzene I SNLOO91257 LWDS-04-BH05 i 0 I 20-AUG-92 

, 
8240 5 U , 5 

• 

TB , 

Ethtl benzene I SNLOO91272 I LWDS-MW1 I 0 23-AUG-92 ! 8240 ; 5 , U 5 ; EB 
Ethyl benzene SNL0091274 

, 
LWDS-MW1 0 ; 22-AUG-92 

, 
8240 5 , U 5 , EB , i I 

Ethyl benzene SNL0091276 
, 

LWDS-MW1 I 0 22-AUG-92 I 8240 5 . U 5 : TB , ---
Ethyl benzene SNL0091291 LWDS-MW1 0 • 24-AUG-92 8240 5 . U 5 EB 
Ethyl benzene SNL0091293 , LWDS-MW1 0 24-AUG-92 8240 I 5 U 5 TB 
Ethyl benzene SNL0091298 i LWDS-MW1 0 25-AUG-92 8240 5 i U 5 EB -
Ethyl benzene SNL0091300 I LWDS-MW1 0 , 25-AUG-92 8240 5 : U 5 TB 
Ethyl benzene SNL0091933 : LWDS-52-BH06 0 i 05-SEP-92 : 8240 5 

, 
U 5 EB 

Ethyl benzene SNL0091935 LWDS-52-BH06 0 05-SEP-92 8240 5 U 5 TB 
Ethyl benzene . SNL0091944 LWDS-52-BH08 0 05-SEP-92 • 8240 5 , U 5 EB 

~Ibenzene SNL0092723 LWDS-MW2 0 , 18-SEP-92 8240 5 U 5 TB 
Ethtl benzene SNL0092746 LWDS-MW2 0 21-SEP-92 8240 5 U 5 

. 
TB 

Ethyl benzene SNL0092791 . LWDS-MW2 0 23-SEP-92 , 8240 5 
, 

U ; 5 EB 

LWDS Trip blank and equipment blank results. xis Page 66 of 118 2/2812006 12;35 PM 



Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

LWDS Trip blank and equipment blank results.xls Page 67 of 118 2128/2006 12;35 PM 



Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth ; Sample Date 
Method 

Detected aualilier . Detection. 
Type 

(Ft) (mgIL) Limit 

,!,XI~I)phthalate, b,s(: SNL0091273 LWDS-MW1 0 23-AUG-92 8270 45 B 10 EB 
~hylhex1I)flhthaJate, b,sJ: SNL0091275 LWDS-MW1 0 . 22-AUG-92 8270 10 U 10 EB 
thylhexyl)phthalate, bis(: SNL0091292 LWDS-MW1 , 0 24-AUG-92 8270 10 B 10 EB 
thylhexyl)ehthalate, bis(: SNL0091299 LWDS-MW1 0 25-AUG-92 8270 52 B 10 EB 
thylhexyl)phthalate, bis(: SNL0091934 L WDS-52-BH06 0 05-SEP-92 8270 10 U 10 EB 
thylhex~l)phthalate, bis(: SNL0091945 LWDS-52-BH08 0 05-SEP-92 8270 . 53 10 E~ 
thylhexyl)phthalate, bis(I SNL0092792 LWDS-MW2 , 0 23-SEP-92 8270 10 U 10 EB 
th~lhex~l)ehthalate, bis(: SNL0092872 LWDS-MW2 ! 0 08-OCT-92 8270 10 , U 10 EB .-
thylhexyllf>hthalate, bis(: SNL0093106 i LWDS-MW1 0 28-APR-93 8270 1.4 BJ 10 EB 
~YI)ehthalate, bis(: SNL0093237 LWDS-04-BH09 0 18-MAR-94 8270 10 U . 10 EB -
thYlhexyJ)~alate, bis(: SNL0093275 LWDS-04-BH10 0 ! 19-MAR-94 8270 10 , U 10 EB 
thylhexyl)phthalate, bis(, SNL0093368 ; LWDS-05-BH13 0 I 22-MAR-94 8270 10 i U 10 EB I 

thylhexyl)~hthalate, biS(1 SNL0093458 ! LWDS-05-BH12 0 , 21-MAR:9~_~?70 10 : U 10 EB 
~lhex~l)phthalate, bisF SNL0093575 I LWDS-05-BH11 0 i 20-MAR-94 8270 10 U 10 EB 
thylhexYiiPhthalate, bis(: SNLOO93615 , LWDS-52-BH16 0 , 24-MAR-94 -; 8270 2.2 BJ 10 EB 
thylhexyll~hthalate, bis(: SNL0093647 ! LWDS-05-BH14 0 I 23-MAR-94 ~~-8270 1.2 i J 10 , EB 
thylhexyl)phthalate, bis(l SNLOO93706 I LWDS-52-BH15 0 I 23-MAR-94 8270 9.8 i BJ 10 EB 
thylhexyl)phthalate, bis(l SNLOO94017 , LWDS-MW2 0 

, 
11-MAR-94 8270 0.01 , U , 0.01 EB , 

thylhex~l)ehthalate, bis(i SNLOO94282 i LWDS-MW1 I 0 I 06-JUN-94 8270 i 0.01 , U 
, 0.Q1 ; EB 

thylhexyl)phthalate, bis(: SNLOO94303 I LWDS-MW1 0 31-AUG-94 8270 0.01 , U 0.01 EB 
thylhexyl)phthalate, bis(l SNL0094414 I LWDS-MW2 i 0 i 07-DEC-94 8270 0.01 i U i 0.Q1 . ; EB 
thylhexyl)phthalate, bis(l SNL0094620 i LWDSMW-2 0 I 01-MAR-95 8270 I 0.01 

I 

U i 0.Q1 
, 

EB , i 
thylhexyl)phthalate, bis(: SNL0094749 I LWDS-MW2 I 0 I 12-JUN-95 8270 I 0.01 U ! 0.Q1 I EB 
tl1)llhexyl)phthalate, bis(i SNL0099100 i LWDS-MW2 i 0 ! 24-JUN-93 8270 I 0.01 U i 0.01 EB 

Europium-152 I SNL0094220 iLWDS-04-BH09-EBI 0 i 18-MAR-94 GAMMA I 0.0311 U i 0.0311 
, 

EB , 

Europium-152 i SNL0094223 I L WDS-04-BH1 O-EB I 0 19-MAR-94 i GAMMA I 0.03562 U I 0.03562 EB 
Europium-152 I SNL0094226 !LWDS-05-BH11-EB 0 20-MAR-94 GAMMA I 0.0304 U 0.0304 EB 
Europium-152 I SNL0094227 LWDS-MW1 I 0 

, 
06-JUN-94 GAMMA I 0.0227 U I 0.0227 EB 

Europium-152 I SNL0094243 LWDS-MW2 0 I 07-DEC-94 GAMMA i 0.0227 U 0.0227 EB 
Europium-152 SNL0094247 LWDS-MW1 I 0 I 08-DEC-94 GAMMA I 0.0288 U ! 0.0288 FB 
Europium-154 SNLOO94220 . LWDS-04-BH09-EB 0 I 18-MAR-94 GAMMA I 0.0452 U 0.0452 EB 
Europium-154 SNL0094223 i LWDS-04-BH10-EB 0 19-MAR-94 GAMMA i 0.06064 U 0.06064 EB 
Europium-154 SNL0094226 I LWDS-05-BH11-EB 0 20-MAR-94 GAMMA I 0.0544 U 0.0544 EB 
Europium-154 SNL0094227 LWDS-MW1 0 06-JUN-94 GAMMA I 0.0451 U 0.0451 EB 
Europium-154 I SNL0094243 I LWDS-MW2 0 07-DEC-94 I GAMMA I 0.0466 U 0.0466 EB 
Europium-154 , SNL0094247 LWDS-MW1 0 i 08-DEC-94 I GAMMA I 0.0434 U 0.0434 ! FB 
Europium·155 SNL0094220 LWDS·04·BH09-EB 0 18-MAR-94 I GAMMA , 0_045 U 0.045 EB 
Europium-155 I SNL0094223 LWDS-04·BH10-EB 0 19-MAR-94 GAMMA I 0.04614 U ! 0.04614 EB 
Europium·155 I SNL0094226 L WDS-05-BH11-EB 0 20·MAR-94 I GAMMA I 0.0472 U 0.0472 EB 
Europium·155 SNL0094227 LWDS-MW1 ; 0 06-JUN·94 I GAMMA I 0.0376 

I 
U ! 0.0376 EB 

Europium·155 SNL0094243 LWDS-MW2 0 07·DEC-94 I GAMMA I 0.0335 U ! 0.0335 I EB 
Europium·155 SNL0094247 LWDS-MW1 I 0 i 08·DEC-94 I GAMMA i 0.0403 , 

U I 0_0403 i FB 
Fluoranthene SNL0090028 LWDS-04-BH01 I 0 I 08-AUG,92 i 8270 I 10 I U , 10 ; EB 
Fluoranthene I SNL0090031 I LWDS-04-BH01 I 0 , 09-AUG-92 i 8270 I 10 I U ! 10 I EB I , 
Fluoranthene SNLOO90054 LWDS-04-BH02 I 0 10-AUG-92 I 8270 

I 
10 U 

, 10 i EB 
Fluoranthene SNL0090596 I L WDS-04-BH02 i 0 11-AUG-92 

, 
8270 10 

I 
U ; 10 i EB 

Fluoranthene SNL0090623 LWDS-D4-BH03 
, 

0 12-AUG-92 8270 i 10 U 10 , EB , 
Fluoranthene SNL0091158 I L WDS-04-BH03 i 0 I 13-AUG-92 ! 8270 I 10 I U , 10 I EB , 

Fluomnthene SNL0091172 L WDS-04-BH04 I 0 18-AUG-92 8270 r 10 i U I 10 ! EB 
Fluoranthene SNL0091173 I L WDS-04-BH04 I 0 I 18-AUG-92 , 8270 11 I U 

, 
11 i EB I I I 

Fluoranthene SNL009t192 i L WDS-04-BH04 i 0 I 19-AUG-92 8270 ! 10 U I 10 , EB , 
i Fluoranthene SNL0091255 

, 
L WDS-04-BH05 I 0 i 20-AUG-92 8270 I 10 U 10 EB I I ; 

Fluoranthene SNL0091273 I LWDS-MW1 
I 0 i 23-AUG-92 8270 10 U ! 10 , EB 

Fluoranthene SNL0091275 LWDS-MW1 0 i 22-AUG-92 8270 i 10 U 10 EB 
Fluoranthene SNL0091292 LWDS-MW1 0 I 24-AUG-92 8270 I 10 U 10 EB 
Fluoranthene SNL0091299 LWDS-MW1 I 0 I 25-AUG-92 8270 10 U 10 EB 
Fluoranthene SNL0091934 L WDS-52-BH06 

, 
0 I 05-SEP-92 8270 I 10 U , 10 EB 

Fluoranthene SNL0091945 I L WDS-52-BH08 0 ! 05-SEP-92 8270 10 U I 10 ; EB 
Fluoranthene SNL0092792 LWDS-MW2 0 23-SEP-92 8270 10 U I 10 I EB 
Fluoranthene , SNL0092872 LWDS-MW2 0 I 08-0CT-92 8270 , 10 U 10 I EB 
Fluoranthene SNL0093106 

, LWDS-MW1 0 ! 28-APR-93 8270 10 U 10 ! EB 
Fluoranthene SNL0093237 I L WDS-04-BH09 0 18-MAR-94 8270 10 U 10 I EB 
Fluoranthene SNL0093275 LWDS-04-BH10 , 0 : 19-MAR-94 8270 10 U 10 , EB 
Fluoranthene SNL0093368 I LWDS-05-BH13 , 0 22-MAR-94 8270 10 U 10 , EB 
Fluoranthene SNL0093458 LWDS-05-BH12 0 21-MAR-94 8270 10 U 10 I EB 
Fluoranthene SNLOO93575 LWDS-05-BH11 0 2(}MAR-94 8270 10 U '- 10 EB 
Fluoranthene SNLOO93615 LWDS-52-BH16 0 24-MAR-94 8270 10 U 10 EB 
Fluoranthene SNLOO93647 LWDS-05-BH14 0 • 23-MAR-94 : 8270 10 U 10 EB 
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Method 
Analyte Sample Number Sample Location Sample Date Qualifier 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number , Sample Location Depth Sample Date Detected Qualifier Detection· 
(Ft) 

Method 
(mg/L) Limit 

Type 

~plorob~~~~~ SNL0091299 LWDS·MW1 0 25·AUG·92 8270 10 
. 

U 10 EB 
Hexachlorobenzene SNL0091934 LWDS·52·BH06 ' 0 05-SEp·92 8270 10 , U 10 EB 
Hexachlorobenzene SNL0091945 LWDS·52·BH08 0 05,SEP,92 8270 10 U 10 . EB 

" 

Hexachlorobenzene SNL0092792 LWDS-MW2 0 23-SEP-92 8270 10 U 10 EB 
Hexachlorobenzene ; SNLOO92872 LWDS-MW2 0 08-0CT-92 8270 10 U 10 EB 
Hexachlorobenzene SNL0093106 LWDS-MW1 0 28-APR-93 8270 10 U 10 EB 

~~chlorobenzen"-----.J3NL00932}7 L WDS-04-BH09 0 18-MAR-94 8270 , 10 U 10 EB 
Hexachlorob.enzene, SNL0093275 , LWDS-04-BH10 ' 0 19-MAR-94 8270 10 U 10 EB 
Hexachlorobenzene SNL0093368 , LWDS·05-BH13 0 22-MAR-94 8270 10 U 10 EB 
Hexachlorobenzene SNL0093458 , 

LWDS·05-BH12 ; 0 21-MAR-94 8270 10 U , 10 EB --
Hexachlorobenzene SNL0093575 i L WDS·05-BH 11 0 20-MAR-94 8270 10 U 10 EB 
Hexachlorobenzene i SNL0093615 i LWDS·52-BH16 0 24-MAR-94 I 8270 , 10 U 10 EB 
Hexachlorobenzene SNL0093647 ; LWDS·05-BH14 0 23-MAR-94 8270 10 U 10 ' EB 
Hexachlorobenzene SNL0093706 i LWDS·52-BH15 0 23-MAR-94 I 8270 10 I U 10 

o~-EB-

Hexachlorobenzene SNL0094017 , 
LWDS-MW2 0 11-MAR-94 , 8270 I 0.01 , U 0.D1 EB 

Hexachlorobenzene I SNL0094282 , LWDS-MW1 0 06·JUN-94 I i 8270 , 0.01 U 0.D1 EB 
Hexachlorobenzene ! SNL0094303 i LWDS-MW1 0 31-AUG-94 I 8270 , 0.Q1 i U i 0.Q1 EB 
Hexachlorobenzene SNL0094414' LWDS-MW2 0 07-DEC-94 8270 0.Q1 I U 0.Q1 EB 
Hexachlorobenzene I SNL0094620 LWDSMW-2 0 01-MAR-95 I 8270 i 0.Q1 U ; 0,01 EB 
Hexachlorobenzene SNL0094749 LWDS-MW2 0 12-JUN-95 I 8270 i 0.Q1 U 0.Q1 EB 
Hexachlorobenzene I SNL0099100 LWDS-MW2 0 24·JUN-93 I 8270 i 0,01 U I 0.Q1 EB 
Hexachlorobutadiene SNL0090028 LWDS·04·BH01 0 08-AUG-92 I 8270 I I 10 U I 10 EB 
Hexachlorobutadiene i SNL0090031 LWDS·04·BH01 0 09-AUG-92 I 8270 I 10 U , 10 EB 
Hexachlorobutadiene SNL0090054 L WDS·04·BH02 0 I 10-AUG-92 I 8270 i 10 U 

, 
10 EB 

Hexachlorobutadiene SNL0090596 LWDS·04-BH02 0 11-AUG-92 8270 I 10 U ; 10 EB 
Hexachlorobutadiene SNL0090623 L WDS·04·BH03 0 I 12-AUG-92 i 8270 i 10 U I 10 ! EB 
Hexachlorobutadiene I SNLOO91158 I LWDS·04·BH03 0 

, 
13-AUG-92 I 8270 I 10 U i 10 i EB , I I 

Hexachlorobutadiene I SNL0091172 I LWDS·04·BH04 I 0 18-AUG-92 I 8270 I 10 U 
! 

10 EB I 
Hexachlorobutadiene I SNL0091173 L WDS·04·BH04 , 0 18-AUG-92 I 8270 11 U 11 EB 
Hexachlorobutadiene I SNL0091192 I L WDS·04·BH04 0 19-AUG-92 8270 10 I U I 10 : EB 
Hexachlorobutadiene I SNL0091255 I L WDS·04·BH05 0 20-AUG-92 8270 10 I U I 10 I EB 
Hexachlorobutadiene SNL0091273 I LWDS-MW1 0 23-AUG-92 8270 10 ! U i 10 i EB 
Hexachlorobutadiene SNLOO9.1275 I LWDS-MW1 0 22-AUG-92 8270 10 i U I 10 I EB 
Hexachlorobutadiene SNL0091292 I LWDS-MW1 0 24-AUG-92 8270 I 10 I U , 10 

, 
EB I 

Hexachlorobutadiene SNL0091299 I LWDS-MW1 0 25-AUG-92 8270 10 I U i 10 ; EB 
Hexachlorobutadiene SNL0091934 I L WD8-52·BH06 0 05-SEP·92 8270 I 10 ! U ! 10 EB 
Hexachlorobutadiene I SNL0091945 L WDS·52·BH08 I 0 05-SEP-92 8270 ! 10 i U I 10 , EB 
Hexachlorobutadiene I SNL0092792 LWDS-MW2 I 0 23-SEP-92 8270 i 10 I U I 10 EB 
Hexachlorobutadiene ! SNL0092872 LWDS-MW2 I 0 08-0CT-92 8270 10 I U i 10 

, 
EB 

Hexachlorobutadiene I SNL0093106 LWDS-MW1 I 0 I 28-APR·93 8270 I 10 I U 10 EB 
Hexachlorobutadiene I SNL0093237 i LWDS·04-BH09 I 0 [ 18-MAR-94 8270 I 10 i U 10 I EB I 
Hexachlorobutadiene I SNL0093275 

, 
L WDS-04-BH 1 0 I 0 I 19-MAR-94 I 8270 I 10 i U 10 EB ! 

Hexachlorobutadiene I SNL0093368 LWDS-05-BH13 0 
, 

22-MAR-94 I 8270 J 10 I U 10 ! EB , I 

Hexachlorobutadiene SNLOO93458 I LWDS-05-BH12 I 0 i 21-MAR-94 I 8270 i 10 i U 10 EB 
Hexachlorobutadiene SNL0093575 LWDS-05-BH11 f 0 i 20-MAR-94 I 8270 .1 10 : U 10 ! EB 
Hexachlorobutadiene SNL0093615 , L WDS·52-BH 16 0 I 24-MAR-94 

i 
8270 i 10 i U 10 I EB 

Hexachlorobutadiene I SNL0093647 ! LWDS-05-BH14 i 0 , 23-MAR-94 8270 I 10 U 10 I EB 
Hexachlorobutadiene I SNL0093706 i L WDS-52-BH 15 0 I 23-MAR-94 i 8270 I 10 i u i 10 EB 

I I Hexachlorobutadiene I SNL0094017 , LWDS-MW2 0 I 11-MAR-94 ! 8270 i 0.Q1 i U 0.Q1 EB ---. -
Hexachlorobutadiene I SNL0094282 , LWDS-MW1 0 i 06-JUN-94 

i 
8270 I 0.D1 , U i 0.D1 EB 

Hexachlorobutadiene 
, 

SNL0094303 I LWDS-MW1 0 I 31-AUG-94 8270 0.Q1 
-, 

U 0.D1 EB I , . I 
Hexachlorobutadiene I SNL0094414 i LWDS-MW2 i 0 07·DEC-94 I 8270 0.Q1 i U 0.Q1 EB , 
Hexachlorobutadiene I SNL0094620 ! LWDSMW-2 , 0 I 01-MAR-95 I 8270 0.D1 , U 

, 0.D1 EB I 
Hexachlorobutadiene SNL0094749 , LWDS-MW2 , 0 i 12-JUN·95 ! 8270 0,01 U 0.Q1 EB 
Hexachlorobutadiene ! SNL0099100 j LWDS-MW2 i 0 24-JUN·93 ; 8270 0,01 U 

, 0.Q1 EB , 
xachlorocyclo~entadieri SNL0090028 LWDS·04-BH01 0 

, 
08-AUG-92 

, 
8270 10 U 10 EB I 

xachlorocyclopentadieri SNL0090031 i LWDS-04-BH01 0 i 09-AUG-92 8270 10 U I 10 EB 
xachlorocyclopenladier SNL0090054 ! LWDS·04-BH02 0 I 10-AUG-92 i 8270 10 ! U 10 i EB 

~xachloroctclo~entadien SNLOO90596 LWDS·04-BH02 0 11-AUG-92 8270 10 U 10 EB 
~~achloroctclopentadie~ SNLOO90623 : LWDS·04-BH03 0 12-AUG-92 8270 10 

, 
U 10 EB , 

~!achlo.'9-,,~cloQenladier, SNL0091158 LWDS·04-BH03 0 13-AUG-92 8270 10 U 10 EB 
~achloroctclo~entadier: SNL0091172 , LWDS·04-BH04 0 I 18-AUG-92 8270 10 U . 10 EB 
~hIOro-"I"'IOpenladier, SNLOO91173 LWDS·04-BH04 0 18-AUG-92 8270 11 , U 11 EB 
~xachloroc.l'.clopenladien SNL0091192 LWDS·04-BH04 , 0 19-AUG-92 : 8270 10 , U . 10 EB 
exachloroctcl0Qenladier SNL0091255 LWDS·04-BH05 i 0 20-AUG-92 8270 10 U 10 EB 
~~yclopenladier SNL0091273 LWDS-MW1 0 23-AUG-92 8270 10 U 10 EB 
""achloroc~cloQenladier SNLOO91275 LWDS-MW1 : 0 , 22-AUG-92 8270 10 U 10 EB -
""achlorocyclooenladier SNLOO91292 LWDS-MW1 0 24-AUG-92 8270 10 U 10 EB 
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Table A-I3_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number ' Sample Location Depth Sample Date , Detected · Qualifier Detection 
(Ft) 

Method 
(mg/L) Limit 

Type 

~achloroc~cloeentadier SNLOO91299 LWDS-MWI 0 . 25-AUG-92 . 8270 10 · U 10 EB 
""achloroc~cloeentadier SNLOO91934 LWDS-52-BH06 0 OS-SEP-92 8270 10 U 10 EB 
~xachloroc~cloeentadler SNLOO91945 LWDS-52-BH08 0 OS-SEP-92 8270 10 U 10 EB 
exachlorocyclopentadier SNLOO92792 LWDS-MW2 0 23-SEP-92 8270 10 U 10 . EB .. _----
exachlorocyclopentadier SNLOO92872 LWDS-MW2 0 08-0CT-92 8270 10 U 10 EB __ 
""achloroc~clopentadier SNLOO93106 LWDS-MWI 0 28-APR-93 8270 10 U , 10 E~--,-
~xachlorocyclopentadier SNL0093237 LWDS-04-~H09 • 0 18-MAR-94 8270 10 U 10 EB 
~achloroc~clol'entadier SNLOO93275 LWDS-04-BH10 0 19-MAR-94 8270 10 U 10 EB 
exachlorocY"lopentadier SNLOO93368 LWDS-OS-BHI3 0 I 22-MAR-94 8270 10 , U 10 EB ------
,",-"Chloro£)'cloeentadie~ SNLOO93458 LWDS-05-BHI2 0 21-MAR-94 8270 10 · U 10 EB 
xachloro~.Y"lopentadier SNLOO93575 LWDS-05-BHll 0 '. 20-MAR-94 8270 , 10 I U 10 , EB 
xachlorocyclopentadie£_SN LOO9361S LWDS-52-BHI6 0 24-MAR-94 8270 10 U 10 EB -
xachloroc~clopentadiei SNLOO93647 L WDS-05-BHI4 . 0 23-MAR-94 8270 10 U 10 EB , I 
~achloroc}"clo~entadje~ SNL0093706 ! LWDS-52-BHI5 0 i 23-MAR-94 8270 , ~ U 10 EB ._. 
xachlorocyclopentadien SNL0094017 LWDS-MW2 , EB , ; 0 ll-MAR-94 I 8270 0.01 : U , 0.01 i , , -.~----

exachloroc~cloeentadien SNLOO94262 LWDS-MWI 0 06-JUN-94 8270 , 0.01 ; U , O.Ot I EB 
xachloroc~ntadie~ SNL0094303 I LWDS-MWI I 0 

, 
31-AUG-94 8270 0.01 U 0.01 i EB , , 

xachlorocyclopentadle~ SNLOO94414 1 LWDS-MW2 0 I 07·DEC-94 8270 i 0.01 i U ! 0.01 ! EB I 
~rocY"lopentadler SNLOO94620 LWDSMW-2 0 I 01-MAR-95 I 8270 I 0.01 

, 
U I 0.01 EB , I 

~xachl~entadle, SNL0094749 i LWDS-MW2 0 i 12-JUN-95 ! 8270 , 0.01 i U I 0.01 EB 
~xachlorocyclopentadle-'i. SNLOO99100 I LWDS-MW2 I I 24-JUN-93 8270 I 0.01 

I 
U I 0.01 EB 0 I I 

Hexachloroethane SNL0090028 ! LWDS-04-BHOI i 0 i 0B-AUG-92 f I 
10 U ! 10 i EB , , 8270 , 

Hexachloroethane ! SNLOO90031 I LWDS-04-BHOI ! 0 
I 

09-AUG-92 8270 , 10 I U i 10 ! EB 
Hexachloroethane i SNLOO90054 ! L WDS-04-BH02 ! 0 10-AUG-92 i 8270 I 10 I U ! 10 I EB 
Hexachloroethane ! SNL0090596 ! LWDS-04-BH02 i 0 

, 
ll-AUG-92 8270 10 U 

I 
10 

, 
EB ! , , 

Hexachloroethane ! SNL0090623 I LWDS-04-BH03 i 0 I 12-AUG-92 i 8270 I 10 I U 
, 

10 I EB ! 
, 

Hexachloroethane ! SNLOO91158 
I 

LWDS-04-BH03 i 0 i 13-AUG-92 I 8270 10 ! U I 10 ! EB 
Hexachloroethane I SNLOO91172 L WDS-04-BH04 , 0 I 18-AUG-92 i 8270 I 10 I U I 10 , EB 
Hexachloroethane I SNLOO91173 I L WDS-04-BH04 I 0 I 18-AUG-92 I 8270 I 11 U 11 ! EB 
Hexachloroethane I SNLOO91192 I L WDS-04-BH04 1 0 I 19-AUG-92 I 8270 ~ 10 ! U 10 I EB , 

Hexachloroethane 
I 

SNLOO91255 LWDS-04-BH05 
I 

0 I 20-AUG-92 I 6270 10 i U 10 ! EB 
Hexachloroethane SNLOO91273 LWDS-MWI 0 I 23-AUG-92 I 8270 I 10 U 

" 
10 i EB 

Hexachloroethane 
, 

SNLOO91275 LWDS-MWI 0 22-AUG-92 ! 8270 I 10 U ! 10 I EB I 

Hexachloroethane i SNL0091292 LWDS-MWI 0 24-AUG-92 I 8270 i 10 U I 10 I EB 
Hexachloroethane I SNL0091299 LWDS-MWI 0 25-AUG-92 I 8270 I 10 U 

, 
10 I EB 

Hexachloroethane i SNL0091934 LWDS-52-BH06 i 0 i 05-SEP-92 I 8270 10 U 10 i EB 
Hexachloroethane I SNLOO91945 LWDS-52-BH08 ! 0 05-SEP-92 I 8270 10 U 10 I EB 
Hexachloroethane I SNlOO92792 LWDS-MW2 i 0 ! 23-SEP-92 I 8270 10 U 10 ! EB 
Hexachloroethane I SNLOO92872 LWDS-MW2 I 0 08-0CT-92 I 8270 10 U 10 , EB 
Hexachloroethane I SNLOO93106 LWDS-MWI , 

0 28-APR-93 I 6270 I 10 ! U 
I 

10 
, 

EB , ! , 

Hexachloroethane I SNLOO93237 L WDS-04-BH09 ! 0 18-MAR-94 I 8270 I 10 i U I 10 I EB 
Hexachloroethane I SNLOO93275 I LWDS-04-BH10 ! 0 

i 

19-MAR-94 I 8270 I 10 
1 

U I 10 i EB 
Hexachloroethane I SNLOO93368 LWDS-05-BHI3 : 0 22-MAR-94 I 8270 I 10 I U 10 I EB I 

I i I i I I I 
, 

Hexachloroethane SNLOO93458 LWDS-05-BHI2 0 21-MAR-94 8270 10 U 10 
, 

EB ! 

Hexachloroethane ! SNL0093575 LWDS-05-BHll I 0 ! 20-MAR-94 I 8270 I 10 U I 10 I EB , ! 

Hexachloroethane ! SNLOO93615 I LWDS-52-BHI6 I I 

I 

! 
I 0 I 24-MAR-94 I 8270 10 

f 
U i 10 EB 

Hexachloroelhane i SNLOO93647 i LWDS-05-BHI4 0 I 23-MAR-94 I 8270 10 U i 10 -I EB 
Hexachloroethane SNLOO93706 I LWDS-52-BHI5 0 I 23-MAR-94 I 8270 10 -~ U I 10 ! EB 
Hexachloroethane I SNLOO94017 I LWDS-MW2 ; 0 I l1-MAR-94 I 6270 , 0.01 1 U I 0.01 EB -
Hexachloroethane I SNL0094282 i LWDS-MWI I I I i , i I , 0 06-JUN-94 I 8270 0.01 U , 0.01 EB 
Hexachloroethane i SNLOO94303 

, 
LWDS-MWI ! 0 I 31-AUG-94 I 6270 I 0.01 I U 

, 
0.01 EB ! , I 

Hexachloroethane SNLOO94414 i LWDS-MW2 0 : 07-DEC-94 i 8270 i 0.01 i U : 0.01 ! EB 
Hexachloroethane : SNLOO94620 I LWDSMW-2 0 

-~ 

i 8270 I 0.01 I U I 0.01 ! ~~ I I ' 01-MAR-95 
j Hexachloroethane 

, 
SNLOO94749 I LWDS-MW2 0 

, 
12-JUN-95 i 8270 

, 
0.01 U 0.01 , 

i I 
, 

i EB 
~-"chloroethane ! SNLOO99100 LWDS-MW2 0 24-JUN-93 8270 0.01 i U i 0.01 EB 

SNL0090027 i LWDS-04-BHOI 0 i 08-AUG-92 8240 I 10 ! U 10 EB Hexanone. 2- I I , 
Hexanone. 2- , SNL0090029 

, 
LWDS-04-BHOI , 0 08-AUG-92 8240 ! 10 I U , 10 , TB 

Hexanone. 2- I SNL0090030 \ LWDS-04-BHOI 0 09-AUG-92 , 8240 I 10 U 10 EB 
Hexanone,2- ! SNLOO90032 LWDS-04-BHOI 0 I 09-AUG-92 .- 6240 , 10 i U I 10 TB 
Hexanone, 2-

, 
SNL0090053 I L WDS-04-BH02 0 , lQ-AUG-92 8240 , 10 U 10 EB 

Hexanone, 2- , SNLOO90055 ' , L WDS-04-BH02 , 0 10-AUG-92 8240 : 10 U 10 TB ; 

Hexanone! 2- ! SNLOO90162 I LWDS-SS 0 16-JUL-92 8240 I 10 i U 10 TB 
Hexanone, 2- SNL0090163 , LWDS-SS 0 16-JUL-92 8240 I 10 I U 10 TB i 
Hexanone, 2- SNL0090416 LWDS-SS 0 16-JUL-92 8240 10 U 10 TB 
Hexanone, 2- SNLOO90595 LWDS-04-BH02 0 ll-AUG-92 8240 , 10 i U 10 EB 
Hexanone, 2- SNL0090597 L WDS-04-BH02 0 l1-AUG-92 8240 10 U 10 TB 
Hexanone,2- i SNL0090622 LWDS-04-BH03 0 12-AUG-92 8240 10 U 10 EB 
Hexanone, 2- , SNL0090624 L WDS-04-BH03 0 12-AUG-92 , 8240 10 U 10 TB 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Method 
Analyte Sample Number Qualifier 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte 
Sample' 

Sample Number Sample Location: Depth ' Sample Date' 
Amount Method 
Detected ' Qualifier 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Method 
Analyle Sample Number Qualifier 
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Table A-l3_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number Sample Location 
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Amount Method 
Qualifier Detection 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Amount Method 
Analyte Sample Number , Sample Localion Sample Date Detected Qualifier 
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Table A-IS_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number Sample Date· 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location Depth Sample Date 
Method 

Detected Qualifier Detection 
Type 

. (Ft) (mg/L) Limit 

Manganese SNLOO92351 LWDS·MW1 0 25-AUG-92 6010 0.034 0.D1 -~ 
Manganese SNL0092374 LWDS-52-BH06 0 05-SEP-92 6010 0.01 U 0.01 EB 
Manganese SNL0092418 LWDS-52-BH08 0 05-SEP-92 6010 0.01 U 0.01 EB 
Manganese SNL0092507 LWDS-52-BH07 0 07-SEP-92 6010 0.01 U 0.01 EB 
Manganese SNLOO92532 LWDS-MW2 0 07-SEP-92 6010 0.01 U 0.01 EB 
Manganese SNLOO92685 LWDS-52-BH07 0 06-SEP-92 6010 0.01 0.01 EB 

___ M_§nganes~ ~ ___ SNLOO92795 LWDS-MW2 0 23-SEP-92 6010 1.5 0.01 EB 

~!l9~~e~_e SNLOO92875 LWDS-MW2 0 08-0CT-92 • 6010 0.01 U : 0.01 EB 
__ M5!!lg~nese SNLOO93107 , LWDS-MW1 i 0 28-APR-93 6010 0.034 0.01 . EB 

_~a..~.a~~e~_ SNL0093238 I L WDS-04-BH09 0 18-MAR-94 6010 0.0064 : J 0.01 EB 

_~c!!lganese SNL0093276 i LWDS-04-BH10 i 0 19-MAR-94 . 6010 0.0042 I J 0.01 EB 
____ Manganese . SNL0093369 I L WDS-05-BH 13 0 22-MAR-94 6010 0.01 U , 0.01 EB 

~~.i!ganese : SNL0093459 LWDS-05-BH12 0 I 21-MAR-94 , 6010 0.01 U 0.01 EB 
Man.9anese i SNL0093576 : L WDS-05-BH 11 0 20-MAR-94 6010 0.01 U 0.01 EB 

~a~g~~~se ! SNL0093616 LWDS-52-BH16 i 0 , 24-MAR-94 6010 i 0.01 U . 0.01 i EB 
SNL0093648 I LWDS-05-BH14 I EB ~~5i.!!.e.~ ___ L- . I 0 , 23-MAR-94 6010 i 0.0089 J 0.01 i 

ManQanese ! SNL0093707 i LWDS-52-BH15 0 i 23-MAR-94 ! 6010 0.0054 J 0.01 EB 
Manganese SNL0094026 ! LWDS-MW2 , 0 ! 09-MAR-94 ! 6010 0.005 U 0.005 EB 
ManQanese SNLOO94283 ! LWDS-MW1 i 0 

I 
06-JUN-94 I 6010 i 0.005 U 0.005 EB 

Manganese , SNL0094304 
, 

LWDS-MW1 

I 
0 31-AUG-94 6010 , 0.D15 U 0.015 I EB , , 

Manganese i SNL0094415 i LWDS-MW2 0 I 07-DEC-94 6010 
I 

0.015 I U 0.Q15 i EB ! 
I 

I 

I 
Manganese i SNLOO94621 I LWDS MW-2 0 I 01-MAR-95 I 6010 i 0.015 I U 0.Q15 EB 
Manganese I SNLOO94750 I LWDS-MW2 I 0 i 12-JUN-95 I 6010 I 0.D15 I U i 0.Q15 EB 
Manganese SNL0099067 I LWDS-MW2 i 0 ! 24-JUN-93 I 6010 I 0.005 I U 

, 
0.005 E~_ 

Manganese-54 I SNL0091301 I LWDS-04-BH01 0 
I 

09-AUG-92 i GAMMA ! 22.4 ! < 22.4 ! EB 
Manganese-54 I SNL0091518 i LWDS-04-BH01 I 0 08-AUG-92 , GAMMA I 14.1 I < i 14.1 , EB 
Manganese-54 i SNLOO91526 i LWDS-04-BH02 0 i 10-AUG-92 I GAMMA ! 22.6 I < : 22.6 

, 
EB 

Manganese-54 I SNLOO91574 I LWDS-04-BH02 0 I 11-AUG-92 I GAMMA I 12 i < I 12 EB 
Manganese-54 I SNLOO91682 LWDS-04-BH03 0 12-AUG-92 I GAMMA I 20.3 I < I 20.3 I EB 
Manganese-54 ~OO91733 LWDS-04-BH03 0 13-AUG-92 ! GAMMA i 21.2 i < I 21.2 EB 
Manganese-54 SNLOO91789 L WDS-04-BH04 0 18-AUG-92 GAMMA , 17.8 < 17.8 

, 
EB 

Manganese-54 SNL0091925 LWDS-04-BH04 I 0 19-AUG-92 GAMMA· 18.6 < 18.6 EB 
Manganese-54 SNL0092176 L WDS-04-BH05 0 20-AUG-92 GAMMA 19 < 19 EB 
Manganese-54 SNL0092208 LWDS-MW1 0 24-AUG-92 GAMMA 23.9 < ! 23.9 EB 
Manganese-54 SNLOO92216 LWDS-MW1 0 22-AUG-92 GAMMA 20 I < I 20 I EB 
Manganese-54 SNLOO92323 LWDS-MW1 I 0 23-AUG-92 I GAMMA 12.6 I < I 12.6 EB 
Manganese-54 SNLOO92349 LWDS-MW1 I 0 25-AUG-92 GAMMA I 7.3 i < I 7.3 ! EB 
Manganese-54 SNL0092373 LWDS-52-BH06 0 05-SEP-92 GAMMA j 10.6 I < I 10.6 I EB 
Manganese-54 SNLOO92417 LWDS-52-BH08 ! 0 05-SEP-92 GAMMA ! 9.16 I < I 9.16 , EB .. -
Manganese-54 SNLOO92506 LWDS-52-BH07 i 0 I 07-SEP-92 I GAMMA 6.28 < 6.28 EB 
Manganese-54 I SNLOO92538 LWDS-MW2 I 0 I 07-SEP-92 I GAMMA I 6.12 I < 

, 
6.12 i EB , , 

Manganese-54 I SNLOO92664 LWDS-52-BH07 I 0 I 06-SEP-92 GAMMA I 9.41 

! 
< I 9.41 I EB 

I 
, 

Manganese-54 i SNL0092793 LWDS-MW2 

I 
0 i 23-SEP-92 GAMMA 

I 
9.61 < , 9.61 I EB 

MaQganese-54 J L08-0CT-92 
, , 

SNL0092873 LWDS-MW2 0 I GAMMA 7.82 < 7.82 I EB 
Manganese-54 I SNL0094220 ILWDS-04-BH09-EBi 0 I 18-MAR-94 

, 
GAMMA 0.0116 U 0.0116 i EB I 

Manganese-54 I SNL0094223 I LWDS-04-BH1 O-EB 0 ! 19-MAR-94 I GAMMA I 0.01342 I U i 0.01342 I EB 
Manganese-54 SNL0094226 ! LWDS-05-BH11 -EBI 0 I 20-MAR-94 GAMMA i 0.01se-[ U ! 0.0136 i EB 
Manganese~54 SNL0094227 LWDS-MW1 

, 
0 i 06-JUN-94 I GAMMA I 0.00875 I U I 0.00875 EB , 

I 

Manganese-54 
, 

I SNLOO94243 LWDS-MW2 0 07-DEC-94 GAMMA I 0.0118 , U I 0.0118 LEB 
Manganese-54 SNLOO94247 LWDS-MW1 i 0 08-DEC-94 I GAMMA I 0.D106 U I 0.Q1 06 I FB 
Manganese-56 SNLOO91301 LWDS-04-BH01 I 0 i 09-AUG-92 I GAMMA I 76.6 I < i 76.6 EB 
Manganese-56 SNLOO91518 LWDS-04-BH01 I 0 I 08-AUG-92 ! GAMMA I 79.5 < ! 79.5 EB I , 
Manganese-56 SNLOO91526 LWDS-04-BH02 I 0 I 10-AUG-92 I GAMMA I 78.4 , < 

, 
78.4 , EB 

Manganese-56 SNLOO91574 LWDS-04-BH02 0 I 11-AUG-92 
, 

GAMMA 88 < 88 EB I 

Manganese-56 SNLOO91682 LWDS-04-BH03 , 
0 I 12-AUG-92 , GAMMA 72.1 ! < 72.1 EB 

Manganese-56 , SNL0091733 L WDS-04-BH03 i 0 13-AUG-92 GAMMA 88.7 , < I 88.7 , EB 

~ganese-56 , SNL0091789 I L WDS-04-BH04 0 18-AUG-92 GAMMA 70.9 < 70.9 · EB 
_ Manganese-56 SNL0091925 , L WDS-04-BH04 0 19-AUG-92 GAMMA 87.5 < . 87.5 I EB 

Manganese-56 SNL0092176 ! L WDS-04-BH05 0 20-AUG-92 
, 

GAMMA 71.3 < 71.3 EB I 

~anese-56 SNL0092208 LWDS-MW1 I 0 24-AUG-92 i GAMMA 71.7 < 71.7 · EB 
Manganese-56 SNLOO92216 : LWDS-MW1 , 0 22-AUG-92 GAMMA 71.9 < 71.9 EB 
Manganese-56 SNL0092323 , LWDS-MW1 0 23-AUG-92 GAMMA 13.3 < 13.3 EB 
Manganese-56 SNL0092349 LWDS-MW1 0 , 25-AUG-92 , GAMMA 30.5 < 

, 
30.5 EB 

Manganese·S6 SNL0092373 LWDS-52-BH06 0 05-SEP-92 GAMMA 30.2 < 30.2 EB 
Manganese-56 SNL0092417 L WDS-52-BH08 0 05-SEP-92 GAMMA 16.5 < 16.5 · EB 
Manganese-56 SNL0092506 L WDS-52-BH07 0 07-SEP-92 GAMMA 17.4 < 17.4 EB 
Manganese-56 i SNL0092538 , LWDS-MW2 0 07-SEP-92 GAMMA 33.4 < 33.4 EB 
Manganese-56 SNL0092664 LWDS-52-BH07 0 . 06-SEP-92 GAMMA 18.2 < 18.2 EB 
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Table A·la. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle Sample Number 
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Table A-I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle Sample Number Sample Location , 
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Table A-IS_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Sample 
Analyte Sample Number Sample Location' Depth : Sample Date 

, ~ , 

Analytical 
Method 

Amount 
Detected 

(mg/L) 

Method 
Qualifier Detection 

: Limit 

Sample 
Type 

_ MetJ:1)'1~!!~.nol, 4· _-;:S",N",L,00"~9",2:Oc79~2o--~-7LW~D:;;S~-M"i;W'22~T-~0~+-:2::;3::::-S",E;;:P,;--,,,92~~---;c82~7;;;0~-,-~-:;1.;;0~_·_-"U,-~~_1",0,---~,_-oE:~B:--_ 
_ ~li:'YJjJhenol, 4- ,-' S:cN:oLO:c0:",9:::2::8.7~2,_-.--__ -ocLW~D~S"-M",,W~2,~~_0:--~! -o0c::8c.:-O:,:C==T:--:c:92:--~--,8:c:2o:7::c0~,'~"""",1~0~~ ___ -;;Uc_~~""C1",0 __ ~~-;E:~B 

Methylphenol, 4- SNL0093:;;1:;:06;;--'--;-i.Lc;W2D,~So:--;."M;:;WC;'1~_--'---o0c__,-~28:o:-~Ac;:P'o:R~-9",3-,--~"""8,,,27:;:0o---,-~_1;;;0:----'~_7:U __ ,_~1,,0,----,-~-,E=:B, ___ __ 
Methylphenol, 4- SNL0093237 LWDS.04-BHO;:9c--':,~-::0~~-"1B-~M'CA,,,R-::-9,,4_~-::8,=,27:::0:---,-~_1,,0:--~~-:-oU~-.-__ .-;c10:----:~-;::EB:--__ 

I-~M~e~th2hY~'IIP~th~e~no~l,c4~-~~~S~N~L~0~09~3~2:Oc75~--,-~L~W~D~S::::-0~4~-B~H~1~0c__~.;;0 __ -~19~-~M~A~R~.9~4,--~"""8,,,27:;:0o---+!~_1;;;0:--~~_~U~ ___ ~1~0~~ __ ~EB:--_1 
Methylphenol,4- SNL0093368 LWDS-05-BH1,"3~~",0~-i-'2~,2,-,-M",A",R=-'-,,9:c-4-+-~~82c.:7=0,----;-! ~--:1",0~--r-~-,U"--~~'-710:--~_.---:=E",B. __ 
Methyl~henol, 4- SNL0093458 LWDS-05-BH12 0 I 21-MAR-94 8270 '10 U' 10 EB 

1_"M",e":th:"y",lp",h",en".'o-,,I,c:-4:--~,--' --'.'S,,-N~L~00~9~3~5~75~=~=~L:cW;';' =;;;D~Sj-0~5~-B~Hj1~1====~0==:' j2~0;;-M~A~R~-~9t4-:;'~~,-::'~8,,:2~7=0;~~;' ~~..:'-c-1-::0;~~~c--~-:";:U======~1~0===-==.=~E~B~~-1 
~"M",e":thC'YI,,,IIIIP~thO'en".'o~I,--:4:--~~' --'.'S"-N~L~00:c:9,,,3~6~1:5:--~'-7L~W;;;D-::S~-5~2~-B=:H~1~6~.~~0~+:--:2~4~-M~A~R=---::9,,4-+-; ~~82~7=0~_~1 ~""C1",0--:~~--:U~_,' __ ~10:--~I,-__ EB 

I-~M~e~th2Y~lp~h~en~o~I,~4~-~,--"""S~N~L~00~9S3~6~47~-"-7LW~D:;;S~-OS~~B~H~1~4-+~~0~+'~2S3::::-M~A~R~-~9~4-,--1 ~~82~70 :, __ -,1-,,0._-+~-,U,,---+~~10:---+~-oEB Methyl~nol, 4- SNLOO93706 LWDS-52-BH15' 0 I 23-MAR-94, 827M 10 I U I 10 : EB 
~Me\!lY1Phenol, 4- I SNL0094282 I LWDS-MW1 0, 06-JUN!::-ge:4,-,!~_82~7~0~-+---,0::".0,=-1'---i'_ ~-,U'---~~-,:0".0,,-,1 __ -+-~EB 
~~IpJ:1enoh±~L...§NL0094303 i LWDS-MWl 0 i 31-AUG-94 I 8270 0.01! U ! 0.01 EB 
___ M~\!lY.IJ:lI:!.enol, 4- ! SNLOO94414 : LWDS-MW2 i 0 : 07-DEC-94: 8270 I 0.01 I U ' 0.01 : EB 
_ Meth.l:lP!l.enol,4-.. i SNLOO;;o97.46O;2Ci:o--:,c----;"Lw~D'iiS'-i-M~W""-~2-:C----;0c---+1-0::1:-:;-MC;A':~R"'_~95:;--,c11---;8s:2;:;:70o---+! --~0.~01~+1 ---;'U;---:---'0'"'.0'"'1---:" ~-O:EB 
~)'IpI1_enol, '!:.. __ ' SNL0094749 I LWDS-MW2 ! 0 I 12-JUN-95 8270 I 0.01 I~-;:u~-+I ~~0·.~01:---1i' ~-;E"'B;----
__ . Meth)'lphenol, 4- _S::cN:-;:Lc:0c::0,=99::.1~00~-+1 -;-;"Lc::W~D:o'S~-C"M';OWc-;2~--i'~-;0:----iI--:o2,=-4--,:J-;;U'-:'.N.-c-9:::3:-+! ~-;8,,:2:::70:---+' ~-"0,,".0;;-1~--,'-+-_;:U:--+1 ~-,,:0':-::0c-1 ~+I __ -;E",B;'--_I 

Naphthalene ,SNL009002U'--cL'C;W~DSSc--0~4;-:-B~H~0:c:1c--+ I'~~O'---_+I, ---;c0B-;='?Ac;UG~-9",2-+! ~~8",27:;:0:--_+--1--c1;;;0:----+I~-+.U~_'~' _-:;1.;;0~-+' ~"E",Bc--_'_ 
Naphthalene ! S?N7.L'000~9,0=:0~3c:-1 ~i-I -;L'C;WC;;D=:S,"-0~4o--",BH:-:0;c;1:--+i~-;0;---+--,,-09=--'7A7'U~G-o-9c::2,-+-1--'.'8:::2:::7O:---+! ~--.:-c1 0:----i~_;:U--+--.-:1~0-~-lt;. ~-;cE:;::B_ 
Naphthalene II SNL0090064 LWDS-04-BH02 i 0 1O-A",U~G;.:;-9s:2:-+1 __ ~8~27;;0c__--ij----o-10~--i:--+.U---tI---1;;;0:----t-1--__;E"'Bc__-1 
Naphthalene SNL0090596 LWDS-04-BH02 i 0 ! 11-AUG-92 i 8270 10 U , 10 I EB 
Naphthalene I SNL0090623 LWDS-04-BH03 I 0.1 12-AUG-92 i 8270 I 10 I U I 10 I EB 
Naphthalene i SNL0091158 LWDS-04-BH03 i 0 I 13-AUG-92 I 8270 10 U, 10 I EB 

Naphthalene SNL0091173, LWDS-04·BH04 i 0 I 18-AUG-92 8270 i 11 I U I 11 EB 
Naphthalene I SNL0091';-19:::2'-+'-?:LW~D~S-::-o~4-;-B"-H::'04+-+--0:---+-1~9C'-A"'UccG'--~92::-;~-8:C2:::7"'0~--iI~---;1-=0~-+~-;U'O----+~-+10:----+!~--;OEB:----i 
Naphthalene I SNL0091255 LWDS-04·BH05 0 20·AUG-92 I 8270 I 10 U i 10 I EB 
Naphthalene ! SNL0091273 LWDS-MW1 0 23·AUG-92 I 8270 I 10 U 10 I EB 
Naphthalene I SNL0091275 LWDS-MW1 0 22·AUG-92 8270 10 U 10 EB 
Naphthalene i SNL0091292 LWDS-MW1 0 24-AUG:o--~92=-1_-o::82:::7",0~~ __ "",1-::0~-+~--;U7---+~-o-10:----i __ -;oE",B ___ 

~---;N~a~pth~th~a~le~ne~~i---::S"-N~L700:c:9~1~2,,,9ge_+-~L:::W~D~S~-M~W~1~+---=0~+-,2~5~-A~U~G~-~9~2-i-~-"8,=,27~0'---i-~_1,,0,---+I~_u~--i~~1,,,O~-i-~,~E~ ___ 
~---;N~a=.:'pth",th~aC'le~ne~~i---;S,,-N~L~00:c:9o-:1-::9-,,-34=--+-7L;-:W;;:D~S-52-BH06 I 0 05-SEP-92 8270 10! U 10 EB 

Naphthalene SNL0091945 LWDS-52-BH08 I 0 05-SEP-92 8270 10 U 10 EB 
I----iN~a~ptht~h=a~le~ne~~I--"""S~N~L~00~9:;;2~7~92~-t-~L~W~D~S~-M~W~2~+I,~~0~+-2~3~-~SE~P~-~92~1---';;8~27;;0c---i~~-i-~~U~-+~-1"0~-+~-;E=:B'"--

Naphthalene SNL0092872 LWDS-MW2 0 08-0CT-92 8270 10 U I 10 EB 
Naphthalene SNL0093106 LWDS-MW1 0 28-APR-93 8270 10 lui 10 I EB 

Naphthalene 111_"""S~N",L~00:29S3",2:o37~+""LW~D:;;S~-04S-B~H-;-;0;-;;9-+~~0~+--1~8::::-Mc;A~R~-~9~4+~~82~7;;0c__+~--:1~0c__-+_,--:U7---tI~--o-10~~Ic----;::E",B-_ 
Naphthalene +_-;S=:N~L,::0~09:c:3,,:2~7~5--if-OL'C;W,;;D~S:---04=-=c-B::cH-:1,,0:--r~-::0~-+1--.:-c19:--:=:MC7A",R-::-9~4-+~-::8,=27:::0:---+~_1,,0:----+~-:-oU~_I~---;1~0~-+1 ~-;E~B;---_I 
Naphthalene I SNL0093368 LWDS-05-BH13 0 I 22-MAR-94, 8270 10 U! 10 I EB 

Naphthalene I SNL0093647 ! LWDS-05-BH14 0 23-MAR-94 8270 ,10 U 10 I EB 

_-7NC'a~pth~t~ha~le~n~e,----+i~~S~N~LO=:0c::9-"-37~06;::--+_L~W~D,,,S-~5~2-7.B'C;H~1-,,:5.-+~0:--~~2~3-:-M7A~R~-~94~~--,8~2:::7::c0~+---c~1~0:--+ __ ~U:--+~10 I EB 
I----iN~a=3P~th;;th=a2Ie".'ne~~t-i, --is,,N",L~0~09::c4~0:;;17Oc---ii~-7L'C;Wc;DSSc--M~W,"2'--+-.;;0~+-.;;-11;;::-M'7,';'A;.;R:;;-9c;4_1--~~8oo27:;:0:---+~.;;0~,0:;-1~+_..!L--1 0,01 I EB .. __ 

Naphthalene SNL0094282! LWDS-MWl 0 06-JUN-94 8270 0,01 I U I 0,01 ! EB 
_---.!'Japhthalene i SNLOO94303 I LWDS-MW1 i 0 31-AUG-94 8270 0,01 I U I 0,01 , EB 
~---;N~a~p~tht~ha~le~n~e~-1I_---;S=:N~L~00=:9~4-=41~4;---T!---;L7.W7.D:::S~-~M~W~2--:TI'_0:---i--::0+7-~D~E~C-;-9-=4-+ __ :c82o:7::c0 __ +---::0-;,0:-:1 __ +----;Uc.~1---'0'"'.0'-'1---+I--.-cE=B'---1 
~phthalene : SNLOO94620 ,I, LWDS MW-2 i 0 i 01-MAR-95 I 8270 0.01.L Uu '1, 0.01 L..E!'l __ _ 
~hthalene i SNL0094749 LWDS-MW2 0 I 12-JUN-95 I 8270 i 0.01 i 0,01 i EB 

Naphthalene i SNLOO99100 i LWDS-MW2 I 0 I 24-JUN-93 I 8270 I 0.01 U i 0,01 , EB 
t-- Neptunlum·237 i SNL0094220 !LWDS-04-BH09-EB! 0 I 18-MAR-94 : GAMMA I 0,134 U! 0,134 ! EB 

Neetunlum·237 ' SNLOO94223 'LWDS-04-BH10-EBi 0 I 19-MAR-94! GAMMA I 0.12864 U i 0,12864 I EB 

1 ___ N~e~p~tu~n7Iu~m~-~23~7~~' ~S,,-N~L~00~9:-4:::2~26:--~LW~D~S~-0~~~B~H;,;,1~1-"-E~B~: __ ~0~+1-,2~0~-M7.7.A~R-7.974-+I--:oG~A~M~M~A~~1~0~,~11~5~+---;:U~._-Li~0~,1~1~5~-+'~~E=:Bo--_~ 
NeQtunium·237 I SNL0094227 LWDS-MW1' 0 '06-JUN-94! GAMMA I 0,0774 U, 0.Q7~-"7,,4~,_----=E=B~-j 

~lunium.237 SNL0094243 i LWDS-MW2 : 0 i 07-DEC-94 GAMMA f 0,0573 U 1 0.0573 EB 
~_N~tunium-237 SNL0094247! LWDS-MW1 ! 0 i 0B-DEC-94! GAMMA I 0,0616 U I 0.0616 FB 
f--~~~N'C-'c;--ke-;-I~ ! SNL0091302 LWDS-04-BH01; 0 ,09-AUG-92 6010 0.04 U I 0.04 ' EB 

Nickel ,SNL0091519 i LWDS·04·BH01 I 0 j 08-AUG-92 6010 I 0.04 U 0.04 EB 
Nickel : SNL0091528 L.~P..§·04:!lH02 1 ___ 0,'-----!-,1--'-1 0"-.,,,A7'U~G-,.9c::2,-+; ~-::6c:071 O:--~! ~-::0-;.0:-;4~--,-~-"U~-t-~",0,,,,04:c-_.~-:::E;~_ 
Nickel SNL0091576 LWDS-04·BH02 0 11·AUG·92 6010 0.04 U: 0.04 I EB 
Nickel . SNL0091634 LWDS-04·BH03 I 0 : 12·AUG-92 6010 0.04 . U 0.04 EB 

1--~~N~i~ck~e~I~~~--;S~N",L~00~9~1~7~3~5~--7L'C;Wc;D3S~-0~4~-B~H~0~3~!.~~0--,-~1~13~-7Ac;UG~-92:-+ __ ~6~0:;-10~-,~"",,0~,0~4,-~~~Uc--~~~0.~047-~~-;E~Bo--_ 
Nickel SNL0091791 LWDS-04-BH04 0 18-AUG-92 I 6010 0,04 U, 0.Oc,4,---+-~=EB:c-_ 
Nickel i SNL0091927 LWDS-04-BH04 0: 19-AUG-92 i 6010 0.04 U 0.04 EB 
Nickel SNL0092178 LWDS-04-BH05, 0 I 20-AUG-92 6010 0.Q4 U 0,04' EB 

1--~~N~i~ck~e~I~~~'~S=:N~L~00~9~2~2~1~0~~-;L~W~D~S,"-~M~W~1~ __ ~0--:~=24~-~A;:U~G-;-9~2,-+'~~6~0~10:---+ __ ~0~,0.~4o--~~-;U:---+~-::0~,0:-;4~-+'~--:E~B:O--__ 1 
Nickel ' SNL0092218 LWDS-MW1 I 0 22-AUG-92 6010 0.04 U 0,04 EB 
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Table A·I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample Amount Method 
Analyle Sample Number Sample Location Depth Sample Date. Detected Qualifier 
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Table A·l3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analyte Sample Number Sample Location ~ Depth Sample Date 

(Ft) : 
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Table A-IS_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Analyle 
Sample Amount Method 

Sample Number Sample Location Depth Sample Date Analytical; Detected Qualifier Detection 
Method 

; (Ft) ; (mgIL) Limit 

Sample 
Type 

Nitroaniline,3- SNL0094303 LWDS-MW1 0 31-AUG-94 8270 0.05 U 0.05 EB 

f--;:N",it',oro",a",ni",lin:"e,,-, ~3-,--~---cS~N:;;,L",O;o09",4c;4",14:c- LWDS-MW2=-_~---:O;-~c::c07o--~D",EC;;Cc';-9:"",4c--~~8co27o:0;--,--_.;c0'c;o05;:-~~--;Uc-_'~_o0c;.0c;5 __ -;:Eo;:B'---1 
_.~~N~itro~a.n~iI~in~e~,3~-~~---:S~N~L~OO~9~4~62~0~,--.~LW~DS~M~W~-~2~~~0~,--~0~1-~M~A~R~-9~5~~~8~2~70~.~ .. -=0~.0,=5~,--~~U~,--,--0~.0~5;-__ ~~E~B'--_1 
1_-;:N",it',oroa":",:ni",lin:,,e,,-, ~3-,--~---cS,~N:;;,L",O;o09""4,,,7~49. . LWDS-MW2 0 12-JUN-95 8270 0.05 U 0.05 EB 

Nitroaniline,3- SNLOO99100' LWDS-MW2 0 24-JUN-93 8270 0.05 U 0.05 EB 
I-~N"'it'-'roa=:ni""lin"e"-, 'C4.~~---:S"'N~LOO90028 LWDS-04-BH01 0 08-AUG-92 8270· 50 • '---'U'--~~"5"'0"--'-~-'E=:B;--1 
1_~N",it,-,ro",a~ni""lin"e"-,~4'~~_cS~N~LO~0~970~03~1~'--'L~W~D~S~-,,04~-~B~H,,01~;-~0~~1-,,0~9-~A~U~G~-9~2~~~8~27~0~~~~5~0,--_'.-~-~-~U.-__ -._·~-~5~0-~~~E~B-~ 

Nitroaniline,4· SNL0090054 LWDS-04-BH02 0 1D-AUG-92 8270 50 U 50' EB 
1~-~N;Citr"o~anc'::iI:;'-in~e~, 4-;-.~-:--;SNL009;-0,c;o5:O:96°--;-~LW~DcoS-~0'"'4-~BccH:';:Oco2-;-~0;:--'--'1'::1'-':A'CU~Gc--9~2~= ·==j8~2~70~======-~5~2~.=====jut==·~"._-'_-_-c--5L--"---..J::..13..-.. 
1_~N",il~ro~a~ni~lin"e"-,47· __ .. ~~S~N~LO=:0~9~0~62~3;-~L~W~D~S~-c::c047·~B~Hco03;:-,--,0;-~,",1~2.~A~U~G--;-9:.;:2~~~8co27~0;-~~--;5~0;-~~~U~~ __ ~50: __ ~~EB;:-~1 

Nilroaniline,4· SNLOO91158 LWDS·04·BH03 I 0 I 13·AUG-92 8270 50 U 50 EB 
Nitroaniline,4· SNLOO91172 LWDS·04·BH04; 0 : 18·AUG-92, 8270 : 50 U 5~~ __ 

Nitroanilinee".=;4c.' ~.,--_S~N~LcoO;;:0~91;-;1c;;7~3~'---CL+.W,;;DSS,",.04;c;-:.B~H..;:0:c:4c-c-'~-;:0~.l.1 ~18",.A'C:U",G;c-:;;9;;-2+1 ~;;:82:270,~~~-,5:,,:3,-,--~_U,,-_;~-,53_._' __ E_B __ 
Nitroaniline,4· SNL0091192 LWDS-04·BH04' 0 I 19·AUG·92 I 8270 52 U 52 EB 

Nitroaniline, 4· .. __ ;-_-;S;;.N;;L~00:s9;o1",,25:;;5:;-+-,,-LW~D~S,;;-0=:4--;;BSHC;"0,,5-,-~0~+i -;2~0",-A'i'U;oG;-.9:s2c-+i~-;8;o2;:;70~-+i ~-;c52:C----:~--i':U;--+1 __ 5::,2o----:~_E~B;:--1 
1_~NC;'itr~o"an";i~lin"e~, 47·~-,----:So;-N;;CL0091273 LWDS-MW1 O! 23-AUG-92 8270 I 50 i U I _~co50;:--;~-;oE~B~_1 

Nitroaniline,4· i SNL009C-'1,,:2~75c-+--=L~W':CD':CS,,-M":cW'"c'1~-,-~0~+-i -,2"2,-,-A:"U,,G:,--~92,--,~~8:,,:2~7,,0~-"-~,,50,,-~_-=U,_ "_~~50;--,-'~~EB;:-_1 
Nitroaniline,4· I SNL0091292 i LWDS-MW1 : 0 ,24-AUG-92 8270 50 U 50 EB 

r-~~C;'::;~~,,:~,,;:I~I:~,,:~::-;-:~+i --o~o;-~;;c~c;o~~=:~~~c::c~34~99~r! ~L7.~~~~~~~=:~~~B~~~~~6~i~~~~+i_2~0;~~~S~~~~:c::c~~;-r' ~~~;~;~~;--_ir----;~~ i~~~~-i~-~;c::c~~-,~: ~~~~~~-I 
Nitroaniline,4- ' SNLOO91945 'LWDS-52·BH08 I 0 I 05·SEp·92 I 8270 I 50 , U i 50 i EB 

Nitroaniline,4- I SNLOO93575 LWDS·05-BH11! 0 20·MAR·94 I 8270 I 50 I U 50 I EB 
Nitroaniline,4- ,SNL0093615 LWDS-52-BH16 0 24·MAR·94 I 8270 --r- 50 U I 50 , EB 

Nitroaniline,4· I SNL0094303 LWDS·MW1 0 31-AUG-94 8270 0.05' u;-_-+i ._c;oO.",0~5~t----:E:c;B;-_1 
Nitroaniline,4· I SNL0094414 LWDS·MW2 I 0 07-DEC-94 8270 005 I U i 0.05 EB 
Nitroaniline,4· , SNL0094620 , LWDS MW-2 I 0 01-MAR-95 I 8270 0:05 ii' Uu 1:~~0'O.O:;o5~+'~_E:o:B;O--j 
Nitroaniline,4· i SNL0094749 I LWDS-MW2 I 0 I 12·JUN-95 8270 0_05 0.05 I EB 
Nitroaniline,4· I SNL0099100 ! LWDS·MW2 0 24·JUN·93 8270 I 0 05 .!.~-cU;--+, ~,,0';'00,,5~+----cEo;B:;-_1 
Nltrophenol,2· SNL0090028 LWDS·04-BH01 0 0B-AUG-92 8270~. i U I 10 I EB 
Nltrophenol,2· SNLOO90031 LWDS·04·BH01 0 09·AUG-92 8270 I 10 I ~-cU;-_+~"C1;oo,--+1 ~-;Eo;B:;-_1 
Nitrophenol, 2· SNL0090054 LWDS·04·BH02 0 1 0'AUG.9:~2_1 __ ",,82=7,,"0_1 1 0 ==r+~",uc--+: ~_1,",0;--+1 ~-,E~B;-_I 
Nitroohenol,2· SNL0090596 LWDS·04·BH02 I 0 '11·AUG·92 8270 i 10 , U ! 10 ! EB 
Nitrophenol,2- SNL009OB23 LWDS-04·BH03 I 0 " 12·AUG·92 I 8270 i 10 . U I 10 I EB 
Nitroohenol,2- I SNL0091158 LWDS-04-BH03 0 13-AUG·92 8270 , 10 ! U I 10 i EB 
Nitrophenol,2- I SNLOO91172 LWDS-04-BH04 I 0 I 18·AUG-92 I 8270 I 10 I U 10 i EB 
Nitrophenol,2- I SNLOO91173 LWDS-04-BH04 i 0 18-AUG-92, 8270 11 i U 11 EB 
Nitrophenol,2- I SNLOO91192 i LWDS·04-BH04 I 0 i 19-AUG-92 i 8270 I 10 I U 10, EB 

Nitrophenol,2- SNLOO91273 i LWDS·MW1 I 0 ! 23·AUG-92 8270 ._-;1.::-0~..;...1 ~",Uc--1.~"C1,",0:--1.i ~--;E~B,, __ _ 
Nilrophenol,2- I SNLOO91275 i LWDS·MW1 i 0 I 22·AUG·92 I 8270 i 10 I U 10, EB 
Nitrophenol,2- I SNL0091292 I LWDS-MW1 I 0 i 24-AUG·92 I 8270 I 10 I U 10 , EB 
Nitrophenol,2- ; SNL0091299 I LWDS-MW1 I 0 I 25-AUG-92 I 8270 ' 10 I U 10, EB 
Nitrophenol,2- , SNL0091934 i LWDS-52-BH06 0 I 05-SEp·92 8270' 10 U, 10 EB 

_. Nitrophenol, 2- SNL0091945 LWDS-52-BH08 0 05-SEP-92 8270 10 U 1 O;-~~_E~Bc--1 

_,",N~it~ro~p~h~en~o~I,~2~-~7""-S~N~L~O:;oO~92=:7~9~2~ir-,",L7.W~D~S~-~M~W~2:-~i~~0~+-~23~-~S~EP~-~9~2-L! ~co82~7~0,---'~~1~0~-,~~Uc-~ ___ ~1c::c0~-,-! ~~E~B~_I 
Nitrophenol,2- SNLOO92872 I LWDS-MW2 0: 08-0CT-92! 8270 i 10 U 10 EB 

__ Nitrophenol,2- SNL009310B I LWDS-MW1 0 I 28-APR-93, 8270 10 I U 10 EB 
Nitrophenol,2- SNL0093237 I LWDS-04-BH09 i 0 18-MAR-94 8270 10' U 10 EB 

1~==~N~~"'itr::O,.pt"h~e~n5o,,"I"', ~2~.===-,-Ic._-c';"StN~L~0=:0~9i3~2-:c7~5;;=:!=;LW;~D~S-,-~0~4c';-"B~H~1~0=~1 ==cooe..----'-"--:-'1~9'"'-~M~A;Rt-~9O::4~~==j8i2~7coOe..----'"'T,===j'1 0~===,~'-----""."U~=~+-'~----_c.c1:_0~~------~-----_o~EiB;~~ 
Nitrophenol,2- SNL0093368 i LWDS-05-BH13! 0 22-MAR-94' 8270 I 10 I U 10· EB 
Nitrophenol,2- SNL0093458 LWDS-05·BH12, 0 I 21·MAR-94 I 8270 '10 U 10 I EB 

~~N~itr~o~Ph~e~n~0~1,;;-2.~~--;S~N~L~00~9S3;;:5~75~-,!~LW~D~S~.0~5~.B~H~1~1""T~~0~~1-;2~0~'M~A~R~-~94~~~8:s2~7~0~+:~-710~~I~~U;-~'~~1~0~-i!_~~E~ ____ 
r-~N~itr~o~ph~e~n~o""I,~2-~~---:So;-N;;CL,,,00=:9~3~6~15;:-,-~LW~D~Sc';-5~2~-B~H~1~6-+~::-0~~2~4,",'M7A~R~-::-94~,-'~8~2~7::-0~+I~~10c-~~~U:-~~-:1~0_,_~:o:EB;:--j 

Nitrophenol,2· SNL0093647 I LWDS-05-BH14 0' 23·MAR-94 8270 I 10 U 10' EB 
Nitrophenol,2- SNL0093706 LWDS-52-BH15 0 23·MAR-94, 8270 10 U 10' EB 
Nitrophenol,2· SNL0094017 LWDS-MW2 0 i 11-MAR·94 I 8270 ,0.01 U 0.01 EB 

r-~N~itr~Op~h~e~n~ol~,2~-~-L-!_oSo;-N;;cL~00=:9~4~2~82:-~~LW~D~S-:-M~W~1~t-_0:--L~0~6~-J~U~N~-9~4:-~--;8~2~7::-0~~i-;0~.0~1~~;~~U:--,-~0;c.~01. __ .~~E:o:B;:-__ 1 
Nitrophenol,2- SNLOO94303 LWDS-MW1 0 31·AUG-94 8270 0.01. U . 0.01 EB 
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Table A-I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample· : Amount Method 
Analyte Sample Location : Depth ' Sample Date; 
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Table A-Ia. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number , Sample Location Sample Date 
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Analytical 
Method 

Amount 
Qualifier' 

Method 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number 
Sample: 

Sample Location Depth' Sample Date, 
• (Ft) 

Analytical 
Method 

Amount Method 
Detected : Qualifier' Detection 

(mglL) Limit 

Sample 
Type 

penlanone,4-methYI-,2l' SNLOO91118 LWDS-SS I 0 20-JUL-92 I 8240 10' U ! 10 j TB 
Pentanone, 4-methyl-, 2, SNLOO91157 i LWDS-04-BH03! 0 ,13-AUG-92 j 8240 I 10 ' U i 10 i EB 

Pentanone, 4-methyl-, 2' SNLOO91191 LWDS-04-BH04, 0 i 19-AUG-92: 8240 I 10 I U I 10 EB 
entanone, 4-methyl-, 2, SNLOO91193 I LWDS-04-BH04, 0 i 19-AUG-92 i 8240 i __ --'1':'o~-+j ~_'U'------ti~_I_"0o_-+;~-T"'B=---_ 

~entanone, 4-methyl-, 2~ SNLOO91242 I LWDS-04-BH05 I 0 I 20-AUG-92 I 8240 ~ 10 : U I 10 , TB 
entanone, 4-methyl-, 2' SNLOO91256 I LWDS-04-BH05 I 0 I 20-AUG-92 I 8240 ! ·--,I;-;o:-------ti~--;c.u~-iI-+---,;I.;:-O~-t--i' ~-;E"'B:-----I 

Pentanon., 4-m.thyl-, 21 SNLOO91257 LWDS-04-BH05 I 0 I 20-AUG-92 I 8240 I 10 ! U I· 10 I TB 
pentanon., 4-metllyl:...2~_ SNLOO91272 I LWDS-MWI I 0 23-AUG-92 I 8240 : 10 ! U I 10 I EB 
Pentanone, 4-meti1Y~,-2r-- SNLOO91274---r- LWDS-MWI I 0 I 22-AUG-92 I 8240 I 10 , U I 10 I EB 
Pentanone, 4-methyl-, 21 SNLOO91276 LWDS-MWI I 0 22-AUG-92 i 8240 ~ 10 lui 10 TB 
Pentanone, 4-methyl-, 21 SNL0091291 LWDS-MWI I 0 24-AUG-92 8240 ~10~--+~-;U'O---t-I--:l:C:0:---+~-;CE"'B--1 
Pentanone, 4-methvl-, 2- SNL0091293 LWDS-MWI I 0 24-AUG-92 8240 10 U I 10 I TB 
pentanone, 4-methyl-, 2 SNLOO91298 LWDS-MWI I 0 25-AUG-92 8240 10 U! 10 EB 
Pentanone, 4-methvl-, 2 SNLOO91300 I LWDS-MWI : 0 25-AUG-92 8240 10, U i 10 TB 
pentanone, 4-methyl-, 2 SNLOO91933 I LWDS-52-BH06 i 0 05-SEP-92 8240 10 i U I 10 EB 

f;;Pe",n:,;ta",n",o",ne~'c::4",-m":,e,,,t,=,hvZ;II-:.c, ",2'r' --,;S",N",L",OO;o:9o.;l:;,9",35:-+ I."LW~Dc;S~-5~2:=:-B",H~0c;6c-t~~0~+--,0~5~-S~E~Po=-~92o-i~~8240 I 10 I U I 10 I T~ 
~Pe~n~ta~n~o~ne~,~4~-m~e~t~hY~II-~,~~-+~S~N~L700~9~1=9=44~+I~LW~D=S~-5~2~-B~H=0~8~~,:,0~+--,0~5~-S~E~P~-~92~ ___ 8~2~4=0~_iI-+~1~0~-+-I--,U,-----+I~~I0o_-+~-=E=-B~~ 
Pentanone, 4-methvl-, 21 SNL0092723 I LWDS-MW2 0 18-SEP-92 8240! 10 I U I 10 I TB 

entanone, 4-methyl-, 21 SNLOO92746 I LWDS-MW2 0 21-SEP-92 8240 I 10 I U I 10 I TB 
Pentanone, 4-methvl-, 21 SNLOO92791 LWDS-MW2 i 0 23-SEP-92 8240 I IOU ! lOEB 

entanone, 4-methyl-, 21 SNLOO92801 i LWDS-MW2 I 0 23-SEP-92 8240 I 10 I U I 10 T~ 
Pentanone, 4-methvl-, 21 SNLOO92835 , LWDS-MW2 ! 0 24-SEP-92' 8240 ! 10 i U I 10 : --c'T",B~~ 
entanone, 4-methyl-, 21 SNLOO92847 I LWDS-MW2 I 0 01-0CT-92 I 8240 I 10 I U I 10 ! TB 

Pentanone, 4-methyl-, 21 SNLOO92859 I LWDS-MW~2~+-1 ~0~+~0~2~-O~C~T~-9~2:--+1~~8~2:=o4;oO~-+'~~I;oO~+. ~7u;-+1 ~-:1~0:----+1 ~--;T",B~_I 
,--",enc;ta",n-"o",n",e,,--4:---m=:et:;:h~YI-,-,~2+-' --cSo:cN'OL""OO79",2",8771"--..jI~-"L~W",D~S~-",M,"W=2~-,I~~0~}-'0::o8"-O:::-C:::-T~-,:,92=-1!---",82~40 _ _iI-+~1~0~-~1 ~--,U,-----+~~I0o_-1 EB 
'Pentanone, 4-methvl-, 2! SNLOO92881 LWDS-MW2 i 0 , 08-0CT-92 8240 I 10 lui 10 ~ __ ~-

entanone, 4-methyl-, 2- SNLOO92948 I LWDS-MW2 ; 0 I 17-0CT-9~2,-+; __ _,8~2co4co-0~-TI~---:-10::---~I'---7u:--,-1 ~_I:-cO:---tt __ --;T=:Bo_-1 
~entanone, 4-methvl-, 2i SNLOO92970 LWDS-MW2' 0 I 21-0CT-92 I 8240 , 10 , U '10 TB 
entanone, 4-methyl-, 21 SNLOO92989 I LWDS-MWI i 0 I 06-APR-93 j 8240 ' 10 , U I 10 I TB 

Penta none, 4-methvl-, 21 SNLOO93002 , LWDS-MWI I 0 08-APR-93 I 8240 , 10 I U 10 I TB 
pentanone, 4-methyl-, 21 SNLOO93003 LWDS-MWI i 0 I 13-APR-93 I 8240 I 10 W, UU'-------c~---:-10::---_i,-+---=T=B----1 
Pentanone, 4-methvl-, 2; SNLOO93013 LWDS-MW1! 0 I 14-APR-93 i 8240 ! 10 i 10 i T~~ 
pentanone, 4-methyl-, 21 SNLOO9303O::5~~-Lc;W~D';:;S-~M"'W'C;I:;---t--, -+0:-----iI-+l~5--'oA-;;P"'R~-9O::3:--+i ~-:8::;2c;:40 : 10 , U i 10 TB 
~()ne..±methYI-, 2i. SNLOO93045 I LWDS-MWI ; 0 I 17-APR-93 I 8240 ' 10 ! U I 10 , TB 
~~e~nn~~ta~nn~oo~n~e,~4.~-m~et~hY~I-~,~2~J~S~N~L700~9~3~0782~~'~~L~W",D~S~-M~W~I~~-70~+i~2~1~-A~P~R~-~93~~~82~4~0~_~! ~_~1~0~-+I~~U,-----+i~~10::---_i!~-=T=B~-1 
~De, 4-methyl-, 2! SNLOO93092 , LWDS-MWI I 0 '27-APR-93 8240 10! U 10 I TB 
Pentanone, 4-methyl-, 21 SNLOO93105 i LWDS-MWI ! 0 28·APR-93 8240 I 10 , U ; 10 ' EB 

Pentanone, 4-methyl-, 2i SNLOO93=-Ic:l~4~~, -;L--;W;";;D'O-S'O--7M;cW,-;:I;-.c!~-:0:-----i-'-728co--:.:A:::P=R--:9c:;:3-+~~8~24~0;-.....;-~-:1 0;:-_-i!~~U~-'-~-,1-:0~-+' ~"""T;;:B: __ 
entanone, 4-methyl-, 2' SNLOO93124 LWDS-MW1; 0 i 30-APR-93 8240 10! U ! 10 ' TB 

~p~,en~t~an~o",n~e,--,4:---m~et:;:h~YII-"-,-:2:'_-;S~N'OL",,OO.;:-9~3~1~35co--~!~~L~W~D~S=--~M~W~I~-+--:0~+,_0~3~-M~AY=-~9~3 __ ~c:;:82=-4~O;-~~-:I~O~-i-_~~U~_::----,;I.;:-O~ __ ~-;T",B:-----i 
entanone, 4-methyl-, 2' SNLOO93236 'LWDS-04-BH09! 0 i 18-MAR-94 8240 10 U 10 EB 

~I]one, 4-methyl-, 2~ SNLOO93244 LWDS-04-BH09 I a 18-MAR-94 8240 10 i U~_-'--~-cl.~O~--,--~~T",B,--
Pentanone, 4-m.!'.!IlY~NLOO~93::O .. 20-:45-0--;,---:L'cW;";;D'O-S'O--':'04';'-"'B~H';:-09:----!-+--:O;---+1 8CO-_~M"'A:::R--:_9C::4-+~-:8C=24+0:----~~-1.;c0:------i!~-:C-U 1 0 TB 
Pentanone, 4-m~J:--,--g_: _SNL0093;C27"'4;-+J--7;LW~D"'S~-0;:;4~-BS-H';';1"'O-'-~;oO~'!---::1~9::;-M"'Ac;R"'-~94o-t~~8~2;::;4~0~--',~--01~0~-+~~U;---'-~-:1;';0:---;~~EB~-I 
Pentanone, 4-methyl-, 2' SNLOO93285 ' LWDS-04-BH1;.;0~;~_0~:-_:i~-i-l;.;CO-9,,-7_M~'C7AtR:--:;;:9i4~~~~~8"'2o:+4;;0~~~~~~~';'1~0~~~~~~~"'u{_-_-j_~_-_-"","I;oO_ i ---w
Pentanone, 4-methyl-, 2:;--gj\jL0093286 LWDS-04-BH10 i 0 19-MAR-94 8240 10 U: 10 '--TB--
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle Sample Number Sample Location Sample Date, 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number Sample Location 
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Analyte 

Table A-IS_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Sample 
Sample Number Sample Location Depth, Sample Date 

(Ft) 

Analytical 
Method 

Amount 
Detected Qualifier 

(mgIL) . 

Method 
Detection i 

Limit • 

Sample 
Type 

Potassium SNL0094289 LWDS-MWI 0 06-JUN-94 6010 0.2 U 0.2 EB 
Potassium • SNL0094304 LWDS-MWI' 0 31-AUG-94 60:.cl0,,-~~~5,,=-~_-_-_-cUC:---~-";5?---~~--';:E:;:;B~~1 
Potassium SNL0094310, LWDS-MWI 0, 31-AUG-94' 6010 0.2 U 0.2 EB 
Potassium SNL0094415 LWDS-MW2 0 07-DEC-94 6010 5 U 5 EB 
Potassium . SNL0094423 LWDS-MW2 0 07-DEC-94 6010 0.2 U 0.2 EB 

r-___ ~p~o~ta~ss~i~um=_~~-~S~N~L~00S9S4~62~1~~~L~W~D~S~M~W~-2~~~0~-~0~1-~M~A~R~-9~5~-~6~0+10~~~~5,,-~~~U~-_--.~5~-_-=E~B ___ 
Potassium SNL0094628 LWDS MW-2 0 01-MAR-95 6010 0.2 U 0.2 EB 
Potassium SNL0094750 LWDS-MW2 0 12-JUN-95 6010 5 U 5 EB 
Potassium SNL0094759 LWDS-MW2' 0 12-JUN-95 6010 5 U' 5 EB 

1_--.oc'P,"o""ta",ss",iu ... m~_-;---=S",N..,LO",0",99067 LWDS-MW2 0 24-JUN-93 6~0'01:::0---'.--0:C.'::2---~U:--------:0""?::-_=~T_-_-_-cE;:~B~-=--= 
Potassium-40 SNL0091301' LWDS-04-BHOI 0 09-AUG-92 GAMMA 582 < 582 EB 

1_-cP,"o""la",:ss",iu",m .. -~4'C0--,,--~S",N..,LO,,,0,,,9C'1~5_1,,,8~C-'L=.'W~D~S~-"04,,--~B,,H,,-01:---,---,0,-- 08-AUG-92 GAMMA 574 < 574 EB 
Polassium-40 ,SNL0091526 LWDS-04-BH02, 0 ,10-AUG-92 GAMMA 551 < 551 EB 
Potassium-40 SNL0091574; LWDS-04-BH02 0 l1-AUG-9"'2:---! --cGO'A·C,M""M"'Ao--'---:5;o6C03--'---"<---'563 EB 
Potassium-40 SNL0091682 LWDS-04-BH03 i 0 '12-AUG-92 GAMMA; 553 < 553 i EB 

r---:p~o~ta~s~si~um~-4~0_~1 --:S~N~L~00~9~1~73~3~+I~LW~D*S-~0~4-~B~H~0~3-r-!~0~-I~I~3-~A~U~G~-9~2:---'~G~A~M~M~A--:;_~5~7~5~-,_-,,<,--_~~5~75e __ -i!_~E=B:-__ 
r---:po:07:ta~s",si~um,,:,-;-4c;0-+1 --:SooN",L",00~9ocl~78~9:---+, ~L W~D~S-_:;0+4--;:B::-Hc;04-o--,---0:----!--:1'C8--'cA'CU~GC'-9~2c---,I---,G=,A",M,:,M:7:'A......1.! _-c5:c:4~6_-+i _-0< __ " __ 5,,,46~_,-, _-;:E",B'--i 
r---:p~o~ta~s~si~um::-;-4~0_-,---:S~N~L~00~9s:1Cf92~5~+!~LW~D*S-~0~4-~B~H~0~4-r' ---c0~_'~I:009-~A~U~G~-9~2;-:.'---cG~A~M~M~A--T'_~5~6S;6_+! _.::<,---;, __ -,5",66'--j-_~E=B:---I 
1 __ --:Po:07:ta~s"'si~um":'-;-4c;0-+1 --cSooN",L",00~9;o2~17::.o6:---+!--".LW:7.'D",S-.;;0+4-.;;B;.;H:,-0,,-5-+' _0:---~j--=2"C0--'cA'CU~GC'-9~2:---'--;G=,A",M,:,M:=;A7--..cI--c5=7~9--1li-~< __ -T-_"'57::;9:----+-1--;~~ 

Potassium-40 SNL0092208; LWDS-MWI ! 0 ,24-AUG-92 GAMMA 576 < 576: EB 
Potassium-40 i SNL0092216 ! LWDS-MWI ! 0 ! 22-AUG-92' GAMMA 549 I < ! 549 : EB 

Potassium-40 I SNL0092373 ! LWDS-52-BH06 I 0 ! 05-SEP-92 GAMMA 261 I < ! 261 i EB 
Potassium-40 ! SNL0092417 LWDS-52-BH08 I 0 i 05-SEP-92 GAMMA 270! < ! 270 ! EB 
Potassium-40 SNL0092506: LWDS-52-BH07 i 0 07-SEP-92 I GAMMA. 271 i < i 271 I EB 
Potassium-40 SNL0092538 I LWDS-MW2 0 07-SEP-92! GAMMA: 352 i < ! 352 I EB 
Potassium-40 i SNL0092684 LWDS-52-BH07 I 0 06-SEP-92! GAMMA I 264 l < I 264 i EB 

r--;P~o~ta=ss:;iu~m=---:;4~0--!r-';:S~N~L~00S9:;;2:;:79:;;3;---+-''''L'''W~D;CS-7M;;W;;:2:;'-'---!r--~0~+~2oo3-"'S"'E';;P:'O-9;;:2'--+j --:G<'A"'M7.MC;A";--+j --'3"'0::'::0---j I 100000000 I EB 

Potassium-40 ! SNL0092873 LWDS-MW2! 0 08-0CT-92 i GAMMA I 269 i < I 269 I EB 
Potassium-40 I SNL0093766 LWDS-MWI 0 27-APR-93 I GAMMA 820 I U i 820 i EB 

t---;OPC'o:"ta~ss"'iu~m~--04-;:0---jIt---;:S::'N:;CLO~0;;9~3:::77=9:---+--L"'W~DS""-7M:cWC::2:----+--;0c--+. ""2':-4--':J'C.U""Nc.:-9C:U'-t--;GO'A"'M""M"'A7--+-1 --;5"'4"'0--II---'u I 540 I EB 

Potassium-40 . ! SNL0093788 LWDS-MWI 0 i 03-NOV-93 I GAMMA I 550 I . U i 550 EB 

r-~p~o~ta~ss~iu~m~-~4~0~~I,--~S~N~LO~OS9~3~87~9~+!~L~W~D~S~-~52~-~B~H~16~1r-~0~~~24~-~M~A~R~-9~4~11-~G<,A",M7.M~A,,;--+-1--:6S2~0 __ ~I ___ ~! __ ~6~2~0~-1-i __ -;:E=B~_I 
Potassium-40 I SNL0093901 ! LWDS-05-BHI3! 0 22-MAR-94 [ GAMMA I 650 ! U , 650 I EB 

Potassium-40 ! SNL0093943 I LWDS-05-BHll I 0 20-MAR-94 I GAMMA I 180 I I 370 I EB 
Potassium-40 I SNL0093978 LWDS-05-BHI2 I 0 21-MAR-94 I GAMMA I 650 I U I 650 I EB 

r---';pO'o:'ta"'s"'si"'um:':'-::;4~0-+! --:S"'N::'L';000;;:9"'4~22;';0~+L:7Wo;D;oS"'-"'04-~B~H"'09"'-;;:'E;oB!--' C-'Oo--I'~1~8_~M~A~R~-9~4~1 ~G~A~M~M:"!A";--.l! --=0.268! 1100000000 i EB 

Potassium-40 : SNL0094223 LWDS-04-BH10-Es: 0 i 19-MAR-94 i GAMMA i 0.37496 i i 100000000 i EB 
Potassium-40 ! SNL0094226 LWDS-05-BHll-EBI 0 i 20-MAR-94 I GAMMA I 0.32 I [100000000! EB 
Polassium-40 I SNL0094227 LWDS-MW1, 0 I 06-JUN-94 ! GAMMA ! 0.252 U I 0.252 I EB 
Potassium-40 I SNL0094243 LWDS-MW2, 0 I 07-DEC-94 iG"'A"'M"'M"'A,c--+-j ---:O:o'.~18=3c--~-U~--i!--:;0":.1C:8~3-t-1 --';E"'B--1 

1----:P~o~ta~s~si~um~--C4"'0---1-1 --;:S~N:;CL'COO=9~4"'24~7c--+,--~LW~D~S-7M~W~I~-+! __ - __ co~_-__ .,._ ~0~8~-D~E~C?-9~4~·~i~G~A~M:,,!M~A--:I __ ~0~.1~6,,-4 __ ~-7U;----+1~0~.~16~4~~'. __ ~F~B~~ 
t----:p~o~ta~ss~i~um~--c4"'0---t-i' --;:S~N:;cL'C00=9~4",24~9~+i--~LW~D~S-7M:;W~2c--~I-__ CO~'-707~--;:D~E-;:C~-9~4~j--cGO'A",M~M",A~_+I __ -;5;o3",0 __ ~! __ ~U __ -1-i __ ",53~0~~i_---;E~B~-1 

Potassium-40 I SNL0094261 i LWDS-MWI i 0 08-DEC-94 GAMMA 690 II U i 690 '.:----'=F~B--I 
__ ---'=p~ot~a~ss7iu~m~-.4~0:-----iI--"'S~N~LO~0944.~8'C8-~I--~L~W~Dc:S~-M~W~2 __ ~-70 __ ~1~2~-J~U~N~-~95~ __ ~9~0~1~.I~_,~_~14~9c---L __ ~--~__cl~4,:o-9--t__-,:oE~B~~ 

Potassium-40 I SNL0094502 ! LWDS MW-l i 0 ! 02-MAR-95 I GAMMA i ~: I ~ ~~: FB 
Potassium-40 I SNL0094505 LWDS MW-2 i 0 I 01-MAR-95 I GAMMA , EB 

__ ~p=ro~ta::c~tin~iu~m~-~2~31~~! __ *S~N~LOSO~9~42~2~0--i!L~W~DSS~-0~4~-B~H7.0S9~-E~B2' __ ~0~~1-7.1~~M~A~R~-9~4~I-.;:G~A~M#M~A~=~,=~O~.~42~7~=j:===~U====~~0~.4~2~7--~: ---;:E"'B'--I 
t--~p~ro~ta~c~ti~ni~um~-2~3~I--it---;:S::,N:;cL~00;;9~4~22=3c--~:L~W~D~S~-",04~-~B~H710~-~EB2-' --c0:---~i~I~9-7M~A~RC'-9~4~--cG~A",M""M",A~+1~0~.4~7~35~9~'--~U __ ~~0,~.4~7~3",59~t__--;E",Br_-i 
L-~p~ro~ta~c~ti~ni~um~-2~3~1--1r--.;:S~N~L~00S9S4~22~6;---~IL~W~D~Ss-~05~-7B~H~II~-=EB~, ~0~-I!~2~~~M~A~R~-9~4~I--:G<,A",M7.MC;A";--.1:--~0.~4~38~r---~U~-!--'1--,00~·.43~39=28~~i---,E=B~-1 
I Protactinium-231 i SNL0094227 ; LWDS-MWI O! 06-JUN-94 I GAMMA 0.392 U EB 

Protactinium-231 SNL0094243 i LWDS-MW2 0 I 07-DEC-94 GAMMA, 0.367 i U 0.367 EB 
--~2~~~~--T~~~~--;-~~~~~~~-T~~~~~~~~~~~~---·~~~~~~i _Protactinium-231 SNL0094247 LWDS-MW1' 0 : 08-DEC-94; GAMMA . 0.338 'U 0.338 FB 

Protactinium-233 SNL0094220 'LWDS-04-BH09-EB 0 18-MAR-94 I GAMMA I 0.0224 U i 0.02=:24~~i ~-"E=B'---_I 
___ Protactinium-233 _~S~N~LO~O;o9-o42=2~3,--;' L'CWc;;D~So--O:o:4o--B~H+l~Occ-E;o:B:-----c0:-----,;--=19~-~M"OA:;.:Rc.:-9~4-L; --cG:":A;::M:::M:;:A~-,--~0'C':0:c:26",1oc5,-,'_--:'CU ___ -,,0~.0?2:c:61,,,5'--,-__,;:E~B-_I 

Protactinium-233 , SNL0094226 .LWDS-05-BHll-EB 0 '20-MAR-94 GAMMA 0.0252 U 0.0252' EB 

Protactinium~-",2~33:----.-_:oSN~LO;;0::.:9",,420"2~7-.----;L'CWc;;D~So--~M""W';::I.-----'-----;0'--,--:':06~-=JU"'N=--':9-74~--;:G:':A7M:::M::;Ac__.---_:;0"'.0c:2"C04::__-:---U~--+--0"'.~02::c0:-::4-:r___';:E:;:;B-_I 
Prolactinium-233 SNL0094243 LWDS-MW2, 0 07-DEC-94 GAMMA 0.0212 U 0.0212,---~~E=B'--_1 

~rotactinium~2~~~~L~0~0'C94~2:-::477~~~L~W~D~S~-M~W~I~~--:;0---,--0=~C'D~E~C~-",94::__~~G~A=M~M~A~.--~0~.0~2~~-L---cU~~---,0~.072?~c~~~~F~B~~ 
pyrene 'SNLOO90028 LWDS-04-BHOI 0 08-AUG-92 8270 10 U 10. EB 
pyrene SNL0090031 i LWDS-04-BHOI 0, 09-AUG-92 8270 10 U 10 EB 

____ ~p~yr~e~ne~----.--~S~N~LO~0~90000~54~-LI~L~W~D~S~-~04~-*B~HO~2~ __ ~0;---~+10~-~A~U*G~-9;;:2-+; __ ~8~2~70~-7 ___ 1~0~-i--~U----,---__ ~I~O __ ~ __ ~EB~ __ 1 
pyrene SNL0090596 I LWDS-04-BH02 0 ll-AUG-92! 8270 IOU lOEB 
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Table A·1S. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Analyte Sample Number Sample Location 'Depth Sample Dale' 

(Ft) 

LWDS Trip blank and equipment blank results.xls Page 91 of118 2/28/2006 12:35 PM 



Table A-I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

, Sample 
Analyte Sample Number i Sample Location' Depth i Sample Date 

(Ft) 

Analytical 
Method 

Amount 
Detected 

(mgIL) 

Method Sample 
Qualifier; Detection 

Limit Type 

Ruthenium-106 'SNL0094488 LWDS-MW2 0 ,---:1~2",-J~U;~No::-9,;;,S~_'_oC9~0",1;'..1~-:-_;:0;-11,;,;0::,;-__ -;-;-_-:---;:1",1~0~ __ E=B=-_~ 
Scandium-46 SNL0094220 LWDS-04-BH09-EB 0 18-MAR-94 GAMMA 0.012'73_~_~U ___ -,0~.0,,,1c::2C'3~_~EB 
Scandium-46 SNL0094223 LWDS-04-BH10-EB 0 19-MAR-94 GAMMA 0.0131 U 0.0131 EB 

f---~Sc"'andiuin-46 SNL0094226 LWDS-OS-BH11-EB, 0 20-MAR-9'"4~---;;Gc;A7M;;M7A~~O::O.~000:08;:;Sc;7:-'--"U'~-;--oO::.';200;;';8;oS""7-----EB--
Scandium-46 SNL0094227 LWDS-MW1 0 06-JUN-94 GAMMA 0.00899 U 0.00899 EB 
Scandium-46 SNL0094243 LWDS-MW2 0 07-DEC-94 GAMMA 0.0103 U 0.0103 EB 
Scandium-46 SNL0094247 i LWDS-MW1 0 08-DEC-94 GAMMA 0.00907 U 0.00907 FB 

Selenium ___ ~'.....§I'JL_OO913OB 'LWDS-04-BH01 0 09-AUG-92,-, __ ~7",7,o4",0 __ -i-~0:":.0~07S_C-_~U ___ ,-,0",.0",0'OS __ -c::Eo::B, __ , 
__ ~S~leniul11 __ ,_-', SNL0091S23 i LWDS-04-BH01 0 I 08-AUG-92 7740 O.OOS U' O.OOS EB 

Selenium ,SNL0091S32· LWDS-04-BH02 0 10-AUG-92! 7740 O.OOS' --U?:--~--C:O"-;.O"'O~S----';EO;:Bc--
--S-elSriiUiTi------SI'iL0091s80-;LWDS-04-BH02! 0 11-AUG-92 i 7740 O.OOS I, U _"~-:O~.O~O",S,-__ 1'_B __ 

Selenium i SNL0091688 I LWDS-04-BH03: 0 : 12-AUG-92' 7740 O.OOS I U O.OOS EB 
Selenium : SNL0091739 LWDS-04-BH03' 0 13-AUG-92' 7740 o?,.o,~Oc;S_+---"U:-_c _ _:::o"-;.o",O~S-c---;;Eo;:B-_1 
Selenium SNL009179S LWDS-04-BH04 0 I 18-AUG-92 I 7740 O'OO~S:--+-_U~_'f----',;0c;'O",O;:-S __ i-~E:;:;B:-_1 
Selenium I SNL0091931 i LWDS-04-?J:!QU--.9 __ I~-",A",U,=G,--,9~2c-+i_-:7=7~4C'o_+---:o0-::'O::OOS=--+! _-,U,--,-' -'?0'700~S:_,,--;Ec:B:-__ 
Selenium I SNL00921 82 I LWDS-04-BHOS i 0---l.J!.9-AU~jJ_2;---+'_"C77~4~0-+-;:0c;'0"'0;:-S-I-,1 _-7U~-;'-'0;c.",OO~S:-_,--:-E;::B:;-~1 

,Selenium ; SNL0092214 ' LWDS-MW1 , 0---l-?",4",-A,"U",G:::_-_9:,2'C-l-' _=77=,4",0,-+-;0~.OO=:S,-+--:U,,--:-_ _:::0-::.070:S ; EB 
Selenium 'SNL0092222 I LWDS-MW1 0 I 22-AUG-92 +---1740 O.OOS i U , O.OOS ! EB 
Selenium i SNL0092329 LWDS-MW1' 0~3-AUG-92 , 7740 0.Q1 ' U ' 0.Q1_ ! EB 
Selenium ! SNL00923SS LWD8-MW1! Q---L!, 2~S-AUG-92 I 7740 0.Q1 II,' U I' 0.Q1 f- EB 
Selenium I SNL0092378 LWDS-S2-BH06 Q--L-Q?-SEP-92 I 7740 O.OOS. U O.OOS , EB 
Selenium I SNL0092422 I LWDS-52-BH08; 0105-SEP-92 I 7740 O.OOS, U I O.OOS I EB 
Selenium I SNL0092S11 I LWDS-52-BH07! 0 ! 07-SEP-92 1 7740 O.OOS I U ; O.OOS I EB 

~::--l 
Selenium ! SNL0092S36 I LWDS-MW2 : 0 07-SEP-92! 7740 O.OOS J U I O.OOS I,' EB 
Selenium I SNL0092689 I LWDS-52-BH07 I 0 06-SEP-92 I 7740 O.OOS I U I O.OOS E~ 
Selenium I SNL0092799 I LWDS-MW2 I 0 23-SEP-92 7740 o.OOSI! U ! O.OOS EB 
Selenium I SNL0092879 , LWDS-MW2 I 0 08-0CT-92 I 7740 O.OOS U i 0.005 I EB 
Selenium I SNL0093112 'LWDS-MW1 0 28-APR-93 I 7740 O.OOS I U I O.OOS I EB 

r--~S~e~le~n~iu~m~-~1 -;S~N~L~00~9~3~2~42=--~i~L~W=D~S~-0~4~-B~H7.0~9:-+-~0-+-1~8~-M~A7R~--:::9~4+-=7=740~-+-~0~.O;oO~13~~i-~J-+1 -;O?'.OO~S--l-i-~E~B:--i 
Selenium ! SNL0093280 LWDS-04-BH10 0 19-MAR-94 7740 O.OOS U I O.OOS I EB 
Selenium 'SNL0093463 I LWDS-QS-BH12 I 0 21-MAR-94 7740 O.OOS U I 0.005 I EB 

! __ ~S~e~le~n~iu~m~ ___ i' __ ~S~N~LOO~9c;3~5BO~-+I~LW~D~S~-Q~S~-B~H~1~1~i __ 0=-+~2~~~M7A~R~-~94~ ___ 7=7~4c;O __ ~--c:0?,.0~07S __ t-~U7_~ii~_70.~0~05=--~ __ ~E~B __ ~ 
Selenium SNL0093620 LWDS-S2-BH16 i 0 24-MAR-94 7740 0.005 U O.OOS I EB 
Selenium SNL0093652 LWDS-05-BH14 0 23-MAR-94 7740 O.OOS U o.oos 1 EB 
Selenium SNL0093711 LWD8-S2-BH1S I 0 23-MAR-94 7740 O.OOS U O.OOS EB 
Selenium SNL0094030 LWDS-MW2 I 0 09-MAR-94 7741 0.002 U 0.002 EB 
Selenium SNL0094287 LWDS-MW1 d 0 06-JUN-94 I 7741 0.002 U i 0.002 EB 

Selenium i SNL00947S1 I LWDS-MW2 I 0 12-JUN-9S 6020 O.OOS I U O.OOS! EB 
Selenium I SNL0099071 i LWDS-MW2 I 0 24-JUN-93 7741 0.002 I U 0

0
.0.
0
0
1
2 _II EEBB 

Silver I SNL0091302 LWDS-04-BH01 I 0 ,09-AUG-92 6010 0.01 i U i 

Silver I SNL0091S19 I LWDS-04-BH01.i 0 08-AUG-92 I 6010 0.01 U 0.01 I EB 
Silver I SNL0091S28 I LWDS-04-BH02 0 10-AUG-92 I 6010 0.01 U 0.01 I EB 

Silver ! SNL0092685 ! LWDS-52-BH07 0 i 06-SEP-92 6010' 0.01 I U I 0.Q1 i EB 

~ ____ ~S~ilv~e~r ____ ~_~S~N~L~0",09~2~7=9S~~i __ -7L7.W~DeS~-~M~W~2:_---;:0--+1-2~3~-~S~EP~-~9~2~i--~6~01~0:-~~0~.0~1:_~--~U7__,--_:::0~.0~1 __ ~, ___ E~B=-~ 
Silver SNL009287S ! LWDS·MW2 0, 08-0CT-92 i 6010 : 0.01 U! 0.Q1 EB 
Silver i SNL0093107 'LWDS-MW1 0: 28-APR-93 6010 0.01' U , 0.Q1 , EB 
Silver SNL0093238 LWDS-04-BH09 0 18-MAR-94 6010 0.01 U 0.01 EB 
Silver i SNL0093276 i LWDS-04-BH10 0 19-MAR-94 6010' 0.Q1 U; 0.01 EB 

r:.-::..-::..-.:.-_-O;Silver SNL0093369 ' LWDS-OS-BH13 0 22-MAR-94 6010 0.01 U, 0.01 ' EB 
__ ..2i1y~r SNL00934S9 LWDS-OS-BH12 0, 21-MAR-94 6010, 0.01 U! 0.01 EB 

Silver SNL0093576 LWDS-OS-BH11' 0 i 20-MAR-94, 6010 0.01' U o.oi EB 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Amount Method 
Analyte Sample Location Qualifier, 
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Table A-I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle Sample Number 
Sample, 
Depth i Sample Date : 

(Ft) 
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Table A-.I3_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Method 
Analyle Sample Number Sample Loeallon Sample Date, . Qualifier 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Amount Method 
Analyte Sample Number 
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Table A·I3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte 
Sample 

Sample Number , Sample location Depth: Sample Date 
(Ft) 

Analytical 
Method 

Amount Method 
Detected Qualifier Detection. Sample 

(mgIL) Limit Type a 
trachloroethane,1,1,2,: SNL0092989 LWDS-MW1 0 06-APR-93 _-,8~2o:;4c:oO_~_-c5~ __ ---cU;--__ -;;5 ___ ~T,"B~-I_ 
trachloroethane, 1,1,2,: SNL0093002 LWDS-MW1 0 08-APR-93 8240 5 U 5 TB 
Irachloroethane,1,1,2,: SNL0093003 LWDS-MW1· 0 13-APR-93:_~==~8~2~4~0======~5t======~ut======~5-_ -_-_-_-_-""""'TiB;~~ 

r-:t",ra""cO':hl,o"r",o,..e,t"O'h",an",e.,., _c_1 ,"C1"::,2"',:_-::S:-:N?-LOO=9':'30cc1"'3'----'L"'W""D=-S':'-"'MC'W:.,1'--~---'0'-~-'1_=_4-"A,"=P-=R~-9",3,--_ 8240 S U 5 TB 
trachloroethane, 1,1,2,: SNL0093035 LWDS-MW1· 0 1S-APR-93 -'8~·2c.:4"::'0-~--'5:'---~-cU:------:05----:T"'B::---1 
~roethane, 1,1,2,: SNl0093045 lWDS-MW1 0 17-APR-93 8240 5 U 5 TB 

trachloroethane, 1 ,1 ,2,: SNl00930B2 lWDS-MW1 0 21-APR-93' 8240 ,5 US, TB 
trachloroethane,1,1,2,: SNL0093092 'LWDS-MW1 0 27-APR-93· 8240 _-'S:'__-----'U:-----.:.--:o5'--_+--T~B::__-1 

?",chloroethane, 1,1,2,: SNL0093:::-1':0,S:---_-7L;-:W;;:D"'S:_:-M:':;W=1---:c0--.. --::2"::'B--';A"'P~R:_:-9:~3:-c.---:8:::2:::-4':'0--'--_S~-'-----cU;---c--;;S--+i _-,E;c;B~_1 
trachloroethan~, 1,1 ,2,: SN LOO93:,,1~1 :.'4 __ -,L,,"W~D~S-MW1 . 0 ,,2380:AApPRR:9933 _"""8,2=.=4,,,0--,---,S:,__-1..' _-cU:---~_-:oS'--_+,--T~B::---1 
trachloroethane, 1,1,2,; SNL0093124 LWDS-MW1 ° _:-_?:;~~::,:,--,-___,8o:2:-,4.;:_0--'----:S:_-'--__cU;--.,----;S-~--T",B::---1 

"trachloroethane, 1,1,2,: SNL009313S LWDS-MW1 0: 03-MAY-93' 8240 S'-__ i___--cU;--c..-""'S--+-_:T"'B::__-1 
~trachloroethane'--, 1;,-,,,,1,,,,2,::_ ---;S",N",L:;o0093236 i LWDS-04-BH09! 0 i 18-MAR-94 8240 5 I U 5 EB 
"trachloroethane, 1,1 ,2,l SNL0093'7244~_+' -=-L W~D~S_-0~",4-::-B;,-H~0",9---"i __ ,,0 __ c-1,,,,8-"-M",A:"cR.L-,,,94'-Ci_-,8,,,2,:,4,:,0--,---,S:,__-,-i _-cU:----'-_---':'S_--+' _~T"'B::__-I 
!>trachloroethane, 1,1,2,: SNL0093245 LWDS-04-BH09! 0 i 1B-MAR-94! 8240 , 5 r U 5 i TB 
letrachloroethane, 1, 1 ,2,~ SNL0093274 I LWDS-04-BH10 0 --,-1,:,9-C"M",A"=R,,-9~4,-,-, _-'8"'2,::40':'-_;' _ __':s'----i---":U:-:----=-s _-c.. _ _.;E",B:_-J 
!>frach!oroethane,1,1,2,: SNL009328S i LWDS-04-BH10' 0 i 19-MAR-94 8240 I 5 U S TB 
,,'rachloroethane, 1,1,2,: SNL0093286 I LWDS-04-BH10 0' 19-MAR-9:C4;--' -~8~2'C40~--l-!---':5'----'-----c;U----'So--+-i -""T~B;--t 
~Jrachloroethane, 1,1,2,) SNL0093367 ,LWDS-OS-BH13 0 i 22-MAR-94 8240 ; 5 U 5, EB 

eJrachloroethane, 1,1,2,: SNL0093465 1 LWDS-05-BH12! 0 I 21-MAR-94 I 8240 5 U, 5 i TB 

F~~tm~c~h~lo~ro~e~th~a~ne~,:_:1~,1~,2~,l~· --::S~N~L700~9"'3~46=6:'__.~i~LW~D~S~-0~5~-B~H~1~2~1---':'0--+1~2~1:_:-M~A~R~-':'94~1i____782~4"'0---'~1 __ -'5':'-__ +I __ --:U7_~--__':5~_+I---T~B~~ 
etrachloroethane,1,1,2,i. SNL0093572 LWDS-05-BH11 I 0 '·20-MAR-94! 8240 I 5 I U I 5 I TB 
etrachloroethane, 1,1,2,~ SNLOO93573 I lWDS-05-BH11 I 0 20-MAR-94 I 8240 I 5 I U 5 I TB 
eJrachloroethane,1,1,2,l SNLOO93574 ,lWDS-05-BH11 I 0 20-MAR-94 I 8240 5 i U : S EB 
etrachloroethane,1,1,2,i SNL0093614 I LWDS-52-BH16 I 0 24-MAR-94 I 8240 I 5 lui 5 i EB 
trachloroethane,1,1,2,i SNL0093622 I LWDS-S2-BH16 I 0 24-MAR-94 I 8240 , 5 i U ! 5 I TB 
trachloroethane,1,1,2,l SNL0093646 LWDS-05-BH14! 0 23-MAR-94I 8240 5 U S 1 EB 
trachloroethane, 1,1,2,~ SNL0093654 LWDS-OS-BH14 I 0 23-MAR-94 _~8~2~40~-f-__':5'----j-____c;U-+--5o--+-1 __ ""T~B;-_I 

,,'rachloroethane, 1,1 ,2,l SNL0093655 LWDS-05-BH14 i 0 23-MAR-94, 8240 5 U 5 TB 
ielrachloroethane, 1,1,2,~ SNL0093705 LWDS-S2-BH15 I 0 23-MAR-94 I 8240 I 5 U 5 EB 
(etrachloroethane, 1,1,2,; SNl00940BO LWDS-MW1 i 0 10-MAR-9",4,_+! _-'C8""240=-_+_-0"",:,00,,,5'-,cI--:,:U--'i-' __,:0c:,0~0",,5-I--~Tc.:;B'--_1 
ietmchloroethane,1,1,2,: SNl0094280 LWDS-MW1 I 0 31-MAY-94 8260 0.001 lUi 0,001 TB 
(etmchloroethane, 1,1,2,i SNL0094281 LWDS-MW1 I 0 06-JUN-94 8260 0.001 I U I 0,001 EB 
jetrachloroethane, 1,1,2,~ SNL0094298 LWDS-MW1 I 0 I 31-MAY-94 8260 0.001 U I 0.001 TB 
(etrachloroethane, 1,1,2,< SNL0094302 lWDS-MW1 1 0 31-AUG-94 J _ _782=6",0,---+---::0"C.0~0"1-+-I--cU:-----+-70',:,00,,,,1:_--t--E':CB::__--l 
~trachloroethane, 1,1,2,j SNL0094317 i lWDS-MW1 '0 24-AUG-94' 8260 I 0.001 i U '0,001 TB 
(etrachloroethane,1,1,2,l SNL0094348 I LWDS-MW1 I 0 24-AUG-94 i 8260 i 0.005 i U : 0.005 TB 

l"'(et,"ra:"c,::,h",lo"ro,eeo::th":,a",ne""'-o1,-"1'O,2;'1,l~-;:S",N,,,L;;;OO29;:;4;c.37",8;-+I_~LWC2f.D",S.:;-M7.W~1_+--1-,0~+-.;O::;7-:;02C",T~-9,-,4,_+_--c820;o1C:OO __ 11----;0"'.0"'0"1._I __ -'U'_--l-'_"'0."'00"'1'---+'_-=EB:::----l 
"trachloroethane,1,1,2,i SNL0094379 I LWDS-MW1 I 0 I' 07-0CT-94 I 8010 ! 0.001 U i 0,001 I TB 
~(et~~~c~h~,o~ro~e~th~an"'e~,~1~,1~,2~,i--~S~N~LO=0~9~4~38~6:-+i--~LW~D-::S~-M7.W""17-~I--'~:'---I~~~~-c~~~~~~::~:~-+,i-,--'8~0~1~0----t--:OO~.0~0+-1--1--~U:---" ---:0~.0~0:::-1--+---~T~B~-11 
,,"t~ra~c~h~lo~ro~e;:.:th~an"'e~,-1:.~,1"::,2~,:-~S~N~LO=0~9~4_c_41;.:1~+__7.LW~D~S-~M7.W'C;2:c--~---':'__-+-~~~:-:-+----;8:::2"'6~0-+--:o0~,0.;:_0+_1 __ I-- -;,U;-_I 0.001 ! TB ,- r- ,I 

etrachloroethan"e"-,,,.,1 ".1, ,,~2";:_;:oSN::;L"'020c;9'C44;.;1:;:2~.i...1 ---cLCiW~D::;.S::;.-''"Mi;',W2;2:_-!I,--c0;---t1--';;30::;.-.;:N:;o0';;Vco-9;:;4'-+_I-08'''0:;_1 0~-+I-OCO.SiO~01:----lI-____C;U--i'-.. 0.001 TB 
etrachloroelhane, 1, 1 ,2,l_.;:oS:-:N",LO~0~9~44+-1",3~+-' _Lc;W~D~S-~M",W.;.c2o--~-:co-.~i -,0~7c-:-DOCE~C:::--~940:--:1_-:c80",1:::0_-+ __ 0 .... 0,,0C'1_+-1 _c-:U7_-i--o",.001 i EB 
etrachloroethane,1,1,2] SNL0094465 !, LWDS-MW1 , 0 I 18-MAR-96 I 8010 i 1 I U ! 1 ._....J_.J~ 
etrachloroethane,1,1,2,) SNl0094521 I LWDS-MW2 i 0 L. 21-SEP-95 8260 i 1 I U I 1 i TB 
etrachloroethane, 1,1,2,: SNl0094530 1 LWDS-MW1 I 0 I 25-SEP-95 8260 I 1 , U ,1 TB 
etmchloroethane, 1,1,2,: SNL0094531 ' LWDS-MW1 i 0 I 2S-SEP-9S I 8260 , 1 I U I 1 i FB 
etrachloroethane, 1,1,2,~ SNL0094543 LWDS·MW2! 0 i 14-DEC-95 I 8260 i 1 I U I 1 ! TB 
etrachloroethane,1,1,2,: SNL0094618 LWDS MW-2 0 I 27-FEB-9S, 8240 I O.OOS I U 0,005! TB 
etrachloroethane,1,1,2,: SNL0094619 LWDS MW-2 0 01-MAR-95 8240 O.OOS, U '0,005 EB 
etrachloroethane,1,1,2,: SNL0094667 lWDS MW-1 0: 02-MAR-95-c--"'8"'24"C0:---'-: ---'0"'.0=0~5'---+!--:UC:----i-coO~,0"::'05:::---Ic---;;:T~B--1 
trachloroethane,1,1,2,: SNL0094705 LWDS-MW2 0 12-JUN-95, 8010 i 0.001 U 0,001 TB 
trachloroethane, 1,1,2,: SNLOO94748 LWDS-MW2 I 0 12-JUN:--:9"'5---'-_--:8"'0c;.1 0::;---+' _.;:_0.co0':'01;--~-_;';U;------;0~,0~Oco1-c---:;E"'B;--1 
trachloroethane, 1,1,2,: SNL009~4+-76~0'--T-_7.LW~D~S-,-M7.W~1 _+-' ___,0~--'-c1C"4-,-J",U",N'-7-95,--,_-,8~0"1:c0---'--:o0",.0,,,,0=-1 __ --cU:_~---'0"',0=0"'1c-+' _""T""B:_-1 
trachloroethane, 1,1,2,: SNL0099096 LWDS-MW2: 0 24-JUN+--o9;3::__:i----=82:o-4~0c-----;0~.0~0"'5--'---;U7_~-.;:_0.coO~05:___+!_~EB::--__ I 
trachloroethane, 1, 1 ,2,: __ ~S"'N"'L7'00~9"'9'"09"'7c--'-c:-~LW""'D"'S-'-M"'W=-2~cc'----'0~-"-i -::2",4-::-J,=U,N-93 8240 0.005 U 0,005 TB 
trachloroethane,1,1,2,:· SNL0099118 LWDS-MW1-DRUM 0 27-DEC-93 624 0.005 U 0,005: TB 

~trachloroethane, 1,1 ,2,: '-";:0"'31:c:5"'1~8-""0';;01.;-----'"''"'LC':WC';D:;-;S'''-M:-::':W.,:1''-'T;';'B;=--""---..c' ~12o--M~A';';R-96 PA-SW846-80' 0.19 U 0,19 TB 

i___~Te":t'-"ra ... c~hl ... or'"'o ... et::--he""n"'e'--c...-S~CN:7.L=-o0c::0':'90~0~2::::c7-'__:'L'CWc;D~So--0;:-4;--B;:;:H:.;O",1~--::0-..!.i-.;:-;08-AUG-92 8240 5' U 5 EB 
Tetrachloroethene ! _-'CS"'N:=L ... 00~9"'0 .... 02'c'9'-~'=>LW~D':'S-"-0"'4-::-B"-H"'0"-1--0"--c-, _0,,8-AUG-92 8240 I 5 U 5 TB 

1--~Te":t~m ... c~hl ... or'"'o ... et~he""n"'e~c--::S~N~l700~9~0.;:_03~0o__.-~LW~D~S_.;-0~4-::-B"-H~0~1-,--0;:__-c-~0c::9-';-A~U~Go--9~2;:-----'8o:2:-'4.;:_0---i--___:5O__--~__cU~-+---:cS---7----+E~B~---
Tetrachloroethene SNL0090032 LWDS-04-BH01 0 09-AUG-92 8240 5 U 5·' TB 
Tetrachloroethene SNL00900S3 LWDS-04-BH02 0 10-AUG::--792~--':--"'82==4"'0'---,'-----'5=---.;---'U:-----..,.---':5'---+:--E~B;:----1 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample' , Amount 
Sample Number ' Sample Location Depth' Sample Date Analytical: Detected 
,{~ ~~,~ 

""" . LW08-04-BH02' 0 : 1, '8240' 5 
""'L0090162 'LWDS-S8 O' 16-JUL-92 8240 5 

163 ' 0 ' 16-JUL-92' 8240 5 
''''''L0090416 LWOS-SS 0, 16-JUL-92 i 8240 5 

LV ' 0 l 1 i 8240 5, 
""'LOO90597 L 0 ,1 ,8240. , 5 

, ,0 1: i 8240 5 I 
, LWOS-04-BH03' 0 ! I 8240 5' 

'7' LWOS,SS ; 0 17-JUL-92 i 8240 5' 
. 'LWOS-SS 0, 17-JUL-92 i 8240 5 
'SNLOO91118, L WOS-SS 0, ?O_.IIII _O? 8240 1 5 ! 
i i LV 0 ' ,8240 1 5 ' 

SNLOO91171 i L 0 ! 1R_AIlr._O? 8240 5 
, 174 I L\I\ 0 1 8240 , 5 

SNL0091191 i L 0 I 10_AIlr._O? 8240! 5 
SNLOO91193 I L\I\ 1 0 I 8240 5 
SNL0091242 'L 0 i ?O_AIlr._O? 8240 ,I 5 

, SNLOO91256 , LW 0 I 8240 5 
1 SNLOO91257 I L 0 ?rl-AIlr._O? 8240 i 5 

I SNLOO91272 I L 0 I' M .,,_ M 8240 5 
I SNLOO91274 L 0 . "-~,,,.--~ 8240 I 5 
i !76 LV 0 ' 8240 5 

SNLOO91291 L 0 ?4_AIlr._O? 8240 5 
i 
f """ nn01?OR 

SNLOO91933 

SNLOO91944 

746 
RNt 0002791 

RNI nnO?R~" 

RNt Om?R"O 
71 

RNI nnO?RR1 

RNI nnO?070 

I R"" nno~oo? 

RNlOO93013 

! RNI 000M4" 

I RN I nno~OO? 
3105 

RNI ono~114 

RNI ono~135 

RNI OOO~?44 

RNI OOO~?74 

RI\II OOO~?RR 

"Nl0093375 

LV 
LV 

L 

o 8240 5 
o ?".AIlr._O? 8240 5 

o 18240 5 
o 8240 5 I 

L H06 0 8240 5 
L ;::u; 0 8240 5 I 

LW 
L 
L 
LW 
L 

I LW 

LWD"-MVV~ 
I LWI 

LWDS-MW2 
L 
LWDS-MWI 
L 
LWDS-MWI 

LV 
LV 
L 
L\I\ 
L 
LW 
L 

LV 
L 
Lv.. 
L 
Lv.. 
L 

L 

o 8240 5 
o 8240 5 

o ,I 8240 5 
o 8240 5 
o 8240 5 
o 01-0CT -92 8240 5 

~ I 08-0CT -92 ~~:~ ; i 
o 8240 5, 
o 17-0CT-92 8240 5 
o 8240 5 
o 8240 5 
o 8240 5 
o 82405 

I 0 8240 5 
1 0 15-APR-93 8240 5 
,0 8240 5 
i 0 8240 5 
10 8240 5 

o 18240 5 
o 8240 5 

:~ I~~:~; I 
10 ,8240 5: 
10 ,8240 5! 
10 18240 5: 

o i 8240 1 5· , 
'0 18240 5' 

o 8240 1 5! 
,0 8240: 5 i 

o 824015 

Method 
Qualifier· Detection 

Limit 

U ' 
U 
U 
U 
U 
U 
U 
U ' 
U 
U 

~ ! 

u 
U i 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U , 
U : 
U ! 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

1 376 ,0 824015 U 

5 
5 
5 
5 
5 
5 
5 """ 

""" 
, 
, 

LW 
, 
! L 

,72 ! LWI 
,73 L 
,74 i LWC 
14 L 

o 824015 
'_0 8240! 5 

12! 0 I 8240 ' 5 
11, 0 ' , . 8240 5 
11, 0 i 8240 ' 5 
11, 0 ' 8240 , 5 
16; 0 , ,8240! 5 

U , 
U 
U 

. U 
, U 
, U 

, 5 
, 5 
, 5 

U ' 

5 
5 

Sample 
Type 

TB 
TB 
TB 
TB 
EB 
TB 
EB 
TB 

I TB 
: TB 
: TB 
! EB 
, EB 

TB 
EB 
TB 
TB 
EB 
TB 
EB 
EB 
TB 
EB 
TB 
EB 
TB 
EB 
TB 
EB 
TB 
TB 
EB 
TB 
TB 
TB 
TB 
EB 
TB 
TB 
TB 
TB 
TB 
TB 
TB 
TB 
TB 
TB 
TB 
EB 
TB 
TB 
TB 
EB 
TB 
TB 
EB 
TB 
TB 
EB 
TB 

, TB 
! EB 

TB 
, TB 

TB 
! TB 

EB 
, EB 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle Sample Number . Sample Location 
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Table A-l3. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Method 
An.lyle Sample Number Qualifier 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Sample 
Analytical 

Amount Method 
Sample I Analyte Sample Number ' Sample Location Depth Sample Date Detected Qualifier, Detection 

Method Type 
, (Ft) (mgIL) Limit 

Thorium-232 SNL0094227 LWDS-MW1 0 06-JUN-94 GAMMA 0.0441 U , 0.0441 EB 
Thorium-232 SNL0094243 LWDS-MW2 0 07-DEC-94 GAMMA 0.049 U 0.049 EB 
Thorium-232 SNL0094247 LWDS-MW1 0 0B-DEC-94 GAMMA 0.0396 U 0.0396 

, 
FB 

Thorium-232 SNL0094488 LWDS-MW2 0 i 12-JUN-95 , 901.1 52.1 , 52.1 EB 
Thorium-234 SNL0091301 LWDS-04-BH01 0 09-AUG-92 GAMMA 337 < 337 EB 
Thorium-234 SNL0091518 LWDS-04-BH01 0 08-AUG-92 GAMMA 307 < 307 EB 
Thorium-234 SNLOO91526 LWDS-04-BH02 0 10-AUG-92 ' GAMMA 287 < 287 EB 
Thorium-234 SNL0091574 LWDS-04-BH02 , 0 11-AUG-92 GAMMA i 317 < 317 EB --
Thorium-234 SNL0091682 LWDS-04-BH03 0 12-AUG-92 GAMMA 311 . < 311 EB 
Thorium-234 SNL0091733 , LWDS-04-BH03 0 i 13-AUG-92 GAMMA 309 < 309 EB -
Thorium-234 SNL0091789 : L WDS-04-BH04 0 ; 18-AUG-92 GAMMA 308 < I 308 , EB 

~~-----~---

! Thorium-234 I SNLOO91925 i L WDS-04-BH04 i 0 19-AUG-92 i GAMMA 348 < 348 , EB 
Thorium-234 SNL0092176 i L WDS-04-BH05 0 i 20-AUG-92 I GAMMA 340 i < 340 I EB 
Thorium-234 I 

SNL0092208 ! LWDS-MW1 0 ! 24-AUG-92 GAMMA 311 311 I EB , ! , < , 
i ! 

, 
Thorium-234 I SNL0092216 LWDS-MW1 0 I 22-AUG-92 GAMMA 334 < i 334 EB 
Thorium-234 I SNL0092323 , LWDS-MW1 0 i 23-AUG-92 I GAMMA i 147 < 147 : EB 
Thorlum-234 _L_ SNL0092349 LWDS-MW1 0 i 25-AUG-92 I GAMMA 152 , < I 152 , EB 
Thorium-234 I SNL0092373 LWDS-52-BH06 0 

, 
05-SEP-92 

, 
GAMMA 168 i I 168 EB , , , < 

Thorium-234 SNL0092417 , LWDS-52-BH08 0 , 05-SEP-92 I GAMMA ! 147 ! < ! 147 i EB 
Thorium-234 SNL0092506 I LWDS-52-BH07 I 0 I 07-SEP-92 i GAMMA 

I 
156 

I 
< i 156 i EB 

Thorium-234 i SNL0092538 I LWDS-MW2 i 0 
, 

07-SEP-92 , GAMMA 186 < I 186 I EB , 
Thorium-234 I SNL0092684 I LWDS-52-BH07 ! 0 i 06-SEP-92 i GAMMA i 164 I < I 164 I EB 
Thorium-234 I SNL0092793 ! LWDS-MW2 , 0 I 23-SEP-92 GAMMA I 149 I < ! 149 1 EB , , , 
Thorium-234 I SNL0092873 I LWDS-MW2 I 0 I 08-0CT-92 , GAMMA I 162 ! < ! 162 I EB , 
Thorium-234 I SNLOO93766 I LWDS-MW1 0 ! 27-APR-93 I GAMMA ! 490 U I 490 

, 
EB 

Thorlum-234 ! SNLOO93779 . LWDS-MW2 I 0 24-JUN-93 I GAMMA , 170 ! U ! 170 i EB 
Thorlum-234 i SNLOO93788 I LWDS-MW1 0 03-NOV-93 I GAMMA 210 U i 210 EB 
Thorium-234 ! SNL0094220 ! LWDS-04-BH09-EB 0 18-MAR-94 I GAMMA i 0.202 U i 0.202 EB 
Thorium-234 i SNL0094223 ILWDS-04-BH10-EB 0 19-MAR-94 I GAMMA ! 0.22284 U 0.22284 EB 
Thorlum-234 ! SNL0094226 L WDS-05-BH 11-EB 0 I 20-MAR-94 I GAMMA I 0.198 U 0.198 EB 
Thorlum-234 ! SNL0094227 LWDS-MW1 0 06-JUN-94 i GAMMA I 0.255 U 0.255 I EB 
Thorium-234 i SNL0094243 LWDS-MW2 0 07-DEC-94 GAMMA 0.132 U 0.132 ! EB 
Thorlum-234 I SNL0094247 LWDS-MW1 0 08-DEC-94 GAMMA 0.185 U 0.185 I FB 
Thorlum-234 I SNL0094488 LWDS-MW2 0 12-JUN-95 901.1 145 I 145 , EB 

Tln-113 I SNLOO94220 LWDS-04-BH09-EB 0 18-MAR-94 GAMMA 0.0152 U I 0.0152 EB 
Tln-113 I SNL0094223 I LWDS-04-BH10-EBI 0 19-MAR-94 GAMMA 0.01537 I U I 0.01537 EB 
Tln-113 I SNL0094226 ,LWDS-05-BH11-EBi 0 20-MAR-94 GAMMA 0.0149 I U 0.0149 EB 
Tin-113 -i SNL0094227 i LWDS-MW1 I 0 06-JUN-94 GAMMA ; 0.0139 I U 0.0139 EB 
Tln-113 i SNL0094243 I LWDS-MW2 i 0 07-DEC-94 GAMMA I 0.0107 I U 0.0107 I EB 
Tln-113 i SNL0094247 LWDS-MW1 ! 0 i 08-DEC-94 I GAMMA i 0.0128 U 0.0128 I FB 
Toluene I SNL0090027 I LWDS-04-BH01 ! 0 I 08-AUG-92 8240 i 5 U 5 EB 
Toluene I SNL0090029 I L WDS-04-BH01 0 08-AUG-92 8240 i 5 U i 5 TB 
Toluene I SNL0090030 ! L WDS-04-BH01 0 ; 09-AUG-92 8240 I 5 I U 

, 
5 EB , 

Toluene ! SNL0090032 I LWDS-04-BH01 0 I 09-AUG-92 8240 I 5 U I 5 TB 
Toluene i SNLOO90053 I LWDS-04-BH02 0 I 10-AUG-92 I 8240 I 5 I U ~-5-- EB_~ 
Toluene I SNL0090055 LWDS-04-BH02 I 0 '-!- 10-AUG-92 I 8240 i 5 

, 
U I 5 ! TB 

Toluene : SNLOO90162 I LWDS-SS 
, 

0 I 16-JUL-92 ; 8240 I 5 I U I 5 TB I 

! Toluene SNLOO90163 I LWDS-SS i 0 i 16-JUL~~r 8240 I 5 U 1 5 I TB 
Toluene I SNL0090416 I LWDS-SS 0 1 16-JUL-92 I 8240 L5 i U i 5 I TB 
Toluene SNL0090595 i LWDS-04-BH02 , 0 i 11-AUG-92 8240 I 5 i U I 5 I EB ! , , 

Toluene SNL0090597 i LWDS-04-BH02 I 0 , 11-AUG-92 8240 5 U i 5 TB 
Toluene SNLOO90622 LWDS-04-BH03 0 12-AUG-92 8240 , 5 i U I 5 I EB , 

Toluene , 
SNLOO90624 LWDS-04-BH03 I 0 i 12-AUG-92 8240 

, 
5 I U 5 TB ! I 

Toluene , SNL0090737 LWDS-SS I 0 ! 17-JUL-92 8240 i 5 U , 5 TB I 
, 

Toluene i SNL0090934 LWDS-SS i 0 i 17-JUL-92 ' 8240 5 i U 5 TB 
Toluene I SNL0091118 LWDS-SS 0 I 20-JUL-92 8240 5 : U 5 TB 
Toluene SNL0091157 L WDS-04-BH03 i 0 i 13-AUG-92 8240 5 ! U 5 ! EB 
Toluene ! SNL0091171 LWDS-04-BH04 , 0 ! 18-AUG-92 8240 5 U 5 

, 
EB 

Toluene SNL0091174 L WDS-04-BH04 0 i 18-AUG-92 8240 i 5 I U 5 TB 
Toluene SNLOO91191 L WDS-04-BH04 0 19-AUG-92 8240 -5 I 

U 5 EB i 

Toluene SNL0091193 L WDS-04-BH04 ! 0 19-AUG-92 i 8240 5 I U i 5 TB 
Toluene SNL0091242 LWDS-04-BH05 i 0 20-AUG-92 8240 5 U 5 TB 
Toluene SNL0091256 L WDS-04-BH05 : 0 I 20-AUG-92 8240 5 U 5 . , EB 
Toluene 

• 
SNLOO91257 LWDS-04-BH05 i 0 20-AUG-92 8240 5 U 5 TB 

Toluene SNLOO91272 LWDS-MW1 0 23-AUG-92 . 8240 5 U 5 EB 
Toluene SNL0091274 LWDS-MW1 0 22-AUG-92 8240 5 U 5 EB 
Toluene SNL0091276 LWDS-MW1 0 22-AUG-92 8240 5 U 5 I TB 
Toluene SNL0091291 LWDS-MW1 0 24-AUG-92 8240 5 U 5 EB 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Sample 
. 

Amount Method 
Analyte Sample Number ; Sample Location Depth Sample Date' 

Analytical 
Detected Qualifier Detection 

Sample 
Method Type 

. (Ft) (mglL) Limit 

Trichloroethane, 1,1,1- , SNL0094705 LWDS-MW2 0 12-JUN-95 8010 0_001 U 0.001 TB _ .. 
Trichloroethane, 1,1,1- SNL0094748 LWDS-MW2 , 0 12-JUN-95 8010 0_001 U 0.001 EB 
Trichloroethane, 1,1,1-. SNL0094760 LWDS-MWl , 0 14-JUN-95 8010 0_001 U 0.001 TB 
~oe~a_"-e, 1,1,1-, SNLOO99096 LWDS-MW2 0 24-JUN-93 8240 I 0,005 U O,OOS EB 
Trichloroethane, 1,1,1- , SNLOO99097 LWDS-MW2 , 

0 24-JUN-93 8240 O_OOS U O,OOS TB 
Trichloroethane, 1,1,1- , SNLOO99118 LWDS-MW1-DRUM· 0 27-DEC-93 

, 
624 O,OOS U O,OOS TB 

Trichloroethane, 1,1,1- 031S18-001 LWDS-MW1-TB , 12-MAR-96 PA-SW846-80~ 0,11 U 0.11 TB 
Trichloroethane, 1,1,2- . SNL0090027 LWDS-04-BHOl 0 08-AUG-92 8240 5 U 5 EB 
Trichloroethane, 1,1,2- ' SNL0090029 , LWDS-04-BHOl I 0 I 08-AUG-92 8240 5 U , 5 TB 
Trichloroethane, 1,1,2- SNL0090030 I LWDS-04-BHOl ; 0 09-AUG-92 8240 , 5 , U 5 

• 
EB 

Trichloroethane, 1,1,2- SNL00900~ LWDS-04-BHOl I 0 09-AUG-92 8240 I 5 U 5 I TB 
Trichloroethane, 1, 1 >2~ i SNL0090053 LWDS-04-BH02 ! 0 I 10-AUG-92 ! 8240 , 5 U . 5 , EB 
Trichloroethane, 1,1,2- SNL0090055 LWDS-04-BH02 I 0 I 10-AUG-92 , 8240 : 5 U S TB 
Trichloroethane, 1,1,2·1 SNL0090162 LWDS-SS 0 I 16-JUL-92 8240 5 U S TB 
Trichloroethane, 1,1,2-' SNL0090163 ; LWDS-SS I 0 i 16-JUL-92 I 8240 

, 
5 I U 5 

! 
TB 

Trichloroethane, 1,1,2-; SNL0090416 LWDS-SS , 0 16-JUL-92 ! 8240 ; 5 I U i 5 TB 
Trichloroethane, 1,1,2- , SNL0090S95 LWDS-04-BH02 ! 0 11-AUG-92 1 8240 I 5 1 U , 5 E~ 
Trichloroethane, 1,1,2- SNL0090S97 I LWDS-04-BH02 I 0 I 11-AUG-92 i 8240 5 1 U 5 TB 
Trichloroethane, 1,1,2- , SNL0090622 LWDS-04-BH03 I 0 

, 12-AUG-92 I 8240 I S 1 U S EB I 

Trichloroethane, 1,1,2- 1 SNL0090624 ! LWDS-04-BH03 1 0 I 12-AUG-92 ! 8240 i S 1 U S TB 
Trichloroethane, 1,1,2-! SNL0090737 

, 
LWDS-SS 1 0 17-JUL-92 8240 : S 

, 
U i 5 TB , 

Trichloroethane, 1,1,2- i SNL0090934 I LWDS-SS ! 0 17-JUL-92 8240 i S I U : S TB 
Trichloroethane, 1,1,2- i SNL0091118 , LWDS-SS I 0 2Q-JUL-92 

, 
8240 i 5 I U 

, 
5 TB , 

Trichloroethane, 1,1,2- , SNL0091157 I LWDS-04-BH03 ! 0 
, 

13-AUG-92 1 8240 I 5 i U I 5 EB I 

Trichloroethane, 1,1,2- ! SNL0091171 1 LWDS-04·BH04 0 i 16-AUG-92 1 6240 5 i U i 5 EB 
Trichloroethane, 1,1,2- SNL0091174 LWDS-04-BH04 0 I 16-AUG-92 i 6240 5 ! U I 5 TB 
Trichloroethane, 1,1,2- ! SNL0091191 1 LWDS-04-BH04 0 19-AUG-92 I 6240 S ! U i 5 EB 
Trichloroethane, 1,1,2- i SNL0091193 1 LWDS-04-BH04 0 19-AUG-92 ! 8240 5 U 5 TB 
Trichloroethane, 1,1,2-1 SNLOO91242 1 LWDS-04-BHOS 0 20-AUG-92 I 6240 S U 1 5 I TB 
Trichloroethane, 1,1,2- ! SNLOO91256 LWDS-04-BHOS 0 20-AUG-92 1 6240 5 U 1 5 ! EB 
Trichloroethane, 1,1,2- SNLOO91257 i L WDS-04-BHOS 0 20-AUG-92 1 6240 

, 
5 U I 5 I TB I 

Trichloroethane, 1,1,2- SNL0091272 1 LWDS-MWl 0 23-AUG-92 I 6240 I 5 U i 5 , EB 

Trichloroethane, 1,1,2- , SNL0091274 LWDS-MW1 i 0 22-AUG-92 1 8240 S U 5 r- EB 
Trichloroethane, 1,1,2- SNL0091276 LWDS-MW1 ! 0 22-AUG-92 I 6240 S U 5 1 TB 
Trichloroethane, 1,1,2-1 SNL0091291 LWDS-MW1 0 24-AUG-92 1 8240 5 U 5 ! EB 
Trichloroethane, 1,1,2· SNL0091293 LWDS-MW1 1 0 24-AUG-92 8240 5 U 5 I TB 
Trichloroethane, 1,1,2·1 SNL0091298 LWDS-MWl I 0 1 2S-AUG-92 8240 5 U 5 j EB 
Trichloroethane, 1,1,2' SNL0091300 LWDS·MWl i 0 2S-AUG-92 8240 5 U 5 TB 
Trichloroethane, 1,1,2" SNL0091933 I LWDS-S2-BH06 1 0 OS-SEP-92 8240 5 U 5 EB 
Trichloroethane, 1,1,2-' SNL0091935 LWDS-S2·BH06 I 0 OS-SEP-92 8240 5 U 1 5 TB 
Trichloroethane, 1,1,2-1 SNL0091944 LWDS·52-BH08 1 0 OS-SEP-92 I 8240 5 U ; 5 EB 
Trichloroethane, 1,1,2·! SNL0092723 LWDS·MW2 I 0 I 18-SEp·92 1 8240 5 U i 5 i TB 
Trichloroethane, 1,1,2-1 SNLOO92746 LWDS·MW2 1 0 I 21·SEP·92 

I 
8240 1 5 U -1 5 i TB 

~roethane, 1,1,2-1 SNLOO92791 LWDS·MW2 1 0 I 23-SEp·92 8240 5 U i S I EB 
Trichloroethane, 1,1,2:1 SNL0092801 1 LWDS-MW2 0 I 23-SEP-92 8240 I 5 U I S i TB 
Trichloroethane, 1,1,2- ! SNL0092835 I LWDS-MW2 0 , 24·SEP-92 8240 I 5 U I 5 i TB 
Trichloroethane, 1,1,2-! SNL0092847 I LWDS-MW2 0 I 01-0CT-92 8240 i 5 U 5 TB 
Trichloroethane, 1,1,2-1 SNLOO92859 ~WDS-MW2 ..2.....J 02.0CT-921 8240 1 5 U i 5 1 TB 
Trichloroethane, 1,1,2- i SNLOO92871 1 0 I 06-0CT-92 . 8240 i 5 U i S I EB I LWDS-MW2 I 
Trichloroethane, 1,1,2-1 SNL0092881 i LWDS-MW2 I 0 

I 
06-0CT-92 ! 8240 i S U i 5 ! TB 

Trichloroethane, 1,1,2- , SNL0092948 1 LWDS-MW2 1-0 17-0CT-92 I .8240 ! 5 U I S 1 TB 
Trichloroethane, 1,1,2· ! SNL0092970 1 LWDS-MW2 0 21-0CT-92 8240 I S U I 5 

, 
TB I 

Trichloroethane, 1,1,2· SNL0092989 ! LWDS-MWl 0 06-APR-93 , 8240 I 5 U 5 TB 
Trichloroethane, 1,1,2- SNL0093002 I LWDS·MWl 0 I 08-APR-93 6240 I 5 : U 

, 
5 , TB , 

Trichloroethane, 1,1,2- SNL0093003 LWDS-MWl I 0 I 13-APR-93 8240 5 I U 5 , TB 
Trichloroethane, 1,1,2- SNLOO93013 LWDS-MWl 0 ! 14·APR-93 6240 5 I U 5 TB 
Trichloroethane, 1,1,2- : SNLOO9303S LWDS-MWl I 0 15-APR-93 6240 S U 5 TB 
Trichloroethane, 1,1,2· SNLOO9304S . LWDS-MWl 0 17-APR-93 8240 S U 5 TB 
Trichloroethane, 1,1,2·, SNLOO93082 ; LWDS-MWl 0 21-APR-93 8240 I S U , 5 , TB 
Trichloroethane, 1,1,2·' SNL0093092 LWDS-MWl 0 27-APR-93 8240 5 U 5 TB 
Trichloroethane, 1,1,2· • SNL0093105 LWDS-MW1 I 0 26-APR-93 8240 5 U I 5 EB 
Trichloroethane, 1,1,2- SNL0093114 LWDS-MW1 0 ; 26-APR-93 8240 5 U 5 . TB 
Trichloroethane, 1,1,2-' SNL0093124 LWDS-MW1 0 30-APR-93 8240 5 U 5 TB 
Trichloroethane, 1,1,2- ! SNL0093135 LWDS-MW1 0 03-MAY-93 8240 5 U 

I 
S TB 

Trichloroethane, 1,1,2- SNL0093236 LWDS-04-BH09 0 18-MAR-94 8240 5 U I S EB 
Trichloroethane, 1,1,2- ' SNL0093244 LWDS-04-BH09 o 18-MAR-94 8240 5 U 5 TB -_._------
Trichloroethane, 1,1,2- SNL0093245 LWDS-04-BH09 0 i 18-MAR-94 8240 , 5 U I 5 TB 
Trichloroethane, 1,1,2- SNL0093274 LWDS-04-BH10 0 19-MAR-94 8240 5 U 5 EB 
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Table A-l3_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

• Sample' 
Analytical 

Amount Method 
Sample 

Analyte Sample Number Sample Location I Depth : Sample Date' 
Method 

Detected ' Qualifier; Detection, 
Type 

, (Ft) ; 
, (mg/L) ; I Limit , 

Trichloroethene SNLOO91242 LWDS-04-BH05 0 20-AUG-92 8240 5 U 5 ; TB 
Trichloroelhene SNL0091256 LWDS-04-BH05 0 20-AUG-92 8240 5 U 5 EB 
Tnchloroelhene SNL0091257 LWDS-04-BH05 0 20-AUG-92 8240 I 5 U ! 5 TB 
Trichloroelhene ; SNLOO91272 LWDS-MWI '0 : 23-AUG-92 8240 5 U i 5 EB 
Trichloroelhene i SNLOO91274 LWDS-MWI 0 22-AUG-92 8240 5 U 5 i EB 
Trichloroelhene I SNL0091276 LWDS-MWI 0 , 22-AUG-92 8240 5 I U 5 TB 
Trichloroethene SNL0091291 LWDS-MWI 0 ! 24-AUG-92 i 8240 ; 5 I, U , 5 I EB 
Trichloroethene : SNL0091293 I LWDS-MWI 0 j 24-AUG-92 i 8240 5 I U 5 : TB I 

r----J'!"~ loroethene SNLOO91298 LWDS-MWI 
I 

I EB 0 
I 

25-AUG-92 8240 5 
! 

U 5 
SNLOO91300 I i U 

------, 
TB Tnchloroethene LWDS-MWI 0 25-AUG-92 8240 5 , 5 

Trichloroethene SNL0091933 I LWDS-52-BH06 0 i 05-SEP-92 I 8240 i 5 I U 5 I EB -, I I 

Trichloroethene I SNL0091935 LWDS-52-BH06 0 I 05-SEP-92 8240 ! 5 
, 

U I 5 I TB I i 
t--Irichloroethene I SNL0091944 I LWDS-52-BH08 ; 0 j 05-SEP-92 8240 5 U I 5 I EB 

i SNL0092723 I LWDS-MW2 U I I ~chloroethene ; 0 18-SEP-92 i 8240 ; 5 I 5 I TB 
Trichloroethene ! SNL0092746 I LWDS-MW2 i 0 I 21-SEP-92 ! 8240 5 U I 5 

-, 
TB I , I 

Trichloroethene SNLOO92791 I LWDS-MW2 i 0 I 23-SEP-92 I 8240 I 5 ! U I 5 i EB I , 
Trichloroethene ! SNLOO92801 LWDS-MW2 I 0 I 23-SEP-92 I 8240 5 I U 5 

, 
TB 

Trichloroethane I SNLOO92835 LWDS-MW2 : 0 I 24-SEP-92 , 8240 5 I U : 5 
, 

TB 
.Trichloroethane SNLOO92847 LWDS-MW2 I 0 01-0CT-92 I 8240 5 I U i 5 i TB 
Trichloroethene ! SNLOO92859 LWDS-MW2 0 02-0CT-92 ! 8240 5 I U I 5 TB 
Tnchloroethene SNL0092871 I LWDS-MW2 I 0 08-0CT-92 i 8240 5 U 5 EB 
Trlchloroelhene SNLOO92881 LWDS-MW2 I 0 08-0CT-92 I 8240 5 U i 5 TB 
Trichloroelhene SNLOO92948 LWDS-MW2 I 0 17-0CT-92 i 8240 I 5 U I 5 TB I 

Tnchloroelhene SNL0092970 LWDS-MW2 I 0 21-0CT-92 j 8240 I 5 U I 5 TB 
Trichloroethene SNLOO92989 LWDS-MWI I 0 06-APR-93 I 8240 I 5 i U 5 TB 
Tlichloroethene SNL0093002 LWDS-MWI i 0 08-APR-93 I 8240 I 5 U 5 TB 
Trichloroethene SNLOO93003 LWDS-MWI I 0 13-APR-93 8240 I 5 U 5 TB 
Trichloroethene SNL0093013 LWDS-MWI I 0 14-APR-93 8240 5 U 5 i TB I 

Trichloroethene SNL0093035 LWDS-MWI I 0 15-APR-93 8240 5 U 5 TB 
Trichloroethene SNL0093045 LWDS-MW1 0 17-APR-93 I 8240 5 U 5 TB 
Trichloroethene SNL0093082 LWDS-MW1 I 0 21-APR-93 I 8240 5 U 5 TB 
Trichloroethene SNL0093092 LWDS-MW1 I 0 27-APR-93 8240 5 U 5 TB 
Trichloroethene SNL0093105 LWDS-MW1 I 0 28-APR-93 8240 5 U 5 EB 
Tnchloroethene SNL0093114 LWDS-MW1 0 28-APR-93 8240 5 U 5 TB 
Trichloroethene SNLOO93124 LWDS-MW1 I 0 30-APR-93 8240 5 U , 5 TB 
Tnchloroethene SNLOO93135 LWDS-MW1 0 03-MAY-93 8240 5 U 5 TB 
Trichloroethene SNLOO93236 LWDS-04-BH09 I 0 18-MAR-94 8240 5 U 5 EB 
Tnchloroethene SNL0093244 LWDS-04-BH09 ! 0 18-MAR-94 8240 5 U 5 TB 
Trichloroethane SNL0093245 LWDS-04-BH09 ! 0 18-MAR-94 8240 5 U 5 TB 
Trichloroethene SNLOO93274 LWDS-04-BH10 0 19-MAR-94 8240 I 5 U 5 I EB 
Trichloroethane SNL0093285 I LWDS-04-BH10 0 19-MAR-94 8240 I 5 U 5 TB 
Tnchloroethene SNL0093286 LWDS-04-BH10 0 19-MAR-94 8240 5 U 5 TB 
Tnchloroethene I SNL0093367 LWDS-05-BH13 0 22-MAR-94 8240 5 ! U 5 EB 
Tlichloroethene I SNL0093375 LWDS-05-BH13 0 22-MAR-94 8240 5 I U 5 TB I 

Tlichloroethene I SNLOO93376 LWDS-05-BH13 0 22-MAR-94 8240 5 I U I 5 TB 
Tnchloroethene SNL0093457 LWDS-05-BH12 0 21-MAR-94 I 8240 I 5 I U ! 5 ! EB 
Tnchloroethene SNL0093465 LWDS-05-BH12 0 21-MAR-94 8240 I 5 I U , 5 i TB I 

Trichloroethene SNLOO93466 LWDS-05-BH12 0 21-MAR-94 j 8240 I 5 I U I 5 I TB 
Trichloroethene SNLOO93572 LWDS-05-BH11 0 20-MAR-94 ! 8240 I 5 I U 5 TB 
Trichloroethane SNL0093573 LWDS-05-BH11 0 20-MAR-94 I 8240 ±=; i U I 5 I TB 
Trichloroethane I SNLOO93574 L WDS-05-BH 11 I 0 I 20-MAR-94 I 8240 [ U 5 I EB 
Trichloroethene I SNLOO93614 l LWDS-52-BH16 ! 0 i 24-MAR-94 8240 I 5 lUi 5 I EB '----, , 
Trichloroethene I SNL0093622 i LWDS-52-BH16 I 0 I 24-MAR-94 8240 5 I U I 5 TB ! Trichloroethane i SNLOO93646 I LWDS-05-BH14 ! 0 

, 
23-MAR-94 8240 I 5 f U ! 5 i EB I 

Trichloroethene I SNLOO93654 ! LWDS-05-BH14 0 i 23-MAR-94 ! 8240 5 r--U-r 5 ! TB 
Trichloroethene I SNLOO93655 .I- LWDS-05-BHI4 I 0 I 23-MAR-94 8240 

I 
5 I U ] 5 i TB 

Trichloroethane : SNL0093705 LWDS-52-BH15 I 0 23-MAR-94 8240 5 I U I 5 
, 

EB , I , 
Trichloroethane 

, 
SNL0094080 I, LWDS-MW1 I 0 

, 
10-MAR-94 8240 0.005 I U i 0,005 : TB , , 

Trichloroethane i SNL0094280 LWDS-MW1 I 0 31-MAY-94 8260 0.001 I U i 0,001 , TB 
Trichloroethene I SNL0094281 LWDS-MW1 i 0 , 06-JUN-94 ; 8260 

• 

0,001 U 0,001 , EB 
Trichloroethene ! SNLOO94298 LWDS-MW1 I 0 

, 
31-MAY-94 8260 I 0,001 U , 0,001 I TB , , I 

Trichloroethene I SNL0094302 LWDS-MW1 ! 0 ! 31-AUG-94 ! 8260 0,003 
, 

0,001 EB 
Trichloroethene SNLOO94317 LWDS-MWI i 0 I 24-AUG-94 I 8260 ! 0,003 0,001 

• 

TB 
Trichloroethane I SNL0094348 LWDS-MWI 0 I 24-AUG-94 I 8260 0,005 U 0.005 TB I 
Trichloroethene SNL0094376 LWDS-MWI 0 ! 07-0CT-94 I 8010 , 0,001 U 0.001 EB 
Trichloroethene I SNL0094377 LWDS-MWI 0 i 07-0CT-94 8010 i 0.D16 , 0,001 I EB 
Trichloroethene ! SNLOO94378 LWDS-MW1 0 07-0CT-94 8010 ! 0,012 0,001 ; EB 
Trichloroethene i SNL0094379 LWDS-MW1 0 07-0CT-94 8010 ~,001 , U 0,001 , TB 
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Table A·lS. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle Sample Number 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52_ 

Analyle Sample Number Sample Location: Qualifier Detection 
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Table A-Ia_ Trip blarik and equipment blank results for ER Sites 4, 5, and 52. 

Analyte 
S.mple An.lytlc.1 

S.mple Number' Sample Location Depth' S.mple D.te : Method 
(Ft) 

Amount 
I Detected 

(mg/L) 

Method 
Qualifier i Detection : 

Limit 

Sample 
Type 

f-_~~T",n",·tl ... um"_~~~,,;S,,"N:cLOO94262 . LWDS-MW1 0 08-DEC-94 906.0' 61 U 240 FB 
t-~~T;,ri",ti ... um,,-.__ SNLOO94486· LWDS-MW2 0 12-JUN-95 906.0 I 15 175 EB 
~~_-,T",ri",tiu",m"-~~~~S~N"-,",LOO94503 : LWDS MW-1 0 -0:C2:;-'M~A~RC::-9"'5--'-' ~GC':A"'M"'M~Ac-~~2";;OO::-----T'--U:-;-~~-c2;;;3~0c-~ ______ -_-_~=F:;;BCc-_-_ 

___ ---;-CT-"ri""tiu:"-m"--__ ~_ SNLOO94506 LWDS MW-2 0 01-MAR·95~' ---:'G":A7M::=M:=:A;-~____:20'1:_-__,~--=-U~~---'2"'3';:0'---__T_, ~~Ec::B_ 
Uranium SNLOO93788 LWDS-MW1c--, _ __;:0~+_0;o;3;c:-N~O,;-V;;-:;:9'03--,-__;:Ge;A",M",M",A,-~---;;5",.3;;-----T~--;-;-~-o-----;;c0.:;;5:---:, __ -;:E-;~_ 

1--__ ___cuO"ra--n"Ciu ... m""---~~___;:SNLOO93808 LWDS-MW2 O! 09·MAR-94 GAMMA, 0.03 U 0.05 EB 
Uranium SNLOO93820 LWDS-MW2 0; 09-MAR-94: GAMMA 0.03 U 0.05 FB 

Uranium-234 SNLOO94220 iLWDS-04-BH09-EB' 0 18-MAR·94 GAMMA I 3.88 ' U , 3.88 : EB 
-- --7u:"ra"'n':;:iu"'m"---==234::-:-~~,~~S~NC'LOO~9~4-:022?3c-- LWDS-04-BH10-EB, 0 19-MAR-94 ' GAMMA ! 4.2667 : -UCc---,'---4-c.:C26?60::7:--c-, --;::E"'B'-----! 

t-____:U7ra"'"n'!!i ... um-'.!--"2"'34"-----i-..;S""N"'L"'OO~94226 LWDS-05-BH11-EB' 0 20·MAR-94! GAMMAT-~-~-U~!-3.74 EB 
t-____:U7ra"'"nc.;i ... um-"--"2:;:;34-o--~+_: -;:S",N;;,L~OO94227 LWDS-MW1 0' 06-JUN-94 : GAMMA -r 2.85 U 2.85! EB 
t-____:u7r .. an'!!l ... um-'.!--"2"'34=--~i-' ---:,S",N",L",00?9",4247 I LWDS-MW1 ; 0 i 08-DEC-941 GAMMA -; 5.62 I U 5.62, FB 

Uranlum-235 'SNLOO91301 I LWDS-04-BH01 0 09-AUG-92 GAMMA! 27.3 ' < ' 27.3 , EB 
t-----:u7r .... n:';'iu--m ... -~23;o;5;-----, SNLOO91518 i LWDS-04-BH01; 0 ! 08-AUG-92 I GAMMA i 29.6 I < , 29.6 ! EB 
1_----cuC;'r~ .... ni:"u ... m'_'-2;;;3:;:;5~-L--SNLOO91526 I LWDS-04-BH02; 0 i 10-AUG-92 I GAMMA i 32.7 ! < I 32.7 EB 

Ur.nium-235 : SNLOO91574 I LWDS-04-BH02 0 I 11-AUG-92 I GAMMA I 32.8 I < 32.8: EB 

Uranium-235 ! SNLOO91682 LWDS-04-BH03! 0 ':--,;1:;2-_';;Ao;-U;o:Gc_:-92=-+I____:G"'A"'M:::M:;:Ao--+' ~..;2,,:7,,:.9;_____1ii---'<'---_+: ----;:2":7"'.9~ f!~--;cEB2---1 
Uranium-235 ,SNLOO91733 LWDS-04-BH03 ' 0 '13-AUG-92 i GAMMA I 34.4 i < , 34.4 ! EB 
Uranium-235 I SNLOO91789 ! LWDS-04-BH04: 0 i 18-AUG-92 I GAMMA' 33.7 < 33.7 I EB 
Uranium-235 i SNLOO91925 I LWDS-04-BH04 0 _.;1",9--,;;A7:U:;:Gc;-9S2;-tI---;G~A,",M7.M",A'l----i-' ~.:.2",9;:,.4'--i'~""':<~-+: .......::29.4 I EB 
Uranium-235 SNLOO92176 I LWDS-04-BH05 I 0 I 20-AUG-92 GAMMA I 35 ! < , 35 ' EB 
uranium-2"'3;;;5'---'1 ~SO;:N;-;;Lc;OO~92;o;2::;0"'8~+-, --=-:L-'-'W;';D;:.S"'-7M;;,W:::1;-"'--ii--:0c----i1--'.:2

74--'-'A"'UC::G-:-9"'2c-+i ---:G"'A;;:M:::M7Ao--+--I-:3c=0'"::.2~--iI~---'<~-+i ~3='0:=.2;;---;-' ~-;EC::B;-------i 
Ur.nium-235 I SNLOO92216 LWDS-MW1 I 0 I 22-AUG-92 I GAMMA I 31.8 ! < 31.8! EB 
Uranium-235 I SNLOO92323 LWDS-MW1 iO_~AUG-92 I GAMMA! 16.8 < i 16.8 I EB 
Uranium-235 I SNLOO92349 LWDS-MW1 I 0 ! 25-AUG-92 I GAMMA I 142 I < 1 14.2 I EB 
Uranium-235 i SNLOO92373 LWDS-52-BH06! 0 ! 05-SEP-92 I GAMMA! 17.3 i < i 17.3 I EB 
Uranium-235 I SNLOO92417 LWDS-52-BH08 i 0 ! 05-SEP-92 GAMMA I 15.9 ! < I 15.9 i EB 
Uranium-235 I SNLOO92506 I LWDS-52-BH07: 0 I 07-SEP-92 GAMMA 16.2 < I 16.2 , EB 
Uranium-235 ! SNLOO92538 LWDS-MW2! 0 07-SEP-92 GAMMA 17.9 I < 17.9, EB 

~~U~r~an~i~um~~~3~5~_r'---;S~N~L~OO~9S2~6~84~.+_~L7W~D~S3-5~2~-B~H~0~7_+1~~0~+_~06~-S~E~P~-~92~~~Ge;A~M~M~A~~~13.~8~-i!_~_<~_---i,~~1~3:~~ _______ E~_~ 
t-____:U7r"'"an'!!i~um~-2"'3~5~-r---:S"'N"'L"'OO?9~2~7~93~4__7L~W~D~Sc_:-M~W=2'___+1~70~+-2~3~-S~E~P~-~92~c__~G~A~M~M":A~-c__~16·72~-tl~-<~~1~~1~6~.2~_-:c-__ ~E~B---

Uranium-235 SNLOO92873 LWDS-MW2...j 0 08-0CT-92 GAMMA 15.6 < I 15.6 EB 
Uranium-235 SNLOO93767 LWDS-MW1 i 0 27-APR-93 TU 33 U 33 EB 
Uranium-235 SNLOO93781 LWDS-MW2 I 0 24-JUN-93 TU 22 U 22 EB 

l-----cu"'r~a ... nl:"u"-m'-'-2;;;3:;05~--+I---;S"'"NLOO93790 LWDS-MW1 I 0 03-NOV-93 TU 23 U 23 ~ 
Uranlum-235 I' SNLOO94220 LWDS-04-BH09-EB 0 ! 18-MAR-94 GAMMA I 0.0177 U 0.0177 I EB 

r------cuc;'r=a':CniC"u=m'-;-2;;:3:;=5~_+_I-;S~N,;;LC;OOoc9~4;;;2~23:;___iI""LW~D;;:Sc;-0S4'-;-B"'H7:1;:0'-;-Eo;B,f'~~0'-+_1;;;19,,-Mc;;;A;,;R-~9::o4_r__;;G"'A~M"'M~A:_t_":0.:<-0;c19;.;7c-6_+~...,Uc;------l-'0';;.0'-;.1:;97;c6"__;1c---_;:E"'B--
Uranium-235 SNLOO94226 'LWDS-05-BH11-EB 0 I 2D-MAR-94, GAMMA 0.018 U 0.018 i EB 
Uranlum-235 I SNLOO94227 I LWDS-MW1 0 I 06-JUN-94 I GAMMA 0.0146 U I 0.0146 I EB 
Uranium-235 SNLOO94243 I LWDS-MW2 0 I 07-DEC-94 GAMMA 0.D165 I U 0.0165 EB 
Uranium-235 SNLOO94247 I LWDS-MW1 I 0 11---:08~--';D""E~C-~9~4-If_G~AMc;.M":iA"'--+_..oO';:.0';'1~43"-+_ !---,U,-_+_1-"0",.0;,-14,,,3'--.f-1 ~""FB;;--_l 
Uranium-235 SNLOO94488 I LWDS-MW2 I 0 --j 12-JUN-95 I 901.1 51.5 I I 51.5 EB 
Uranium-238 I SNLOO93767 I LWDS-MW1 i 0 I 27-APR-93 I TU 1200 I U I 1200 I EB 
Uranlum-238 I SNLOO93781 LWDS-MW2 I 0 I 24-JUN-93 TU 360! U 360 EB 

Uranium-238 I SNLOO93790 i LWDS-MW1 I 0 IHO;c3-.;.;Nc;O~V-~9,o3+~iT"'UC;_;__+_-;3"'70;c---+_ !---7U~_-f-1~37'-;.0,-_,If----;oEB;;--_1 
Uranlum-238 I SNLOO94220 ,LWDS-04-BH09-EBi 0 ! 18-MAR-94 GAMMA 0.2: U 0.2! EB 
Uranium-238 I SNLOO94223 I LWDS-04-BH10-EBi 0 I 19-MAR-94 I GAMMA 0.2328! U I 0.2328! EB 
Uranium-238 i SNLOO94226 I LWDS-05-BH11-EBi 0 I 20-MAR-94 I GAMMA 0.206 U 0.206 I EB 
Uranium-238 ! SNLOO94227 I LWDS-MW1 I 0 06-JUN-94 I GAMMA 0.257 U i 0.257 EB 
Uranium-238 ! SNLOO94243 ! LWDS-MW2 0 07-DEC-94 GAMMA I 0.131 U 0.131 EB 

t-----:UC'r~an':';l ... um'"-;-2:;038;c---+, SNLOO94247 ,LWDS-MW1 0 I 08-DEC-94 I GAMMA I 0.184 , U I 0.184 FB 
Uranlum-238 SNLOO94488 I LWDS-MW2 0 12-JUN-95 I 901.1 ! 145 145 EB 

Vanadium I SNLOO91302 ,LWDS-04-BH01 0' 09-AUG-92 I 6010 , 0.011 I 0.01 , EB 
Vanadium SNLOO91519' LWDS-04-BH01 0' 08-AUG-92 I 6010 i 0.01 ! U 0.01' EB 
Vanadium SNLOO91528! LWDS-04-BH02 O! 10-AUG-92' 6010 I 0.01 i U 0.01 EB 

Vanadium I SNLOO91576 'LWDS-04-BH02 0 11~1_o:1-_';;Ao;-U~Gc_:-9?2:-+i~_:6~0:.;.1 O~-+--1____:0'"'.0"-'1'----if-----cUf-----+-~_=0.""071 ~+I ~_:E?B~-I 
__ Vanadium SNLOO91684 1 LWDS-04-BH03 i __ -:0,,1l---l---,;1~2-'iA"'U:;:Gc;.9~:2;-+! ~-:6~0'O'1 0;;----:-1 ~'-;0c:.0'"'1~_iI~__c:Uc---+-~;oO.~0o-1 ~+-! ~-;Eo;Bo-----l 

Vanadium i SNLOO91735 I LWDS-04-BH03 0: 13-AUG-92 J 6010 0.01 \ U 0.01 I EB 
Vanadium 'SNLOO91791 LWDS-04-BH-::0?4:--+~70~+! -1:O-:S-O'A"'UC;'G""--::9:C2-:!-' ~-=60"-'1~0'---+' ~':0."'0+1 ~+i ~-:u~-i~-:0'"'.0"-'1~--i:~-.;?EB-

1_~"""'v"Ca .. n""a"OdiC"'um"'-~-,-____:S:;:N-::L';:OO_=9~1;.:9~20;_7-'i___cL'C;W'='DS-04-BH04 0 I 19-AUG-92 6010 I 0.01 'U 0.01 ' EB 
1 __ ~"""'v~a~n~a~di~um=_~-+~S~N,;;LC;OO~9~2~1~78:;__-;..~L~W7.D~S~-0~4~-B~H~0~5~~~0'-~,-2~0~-A7U~G~-~9~2--+-'~~6~01~0:_~--~0~.0~1~+i ~7U~~~~0.~0+1~c-~Eo;B;;---_1 

Vanadium SNLOO92210 LWDS-MW1 0 i 24-AUG-92 i 6010 0.01' U 0.01' EB 

r--~~v~a~n~ad~i~um=_~-,---:S~N,;;L~OO~9S2~2~18:;__--+-~L~W~D2S~-M~W~1~~__;:0'-+_2~2~-A7U~G~-~9~2--'-_6~0~1~0_-~__:0~.0~1~~~7U~_+~~0.~0+1~+!~_:E~Bo-___ 
c__~_;V7a"-n"'ad:;;i ... um"-~-+-'_:S"'N-::LOO92325 LWDS-MW1 0, 23-AUG-92 6010 i 0.01 U 0.01! EB 

Vanadium ! SNL0092351 i LWDS-MW1 0 I 25-AUG-.;::92;: ___ --:c60::c1-::0~_1:~--0;o_._=01+__+~_;U7___,~_;0c;.0:_:;1~_i__~~EB2--~ 
Vanadium SNL0092374 LWDS-52·BH06 0' 05-SEP-92 6010 0.01 U 0.01 EB 

~~_:v'f.a"'n,.,ad".'i"'um"'--~-+' ..---;SNLOO92418 LWDS-52-BH08 O! 05-SEP-92!--~"06":'0"-1 O~~I ~-':0 .... 0:"1~-'-~-"U,.--+~':0."'01'---" ~-:E=B'--
Vanadium SNLOO92507 LWDS-52-BH07 0 07-SEP-92 6010! 0.01 U 0.01 EB 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle Sample Number : Sample Location 
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Analyle 

Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Sample 
Sample Number ' Sample Location , Depth 

. (Ft) 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle Sample Number , Sample Location 
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Amount Method 
Qualifier Detection 
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Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52 • 

• 

Sample; 
Analytical 

Amount Method 
Sample 

Analyte Sample Number : Sample Location . Depth i Sample Date ! 
Method 

Detected • Qualifier Detection 
Type 

, , (Ft) , (mg/L) Limit 

Vinyl chloride SNlO094465 lWDS·MW1 0 : 18-MAR·96 8010 , 1 U 1 TB 
Vlnll chloride SNl0094521 lWDS·MW2 0 21·SEP-95 8260 1 U 

" 

1 TB 
Vinyl chloride SNl0094530 lWDS-MW1 0 -25-SEP-95 , 8260 1 U 1 TB 
Vinyl chloride SNl0094531 lWDS-MW1 , 0 , 25-SEP-95 8260 1 U 1 FB 
Vinyl chloride SNl0094543 lWDS-MW2 0 I 14-DEC-95 8260 

• 

1 
• 

U 1 , TB 
Vinyl chloride SNlOO94618 lWDSMW-2 I 0 i 27-FEB-95 , 8240 . 0.005 ! U 0.005 TB 

r-' Vinyl chloride SNl0094619 
, 

lWDSMW·2 , 0 01-MAR-95 8240 0.005 U , 0.005 , EB , 
Vinyl chloride SNlO094667 , lWDS MW·1 , 0 ! 02-MAR-95 ; 8240 i 0.005 U I 0.005 TB 

i 
Vinyl chloride SNl0094705 lWDS-MW2 0 1 12-JUN-95 ; 8010 i 0.001 \ U , 0.001 ! TB 

I 
, 

i EB __ Vinyl chloride 
i 

SNl0094748 lWDS-MW2 0 12-JUN-95 1 8010 ! 0,001 , U 0.001 
Vinyl ~hloride SNl0094760 ! lWDS-MW1 0 14-JUN·95 1 8010 i 0.001 

, 
U i 0.001 I TB 

Vinyl chloride ! SNlOO99096 i lWDS·MW2 0 I 24-JUN-93 I 8240 1 0.01 I U , 0.01 ! EB I I 
Vinyl chloride !SNLOO99097 I lWDS.MW2 I 0 I 24-JUN-93 : 8240 

, 
0.01 U I 0.Q1 

, 
TB I I 1 

Vinyl chloride ! SNL0099118 :LWDS-MW1-DRUMI 0 , 27·DEC-93 I 624 I 0.01 ! U I 0.Q1 I TB 
~31518-001 j~ 

1 

i Vinyl chloride i LWDS·MW1-TB 12·MAR-96 PA-SW846-801 0.23 U 0.23 ! TB __ , 
j Xenon-133,-133M I SNl0091301 i LWDS'04-BH01 I 0 09-AUG-92 I GAMMA ! 158 I < ! 158 EB , , 

Xenon-133, -133M SNL0091518 I L WDS-04-BH01 ! 0 i 08-AUG-92 I GAMMA I 162 I < I 162 i EB , 
! 

f I Xenon-133, -133M I SNL0091526 i LWDS-04-BH02 ! 0 I 10·AUG-92 I GAMMA I 196 < 196 EB 
Xenon-133,-133M 

, 
! SNLOO91574 1 lWDS-04·BH02 I 0 11·AUG-92 GAMMA I 170 i < I 170 1 EB 

Xenon-133,-133M I SNL0091682 i L WDS-04-BH03 1 0 i 12·AUG-92 GAMMA i 157 I < I 157 1 EB , 

Xenon-133, -133M I SNL0091733 ; l WDS-04-BH03 I 0 13-AUG-92 GAMMA 142 I < I 142 EB 
Xenon-133, -133M I SNL0091789 l WDS'04-BH04 I 0 I 18·AUG-92 GAMMA 170 ! < I 170 EB 
Xenon-133,-133M SNL0091925 L WDS·04-BH04 I 0 I 19-AUG-92 GAMMA 99.1 I < 99.1 EB 
Xenon·133,-133M ! SNlO092176 LWDS-04-BH05 I 0 I 20-AUG-92 GAMMA 126 I < I 126 EB 
Xenon·133,-133M ! SNL0092208 lWDS-MW1 I 0 I 24-AUG-92 GAMMA 133 < 133 EB 
Xenon-133,-133M I SNLOO92216 LWDS-MW1 I 0 I 22-AUG-92 I GAMMA 148 I < I 146 EB 
Xenon-133, -133M I SNLOO92323 LWDS-MW1 i 0 23-AUG-92 GAMMA 75.5 < 

, 
75.5 EB I 

Xenon·133,-133M I SNL0092349 LWDS-MW1 0 25-AUG-92 GAMMA 80.1 < 80.1 EB 
Xenon-133, -133M I SNL0092373 L WDS'52-BH06 0 05-SEP-92 GAMMA 71.5 < 71.5 EB 
Xenon-133, -133M SNL0092417 lWDS·52-BH08 0 05-SEP-92 GAMMA 72.1 < 72.1 EB 
Xenon·133,-133M SNL0092506 LWDS-52-BH07 0 07-SEP-92 GAMMA 82.8 < 82.8 EB 
Xenon-133, '133M SNL0092538 lWDS-MW2 0 07-SEP-92 GAMMA 94.8 < 94.8 EB 
Xenon·133,-133M SNLOO92684 I LWDS-52·BH07 0 06-SEP-92 I GAMMA 78.6 < 78.6 EB 
Xenon-133, -133M SNLOO92793 I LWDS·MW2 0 23-SEP-92 I GAMMA I 76.7 < 76.7 EB 
Xenon-133, -133M SNL0092873 LWDS·MW2 0 08-QCT-92 I GAMMA I 89.4 < 89.4 EB 
Xenon-133,·133M SNL0094220 L WDS-04-BH09-EB 0 18·MAR-94 GAMMA 0.0458 U 0.0458 EB 
Xenon-133, ·133M SNL0094223 LWDS-04-BH10-EB 0 19·MAR-94 GAMMA 0.06803 U 0.06803 EB 
Xenon-133,-133M I SNl0094226 IlWDS-05-BH11-EB! 0 20·MAR-94 GAMMA 0.0448 U 0.0448 EB 
Xenon-133,-133M I SNL0094227 lWDS-MW1 I 0 06·JUN-94 GAMMA 0.0448 U 0.0448 EB 
Xenon-133,-133M I SNLOO94243 lWDS-MW2 0 07·DEC-94 GAMMA 0.0257 U 0.0257 I EB 
Xenon-133, -133M I SNL0094247 LWDS-MW1 I 0 08·DEC-94 GAMMA 0.0579 U 0.0579 ! FB -

Xylene I SNL0094466 LWDS-MW1 I 0 1B-MAR-96 8020 0.5 U 0.5 TB 
Xylene SNL0094543 lWDS-MW2 0 14-DEC·95 8260 1 U I 1 I TB 
Xylene SNL0094618 , LWDSMW·2 0 27·FEB-95 8240 0.005 U 0.005 , TB 
Xylene SNL0094619 I LWDSMW-2 0 01·MAR-95 8240 0.005 U I 0.005 EB 
Xylene SNL0094667 LWDS MW-1 0 02·MAR-95 8240 0.005 U 0.005 TB 
Xylene 031518-001 I lWDS-MW1-TB I 12-MAR-96 PA-SW846·80i 0.15 U 

. 0.15 TB 
Xylene, 0- SNL0094543 I LWDS·MW2 0 14-DEC-95 I 8260 I 1 U I 1 ! TB 

Xylenes, total SNL0090027 I L I'oIDS-04-BH01 I 0 08-AUG-92 I 8240 I 5 I U I 5 I EB 
Xylenes, total I SNL0090029 i LWDS'04-BH01 j 0 08-AUG-92 8240 5 I U I 5 TB 
Xylenes, total ! SNl0090030 LWDS'04-BH01 I 0 

, 
09-AUG-92 I 8240 5 

I 
U 5 I EB 

Xylenes, lolal I SNL0090032 lWDS-04-BH01 I 0 09-AUG-92 8240 5 I U I 5 i TB 
Xylenes,lolal ! SNLOO90053 LWDS-04-BH02 i 0 I 10-AUG-921 8240 5 I U I 5 i E~~ 
Xylenes, lotal SNL0090055 LWDS-04-BH02 

, 
i 10·AUG-92 

, 
U I 5 i : I 0 1 8240 5 I TB 

Xylenes, total i SNLOO90162 LWDS-SS 0 I 16·JUL-92 I 8240 5 
, 

U I 5 i TB , 
I 

, 
Xylenes, total SNL0090163 LWDS-SS ! 0 I 16-JUL·92 i 8240 5 I U ! 5 I TB 
Xylenes, total i SNL0090416 LWDS-SS I 0 16-JUL·92 

, 
8240 5 

I 
U I 5 i TB i I 1 

Xylenes,lolal SNl0090595 L WDS-04-BH02 , 0 I 11-AUG-92 I 8240 5 I U , 5 i EB 
~enes, tolal ! SNL0090597 L WDS-04·BH02 I 0 I 11-AUG-92 I 8240 5 1 U 1 5 ! TB , 

! 
" 

\ I Xylenes, lola I SNlOO90622 LWDS-04-BH03 0 12-AUG-92 I, 8240 5 U , 5 EB 
Xylenes, total , SNLOO90624 LWDS-04-BH03 0 I 12-AUG-92 1 8240 5 1 U 5 

, 
TB 

Xylenes, total SNL0090737 LWDS-SS , 0 ; 17-JUl-92 i 8240 5 1 U , 5 TB 
Xylenes, lotal SNl0090934 LWDS-SS I 0 , 17-JUL·92 , 8240 5 U ! 5 ! TB 
Xylenes, tolal SNl0091118 LWDS-SS 0 

, 
20-JUL·92 , 8240 5 U 5 TB 

J<yienes,_lolai' SNL0091157 LWDS-04-BH03 ! 0 I 13-AUG·92 \ 8240 5 U " 5 ! EB 
X~lenes, lolal SNLOO91171 LWDS-04'BH04 0 18-AUG-92 I 8240 5 U 5 EB 

~ylenes, total SNLOO91174 LWDS-04·BH04 , 0 18-AUG-92 8240 5 i U 5 , TB 
Xylenes, total 

, 
SNLOO91191 lWDS-04-BH04 0 19-AUG-92 8240 5 U 5 EB 
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Table A-13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyle Sample Number Sample Date 

LWDS Trip blank and equipment blank resulls.xls Page 116 of 118 2128/2006 12:35 PM 



Table A-13_ Trip blank and equipment blank results for ER Sites 4, 5, and 52. 

Analyte Sample Number : 

LWDS Trip blank and equipment blank results.xls 

i Sample! 
Sample Location : Depth Sample Date' 

(Ft) : 

Page 117 of 118 

Amount 
Detected Qualifier 

Method 
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Table A·13. Trip blank and equipment blank results for ER Sites 4, 5, and 52. 
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ATTACHMENT B 

SNLINM Responses to the 

EPA Risk Assessment Comments 

Dated April 19, 1996 



General Comments 

ATTACHMENT B 

Sandia National Laboratories 
Responses to the EPA April 19, 1996, Comments 
on the Liquid Waste Disposal System RFI Report 

Comments Related to the Risk Assessment 

The specific parameter values and some. of the models utilized in the Precis computer code are 
currently under review by EPA. Even if substantial comments are generated at a later date for the 
parameter values and the Precis code, the final conclusions for Site 52, 4, and 5 should not be 
impacted. This is expected since the maximum detected concentrations at Site 52 (see Table 4-2, page 
4-9) are below risk-based concentrations and conclusions for Site 4 and 5 are based on the elimination 
of potential exposure pathways. 

The following specific comments are offered to clarify information in the report and in anticipation 
that this same methodology will be used at other Sandia sites. 

Response: Sandia National LaboratorieslNew Mexico (SNLINM) and the U.S. Department of Energy 
(DOE) agree with the U.S. Environmental Protection Agency (EPA) assessment of no impact on Liquid 
Waste Disposal System (LWDS) sites and appreciate the clarifications provided in these conunents. 

Specific Comments 

1. Page 3-1; Section 3.0; Data Evaluation 

According to the report, constituents of concern (COCs) were selected based on a statistical 
comparison to background and on their spatial correlation. The report further states that 
constituents were selected as COCs only if both criteria were met. It is not clear what is meant by the 
term "spatial correlation" and how Sandia established and determined a "strong spatial correlation." 

Response: The tenn "spatial correlation" refers to the spatial distribution of contaminants and to whether 
or not the contanlinant concentrations are realistic ,and appear to make sense with respect to the conceptual 
model. SNLINM evaluated the spatial distributions of contaminants by geostatistically contouring the 
contaminant concentration data and evaluating the contaminant concentration isopleth locations. 

For example, Figures 4-7 through 4-11 present the spatial distributions of cadmium, chromium, beryllium, 
cesium-137, and cobalt-60 beneath the LWDS drainfield. Figures 4-16 through 4-26 present the spatial 
distributions of cadmium, chromium, copper, lead, nickel, zinc, barium, cobalt-60, cesium-137, 
uranium-235, and polychlorinated biphenyls in the LWDS impoundments. In most of these cases, there 
appear to be relatively strong spatial correlations bet\1ieen parameter values and sample locations. 

2. Page 3-6; Table 3-2; Summary of Background Concentrations for Metals in Soil 

Barium consists of a very wide range of concentrations, ranging from 0.13 ppm to 730 ppm. 
Concentrations could not be verified since individual background data points were not located within 
the report. EPA recommends that the relevant data be included in the report, or that a review of the 
draft Background Study report be conducted with respect to barium. 
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Response: To enable concentrations to be verified, all barium data for Environmental Restoration (ER) 
Sites 4, 5, and 52 are presented in Tables A-I, A-4, and A-7 in Attaclunent A of this submittal. 

3. Page 3-10; Table 3-4; Summary of Background Concentrations for Metals and Nitrate plus 
Nitrite in Ground Water 

All three detected metals for ground water background approximate (barium with a ma.·dmum value 
of 1.3 ppm, MCL is 2.0 ppm) or exceed MCLs (total chromium and lead). It is difficult to verify these 
background values since the individual data were not snbmitted in the report. 

Response: Groundwater quality data from the Technical Area (TA)-V monitoring wells are submitted each 
year to the DOE, the New Mexico Environment Department, and the EPA through SNLINM's Annual 
Groundwater Monitoring Report (written by the SNLINM Groundwater Protection Program, Department 
7575). Copies of the groundwater quality data tables from these reports (for TA-V monitoring wells) are 
presented in Attaclunent D of this submittal. 

4. Page 4-9; Table 4-2; Statistical Comparison of Site 52 to Background 

It is not clear what is meant by "spatial correlation" and how it was determined. 

Response: See SNLINM's response to Specific Comment 1. 

5. Page 4-10; Section 4.1.4; Risk Assessment 

It should be noted that the evaluation conducted in this section isa risk screen, not a risk assessment. 
The term "risk assessment" relates to the estimation of potential risk based on definitive exposure 
scenarios and is a rigorous process. A risk screen is a comparison of investigation data to protective 
screening levels. 

Since the list of COCs and their respective concentrations evaluated in the risk screen represent a 
subset of the detected COCs, the J:onclusion cannot be confirmed. Furthermore, the methodologies 
used to select the COCs cannot be confirmed (see related comments to page 3-1 and 4-9). Therefore, 
the conclusions for the holding tanks cannot be fully evaluated. 

Response: SNLlNM agrees that the evaluation discussed in Section 4.1.4 was a risk screening, which 
indicated that a risk assessment was not necessary for ER Site 52. During the LWDS RCRA Facility 
Investigation (RFI), only four COCs were identified for ER Site 52-beryllium, copper, nickel, and zinc. 
These COCs were identified based on their relative concentrations with respect to the background upper 
tolerance limits and to Subpart S Action Levels. The methodologies used to select the coes are discussed 
in EPA 1992 and EPA 1996. 

6. Page 4-17; Table 4-4, Statistical Comparison of Site 5 to Background 

EPA is unable to verify the information on this table (see related comment to page 4-9). 

Response: The soil ana1)-tical data summarized in Table 4-4 are presented in Tables A-4, A-5, and A-6 in 
Attaclunent A of this submittal. The statistical methods used to develop this table are discussed in 
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EPA 1992 and EPA 1996. Also, please refer to the responses to Specific Comments 4 and 5 related to 
spatial correlation. 

7. Page 4-23; Section 4.2.4; Risk Assessment 

It is EPA's understanding that a 15 mrem/yr radiation dose limit will be used to evaluate potential 
risk due to radionucIides. 

Response: SNLINM agrees; the 25 millirems per year (mrem/yr) dose limit originally proposed by 
SNLINM in the L WDS RFI report was applied erroneously, and SNLfNM currently uses a 15 mrem/yr 
dose limit to evaluate potential risk due to radionuclides. ER Sites 5 and 52 also meet the proposed EPA 
dose limit of 15 mrem/yr (40 CFR 196, 1994). 

8. Page 4-34; Table 4-6; Statistical Comparison of Site 4 to Background 

See related comment to page 4-9. 

Response: See related response to Specific Comments 4 and 5 concerning page 4-9 and spatial correlation. 

9. Page 4-41; Section 4.3.4; Risk Assessment 

It is EPA's understanding that a 15 mremlyr radiation dose limit will be used to evaluate potential 
risk due to radionucIides. 

Response: SNLINM concurs; a 15 mrem/yr radiation dose limit is used to evaluate potential risk due to 
radionuclides. 

The total dose from all individual radionuclides (cobalt-60, cesium-137, tritium, and uraniurn-235) at the 
LWDS surface impoundments was calculated to be approximately 19.7 mrem/yr assuming an industrial 
land use and an office worker scenario, or 23.4 mremlyr assuming an industrial land use with the worker 
olltside 50 percent of the time. These values are only slightly above the EPA's proposed 15 mrem/yr 
radiation dose limit. 

However, once the surface impoundments are backfilled with native soil (as recommended in Section 4.3.5 
on page 4-42), the total annual dose (assuming industrial land use, with the worker outside 50 percent of 
the time) is only 1.9 E-6 mrem/yr, a value well below the 15 mrem/yr dose limit. 

10. Annex I; Page 5; Section 2.3; Constituents of Concern 

In some instances, the upper end of the distribution was set at some value other than the maximum 
detected concentration, e.g., zinc. It should be noted that even though in the specific case of zinc at the 
Site 5 the use of the maximum value may not have changed the outcome, EPA recommends that the 
upper end of the distribution be defined by the maximum detected concentration when that 
concentration represents a more protective value than the calculated 99.9 percentile. 

Risk assessment conclusions for Site 5 are based on the assumption that there will be 25 feet of soil 
overlying the site. This eliminates the surface exposure pathways thereby eliminating the potential 
risk. 
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Response: Currently, SNLJNM uses the maximum concentrations from environmental samples collected at 
ER sites to calculate the hazard index and cancer risk for a particular site. To be consistent with current 
risk assessments, SNLINM has recalculated the risk assessment values for the LWDS soil COCs. 
Individual risk assessment values were calculated for the LWOS sites (ER Sites 4, 5, and 52) and for the 
overall LWDS maximum concentrations. The recalculated risk assessment values indicate a maximum 
hazard index of 0.4 and a cancer risk of 7.0 E-6 (Tables B-l through B-4). 

SNLINM and DOE agree that the lack of surface exposure pathways for ER Site 5 eliminates all potential 
risk. 

11. Annex II; Page 1; Section 1.0; Introduction 

It is EPA's understanding that a 15 rnrem/yr dose rate will be used for the evaluations of 
radio nuclides. 

A two meter cover of clean soil was assumed for the final conclusions ofthe risk assessment for Site 4. 

Response: The 25 mrem/yr dose limit was applied erroneously to the LWOS RFI; SNLINM is currently 
using the EPA's proposed 15 mrem/yr radiation dose limit. See response to Specific Comment 9. 

The EPA was correct in stating that a 2 meter cover of clean soil was assumed for the final conclusions of 
the risk assessment. The proposal to backfill the impoundments to grade for safety reasons is discussed in 
Section 4.3.5 (p 4-42) of the RFI report. 

REFERENCES 

U.S. Environmental Protection Agency (EPA), 1992, "Statistical Methods for Evaluating the Attainment of 
Cleanup Standards, Volume 3: Reference-Based Standards for Soils and Solid Media," EPA 230-R-94-
004, U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1996, "Guidance for Data Quality Assessment: Practical 
Methods for Data Analysis," EPN600/R-96/084, EPA QNG-9, QA96 Version, U.S. Envirorunental 
Protection Agency, Office of Research and Development, Washington, D.C. 
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Table 8-3. Risk Assessment Values for LWDS Soil COCs, ER Site 52 Maximum 
Concentrations. 

Maximum 
Concentration 

COC Name (mg/kg) Industrial Land-Use Scenario 
Hazard Index Cancer Risk 

Barium 412 0.01 a --
Beryllium 1.2 0.00 2E-6 
Cadmium 1.3 0.00 4E-10 
Chromium, totalO 28.2 0.01 6E-8 
Copper 18.4 0.00 --
Leadc 10.2 -- --
Nickel 15.5 0.00 --
Zinc 47.3 0.00 --

TOTAL 0.02 2E-6 
a __ Indicates information IS not available. 
bChromium, total is assumed to be chromium-VI (most conservative). 
cEPA guidance for the screening value for lead for an industrial land-use scenario is 
2,000 mg/kg (EPA 1996); for a residential land-use scenario, the EPA screening guidance 
value is 400 mg/kg (EPA 1994). The maximum concentration value for lead at this site is less 
than both of those screening values and therefore lead is eliminated from further 
consideration. 
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Table 8-4. Risk Assessment Values for LWDS Soil COCs, Overall Maximum 
Concentrations. 

Maximum 
Concentration 

COC Name (mg/kg) 

Barium 849 
Beryllium 4.9 
Cadmium 154 
Chromium, total" 97.7 
Chromium-VIc 42.4 
Copper 239 
Lead" 72.5 
Nickel 173 
Silver 90.5 
Zinc 198 
PCBs 0.071 

TOTAL 
a __ Indicates Information IS not available. 
bChromium, total is assumed to be chromium-III. 

Industrial Land-Use Scenario 
Hazard Index Cancer Risk 

0.01 a --
0.00 7E-6 
0.30 5E-8 
0.03 --
0.01 9E-8 
0.01 --

-- --
0.01 --
0.02 --
0.00 --
0.00 2E-7 

0.4 7E-6 

cChromium-VI value is from chromium, total value for ER Site 5 (chromium-VI was not 
analyzed for at ER Site 5). 
dEPA guidance for the screening value for lead for an industrial land-use scenario is 
2,000 mg/kg (EPA 1996); for a residential land-use scenario, the EPA screening guidance 
value is 400 mg/kg (EPA 1994). The maximum concentration values for lead at these sites are 
less than both of those screening values, and therefore lead is eliminated from further 
consideration. 

L WDS Risk Comments. doc B-g 01113/98 3:25 PM 



ATTACHMENT C 

L WDS Boring Log Descriptions 

from the U.S. Geological Survey 



United States Department of the Interior 

Tim Goering 

u.s. GEOLOGICAL SURVEY 

Water Resources Division 
4501 Indian School Road NE, Suite 200 

Albuquerque. NM 87110-3929 

Environmental Restoration Department 
Sandia National Laboratories 
Albuquerque, NM 

. Dear Mr. Goering, 

Januaty 12, 1997 

As requested, please find enclosed lithologic logs of boreholes drilled at the Liquid Waste 
Disposal System facility, Sandia National Laboratories. Lithologic descriptions done by u.s. 
Geological Survey staff (Joe Szalona and myself) included the following: 

Liquid Waste Disposal System -LWDS-BHI; 
Liquid Waste Disposal System -LWDS-BH2; 
Liquid Waste Disposal System -LWDS-BH3; 
Liquid Waste Disposal System -LWDS-BH4; 
Liquid Waste Disposal System -LWDS-BH5; 
Liquid Waste Disposal System -LWDS-BH6; 
Liquid Waste Disposal System -LWDS-BH7; 
Liquid Waste Disposal System -LWDS-BH8; 
Liquid Waste Disposal System -LWDS-MWI; and 
Liquid Waste Disposal System -LWDS-MW2. 

If you have any questions regarding the enclosed information, please contact me at 505-262-5358. 

Sincerely, 

di,il.~/ j tit;; 
Cynthia G. Abeyta 
Hydrologist 

Enclosures: Lithologic logs for LWDS-BHllhrough BH8, LWDS-MW1, LWDS-MW2 
Figure l.--Protocol used in naming of unconsolidated sediments. 



Naming of Unconsolidaled Sediments 

Main particle Gravel Sand Silt Clay 

Greater than 15 percent gravel Gravel Gravelly sand Gravelly silt Gravelly clay 

Greater than 15 percent sand Sandy gravel Sand Sandy silt Sandy clay 

Greater than 15 percent silt Silty grnvel Silty sand Silt Silty clay 

Greater than 15 percent clay Clayey gravel Clayey sand Clayey silt Clay 

5-15 percent gravel Not applicable Sand with gravel Silt with gravel Clay with gmvel 

5-15 percent sand Gravel with sand Not applicable Silt with sand Clay with sand 

5-15 percent silt Gravel with silt Sand with silt Not applicable Clay with silt 

5-15 percent clay Gravel with clay Sand wi th clay Silt with clay Not applicable 

Greater tban 15 percent gravel Sandy gravel Gravelly sand Gravelly sandy Gravelly sandy 
plus greater than 15 percent sand silt clay 

Greater than 15 percent gravel Silty gravel Gravelly silty Gravelly silt Gravelly silty clay 
plus greater than 15 percent silt sand 

Greater than 15 percent gravel Clayey gravel Gravelly clayey Gravelly sandy Gravelly clay 
plus greater than 15 percent clay sand silt 

Greater than 15 percent sand Silty sandy gravel Silty sand Sandy silt Sandy silty clay 
plus greater than 15 percent silt 

Greater than 15 percent sand Sandy clayey Clayey sand Sandy clayey silt Sandy clay 
plus greater than 15 percent clay gravel 

Greater than 15 percent silt Silty clayey gravel Silty clayey sand Clayey silt Silty clay 
plus greater than 15 percent clay 

NOTE: Other combinations are possible when all particle sizes are present in greater than 15 percent; for example, a Silty 
clayey wavelly sand. Other p,)ssible combinations exist such as a Gravelly sand with silt. 

Figure 1.--Protocol used in naming of unconsolidated sediments. 
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SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE ENVIRONMENTAL RESTORATION PROGRAM 

LITHOLOGIC LOG 

Area 5, Liquid Waste Disposal System. (LWDS·l) 

Note: Core was collected from 0' to 98', 

Lithologies logged by U.S. Geological Survey Geologists Cynthia Abeyta and Joe Szalona as 
follows: 

~ ~ 

O'to 8' 08Aug92 to OSAug92 

S'to 62' OSAug92 to OSAug92 

62' to 66' OSAug92 to OSAug92 

66' to 9S' 09Aug92 to 09Aug92 . 

Percentage of hole logged by each geologist: 

C. Abeyta 

1. Szalona 

8S% 

12% 

- .- -' ---- - "- ----,. _._--.. -.--_ .. 

Geolocist 

1. Szalona 

C.Abeyta 

1. Szalona 

C.Abeyta 



v sap 

Table l.--Lithology penetrated by borehole LWDS-BHl 

[Color designation from Rock-Color Chart (National Research Council, 1948). See figure 1 for protocol used 

in naming of unconsolidated sed iments. %, pencent; 5 less than or equal to; ~ greater than or equal to; <, 

less than; >, greater than; it, feet; mm, millimeters; HC!, hydrochloric acid; CaC03, calcium carbonate]] 

Lithologic description 

Silty sand; sand-overy fine to fine grained, pebbles < 1% and ~ 35 mm, subangular to subrounded, fairly 

well sorted with pebbles scattered; pebbles--quartz; light brown (5YRS/6) with middle zone moderate

yellowish-brown (10YR5/4); numerous roots in upper 1.5 ft; loose, no reaction with Hel in upper 1.4 ft, 

otherwise moderate to strong reaction; upper 1.4 It-moist, otherwise very slightly moist to dry; abrupt 

basal contact -------------------------------------------~--------

Pebbly silty sand; sand-very fine to fine grained, pebbles S 15% and 5. 63 mm, cobbles < 1 % and 5: 75 
mm, subangular to subrounded, very poorly sorted; pebbles and cobbles-quartzite; moderate-yellow

ish-brown (lOYR5/4); loose, finer matrix-strong reaction with HO; very slightly moist ----------

Silty sand; sand-overy fine to fine grained, pebbles < 1 % and $10 mm, subangular to subrounded, fairly 

well sorted; pebbles--quartzite; moderate-yellowish-brown (tOYRS/4); poorly laminated; moderately 

compacted, friable, strong reaction with HCl; slightly moist to moist in minor zones; abrupt basal con-

tact -------------------...:-----------------------------

Silty sandy caliche with pebbles and cobbles; sand-overy fine to fine grained, pebbles oS 8% and 5. 63 
mm, three cobbles ~ 100 mm, subangular, moderately to poorly sorted; pebbles--metagranite, quartzite, 

cherty limestone, cobbles--limestone, granite, and quartzite; 20.8-22 ft--grayish-orange-pink (5YR7/2), 

22-28 ft-moderate-yellowish-brown (10YR5/4); loose, strong reaction with HCl; dry; gradational basal 

contact ----------------------------------------------

Silty sand with pebbles; sand-overy fine to medium grained, pebbles::; 8% and ~ 55 mm, five cobbles::; 

111 mm located from 34-45 ft, coarserciasts--subangular to subrounded, moderately sorted to poorly 

sorted; sand--mostly quartz, minor feldspar, pebbles--limestone, qmrtzite, cobbles-four quartzite, one 

granite; 26-36.5 ft-moderate-yellowisll-brown (tOYR5/4), 36.S-40 ft-dark-yellowish-orange (lOYR6/6), 

40-42.5 ft-pale-yellowish-brown (10YR6!2), 42.5-48.4 ft-moderate-yellowish-brown (lOYR5/4) with 

grayish orange (10YR7/ 4) at bottom; some zones from 26-40 ft are moderately laminated and contains 

clay lens approximately 30 mm thick containingsubangular very coarse sand, caliche nodules in day lens 

and in clay matrix; loose to moderately compacted, loose/powdery at bottom, strong reaction with HCI; 

dry to slightly moist; abrupt basal contact ------------------------------------------

Pebbly sand; sando-fine to very coarse grained, pebbles approximately 25% and S; 50 mm, cobblt's < 5% 

and.s: 75 mm, subangular to subrounded, very poorly sorted; sando-mostly quartz with minor feldspar, 

pebbles-quartzite, grilnite, limestone, cobbles-.. quartzose, shale; fine matrix-grayish orange (lOYR7 /4); 

sand zone at approximately 52.5-53.3 ft--medium grained, well sorted, ilngular to stlbangular, mostly 

quartz with less feldspar and minor mafics, moderate-yellowish-brown (10YR5/4), loose, moderate 

reaction with HCl, and moist; scattert'([ coarse sand I~nscs with CeC03 cementing with abundant lami

nations approximately 25 mm thick; loose, strong reaction with HC1; slightly moist; abnlpt contacts at 

sand 7l1ne ---.----------------------------~-~---------------------~---------------

I of 2 

Depth 
interval 

below land 

surface (fe€tl 

0-13.5 

13.5-16 

16-20.8 

20.8-26 

26-48.4 

48.4-54 

---_._----_. 



Table l.--Lithology penetrated by borehole LWDS-BH1--Conc1uded 

Lithologic description 

Silty sand with pebbles; sand--mostly very fine to medium gr<lined from 54-62 ft <lnd very fine to fine 

grained fmm 62-66 ft, pebbles approximately S 15% and S 50 mm, three cobbles--100 mm, 110 mm, and 

approximately 180 mm (fractured by drilling; CaC03 coatings <1l1 fractured sections), subangular to 

submunded, very poorly sorted; sand--quartz with very minor mafics, pebbles--mostly quartzite, 

grnnite, minor limestone, cobbles--limcstone; 54-62 ft--grayish orange (lOYR7/4), 62-66 ft--pa1e

yellOWish-brown (lOYR6/2); loose with scattered moder<ltely compacted zones, moderate to strong 

rertctio n with H Cl; s Jig h tl Y moist --------------------------------------------------------------------------------------

Sandy silt; sand--very fine to fine grained, moderately sorted, pebbles < 1 % and S 16 mm, subangular to 

subrounded, poorly sorted; pebbles-limestone; grayish orange (10YR7/4); loose, powdery, nodular-

breaking into fine powder, moderate reaction with HCl; dry; abrupt basal contact ---------------------------

Silt, pebbles and cobbles; pebbles and cobbles approximately 50% and S 90 mm (cut and fractured by 

drilling), cobbles probably larger than 90 mm, poorly sorted, silt matrix (assumed); pebbles and cobbles

-quartzite, crystalline limestone; limestone-medium-light-gray (N6), quartzite--pinkish gray (5YR8/1) to 

light-brownish-gray (5YR6/1); pebbles and cobbles loose and broken up; dry -------------------------------

Silty sand with minor clay; sand--very fine to fine grained with zones of very fine to very coarse grains, 

pebbles < 1 % and S 20 mm, fairly well sorted except in zones containing very fine to very coarse grained 

sand where it is poorly sorted, angular to subrounded; sand--quartz, feldspar, limestone, pebbles

limestone, quartz; moderate-yellowish-brown (10YR5/4); slightly compacted, friable, moderate reaction 

with HCI; very slightly moist; gradational basal contact -------------------------------------------------------

Cobbly pebbly sand; sand--very fine to very coarse grained, pebbles and cobbles approximately 40%, 

pebbles S 63 mm, cobbles> 90 mm (fractured during drilling), suba·ngular, poorly sorted; pebbles and 

cobbles--quartzite, metagranite, limestone; matrix--grayish orange (10YR7/4); loose, some sections 

cemented with CaCOJ, moderate to strong reaction with HCI; dry ----------------------------------------

Pebbly cobbly sandy silt; sand-very fine to fine grained with minor medium to very coarse grains, 

cobbles and pebbles approximately 15% and :5. 70 mm increasing toward bottom, subanglllar, poorly 

sorted; pebbles and cobbles--Iimestone, metagranite; pale-yellowish-brown (10YR6/2); loose, powdery, 

slight to moderate reaction with HCI; dry ----------------------------------------------------------------------

2 of 2 

Depth 

interv<ll 

below land 

surface (feet) 

54-66 

66-74.6 

74.6-77 

77-83 

83-86 

86-96 



SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE ENVIRONMENTAL RESTORATION PROGRAM 

LITHOLOGIC LOG 

Area 5, Liquid Waste Disposal System - (LWDS-2) 

Note: Core was collected from 0' to 100'. 

Lithologies logged by U.S. Geological Survey Geologists Cynthia Abeyta and Joe Szalona as 
follows: 

~ Geologist 

0' to 51' lOAUG92 to lOAUG92 C. Abeyta 

51' to 70' lOAUG92 to lOAUG92 J. Szalona 

70' to 100' lOAUG92 to 11AUG92 C. Abeyta 

Percentage of hole logged by each geologist: 

C. Abeyta 81% 

J. Szalona 19% 



Table 2.--Lithology penetrated by borehole LWDS-BH2 

[Color designation from Rock-Color Chart (National Research Council, 1948). See figure 1 for protocol used 

in naming of unconsolidated sediments. %, percent;:::: less than or equal to;:0 greater than or equal to; <, 

less than; >, greater than; ft, feet; mm, millimeters; HCl, hydrochloric acid; CaC03, calcium carbonatel 

Lithologic description 

Silty sand; sand--very fine to fine grained, R-9B ft sand--very fine to very coarse grained with pebbles 

approximately 3% and :0:. 4() mm, sand--angular to subangular, well sorted, 8-9.8 ft--poorly sorted; sand

-quartz, minor feld spar and mafics, pebbles--granite, quartzite, greenstone; 0-8 ft--light brown (5YR5 I 6), 

8-12.8 ft--moderate-yellowish-brown (lOYR5/4); loose to slightly compacted, 0-8 ft--caliche present as 

blebs and in matrix, 0-8 ft--moderate to strong reaction with HC!, 8-12 ft--slight to moderate reaction 

With HCI; 0-8 ft--moist, 8-9.8 ft-wet (probably from decontamination of core barrel), 9.R-12 ft--slightly 

moist; abrupt basal contact -------------------------------------------------------------------------------------

Silty sand with pebbles; sand-very fine to very coarse grained, pebbles approximately :0:.15% and:o:. 40 

mm, subangular to subrounded, very poorly sorted; sand--mostly quartz, less feldspar, limestone, peb

bles-quartzite, granite, limestone, cherty limestone, 12.8-18 ft--grayish orange (lOYR7 I 4), 18-23.2 ft-

pale-yellowish-brown (10YR6/2); loose, no to moderate reaction with HCI; very slightly moist to dry; 

abrupt basal contact -----------------------------------------------------------------------------

Silty sand; sand--very fine to fine grained with minor medium grains, subangular to subrounded, fairly 

well sorted; sand--mostly quartz, minor feldspar and mafics; moderate-yellowish-brown (10YR5/4); 

fractured red sandstone at 2.5 ft from top of section; moderately cemented with CaC03, moderate to 

strong reaction with Hel; dry to very slightly moist ---------------------------------------------------

Pebbly silty sand with cobbles; sand--very fine to very coarse grained, pebbles and cobbles 15-25%, 

pebbles:o:. 63 mm, cobbles 63 mm to > 90 mm, subangular with minor subrounded, very poorly sorted; 

sand--quartz, minor feldspar, limestone, pebbles and cobbles--quartzite, limestone (crystalline and 

cherty), greenstone, sandstone; 34.1-41.6 ft--very-pale-orange (10YR8/2), 41.6-51 ft--yellowish gray 

(SY8/1); loose, minor zones of CaCO) cementing, moderate to strong reaction with HCl; dry to very 

s I i gIl t I Y m oi s t ------------------------------------ --------------------------------------------------------------------------

Silty sand with pebbles and cobbles; sand--very fine to fine grained, pebbles and cobbles S 12% and:::: 

75 mm, subangular (some fresh breaks due to drilling); pebbles and cobbles-quartzite, granite, and 

limestone; moderate-yellowish-brown (10YR5/4); loose, sand is slightly to moderately cemented with 

CaC03, strong reaction with HCI; slightly moist; abmpt basal contact --------------------------------------------

Pebbly sandy silt; sand-very fine to fine grained, pebbles S 60 mm, subangular to subrounded, larger 

pebbks are subangular; pebbles--smaller clasts Illostly limestone, larger clasts mostly l]Uartzite; 54.3-55 

ft--light-brownish-gray (5YR6 /1), 55-h6.5 ft--moderate-yellowish-brown (lOYR5 I 4); loose, strong reac-

tion wi th H Cl; 51 i gh t I Y moist -------------------------------------------------------------------------------------------------

Silty sand; sand--very fine to fine grained; moderate-yellowish-brown (lOYR5/4); slightly cemented 

with CaC03, strong reaction with HCI; slightly Illoist; gradational basal contact ------------------------------

Sandy silt; sand--vcry fine to fine grained; moderate-yellowish-brown (l()YR51 4); loose, strong reaction 

wi t h H Cl; s I ig h t 1 Y moi s t ------- ------------------------------------------------------------------------------------------

lof2 

Depth 
interval 

below land 

surface (feet) 

0-12.8 

12.8-23.2 

23.2-34.1 

34.1-51 

51-54.3 

54.3-<1h.5 

6h.5-68.4 

6S.4-70 



Table 2.--Lithology penetrated by borehole LWDS-BH2--Concluded 

Lithologic description 

Sandy silt; sand-very fine to fine grained, pebbles < 1 % and s: 15 mm, angular, fairly well sorted; 

pebblcs-qmrtzite; grayish orange (lOYR7/4) to yellowish-gray (SY7/2); loose, powdery, nodular, 

nodules cemented with CaC03 cement, moderate reaction with HCI; dry to very slightly moist; abrupt 

basal contact -------------------------------------------------------------------------------------------------------

Silty sand; sand-overy fine to fine grained, fairly well sorted; moderate-yellowish-brown (lOYR5/4); 

laminated, breaks into 15 mm thick lenses with CaCO~ cementing, very friable; moderately compacted, 

very friable, moderate to strong reaction with HCI; slightly moist ----------------------------------------------------

Pebbly silty sand with cobble; sando-very fine to very coarse grained, pebbles approximately IS''" and 

s: 60 mm, 1 cobble> RO mm (cut by drilling), mostly subangular, very minor subrounded, very poorly 

sorted; sando-quartz, pebbles--quartzite, granite, cobble-banded quartzite; loose to moderately 

compacted, CaC03 cementing, strong reaction with HCI; slightly moist; gradational basal contact ---------

Silty sand; sand-very fine to fine grained, fairly well sorted; moderate-yellowish-brown (lOYR5/4); 

laminated; moderately cemented with CaCO:;, very brittle/friable, blebs of caliche, moderate to strong 

reaction with HCI; very slightly moist -----------------------------------------------------------------

Sand; sand-predominantly very fine to fine grained with less medium grains, pebbles < 3% and s: 50 

mm, subangular to subrounded, poorly sorted; sando-quartz, pebbles--quartzite, granite, cherty 

limestone; dark-yellowish-brown (lOYR4/2); loose to moderately compacted, CaC03 cementing, 

moderate to strong reaction with HCl; moist; gradational basal contact ---------------------------------------

Clayey silty sand; sando-very fine to fine grained, fairly well sorted; moderate-yellowish-brown (lOYRS/ 

4) with dark-yellowish-brown (lOYR4/2) clay blebs; moderately compacted, moderate to strong reaction 

with HCI; moist; abrupt basal contact --------------------------------------------------------------------------

Sandy silt; sando-very fine to fine grained, pebbles < 2% and s: 50 mm, subangular, well sorted matrix 

with scattered pebbles; pebbles--quartzite, banded quartzite, grmiodiorite; yellowish-gray (SY7/2); loose, 

powdery, nodular, nodules cemented with CaC03, moderate to strong reaction with HCl; dry; 

grada tiona I ba sa I can tact. --------------------------:-------------------------------------------------------------

Sand; sand--predominantly fine grained with < 5% medium to very coarse grains, gravel < 1 % and s: 70 

mm, subrounded, fairly well sorted with 1 zone of poorly sorted near top and middle of section; sand

quartz, very minor feldspar, gravc1--limestone, quartzite; moderate-yellowish-brown (lOYR5/4); loose to 

slightly compacted, slight to moderate reaction with HCI; moist; gradational basal contact -------------------

Sand wHit pebbles; sand-overy fine to very coarse gmined, pebbles approximately 8% and s: 60 mm, 

subangul"r to subrotmded; sando-quartz, minor feldspar, pebbles--cherty limestone, qumtzite; 

moderate-yellowish-brown (lilYR5/4); loose with CaCO, cemented lenses approximatl'ly 6 mm thick, 

moderate to strong reaction with HCl; dry to slightly moiot; gradational basal contact -----------------------

Sand; very fine to fine grained with minor mediulll to very CoaN,' grains in lower 1.0 ft, subangular 

(lower 1 ft), fairly well sorted, poorly sorted in lower 1 ft; coa"c' sand in lower 1 ft--c1uartz, limestone; 

lJ4.5-lJS.lJ ft--moder"te-yellowish-brown (lOYR5/4), %.9-44.3 ft--Iight brown (5YR5/fi), 94.3-1 CO ft-

moderate-yellowish-brown (1(]YR5/4); minor clay in middle 3.4 ft sectillll; moderately compacted, 

CaCO} as veins, blebs, and cement, strong reaction with HCl; slightly moist to moist --------------------------

201'2 

Depth 
interval 

below I;md 

surf~ce (feet) 

70-73.5 

73.5-77.3 

77.3-79.7 

79.7-82 

82-84 

84-85 

85-88.3 

88.3-92 

92-94.5 

94.5-100 



SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE ENVIRONMENTAL RESTORATION PROGRAM 

LITHOLOGIC LOG 

Area 5, Liquid Waste Disposal System. (L WDS-MW2) 

Note: On l2-13AUG92 core was collected from 0' to 86' in a hole called LWDS-3. A new hole 
was started approximately 7' west of LWDS-3. The new hole was reamed to 89.6' where coring 
resumed on 06SEP92. The wel1location name was renamed LWDS-MW2. A third hole was started 
approximately 10' east of the original hole. The new hole was reamed to 116' where coring 
resumed on 17SEP92. Core was collected from 116' to 500'. Cuttings were collected by air-rotary 
drilling from 500' to 530'. Core was collected from 530' to 531' total depth. 

Lithologies logged by U.S. Geological Survey geologists Cynthia Abeyta and Joe Szalona as 
follows: 

I2a1e. Geologist 

0' to 86' 12AUG92 to 13AUG92 C. Abeyta 

86't0531' 06SEP92 to 21OCT92 1. Szalona 

Percentage of hole logged by each geologist: 

C. Abeyta 16% 

J. Szalona 84% 



Table 3.--Lithology penetrated by borehole LWDS-BH3 

[Color designation from Rock-Color Chart (National Research Council, 1941'). See figure 1 for protocol used 

in naming of unconsolidated sediments. %, percent; ~ less than or equal to; ~ greater than or equill to; <, 

less than; >, greater than; ft, feet; mm, millimeters; HCl, hydrochloric acid; CaC03, calcium carbonate] 

Lithologic description 

Silty sand; sand--very fine to fine grained with minor medium grains, pebbles and cobbles < 1 % and ~ 

65 mm, sand--subangular, pebbles and cobbles--subrounded, fairly well sorted, pebbles scattered and 

increase towards bottom of section; sand--quartz, minor feldspar, pebbles and cobbles--quartzite; 0-2.6 

ft-moderate brown (5YR4/4), 2.6-7 ft--light brown (5YR5/6); root zones in upper 1 ft; 0-2.6 ft--Ioose to 

slightly compacted, 2.6-7 ft--loose and powdery, moderate to stroi1g reaction with HCI; 0-2.6 ft--very 

moist (heavy overnight rain showers, approximately 2 inches rain), 2.6-7 ft-very slightly moist in upper 

Depth 

interval 

below 1.1l1d 

surface (feet) 

0.2 ft to dry; gradational basal contact ----------------------------------------------------------------------- 0-7 

Pebbly sandy silt; sand-very fine to very coarse grained, pebbles approximately 20% and ~ 63 mm, 

subangular, very poorly sorted; sand--quartz, minor feldspar and limestone, pebbles--<juartzite, meta

granite, cherty limestone; matrix--very-pale-orange (10YR8/2); loose, powdery, moderate to strong reac-

tion with HCl; slightly moist --------------------------------------------------------------------------- 7-10 

Sand; sand-very fine to fine grained, pebbles < 0.5% and ~ 40 mm, subrounded, well sorted; sand

quartz, minor mafics; moderate-yellowish-brown (10YR5/4); loose, scattered nodules with weak CaC03 

cementing, moderate to strong reaction with HCl; slightly moist; abrupt basal contact --------------------

Pebbly cobbly sand; sand--fine to very coarse grained, pebbles and cobbles approximately 25% and 2 to 

> 80 mm (fractured by drilling), subangular to subrounded, very poorly sorted; sand-quartz, minor 

limestone and feldspar, pebbles and cobbles--cherty limestone, greenstone, granodiorite; fine matrix-

grayish orange (1 OYR7 / 4); loose, moderate reaction with HCl; dry; abrupt basal contact ---------------------

Sand; sand--very fine to fine grained, pebbles < 0.5% and ~ 10 mm, subangular, well sorted; sand--quartz, 

minor feldspar and mafics; moderate-yellowish-brown (lOYR5/4); slightly compacted, moderate 

reaction with HCl; slightly moist --------------------------------------------------------------------------

Pebbly cobbly sand; sand--very fine to very coarse grained, pebbles and cobbles approximately 25% 

and ~ 80 mm and larger (broken up by drilling), one cobble> 110 mm, subangular to subrounded, very 

poorly sorted; sand-quartz, minor feldspar, pebbles and cobbles--quartzite, metagranite, cherty lime

stone, large cobble--<juartzite; matrix--pa1e-yellowish-brown (10YR6!2); cobble> 110 mm struck in drill 

bit; loose, moderate to strong reaction with HCI; very slightly moist to dry ---------------------------------

Sandy silt; sand--predominatcly very fine to fine grained with less medium to very coarse grains, pebbles 

< 3% and ~ 38 mm, subangular to subwundcd, very poorly sorted; sand--<juartz, pebbles--greenstone; 

pale-yellowish-brown (lOYR6/2); loose, powdery, strong rl"ilction with HCl; dry ------------------------------

Cobbly pebbly sandy silt; sand--very fine to medium grained, upper 1.5 ft--very fine to very coarse 

grained, cobbles and pebbles approximately 25% in upper 1.5 ft decrcil"iing tOlVards bottom, pebbles and 

cobbles ~ (,5 mm, suballgular, very poorly sorted; sand--qllartz, pebbles and cobblcs--qllartzite; pale-

10-11.5 

11.5-15 

15-16 

16-24 

24-28 

yell()wish-brown (1ilYRh/2); loose, powdery, ll10derate to strong reaction with HCI; dry --------------------- 28-31 
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Table 3.--Lithology penetrated by borehole LWDS-BH3--Continued 

Lithologic description 

Silty sand with caliche; s~nd--predominnntly very fine to fine grained with less medium grains, pebbles 

< 1 % and S 110 mm, s~nd--sub~ngul~r, pcbblcs--rounded to subroundcd, pebbles scattered, fairly well 

sorted; s~nd--qu~rtz, pebbles--quartzite, cherty limestone, one coarse-grained quartz sandstone c1~st; 

moderate-yellowish-brown (lOYR5/4); mostly loose to slightly cemented with CaC03, C~C03 ~s blebs, 

veins and ~s m~trix, nodules of very fine to fine gr~ined s~nd with CaC03 cementing, moder~te to strong 

re~ction with HCI; dry to very slightly moist; gr~dational basal contact -------------------------------------------

Sandy silt with pebbles; sand-overy fine to fine grained with less medium to very coarse grains, pebbles 

< 3-15% and S 55 mm, subangular to subrounded, very poorly sorted; sand--<1uartz, minor feldspar, 

pebbles-cherty limestone, greenstone, quartzite; very-pale-orange (lOYR8/2); loose, powdery, strong 

re~ction with HCI; dry; abrupt b~s~l cont~ct ------------------------------------------------------------------------

Pebbly sand; sando-fine to very coarse grained, pebbles approximately 15% ~nd S 18 mm, sub~ngular to 

subrounded, very poorly sorted; sand--quartz, feldspar, pebbles--Iimestone, granite; fine matrix-

moderate-yellowish-brown (lOYR5/ 4); loose, moderate reaction with HC1; dry; gradational basal contact 

Silty sand; sand-overy fine to fine grained, well sorted, nodul~r; moderate-yellowish-brown (lOYR5/4); 

nodules ilnd lenses S 30 mm thick; slightly compacted to loose, CaCO) cemented, moderate reilction with 

HC1; very slightly moist; abntpt basal contacl.------------------------------------------------------------------

Cobbly pebbly silty sand; sand--very fine to very coarse grained, cobbles and pebbles approximately 

30%, subangular to subrounded, very poorly sorted; sando-quartz, feldspar, limestone, cobbles and 

pebbles-limestone, granite, quartzite; matrix--moderate-yel1owish-brown (lOYR5/4); less sand and 

gravel and more silt towards bottom; loose, strong reaction with HC1; dry---------------------------------------

Cobbly pebbly sandy silt; sand-very fine to fine grained with less medium to very coarse grains, cobbles 

and pebbles 20-30% and S 70111111, sand--subangular, pebb1es--subrounded to rounded, very poorly 

sorted; sand--quartz, minor feldspar, limestone, cobbles and pebbles--cherty limestone, quartzite, 

metagranite; very-pale-orange (10YRR/2); loose, powdery, strong reaction with HCI; dry; gradational 

Depth 

interval 

below lCllld 

surface (feet) 

31-38.5 

38,5-39.5 

39.5-40.4 

40.4-44.2 

44.2-46 

basa I con ta c t -------------------------------------------------------------------------------------------------------------------- 46 -51 

Cobbly pebbly sand; sando-fine to medium grained with less coarse to very coarse grains, pebbles and 

cobbles 3-20% and S 80 mm, sand--subilngular, pebbles and cobbles--subangular to subrounded; sand-

arkosic, cobbles and pebbles--<1uartzite, limestone, grilnite, greenstone; moderate-yellowish-brown 

(1 OYR5/ 4); loose, moderate TCilction with HC1; very slightly moist to dry; gradational basal contact.--------

Pebbly sandy silt; sand--vcry fine to very c,'arse grained, pebbles approximately 31J% ilnd S 52 ml11, 

predominantlv 8-12 mm, cobbles from 58-hI) ft < 80 mm and one> 90 mm, ang",lor, subangular, and 

subroundcd, fairly wel1 sorted from 5h.5-57 ft, otherwise poorly sorted; sand--arkosic, pcbblcs--quartzite, 

grilnite, greel1'tone, cobblcs--greenstone, qUilrtzitc; pale-yellowish-bmwn (10Yl\fi/2); loose, powdery, 

strong to moderate reaction with HC1; dry; abrupt basal contact.-----------------------------------------------------

Sand; very fine to fine grained, minor conrse grflins, sllbnngulclf, \\'('11 sorted; coarse grained sand-

quartz, feldspar; mllderate-yel1owish-brmvn (10YI6/4); m,,,lcrately cemented with CaCO}, moderate to 

strong reaction with HCI; very slightly moist------------------------------------------------------------------------
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51-56.5 

56.5-60 

60-61.5 



Table 3.--Uthology penetrated by borehole LWDS-BH3--Concluded 

Lithologic description 

Cobbly pebbly sandy silt; s~nd-very fine to very como' ::;rained, cobbles and pebbles approximately!> 

30% and!> 70 mm, predominantly ::;15 I11I1t, ~ng111nr to >ubangular, few subrounded, poorly sorted; sand

-quartz, feldsp~r, cobbles and pebbl~s-quartzite, cherty limestone; grayish orange (10YR7/ 4); CaC03 

cemented in upper 0.5 ft, friable into fine powder with pebbles, otherwise loose, powdery, modernte to 

strong reaction with HCl; dry; grndationnl basal contact --------------------------------

Sand; very fine to fine grained, well sorted; moderate-yellowish-brown (10YR5/4); slightly compacted/ 

cemented with CaCO" caliche as blebs nnd cement, modernte to strong reaction with HCl;slightly moist; 

gradational basal contact ----------------------------------------------------------

Silly pebbly sand; sand-very fine to very coarse grained, pebbles approximately 20% and 4 to 10 mm, 

one cobble> 80 mm (fractured by drilling), subangular, few subrounded, very poorly sorted; sand-

arkosic, pebbles--quartzite, granite, cobble--quartzite with iron stains; pale-yellowish-brown (lOYR6/2); 

loose, powdery, strong reaction with HCI; slightly moist to dry; gradational basal contact ----------

Cobbly pebbly sandy silt; sand--very fine to very coarse grained, cobbles and pebbles approximately 

15% and 5 65 nun, predominantly 4 to 10 mm, one 150 mm cobble, subangular, few subrounded, very 

poorly sorted; sand-arkosic, quartz, limestone, cobbles and pebbles-quartzite, limestone, metagranite, 

greenstone, cherty limestone, large cobble--banded quartzite; very-pale-orange (lOYR8/2); loose, 

powdery, some CaC03 cemented lenses, strong reaction with HQ;dry 

No re<overy -----------------------.. -,,---------------------------

Silty sand; sand--very fine to fine grained with apprOXimately 5% medium to very coarse grai ns, pebbles 

< 5% and::; 50 mm, subangular to sub rounded, very poorly sorted; pale-yellowish-brown (10YR6/2); 

loose, powdery, strong reaction with HCI; dry; abrupt basal contact -----------------------

Sand with clay; sand--very fine to fine grained, well sorted; sand matrix-moderate-yellowish-brown 

(lOYRS/ 4), clay--moderate brown (5YR4/4); clay absent in some zones and as blebs and matrix in other 

zones; moderately compacted but frinble, modera Ie reaction with HCI; slightly moist ------------

No recovery -----------------------------------------------------------
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Depth 
intervru 

below land 

surface (fl'et) 

61.5-63.2 

63.2-65.2 

65.2-67.5 

67.5-71 

71-76 

76-77.5 

77.5-86 

86-96 

-----.-.-----



SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE ENVIRONMENTAL RESTORATlON PROGRAM 

LITHOLOGIC LOG 

Area 5, Liquid Waste Disposal System - (LWDS.4) 

Note: Core was collected from 0' to 100'. 

Lithologies logged by U.S. Geological Survey Geologist Joe Szalona as follows: 

Depth 12m. Geologist 

0' to 100' 18AUG92 to 19AUG92 J. Szalona 

Percentage of hole logged by geologist: 

1. Szalona 100% 



Table 4.--Lithology penetrated by borehole LWDS-BH4 

[Color designation from Rock-Color Chart (National Research Council, 1945). See figure 1 for protocol used 

in naming of unconsolidated sediments. %, percent;.$: less than or equal to;?, greater than or equal to; <, 
less than; >, greater than; ft, feet; mm, millimeters; HC!, hydrochloric add; CaC0:3, calcium carbonate] 

Lithologic description 

Silty sand; sand-very fine to fine grained, 7-18.7 ft sand is very fine to medium grained, pebbles < 1 % 

and < 15 mm, 2 cobbles < 100 mm (fractured by drilling), subangular to subrounded; pebbles--granite, 

limestone, quartzite; moderate brown (5YR4/4), 1.9-7 ft-tight brown (5YR6/4); upper 1 ft contains plant 

roots; moderately compacted, 7-18.7 ft-Ioose to moderately cemented, CaC03 cement, caliche a, matrix 

in zones below 7 ft, 0-1.9 ft--stightrcaction with HCI, 1.9-1S.7 It-strong reaction with HCI; moist, 1.9-7 ft

-slightly moist; abrupt contact at 1.9 ft due to cobbles and change in moisture ------------------

Pebbly silty sand with cobbles; sand-very fine to very coarse grained, pebbles and cobbles < 80 mm, 

pebbles ~nd cobbles--mostly subanglll~r, very poorly sorted; sand--quMtz, feldspar, limestone, pebbles 

and cobbles--limestone, quartzite; mod"ratL~yellowish-brown (lOYR5/ 4); loose, strong reaction with 

HCI; moderately moist --------------------------------------------------

Silty sand with day; "and--very fine to medium grained; moderate-yellowish-brown (lOYR5/4); clayey 

in tlpper section, more silty in lower section; loose to moderately cemented, strong reaction with HCI; 

moist ----------------------------------------------------------------------

Pebbly silty sand; sand-overy fine to medium grained, pebbles approximately 20% and < 60 mm, five 

cobbles> 70-80 mm (fractured by drilling), subangular, poorly sorted; pebbles and cobble-quartzite, 

limestone; 25-35 ft-moderate-yellowish-brown (1IJYR5/4), 35-40 ft--light brown (5YR6/4); loose, 27-35 

ft includes powdery zone with high caliche content, strong reaction with HCI; slightly to moderately 

Depth 
intenml 

belowlHnd 

surface (fl"C't) 

0-18.7 

18.7-22.5 

22.5-25 

moist -----------------------------------------------------------.-------------- 25-40 

Silty sand with pebbles; sand--very fine to fine grained, pebbles < 8% and.$: 60 mm, predominately < 30 

mm, subangular, poorly sorted; pebbles--limO!ltone, quartzite; light brown (5YR6/4); loose, especially in 

upper and lower sections where silty; slightly to moderately moist --------------------------------

Sand with silt; sand-very fine to medium grained, with mostly medium grains in upper section, peb

bles 0( 2% and < 40 mm, subangular, well sorted; pebbles--Iimestone; dark-yellowish-orange (10YR6/6); 

slightly to moderately cemented with CaC03- strong reBetion with HO; moderately moist -------------

Pebbly silty sand with caliche and cobbles;sand-very fine to 6negrained, pebbles..,20%,cobbles..,15% 

decreasing to 0( I % at 57 to 62 ft, pebbles and cobble> and.., I 00 mm (fractured by drilling), subangular, 

few subroundcd, poorly sorted; pebbles and cobblcs--qllartzitc, limestone, minor greenstone; 47-54 ft-

mOderate-yellowish-brown OOYR5/4), 54-57 ft-grayish orange (]OYR7 /4),57-62 ft--pale-yellowish

bro~Vn (10YR6!2); loose II) powdery, caliche BS matrix, strong rmction with Hel; slightly to moderately 

moist -----------------------------------------------------------------------------------------------

Silty sand with pebbles; sando-very finc to fine grained, pebbles < 12% and < 40 111m, predominately < 

20 mm, sllbanglllar, poorly sorted; pate-yellowish-bmwn (lOYR(,!2); loo~e tn powdery, strOll" reaction 

with HCI; slightly to mOderately moi.,t -------------------------------------------------------------------

I or 2 

40-44.6 

44.6-47 

47-62 

62-64.6 



Table 4.--Litholof,iY penetrated by borehole LWDS-BH4--Concluded 

Lithologic description 

Pebbly silty sand; sand-very fine to vcry coarse grained, pebbles 20'70, one 70 mm cobble, subangular to 

subrounded, poorly sorted; sand--arkmc, pebbles--grnnite, quartzite, limestone; moderate-yellowish

brown (lOYR5/4); basal 0.1 ft is finer gmined sand showing irregular near horizontal laminations; loose, 

strong reaction with Hct; slightly to moderately moist --------'---------------------------------

Sandy silt and silty sand; sand-very fine tt' fine grained, pebbles < 4% and < 25 mm' predominately < 
10 mm, sllbanglllnr to subrounded; pebbles--limestone, quartzite, metagranite; grayish-omnge-pink 

(5YR7/2); loose to powdery, strong r<'action with HCl; slightly to modE'rntety moist; abrupt basal contact-

Silly sand wilh caliche; sand-very fine to medium grained, well sorted; moderate-yellowish-brown 

(1 OYR 5/4); poorly laminated; moderately compacted, weakly to modemtcly c<'mented with CaCO], 

caliche scattered as blebs, strong reaction with HCl; moderately moist --------------------------------

Pebbly silty sand; sand-very fine to fine grained, pebbles 15-25% and 5 60 mm, one cobble--80 nun 

(broken by drilling) between 74.2-75 ft, subangular; p<,bbles--limestone, quartzite; 74.2-75 ft--grayish

orange-pink (5YR7/2), 75-76.2 ft--pale-yellowish-brown (10YR 6/2); loose to powdery, strong reaction 

with Hel; slightly to moderately moist; abrupt basal contacl-----------------------------------

Silty sand; sand-overy fine to medium grained, p·ebbles < 1 % and < 10 mm, one clast 30 mm, subangular 

to subrounded; pebbles--limestone; light brown (5YR6/4); poorly laminated, moderately compacted, 

slightly to moderately cemented with C1C03, strong reaction with HCI; slightly to moderately moist ---

Pebbly silty sand; sand-very fine to fine grained with medium grains from 86-94 ft, pebbles 15-25% and 

5. 60 mm, predominately < 30 mm, one cobble betw~'en 83-86 ft, pebbles and cobble--subangular, few 

subrounded; pebbles--quartzite, limestone, cobble--limestone; 83-86 ft--moderate-yellowish-brown 

(JOYR5/4), 86-94 ft--light brown (5YR6/4); loose to weakly cemented where satldy, CacoJ cement, 

Depth 
interval 

below land 

surface (feet) 

64.6-66 

6(,-68.8 

68.8-74.2 

74.2-76.2 

76.2-83 

strong reaction with HCl;slightly to moderately moist wheresandy--------------------------- 83-94 

Sandy silt and silty sand; sand-overy fine to medium grained; grayish-mange-pink (5YR7/2); sand also 

occurs as lens; powdery, sand lens moderately cemented with CaCOJ, strong reaction with HCl; slightly 

to moderately moist ---------------------------------------------------------------- 94-95 

Silty sand with pebbles and cobbles; ~nnd--very fine to very comse grained, pebbles 10%, cobbles 54% 

nnd 5 75 mm, subnngulnr; pebbles and cnbbles--limestone; light brown (5YR6/4); loose, mediuin gTnined 

snnd zoneS weaklyceOlented with CnCOJ, stnll1i'\T<!nction with Hel; slightly to moderately moist ------

2 nl"2 

95-1!Xl 



SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE ENVIRONMENT AL RESTORATION PROGRAM 

. LITHOLOGIC LOG 

Area 5, Liquid Waste Disposal System - (LWDS-5) 

Note: Core was collected from O' to 100'. 

Lithologies logged by U.S. Geological Survey Geologist Cynthia Abeyta as follows: 

Geolocist 

0'10 100' 20AUG92 C. Abeyta 

Percentage of hole logged by geologist: 

C.Abeyta 100% 



Table S.--Lithology penetrated by borehole LWDS-BHS 

[Color designation from Rock-ColDr Cbart (National Research Council, 1948). See figure 1 fDr protocol used 

in nnming of unconsolidated sediments. %, percent;::; less than or equal to;?, greater than or equal to; <, 
less than; >, greater than; ft, feet; mm, millimeters; HCI, hydrochloric acid; CaC03, calcium ea rbonate] 

Lithologic description 

Silty sand and caliche; sand-very fine to fine grained, 1 cobble> 90 mm at bottom of sc<:tion, well 

sorted; cobble--metagranite/quartzite; 0-0.9 ft--moderate brown (5YR4/4), 0.9-12.6 ft-moderate-yellow

ish-brown (lOYRS/4); upper 0.9 ft contains numerous roots; loose to weakly cemented, CaCOJ cement, 

caliche abundnnt ns mAtrix and blebs and decrensing towRrds bottom, nodule zones with CaC03 

cementing, strong reaction with HCI; 0-0.9 ft-moist, 0.9-12.6 ft--<lry to very slightly moist; gradational 

basal contact ------------------------------------------------------------------

Sandy silt; ~mnd-very fine to fine grained with medium to very eonrse grains, pebbles < 2% and ~ SO 

mm, one cobble broken up by drilling, moderately sorted, angular to subnngular, poorly sorted; sand-

quartz, feldspar, red sandstone, pebbles--mctngranite, limestone, cobble-metngranite/quartzite; yel

lowish gray (5Y7 !2}; loose, powdery, moderate reaction with HCI; dry; gradational basal contnct -----

Sand with pebbles; sand--fine grained with < 1 % medium to very coarse grains, pebbles < 1 % and ~ 20 

mm, angular to subanguJar, well sorted; sand-'<Juartz, minor mafics, pebbles--quartzite, metaquartzite; 

moderate-yellowish-brown (lOYR5/4); moderately compacted, moderately cemented with CaC03, 

Depth 

intervnl 

below land 
surf"ce (feet) 

0-12.6 

12.6-15 

strong reaction witlt HCl; slightly moist ------------------------------------------------ lS-16 

Silty sand with pebbles and cobble; sand-very fine to very coarse grained, pebbles ='.5% and ~ SO mm, 

pebbles scattered and decreasing toward bottom, cobbles> 90 mm, subangular, poorly to moderately 

sorted towards bottom; snnd--quartz, minor feldspar, biotite and muscovite, pebbles--quartzite, lime

stone, cobbles-limestone, quartzite; 16-17.8 ft--pnle-yellowish-brown (lOYR6/2), 17.8-35 ft--moderate

yellowish-brown (10YR5/4); 16-17.8 ft--Ioose, 17.8-35 ft--loose to moderately compacted/cemented, 

CaC03 cement, lenticular, minor clay, from 16-21 ft, caliche very abundant in matrix and blebs towards 

bottom, moderate to strong reaction with HCI; dry to slightly moist -------------------------- 16-35 

Pebbly silly sand; &1nd-very fine to very coarse grained, pebbles approximately 15% and ~ 63 mm, 35-

37 ft-cobbles > 90 mm, subangular with minor subrounded, poorly sorted; snnd--quartz, minor feldspar, 

limestone, and biotite, pebbles and cobbles--Iimestone, quartzite, greenstone, granodiorite, metagranite; 

pale-yellowish-brown (lOYR6 /2); loose with zones of compaction/ cementing. cemented zones wea kly to 

moderately cemented with CaC03, IIloderate to strong reaction with HCI;abrupt basal contact; dry -----

Sand (clast); medium grained, angular to suballgular, w811 sorted; sand-'<Juartz; Fe02 stain-reddish 

orange (not colored on c1mrt); strongly ccmcntc'CI, CaCOJ and 5i02 cQmenting, moderate reaction with 

HCI; dry ----.------------------------------------------------------.-----------------------------------------

Silty sand; Rand-vcry fine to fine grained, fairly well sorted; moderate-yellowish-brown (lOYR5/4); 

moderntelycemcnted with CaCOJ; dry; gradational basal contact -------------------------------------

Pebbly silty sand; silnd-wry fine to very wilrse grained, pebbles approximately 20% and ~ 60 111m, 

subnngular, roorly sorted; ~ml1d-"qtlllrt7., feldspar, greenstone, p0bbles-.. gmnite, metngrnnite, gUClrt-Lite; 

llloderJte-yclln\\,islt-bmwn (IOYRS: 11; lc)()SU, 1l10d era tl' tll strong mlction with HO; dry; gr;ldatiollal 

basa 1 contact --------------------------------------------------------.----------------------------

I of 3 

35-49 

49-50 

50-51.5 

51.5-52.7 



Table S.--Lithology penetrated by borehole LWDS-BHS-Continued 

Lithologic description 

Silty sand; snnd-very fine to fine grnined, fairly well sorted; moderate-yellowish-brown (1IJYH5/4); 

moderately cemented with CaC03; dry ------------------------------------------------

Pebbly silty sand with cobbles; snnd--very fine to very coarse grained, pebbles npproximately 20% and 

::; 63 mm, cobbles 70 mm to > 90 mm, anflular to subangular, very poorly sorted; sand--quartz, minor 

feldopar and limestone, pebbles and cobb1es--quartzite; l110dernte-yellowis/l-brown (H1YR5/4); loose, 

strong rCilction with HC1; slightly moist; gradational basal contact ------------------------------

Sand; medium grained with minor very coarse grains, angular to subangular. well sorted; quartz; loose, 

moderate reaction with HCI; very moist; gradational basal contact -----------------------------

Pebbly silty sand; sand-very fine to very coarse grained, pebbles approximately 15% and::; 25 mm, 

angular to subangular, poorly sorted; sand-quartz, minor feldspar, limestone, mafics. pebbles-quartzite, 

limestone, red sandstone; moderate-yellowish-brown (lOYRSj 4); loose. moderate reaction with BCI; 

slightly moist ----------------------------------------------------------------

Silty sand; sand-very fine to fine grained. very fine to very coarse grained and pebbles S 5% and < 50 
mm from 60-li2.3 ft, 1.2 ft sandy silt zone with < 5% medium to very coarse grilins and < 5% cobbles> 90 
mm (fractured during drilling) at 73 ft, COorser grains--stlbangular. well sorted, poorly sorted in pebbly 
and sandy silt zones; sand-quartz, minor feldspar and mafics, pebbles--metagranite, quartZite, shale, 
cobbles--limestone; moderate-yellowish-brown (10YRS/4), sandy silt zone-pale-yelJowish-brown 
(lOYR6/2); minor clay from approximately 61.4-62.3 ft; moderately cemented with CaC030 sandy silt 
zone--loose and powdery, moderate to strong reaction with HCl; slightly moist to dry ---------------

Silty pebbly sand; sand-very fine to very coarse grained, pebbles approximately 15% and::; 60 mm, 

subangular, minor subrounded, poorly sorted; sand--quartz, minor feldspar and biotite, pebbles

limestone, quartzite; moderate-yellowish-brown (10YR5/4); loose, with zones of moderate CaC03 
cementing, modemte to strong reaction with HCl; very slightly moist; gradational basal contact -------

Silty sand;sand--81.3-87 ft is very fine to fine grain(.'<i, well sorted, 87.3-895 ft is veryfinc to very coarse 

grained with pebbles and cobbles approximately 3% and S 70 mm, subangular, very poorly sorted, 

becomes siltier towards bottom; sand-quartz, biotite, minor feldspar, pebbles and cobbles-metagranite, 

quartzite; light brown (5YR5/6) at top to grayish ornnge (10YR7/4) towards 87.3 ft. 87.3-89.5 ft-pale

yellowish-brown (10YR6/2); moderately cemented with CaC03 to loose from 87.3-89.5 ft with some 

CnCO:l cemented zones. caliche abundant in miltrix and as blebs in lower 2.1 ft. moderate to strong 

reaction with HCl; very slightly moist; abrupt basal contact --------------------------------------------

20f3 

Depth 

interval 

below land 

surface (feet) 

52.7-54 

54-56.3 

56.3-57.7 

57.7-60 

60-77 

77-81.3 

81.3-89.5 



Table 5.--Lithology penetrated by borehole LWDS-BH5--Concluded 

Lithologic description 

Silty sand with day zon,,; sand-very fine to fine grained, < 0.5% veryco"rse grains, subangulnr, fairly 

well sorted; sand-prcd()minantly q'Jartz, with feldspar and biotite; becomes clayey within 1.4-2.8 it from 

top of section; moderate-yellowish-brown (1IJYR5/ 4), clay zone-moderate brown (5YR4/4); moderately 

cemented with CaCO:v nlllderately compacted at clay zone but also contains CaCO) cementing, strong 

reaction witI, Hel; nioist; gradntional b(1snl contnct ----------------------------------------------

Pebbly silty sand wilh cobbles; S<lnd--vcry fine to very coarse grained, pebbles and cobbles-

approxill1at"ly 20% and 5. 75n1l11, sllbangular, very poorly sorted; sand--pre~"minntely quartz, less 

foldspar and biotite, pebbles and cobbles-metagranite, quartzite; moderate-yellowish-brown (lOYRS/4); 

becomes siltier towards bottom of section; loose, moderate to strong reaction with HCl; very slightly 

moist; gradational basal wntact -----------------------------------------------------

Silty sand;sand-very fine to fine grained, < 0.5% medium to very coarse grains, subangular, fairly well 

sorted; sand--predominately quartz with feldspar and biotite; moderate brown (5YR4/4); moderately 

cemented with CaCO:v caliche as matrix and blebs in lower 1.5, moderate to strong reaction with HCl; 

slightly moist --------------------------------------------------------

300 

D~pth 

intcn'al 

belowlal\d 

swfnce (feet) 

89.5-93.5 

93.5-96.3 

96.3-100 



SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE ENVIRONMENTAL RESTORATION PROGRAM 

LITHOLOGIC LOG 

Area 5, Liquid Waste Disposal System· (LWDS·6) 

Note: Cuttings were collected from a vertical hole drilled by a gasoline motorized hand auger from 
0' to 2.4'. Core was collected from a 30-degree from vertical slant hole from 0.3' to 50' linear depth 
(0' to 43' true depth). 

Lithologies logged by U.S. Geological Survey Geologist Cynthia Abeyta as follows: 

Linear Depth True Depth ~ Geologist 

O't050' 0' to 43' 04SEP92 to 05SEP92 C. Abeyta 

Percentage of hole logged by geologist: 

C. Abeyta 100% 



Table 6.--Litholo~y penetrated by borehole LW05-BH6 

[Color designation from Rock-Colm Chart (National Research Council, 1948). See figure 1 for protocol used 

in naming of unconsolidated sediments. %, percent; ~ less than or equnl to;.:::, greater than or equal to; <, 

less than; >, greater than; ft, feet; mm, millimeters; HC]' hydrochloric acid; CaC03, calcium carbonate] 

Depth 
intervfli 

below land 

Lithologic description surface (fcct) 

Landscape gravel--------------------------------------------------------------------- 0-0.3 

Silty sand; sand-very fine to fine grained with < 5% medium to very coarse grains, sand zones at 14.6-

16.5 ft and 18.3-19.4 ft where sand is medium grained, pebbles < 1 % and ~50 mm, pebbles also in sand 

zones, coarse grained Sflnd--subangular 10 Stlbrotlllded, pebbles--subangular to rounded, three cobbles-

one 80 mm (between 0.3-12.1 ft), and two> 90 mm (fractured by drilling) (between 22.5-22.9 ft), fairly 

well to moderately sorted; sand--arkose; sand zones-quartz with minor feldspar and mnfics, pebbles-

quartzite, limestone, granite, basalt, cobbles--one limestone, two quartzite; 0.3-20.8 ft-moderate-yellow

ish-brown (lOYR5/4), 19.4-20.8 ft-light brown (5YR6/4), 20.8-22.5 ft--moderate-yellowish-brown 

(lOYR5/4) to grayish orange (10YR7/ 4),22.5-22.9 ft-dark-yellowish-brown (10YR4/2); 0.3-20.8ft--Ioose, 

20.8-22.9 ft-moderately compacted/cemented, CaC03 cement, moderate to strong reaction with HCl, 

sand zones have no to very slight reaction with HO; moist; gradational contact at 14.6 ft (top of first 

sand zone), abrupt contacts at 18.3 ft and 19.4 ft (top and bottom of 2nd sand zone), abrupt basal contact-

Silly pebbly sand; sand-very fine to very coarse grained, pebbles approximately 20%, cobbles < 1 %, 

sand--subangular, pebbles-subangular to rounded, cobbles--fractured by drilling, very poorly sorted; 

sand-quartz, minor feldspar, pebbles-limestone, quartzite, metagranite, cobbles--limestone, quartzite; 

pinkish gray (5YR8/1); loose, powdery, moderate tastrong reaction with HCI; dry; abrupt basal contact 

Sand; sand-very fine to fine grained, well sorted; sand-quartz, minor feldspar and mafies; moderate

yellowish-brown (10YR5/4); weakly cemented with CaC030 moderate to strong reaction with HCI; moist 

Sand with silt; sand-very fine to fine grained with < 5% medium to very coarse grains, pebbles < 2% 

and 4 mm to 45 mm, sand--subangulnr, pebbles--angular, subangular, rounded, poorly sorted; sand

quartz, minor feldspar and mafies, pebbles--<.luartzite, limestone, granite, cobble-greenstone/quartzite; 

moderate-yellowish-brown (10YR5/4); moderately compacted/cemented, CaC03 cement, moderate to 

strong reaction with HC!; moist; gmdational basal contact ---------------------------------------

Pebbly silty sand; S<1nd-very fine to very coarse grained, pebbles approximately 15% and ~ 63 mm, 

cobbles approximately 1 % and 63 mm to> 90 mm (fractured by drilling), sand-sub,lIlg1.llar to 

subrounded, pebbles--subangular to rounded, cobbles--subangular to angular (angular due to fracturing 

by drilling), very poorly sorted; sand--<i"artz, feldspar, biotite, pebblcs--lirnestone, quartZite, granite, 

decomposing granite, cobbles--<iuartzite, decomposing granite; pale-yellow ish-brown (lOYR6/2) at top 

to mndcmte-yellowish-browll (10YR5/4) in middle to pinkish gray (SYRS/1) at bottom; grayish olive 

(10Y4/Z) coating on quartzite cobble near 46 ft, also moderate red (5R4/A) FeOz stain on decomposing 

gravel between 46 ft and 47 ft; loose to modemtely cemented with CaCO:v moderate to strong reaction 

with HCl; lI1oi5t at top to slightly 1110bt towards middle to dry at bottom----------------------------------

lor I 

0.3-22.9 

22.9-25.1 

25.1-27.3 

27.3-30.5 

30_5-43.3 



SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE ENVIRONMENTAL RESTORATION PROGRAM 

LITHOLOGIC LOG . 

Area 5, Liquid Waste Disposal System· (LWDS·7) 

Note: Cuttings were collected from a vertical hole drilled by a gasoline motorized hand auger from 
0' to 2.1'. Core was collected from a 30-degree from vertical slant hole from 2' to 43' linear depth 
(1.7' to 37' true depth). 

Lithologies logged by U.S. Geological Survey Geologist Cynthia Abeyta as follows: 

Linear Depth True Depth Date Geologist 

0' to 43' O'to 37' 06SEP92 to 07SEP92 C. Abeyta 

Percentage of hole logged by geologist: 

C. Abeyta 100% 

. -___ ~. ___ ... _ . ____ --0-.-_" _. ___ ~ __ . ~-.-... -~ "-"~'----' 



T<lble 7.--Litholo~y penetrated by borehole LWDS-BH7 

[Color designation from Rock-Color Chart (National Research Council, 1948). See figure 1 for protocol used 

in naming of unconsolidated sed iments. %, percent; $.Iess than or equal to;.?, greater than or equal to; <, 

less than; >, greater than; ft, feet; mm, millimeters; HCl, hydrochloric acid; CaC03, calcium carbonate] 

Depth 
inren"al 

below land 

Lithologic description surface (feetl 

Asphalt ---------------------------------------------------------------------- 0-0.4 

Silty sand; sand-overy fine to fille grained with < 5% medium to very coarse grains, pebbles < 2% and 5 

40 mm, cobble> 130 mm in length at 4.3 ft, sand-subangular, pebbles-subrounded to rounded, one 60 

mm iron (metallic) clast at 1.7-4.3 ft, well to moderately sorted; sand-arkose, pebbles-limestone, quartz

ite, silale, basalt, cobble-pegmatite; moderate-yellOwish-brown (lOYR5(4); white precipitate and olive 

gray (5Y3(2) material mixed with quartz sand at approximately 3.9 ft, 0.5 ft pebbly sand zone near 9.5 ft 

with very fine to very coarse grained sand, pebbles approximately 35% and < 6 mill with < 1 % 25 mm to 

70 mm and pale-yellowish-brown (10YR6(2); slightly compacted at top to moderately compacted I 
cemented and friable towards bottom, CaC03 cement, pebble zone--loose, moderate to strong reaction 

with HCI, pebble zone-slight to no reaction with HCI; moist, pebble zone-slightly moist; pebble zone 

has abmpt upper and basal contact, gradational basal contact ---------------------

Pebbly sand with silt; sand-very fine to very coarse grained, pebbles approximately 20% and < 10 mm, 

< 1 % 20 mm to 63 mm, angular to subroUlld .. 'C!, very poorly sorted; sand-quartz, minor feldspar and 

mafics, pebbles--quartzite, granite, basalt, limestone, shale; moderate-yellowish-brown (10YR5(4); loose 

to moderately compacted/cemented with CaCO:J cement, slight to strong reaction with HCI; slightly 

moist to moist --------------------------------------------------------

Silty sand with pebbles; sand --very fine to fine grained with < 3% medium to very coarse grains, peb

bles < 3% and $. 20 mm, subangular to subrounded, some pebbles rounded, poorly to moderately well 

sorted; moderate-yellowish-brown (lOYR5/4); pebble content decreases towards bottom of section and 

becomes moderately well sorted; moderately compacted( cemented, CaC0.l cement, moderate to strong 

reaction with Hel; moist; abrupt basal contact -------------------------------------------

Not described ----------------------------------------------------------------------

I or I 

----_ ........ , .. , ....... . 

0.4-22.5 

22.5-25.1 

25.1-27.7 

27.7-37.2 



SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE ENVIRONMENTAL RESTORATION PROGRAM 

LITHOLOGIC LOG 

Area S, Liquid Waste Disposal System - (L WDS-8) 

Note: Cuttings were collected from a vertical hole drilled by a gas motorized hand auger from 0' 
to 1.5'. Core was collected from a 30-degree from vertical slant hole from 0' to 50' linear depth (0' 
to 43' true depth).· . 

Lithologies logged by U.S. Geological Survey Geologist Cynthia Abeyta as follows: 

Linear Depth True Depth Geologist 

0' to 50' 0' to 43' 04SEP92to06SEP92 C.Abeyta 

Percentage of hole logged by each geologist: 

C. Abeyta 100% 



Table B.--Litholo~y penetrated by borehole LWDS-BHB 

[Color designation from Rock-Color Chart (National Research Council, 1948). See figure 1 for protocol used 

in naming of unconsolidated sediments. %, percent; ~ less than Dr equal to; 2:, greater than or equal to; <, 

less than; >, greater than; ft, feet; mm, millimeters; HCl, hydrochloric acid; CaC03, calcium carbonate] 

Depth 
interval 

below lend 

Lithologic description .mfoce (feet) 

Asphalt ---------------------------------------------------------------------------------- O-lJ.4 

Silty sand; sando-vet}' fine to fine grained with < 5% medium to very coarse grains. pebbles < 3% and ~ 

63 mOl, predominAtely < 35 mm, 3.4-8.5 It zone induded two cobbles--one 80 mm and one> 90 mm, 

sond-subangular, pcbbles--subrounded to rounded, cobbles--subrounded, fractured (due to drilling), 

fairly well to moderately sorted; sando-arkose. pebbles-quartzite, granite, limestone, fossiliferous lime

stone, basalt, cobbles--olle is limestone. one is quartzite; mOderate-yellowish-brown (lOYR5/4); com

pacted, moderate to strong reaction with HC!; moist; gradational basal contact -----------------

Sand; vet}' fine to fine grained, well sorted; moderate-yellowish-brown (10YR5/4) to light brown 

(5YR5/6); moderately compacted, moderate reaction with HCI; moist; gradational basal contact ----

Silty sand; sando-vet}' fine to fine grained with < 5% medium to vet}' coarse grains, pebbles ~ 5% and S 

40 mm. pebble content decreases to < 05% towards bottom, snnd-subangular, pebbles--subanguJar to 

subrounded, poorly sorted at top to moderately sorted towards bottom; sand--quartz, feldspar, lime

stone, greenstone, pebbles--limestone, greenstone, quartzite, feldspar; 11-14 It--pale-yellowish-brown 

(10YR6/2), 14-23 ft--moderate-yellowish-brown (10YR5/4); minor c1ny present in matrix from 19.9-20.4 

ft; loose to moderately cemented with CaC03; moderate to strong reaction with HCJ; moist; gradational 

basal contact ----------------------------------------------------------

Pebbly silty sand; sand-veryfllle to very coarse grained, pebbles approximately 20% and s 63 mm, 

cobbles < 1 % and 80 mm, sand and pebbles--angular to subangulnr, cobbles--subangular to subrounded, 

very poorly sorted; sando-arkose, limestone, pebbles.-quartzite; limestone, cobbles--quartzite, granite, 

metagranite, limestone; pale-yellowish-brown (lOYR6/2); loose, moderate to strong reaction with He!; 

very slightly moist --------------------------------------------------------------

Silty sand with clay; sando-vet}' fine to fine grained with apprOXimately 5% medium to vet}' coarse 

grains, pebbles approximately 3% and predominately 2 to 6 mm, < 0.5% 6-20 mm, and one 50 mm, 

poorly sorted; sand-arkose, pebbles--quartzite, feldspar, limestone; moderate-yellowish-brown 

(1 OYR5/4); clay in matrix, decomposing pebbles; moderately to strongly compacted and cemented witlt 

CaCO:y moderate to strong reaction with HO; slightly moist; gradational basal contnct ---------------

101'2 

0.4-8.5 

8.5-11 

11- 23 

23-28.9 

28.9-31 



Table 8.--Lithology penetmted by borehole LWos.:BH8--Concluded 

Lithologic description 

Pebbly silty sand; sand-very fine tn very coarse grained, pebbles ~ 20% and ~ 60 mill, cobbles 

approximately 1 % and 63 mm to > 90 mm, sand--5ubangular, pebbles-angular to subrollnded, cobble5-

sllbanglliar (fractured by drilling), very poorly sortlu; sand--quartz, feldspar, biotite, limestone, pebbles 

and cobbles--quartzite, limestone, granite, greens ton,,; 31-33.2 ft-pale-yellowish-brown (10YR6/2) with 

an abrupt color change to pnle-teddish-brown (10R5/4) at approximately 32 ft, 33.2-36.6 ft--pale

yellowish-brown (10YR6/2); 3]-33.2 ft--Ioose/powdery, 33.2-36.6 ft--strongly cemented with CaC03 to 

loose, strong reaclinn with HCI; dry to very slightly moist ------------.---------------------------

Silty san<\ with pebbles and cobbles; sand--very fine to fine grained with approximately 8% mediulll to 

very coarse grains, pebbles approximately 10% and 2 mm to 60 mm, cobbles < 1 % and 80 mm to > 90 mm, 

sand--sttbangular, pebbles-angular to subrounded, cobbles-subangl1lar to nngular (due to fracturing by 

drilling), very poorly sorted; sand--quilrtz, less feldspar, limestone and mafies, pebbles--<jl1artzite, 

metngranite, limestone, cobbles-limestone, quartzite; pale-yellowish-bmwn (10YR6/2); loose, powdery, 

strong reaction with HCI, moderately cemellled clasts, CaC03 <:ement; very slightly moist---------

Pebbly sandy silt; sand-very fine to fine grained with < 5% medium to very coarse grains, pebbles 

approximately 15% and 2 mm to 50 mm, subangl.llar, very poorly sorted; sand--quartz, minor feldspar, 

pebbles-limestone, quartzite, metagranite; very-pale-orange 10YR8/2; becomes more sandy and pebbly 

in lowerO.T; loose, powdery, some CaC03 cemented clasts, strong reaction with HCI; dry ----------

20f2 

DepUl 

interval 

below land 
surface (feet) 

31-36.6 

36.6-40.8 

40.8-42.5 
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SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE ENVIRONMENTAL RESTORATION PROGRAM 

LITHOLOGIC LOG 

Area 5, Liquid Waste Disposal System - (LWDS-MWl) 

Note: Cuttings were collected from a vertical hole drilled by a gasoline motorized hand auger from 
0' to 4'. Core was collected from 4' to 385'. Cuttings were collected by air-rotary drilling from 
385' to 390'. Core was collected from 390' to 525'. On 03SEP92, during drilling of the 169'-170' 
interval, the drill bit met resistance on a boulder and could not penetrate any further; the hole TD' ed 
at 169'. Drilling resumed on a new hole adjacent to fIrst hole on 02APR93. The new hole was 
drilled to 160' where coring resumed. 

Lithologies logged by U.S. Geological Survey geologists Cynthia Abeyta and Joe Szalona as 
follows: 

~ ~ Geologist 

0' to 60' 22AUG92 C. Abeyta 

60' to 169' 23AUG92 to 02SEP92 1. Szalona 

160' to 171' 05APR93 to 05APR93 J. Szalona 

171' to 187' 05APR93 to 06APR93 C. Abeyta 

187' to 217' 08APR93 1. Szalona 

217' to 243' 13APR93 C. Abeyta 

243' to 314' 14APR93 to 17APR93 1. Szalona 

314' to 330' 18APR93 C. Abeyta 

330' to 525' 19APR93 to 02MA Y93 J. Szalona 

Percentage of hole logged by each geologist: 

1. Szalona 78% 

C. Abeyta 22% 



Table 9.-Litholo!!y penetrated by borehole LWDS-MWl 

[Color designation from Rock-Color Ch~rt (National Research Council, 1948). See figure 1 for protocol used 

in naming of unconsolidated sediments. %, percent; s.less than or equal to; 2:, greater than or equal to; <, 
less than; >, greater than; ft, feet; mm, millimeters; HCl, hydrochloric acid; CaC03, calcium carbonate] 

lithologic description 

Asphalt -----------------------------------------------------------

Sand (fill material); sand--fine to medium grilined, minor coarse to very coarse grilins, pebbles 
approximately 4% and 50 40 mm from 0.15-3.85 ft, sand-subangulM to subrounded, pebbles-angular to 
subangular, fairly well sorted from 4-5 It; snnd--arkosic, pebbleS--<juartzHe, limestone; moderate
yellowish-brown (10 YR5/4); loose to slightly compacted in lower 1 ft, weak to moderate reaction with 
HCl; slightly moist; grndational basal contact -------------------------------------

Cobbly, pebbly sand; sand--fine to very coarse grained, cobbles and pebbles approximately 20%, pebbles 
S. 63 mm, cobbles> 90 mm (fractured by drilling), subangular to subrounded, very poorly sorted; sand-
arkosic, limestone, pebbles and cobbles-limestone, q\tartzite, granite; moderate-yellowish-brown (10 
YR5/4); loose, strong to moderate reaction with Hel; slightly moist; abrupt basal contact ----------

Sand; sand-very fine to fine grained, one cobble> 90 mm at bottom of core (fractured by drilling), well 
sorted; sand--quartz, minor feldspar and biotite, cobble-metagranite/ quartzite and greenstone (schist or 
phyllite); moderate-yelIowish-brown (10 YR5/4); moderate brown (SYR4/4) clay bound on cobble; 
weakly to moderately cemented with CRC0l- moderate to strong reaction with HCI; slightly moist -----

Clayey sand; sand-very fine to fine grained, well sorted; modernte-yellowish-brown (10 YR5/4); com

pacted, caliche as matrix and blebs, moderate reaction with HCI; moist (partially due to decontamina

tion wash of core barrel); gradational basal contact -------------------------------------

Sand and caliche; sand--very fine to fine grained; minor silt, pebbles approximately 3% and 50 15 mm, 1 

cobble> 85 mm (fractured by drilling), moderately 10 poorly sorted; sand-quartz, minor feldspar and 

mafics, pebbles--granite, quartzite, limestone, cobble--<juartzite; mOderately compacted/cemented with 

CaC03 and minorc1ay, caliche as matrix, veins, and blebs, moderate to strong reaction with Hel; slightly 

moist; abrupt basal contact ---------:----------------------------------------------

Silty sand with pebbles and cobbles; sand-very fine to very coarse grained, pebbles approximately 10-

15% and 50 h3 mm. cobbles approximately 1 % and S 75 mm (fractured during drilling), sand-subangu

lar, pebbles and cobbles-subangular to subrounded, poorly sorted; sand-quartz, limestone, minor feld

spar, pebbles and cobbles--crystalline limestone, metagranite, quartzite, fossiliferous limestone; pale

yellowish-brown (10YR6/2) at top to modernte-yellowish-brown (10 YR5/4) at bottom; siltier at top 

with increasing ."TId towards bottom, cobbles sc"ttered throughout; loose, powdery at top, moderate to 

strong reaction witll Hel in upper 1 ft to weak to moderate re"ctioI\ with HCl in lower 3 ft; dry -------

Sandy silt; "and-very fine to fine grnined with < 3% medium to very co"rse grains, pebbles < 3% "nd S 

50 mOl, sttbnngular to subrounded, p'HJrly sorted; sand--<juart7,ite, limestone, pebbles--metagranite, 

fossiliferous and cherty lim"$tone; pale-yellowish-brown (10YRh/2); sandier tOWArds bottom; loose, 

powdery, moderate to strong reaction with Hel; dry; gradational basal contact --------.--------------
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Depth 

interval 

below lmtd 

surface (feet) 

0-0.15 

0.15-7.5 

7.5-13.5 

13.5-17 

17-17.5 

175-21.9 

21.9-30 

30-32.5 
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Table 9.--Lithology penetrated by borehole LWDS-MW1--Continued 

Litho]0!lic description 

Silty sand with caliche; sand-vQry fine to fine grnined, well sorted; moderate-yellowish-brown (10 YR5/ 

4); loose to modernte1y cemented with CaCOJ, caliche as blebs and matrix, moderate to strong reaction 

with HCI; very slightly moist;grildatiollal basal contect ---.----------.----------.• --.----

Silty sand with calkhe; sand··very fine to fine grained, well sorted; moderate-yellowish-brown (10 YRS/ 

4); loose to moderately cemented with CaCOJ, caliche as blebs and matrix, moderate to strong reaction 

with H CI; very slightly moist; gradation" I basal contact ---------------------------.--------

Gravely silty sand; sa nd·-very fine to fine gmilled with approximately 7% medium to very coarse grains, 

pebblc5 approximately 15% and::; 73 mm, 1 cobble--85 mill, mostly subangular, some subrounded, 

poorly sorted; silnd-quartz, limestone, minor greenstone and feldspilr, pebbles--granite, metagranite, 

limestone, quartzite, 85 mm cobble·-greenstone; moderate·yellowish-brown (10 YRS/4); loose, moderate 

to strong reaction with HCI; dry; gradational basal contact ---------------------------

Sand with pebbles; sand-very fine to fine grained with < 3% medium to very coarse grains, pebbles < 
8% and::; 48 mm, subangular, poorly sorted; sand--ql1artz, minor feldspar, pebbles--quartzite, limestone; 

moderate-yellowish·brown (10 YRS/4); loose to moderately cemented with CaCO;y weak to moderate 

Depth 

interval 

below le"d 

surfece (f<'et) 

325-35 

32.5-35 

35-40 

reaction witli HCI--------------------------·---·-----·-----·-------··-.--.--- 4042 

Pebbly sandy silt; sand-very fine to fine grained with < 5% medium to very coarse grains, pebbles 

approximately 15% and::; 50 mm, subangular, poorly sorted; sand--quartz, feldspar, limestone, mafics, 

pebbles-limestone, granite, qumtzite; pale·yellowish-brown (10YR6/2); loose, powdery, moderate 

reaction with HCI; dry; a bnlpt basal cont8cl-------------·-------------·---------

Silty s.nd with pebbles; sand-very fine to fine grained with <39\. medium to very coarse grains, pebbles 

< 5% and S 50 mm, cobble> 90 mm, sand-subangular, pebbles--subangular to subrounded, moderately 

to poorly sorted; sand-qllartz, minor feldspar, pebbles··granite, quartzite, metagranite, cobble

quartzite; moderate-yellowish-brown (10 YR5/4); loose to moderately compacted/cemented, CaC03 

4244 

cemcnt, moderate reaction with HCl; dry ----------.---------.-----------.----------.-- 44-47 

Pebbly sandy silt; sand-very fine to fine grained with < 8% medium to very coarse grains, pebbles 

approximately 15% and::; 45 mm, sand--sl1bangular, pebbles-.subangular to subrounded, poorly sorted; 

sando-quartz, feldspar, limestone, pebbles--granite, quartzite, limestone; pale-yellowish-brown (10YR6/ 

2); loose, powdery, moderate reAction with HCI; dry; gradiltillnnl basel contact -----.---------------

Silty sand; snnd-vcry fine to fine grnined, well sorted; grilyish orange (10YR7/4) to moderate-yellowish

brown (10 YR5/4); loose to modemtely cQmcnted with CaCO), moderate to strong renction with HCI; dry 

Cobbly, pebbly sandy silt; snnd--approximately 40'7.' and very fine tu very coarse grained, pebbk$ and 

cobbles ::;15-2()')f. nnd $. 80 mm, silt npproximnteiy 411'7.-, subangular with minor subrounded pcbbles and 

cobbles, poorly sorted; sand--qunttz, limestone, feldspar, pebbles and cobblcs--limestm1t', qunrtzite, 

granite, and greenstone; modemte-yellowish-bwwn (10 YR3/4) to pale·ycllowish-brmvn (10YR6!2), 60-

62 ft is moderate·ornnge-pink (5YRR/·I); loose/powdery, moderntc tn strong rmction with HCI; dry, 

47-49.5 

49.5-53 

slightly moist frolll (;()-62 ft -----.--•. - .. --.. -.--.-... -.-.. -.. --.-.. - ... -.. -.• --.. -..... -.. --------.-.. --.... -.-.-. 53.f>2 

Sandy silt with pebbles and cobbles; sand-very fine grninl'<.i, pebbles 111% and::; 30 mm, subangular; 

pebbles-quartzite; mex:!cmtc·{)f<1nge·pink (5YK8/ 4); pCl\vdcry, .strong re"clion with HC1; .slightly moist· 62.f>3 
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Table 9.-Lithology penetrated by borehole LWDS-MW1--Continued 

Lithologic description 

Pebbly, cobbly "andy silt; sand--very fine grained, pebbles 20%, cobbles 20%, pebbles and cobbles :::...90 

mm, subangular; pebbles and cobblcs-quartzit'"' minor limestone; moderate-ornnge-pink (5YRil/4); 

loose, strong reaction with HCI; slightly moi"t; abrupt basal contact -----------------------------

Silty sand with pebbles; sand-very fine to medium grained from 65.3-"pproxiIllAtely 69 ft, 69-74.3 ft is 
very fine to finegrnined with z,mes of medium grains, pebbles $12% and $ 63 m111, predominately < 25 
mm, cobble zones from 67B-70 ft with cobbles 12% and < 80 mm and 70-74.3 ft with cobbles 2% and.$ 70 
mm, subangular to subrounded; pebbles and cobblcs--<juMtzite, limestone; light brown (5YR6/4), 67.S-
70 ft-grayish-orllnge-pink (5YR7/2); loose to powdery, strong reaction with HC1; slightly moist to 
approximately 69 ft, moderately moist from approximately 69-74.3 ft -----------------------------

Sand with stlt; sand-very fine to mostly medium grilined, pebbles < 1 % and .$ 60 mm, subangulnr; 

pebbles-qunrtzite; moderatc-ora%'C-pink (5YR8/4); moderately compacted, weakly to moderntely 

cemented with CaC0Jo strong reaction with HCl; moderately moist -----------------------------

Silly sand; sand-very fine to mostly medium grain~d, pebbles.$1 % and.$ 15 mm, pebbles scattered 

througllOut, subangular; pebbles-quartzite, minor limestone; light brown (5YR6/4); very poorly 

lnminnted; moderately compacted, slightly to moderately cemented with CilC03, strong reaction with 

HCI; slightly moist; abrupt basal contact -----------------------------------------

Pebbly silty sand; sand-very fine to medium grained in upper section and very fine to fine grained 

towards bottom, pebbles 15-20%, cobbles .$8%, subangular tosubrounded, cobbles arein sandy silt zones; 

pebbles and cobbles--Iimcstone, qUArtzite; grayish-orangc-pink (5YR7/2); loose to powdery, strong 

reaction with HCl; slightly moist; abrupt basal contact ---------------------------------

Silty sand with pebbles; sand-very fine to mostly medium grained, pebbles 1 % and.$ 20 mm, 

subangular to subrounded; pebbles--limestone; light brown (5YR6/4); very poorly laminated; weakly 

cemented with CaC0Jo strong reAction with HCl; slightly moist; abrupt bRSRI contact ---------------

Sandy silt with day and pebbles; sand -very fine to fine gmined, clay occurs in matrix, pebbles 12% and 

< 50 mm, subangular; pebbles-quartzite, minor limestone; grnyish-orange-pink (5YR7/2); poorly 

laminated; loose to moderately cemented wheredayey, strong reaction with Hc\; slightly moist --------

Pebbly silty sand with cobbles; send-vcry fine to medium grained with < 10% coarse to very coarse 

gmins, pebbles 20-25%, pebbles and cobbles .$100 mm (broken by drilling), subangular, minor 

subrounded; pebbles and cobbles-quartzite, minor limestone and greenstone; light brown (5YR6/4); 

includes zones of sandy silt with cobbles; 1110sewhere silty, weakly cemented with CaC03 where sandy, 

strong reaction with HC1; slightly moist -----------------------------------------------------------

Silly sand; "and--very fine to mostly mediull1 grained, one pebble 31lmll1, pebble-subangular and ncar 

106 ft; pebble--quartzite; light brown (5YR5/f.); very poorly laminated; weakly cemented with CaC03, 

tJc.pth 
int€'fvill 

helowland 
surFace (Feet) 

63-65.3 

65.3-74.3 

74.3-76 

76-86.6 

86.6-93.6 

93.6-94.6 

94.6-96 

96-104.6 

strong reaction with HC1; slightly moist; abrupt basal contact ------------------------------------- 104.6-110.3 
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Table 9.--Litholog~netrilted by borehole LWDS-MW1--Continued 

Lithologic description 

Pebbly sandy silt and caliche; sand-very fine to fine gr~incd, pebbles 15% and 5-30 mm, cobbles < SO 
mm and near top of section, pebbles-subangular, cnbbles--sllbangular to sllbroll nded (some broken or 

cut by drilling); pebbles and cobbles-qunrtzite, limestnne; light brown (5YR6/4); loose to weakly 

Depth 

interval 

bolowland 

surface (feot) 

cemented with CaCO;y strong react;nn with HCl; slightly moist ------------------------------- 110.3-115.3 

Silty sand; sand-very fine to mostly medium grainC!d; light brown (5YR5/6); very poorly laminated; 

weakly cemented with CaC0Jo strong reaction with HCl; slightly moist ---------------------------- 115.3-117.8 

Pebbly sandy silt with calkhe and cobbles; sand-overy fine to finegrnined with medium grains in sandy 

central section, pebbles variable downwards from 30 to 5%, two cobbles..::; 80 mm near upper contact, 

subangular with sOme subrounded; pebbles and cobbles--<Juartzite, minor limestone and greenstone; 

light brown (5YR6/4); loose to slightly to moderately cemented with CaCOJ, caliche as matrix, strong 

reaction with HCI; slightly moist ---------------------------------------------------------

Silty sand with caliche; sand-overy fine to fine grained with zones of very fine to medium grains, pebbles 

< 0.5% and < 30 mm, pebbles widely scattered, subangular; pebbles-greenstone, schist; light brown 

(SYR6/4); poorly laminated; moderately compacted, weakly cemented with CacoJ, caliche as matrix and 

rarely as stringer, strong reaction with HCl; slight moist ------------------------------

Sandy silt with calkhe; sand-overy fine to fine grained; light brown (SYR6/4); powdery, much of 

recovered material is 5-10 mm nodules of slightly cemented material, caliche as matrix, strong reaction 

with HO; dry to slightly moi,t ------------------------------------------

Pebbly sandy silt; sand-overy fine to fine grained, pebbles 15% and.s. 60 mm, predominately 25-30 mm, 

subangular to subwunded; pebbles-limestone, minor quartz and granitics; light brown (SYR6/4); loose, 

117.8-122 

122-137 

137-139.1 

strong reaction with HO; dry to slightly moist ---------------------------------------------- 139.1-140.1 

No recovery -------------------------------------------------------------- 141.1-143 

Sandy silt with pebbles; sand-overy fine to fine grained, pebbles < 3% and.s. 60 mm, predominately 25-
30 mm, subangular to subrounded; pebbles-limestone, minor quartz and grnnitics; light brown (5YR6/ 

4); loose, strong reaction with HO;dry to slightly moist; abrupt basal contact ---------------

Silty sand with pebbles and caliche; sand-very fine to medium grained, pebbles increase downwards 

to 10% and.s. 60 nun, subrocmded to mostly "ubangular; pebbles-quartzite, limestone; light brown 

(5YRIl/4); very poorly laminated; slightly cemented with centml section moderately cemented, CaC03 
cement,caliche <lsl11iltrix, strong reaction with HCI; dry to slightly moist; ilbmpt baSAl contnct ----------

Sandy silt; silty sand zones gmdiltionnlly interbedded, silt 7.Onc,--snnd is very fine to fine grained, sand 

zom,,-sand is very fine to medium gmined, pebble, < 2% nlld.::; hII mm, predominiltely 25-30 mill, 

pebbles scattered, ,ubangular to sl1brounded; pebbles-limc'tone, minor quartz ilnd granitics; light 

brown (5YR6/4); poorly lamimted; silt is loose, 'ilnd is wmkly to strongly cemented with CaC0Jo caliche 

as matrix, stmng feilction with HCI; dry to slightly me,i5t; ilbrupt hilsill contact -------~----------------------
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143-145 

145-1S0.5 

150.5-156 



Table 9.--Litholo~y penetrated by borehole LWDS-MW1-Continued 

Lithologic description 

Pebbly silty sand with caliche; sand-ovary fine to medium grained, pebbles 20% and 5-50 111m, pebbles 

in upper 2 ft, subroundQd to mostly subangulm; pebbles-quartzite, limestone; light brown (5YR6/4); 

poorly laminated; weakly to strongly cemented with CaC03, caliche as matrix, strong renction with HCI; 

sliglltly moist --------------------------------------------------------------------

No recovery -----------------------------------------------------------------------

Silty ""nd with clay, pebbles and cobbles; sand-overy fine to fine grained, very finc to medium grained 

from 165-11\6.5 ft, pebblL'S 5-10% and::;. 40 mm, three cnbbles~ 100 mm, pcbblcs-subangular, cobbles

subangular; sand-arkosic with abundant qumtz, biotite, pebbles and cobbles-limestone, greenstone, 

quartzite; light brown (5YR5/6) to light brown (5YR6/4); loose/powdery to moderately compacted, 

moderately cemented with CaC~ from 165-166.5 ft, strong reaction with HCI; moderately moist; 

gmdational basal contact -------------------------------------------------------

Silty sand; sand-very fine to fine grained; sand-arkosic; light brown (5YR5/6); zones of sand with silt; 

Depth 
intcrvnl 

bE'lowlrtnd 

surface (feet) 

1.36-159 

159-160 

160-166.5 

moderately compacted, strong reaction with Hel; moderately moist ------------------------------ 166.5-169.5 

Pebbly silty sand with caliche; sand-overy fine to finc grained with 20% medium to very coarse grains, 

pebbles 20% alld :>. 40 mm, predominately::;. 20 mm, subangular; sand-arkosic, pebbles-qllArtzite, 

limestone; pinkish gray (5YR8/1); powdery, caliche very abundant as matrix, very strong reaction with 

HCI------------------------------------------------------------

Cobbles and pebbles in silt matrix; cobbles and pebbles approximately 70%, cobbles> 63 mm to> 90 

mm, pebbles:>. 63 mOl, predominately 20-50 mOl, subangular to sttbrottnded; cobbles-quartzite, 

metaquartzite, banded quartzite, pebbles--quartzite, qllartz sandstone; fine matrix--pale-yellowish

brown (10YR6/2); loose, silty matrix-moderate reaction with HCI; dry; gradation basal contact, abrupt 

color change ----------------------------------------------------------------

Silty sand with day; sand-very fine to fine grained, well sorted; sand-arkosic with abundant quartz; 

mOderate-yellowish-brown (10 YR5/4) to moderate brown (5YR4/4); clay content increases towards 

bottom; moderately to strongly compacted, moderate reaction with HG; slightly IlIoist to moist --------

Clayey silty sand; sand-very fine to fine grained with < 2% m<:!dium to very coarse grains, subangulilr, 

moderately well sorted; sando-arkosic with abundant quartz; moderate brown (5YR4/4); moderately to 

strongly compacted, slight reaction with HCI; moist; abrupt basal con'tact -------------------------

Pebbly sandy silt with cobbles; sand-very fine to fine grained with appm,imatcly 8% medium to very 

coms!' grains, pebbles appn'ximatl'ly 5-25% and 4 to 63 mm, C<lbblcs < 1 ';;' and> 90 mm, angular to 

subangular, minor subrollnded, very poorly sorted; sando-arkosic with abundant quartz, pebbles and 

cobbles--quilrtzite, bilnded quartzite, limestone; pale-yellowish-brown (lOYRIi!2); loose, moderate 

rmction with HCI; dry ------------------------------------------------------------------------------------

Clayey sandy silt with pebbles; silnd--very fine h) fincgmil1cd, pebbles3% and 15 to 50 mm, subangular 

to ~ubroundl'd; snnd~·i1fko:-;ic, pcbhlc~-1imC'shJne, minor mctngrnnitc; IlltKicmte bnTwn (SYR4j4); 

mndcriltely compacted. moderate tostron)!; reacti,)J1 with HCI; very moist; ilbmpt basal contact ----------
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169.5-171 

17l-174.5 

174.5-179 

179-181 

1111-187 

187-11lR.3 

---.-------



Table 9.--Lithology J2enetrated by borehole LWDS-MWI--Continued 

Lithok)gic description 

Silty s~nd with caliche; sand-very fine to coarse grnined, subangular to subround~'<I, becomes less 

conrse grained in 10wer 1 ft, $ubangular to subrounded; fine sflInd-arkosic .. ,coarse sa nd-ql1Rrtz, ruinor 
feldspar;grayish-orange-pink (5YR7/ 2) to light brown (SYRS/6) toward~ bottom; grades to &111d with silt 

in lower approximately 0.5 ft; loose/powdery to moderately compacted towards bottom, caliche very 

abundant as matrix, strong reaction with Hel; slightly moist; abmptbasal cont,'ct--------------------

Clayey silly sand with pebbles; sand--very fine to fine grained with 5% medium to very coarse grains, 

pebbles 7% and 2-6 mill, pebbles--stlbanglllar to subrollnded; sand-arkosic, pebbles--quartz, feldspar; 

light brown (5YR5/6); moderately to strongly compacted, strong reaction with He!; very moist; fairly 

abrupt basal contact ------------------------------------,---------------------

Silty sand; sand-overy fine to fine grained with 8% medium to very coarse grains, stlbangtllar to 

stlbrounded; sand--arkosic; light brown (5YR5/6); moderately compacted, minor caliche blebs to 15 mm, 

strong reaction with HO; modemtely moist ------------------------------------------------------

No recovery -------------------------------------------------------

Pebbly sand with silti sand-very fine to very coarse grained, pebbles 40-70% and.$ 60 mill, 

predominately.$ 10 mm, sand-subangular to subrounded, pebbles-sllbangular, poorly sorted; sand

arkosic, pebbles-limestone, quartzite, greenstone, granite; light brown (5YR5/6); loose, strong reaction 

with HCI; moist to very moist; abmp! basal contact --------------------------------------

Sandy sitt with c1aYi sand-overy fine to fine grained, clay minor; sand-arkosic; light brown (5YR5/6); 

moderately to strongly compacted, strong reaction withHCI; very moist ----------------.-------

Silty pebbly sand;sand--very fine to medium grained with 10% COOrSe to verycoarsegraills, pebbles 25% 

and.$ 40 mm, predominately (60%) 2-5 mm, pebbly sand with silt zone from 205.9-206.8 ft where sand is 

very finc to very coarse grained, pebbles 40% and < 20 mm, predominately 2-6 mm, sand--subangular, 

pebblcs-subangular to sttbrounded; sand-arkosic with abundant quartz, pebbles--guartzite, granite, 

greenstone; light brown (5YR6/4); loose, strong reaction with HO; slightly moist, 20S.9-21l6.8 ft--moist; 

abrupt basal contact ----------------------------------------------------------------

Silly sandi &,nd-very fine to medium grained, subangular to sllbrounded; sand-arkosic; light brown 

(5YRS/6); rnoderatelycompacted, strong reaction with Hel; very moist; abrupt basal contact ---------

Silty pebbly sand;sand--very fine to mediulll grained with 10% COMse to very eoarse grains, pebbles 25% 

and.$ ~[) mill, pwdominately (fiO'Yr) 2-5mm, snnd-sl1\)angular, pebbles-sl1bangl1lnr to Sl1brollnded; 

sando-arkosic, pebbles-quartzite, gmnite, greenstone; light brown (5YR6/4); loose, strong reaction with 

HCJ; slightly moist; fairly abrupt baSH 1 contact ------------------------------------------------.------

Silly sand; sando-approximately 60% and very fine gmincd with 15% fine to medium grains. lower 1.1 ft 

is very fine to fine grained, finer grains--subangubr, Illl'dium sand grnins--subr0l1l1ded, very well sorted 

in lower 1.1 ft; sando-arkosic with abundmlt quartz; light bmwn (3YRIi/4) tll moderate-yellowish-brown 
(10 YR5/ 4) tOWArd, both 1m; moderately compacted, lower 1.1 ft is lrK"e to slightly compacted, strong 

reRction with He], lower 1.1 ft hilS wC(lk to J11ndCT<ltc renctton; Illoderntdy moist; abrupt bn5al contnct---
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Depth 

interval 

below land 
surf""e (f('(>t) 

lRR.5-191 

191-192 

192-193.2 

193.2-193 

195-197 

197-205 

205-209 

209-210.8 

21O.R-2H 

214-218.1 



TClble 9.--Lithology penetrated by borehole LWDS-MW1--Continued 

Lithok)~ic description 

Pebbly silty sand; sand-overy fine to very coarse ~rnined, pebbles approximately 15% and:;;, 55 mm, one 

cobble 75 mm, snnd--subangulnr, pebbles and cobble--subangulnr, very poorly sorted; sand--quartz., 

minor feldspar, pebbles--grnnite, quartzite, limestone, cobble-granite; pale-yellowish-brown (10Yl{6/2); 

Depth 
int('rvi11 

below lilJ1d 

surf.",c~ (feet) 

loose, strong reaction with HCl; very slightly mobt; fairly a11mpt basal contact ------------------------- 218.1-223.4 

Silty sand with c.lkhe; sando-predominately very fine to fine grained with approximately 2-10% 

medium to very coarse grains, minor clay from 227.5-229 ft, pebbles < 2% and :;;,10 mm, coarser sand-

subangular, moderately well to well sorted; sand-<.1lmrtz, minor feldspar, pebbles-quartzite, limestone; 

light brown (5YH5/6), modL'l·"te-yellowish-brown (10 YR5/4) whcre caliche is more abundant, moderate 

brown (5YR4/4) where clay is present; moderately to strongly compacted/cemented, caliche as blebs, 

stringers, and as matrix mostly from 223.4-227.5 ft, modemte to strong reaction with HCl; 223.4-227.5 ft

-slightly to moderately moist, 227.5-229 ft--moderately moist to moist -------------------------

Clayey silty sand; sand-overy fine to fine grained with < 2% medium to very coarse grains, coarser sand

-subangulaT, well sorted;sand-quartz, minor feldspar; moderate-yellowish-brown (lOYR5/4), moderate 

brown (5YR4/4) where clay is more abundant; stronglycolllpacted, moderate to strong reaction with 

HCI; moderately moist to moist ----------------------------------------------------

Cobbly pebbly silty sand; sand-overy fine to very coarse grained, pebbles approximately 20% and S 63 

mm, cobbles approximately 15% and 63 mm to > 80 mm (fractured by drilling), sand, pebbles and 

cobblcs-subangular to angular, very poorly sorted; sand-predominately quartz and limestone, less 

feldspar, pebbles--limestone, quartzite, granite, cobbles--limestone; pale-yellOwish-brown (lOYR6/2) to 

light brown (5YR6/4); 1005e, modernte reaction with HCl; dry to very slightly moist; gradatioMI ba,al 

223.4-229 

229-233.7 

contact ------------------------------------------------------------------- 233.7-239.8 

Si.I ty sand; sand-overy fine to fine grnined, pebbles < 0.5% and 2 to 4 mm, pebbles-subangular to angulaT, 

well sorted; sand . redominately quartz, minOT feldspar, pebbles-<.1uartzite, limestone; moderate

yellowish-brown (10 YR5/4) to light bTown (5YR5/6); moderately to strongly cemented with CaCOJ, 

fri~ble, strong reaction with HCI; slightly moist ----------------------------------------------- 239.8-241.4 

No recovery -----------------------------------------~------------------------ 241.4-243 

Sand with silt; sand-overy fine to fine gmined with 10-211% medium to very COATse grains, pebbles < 0.5% 

Rnd 15-40 mm from approximately 243-245.5 ft and 7% and S 5 mm from approXimately 243.5-246 ft with 

one 60 min clast, sand--angular to subangular, some subrounded, pebbles-,ubangular; sando-arkosic, 

medium to coarse sand--quartz, minor feldspaT, pebbles-qlmrtzite, limestone, weathered granite, clast is 

weatlwrcd greenstone; 24J-approximntdy 245.5 ft--Ii~ht brown (5YR5jh), approximately 245.5-250 ft-

modern te-ora Ilge-pi 11k (5YRS/4); loos" to 1110dl'ratl'ly compacted, weaklycemcllted with CaC01, strong 

reaction with HCI; very moist to moderately moist towards bottllm; abrupt basal contact at 

a pproxima tely 245.5 ft (pebbly z,mv) -------------------------------------------------------------------
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Table 9.--Litholo~y penetrated by borehole LWDS-MW1--Continued 

Lithol\lgic description 

Silty sand; sand-overy finc to fine grnincd with 5-20% medium to coarse grains, sandstone lens fragment 

25 mill thick at npproximately 253.6 ft, suball!ltll<1r; sa nd--arkosic, IMger sand grnins--qunrtz; 250-252 ft

-light brown (5YR5/6), 252-256 ft-light brown (5YR(\/4), sandstone lens light brown (5YR6/4); 

moderately compacted, 252-256 ft alw weakly to moderately cemented with CaCOJ, sandstone lens very 

hard n1ld "emented with CaCO:,. strong reaction with HCJ; 250-252 ft-very moist, 252-256 ft-moderntely 

moist; fnir ly grada tiona1 basal con tact --------------------------------------------------------

Sandy silt; sando-$. 311 -40%, decreasing downward, and very fine to coarse grained, very fine with minor 

fine to medium grains from 264-273 ft, znnes of silty sand, boulder at approximately 264-265 ft with few 

pebbles 20-35 mm, sand and pebbles--mostly subangular to subrounded; si1nd--arkosic, coarser sand 

grains--quartz, pebbles-limestone, boulder--quartzite; 256-264 ft--light brown (SYR6/4), 264-265 ft 

(boulder zone)-grayish-red-purple (5RP4/2), 265-273 ft-dark-yeUowish-orange (10YR6/6); loosel 
powdery where disturbed, moderately to firmly compacted and moderately 10 strongly cemented with 

CaC0:3 where undisturbed, strong reaction wilh HCI; 256-258 ft-moderately moist, 258-273 ft-very 

moist----------------------------------------------------------------

Silty sand; very fine grained with minor fine to medium grains; sando-arkosic; light brown (5YR6/4); 

moderately compacted, strong reaction with HCI; very moist -----------------------

Pebbles in sandy silt matrix; sand-45% of matrix and very fine to very coarse grained, pebbles 80% and 

$.63 mm, 1 cobble 100 mm (fractured by drilling), sand-angular to subangulnr, pebbles-subangular; 

sand--arkosic, coarser grains similar to pebbles, pebbles--quartzite, limestone, metagranite, includes 

fragments of sandstone lens, cobble--quartzite; light brown (5YR6/4); loose to powdery, caliche v~ry 

abundant as matrix in lower 0.5 ft, strong reaction with HCI; moderately moist; abrupt basal contact due 

Depth 

interval 

below land 
surface a..,tl 

250-256 

256-273 

273-274.5 

to cobble ----------------------------------------------------------------- 274.5-277.3 

Pebbly sand with silt; sand-very fine to very coarse grained, pebbles 35% and $. 30 mm, predominately 

< 6 mIll, sand-angular to subangular, pebbles-angular to .ubangular with few subrounded; sand-

arkosic, coarser grains similar to p"bbles, pebbles--qunrtzite, limestone, greenstone; light brown (5YR6/ 

4); central 0.3 ft zone is less pebbly; loose to moderately compacted, moderately cemented with CaC03, 

strong reaction with HC1; very moist; abrupt basal contact -------------------------------------- 277.3-279.4 

Silty sand; S<1nd--very fine to medium grained; sando-arkosic; light brown (5YR5/6); loose to moderately 

compacted, moderately cemented with CaC0:3, strong reaction with HCI; very moist -------------

Silt; sando-approximately 3% and very fine grained; sand-arkosic; light brown (5YR5/6); moderately to 

strongly compilcted, moderately cemented with CaC01, strong reaction with HO; very moist; ilbrllpt 

b!lsal COIl tact ------------------~--~---.--------------------------------------------------------
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Table 9.--Lithology penetrated by borehole LWDS-MW1--Continued 

Lithologic dc"cription 

Silty sand with pebble ZOlles; sand-very fine to fine grained or very fine to medium grained, very fine 

to very coarse grAined in upper 0.7 ft, F"bbles (zonal), < 51J% and::; 60 lIlIll within zones sand--angular to 

subangular, pebbles-subangular (fractured due to drilling); sand-arkosic, Coarser sand grains similar to 

pebbles, pebbles-quartzite, minor limestone, granite, greenSl<.lI1e, and schist; 25 mOl thick conglomeratic 

lens fragments of CaC03 cemented pebbles in 2114.3-285 ft zone; matrix--light brown (5YR6/4),292-294 

ft-light brown (5YR5/6); pebble zones from 21143-292 ft, 2115.6-286 ft, 286.8-287.2 ft, and 288.9-289.3 ft; 

loose to moderately compacted, weakly to m'lderatcly comented with CaCOJ , strong reaction with HO; 

very moist; Abrupt bilsa I contact --------------------------------------------~--------------

Pebbly silty sand with catiche; Mnd-very fine to very coarse grained, very fine to medium grained 

where siltier (294-295 ft and 298-299 ft), pebbles 211% and::; 63 mm, one cobble-150 mm, sand--angl.lInr to 

subangular, pebbles--subangular with few subrollnded, cobble-subanglllar, poorly sorted; sand--ilrkosic 

with abundant quartz, limestone, pebbles--mostly limestone, less quartzite, minor greenstone and 

weathered granite, cobble-limestone; light brown (5YR6/4); loose/powdery to moderately/firmly 

compacted and moderately cemented with CaCO:y caliche abundant M matrix, strong reaction with HCI; 

294-302.3 ft-moderately moist, 302.3-304 ft--very moist -------------------------------------

Silty sand; sand-very fine to fine grained with minor medium to very comse grains, coarser sand grains

~1ngular to subangular, well sorted; sand-arkosic with abundant quartz; 304-approximately 313 ft--light 

brown (5YR5/6), approximately 313-316.5 ft- mOderate-yellowish-brown (10 YR5/4); moderately to 

firmly compacted, moderately cemented with CaCO:y moderate to strong reaction with HCI; moderately 

to very moist; gradational basal contact --------------------------------------------

Sand with silt; sand-very fine to medium grained with < 5% coarse to very coarse grains, angular to 

subangular, moderately well sorted; sand-ilrkosic, qUilrtz abundant; mOderate-yellowish-brown (10 

r"pth 
interval 

belowl;md 

surfilce (f(.'('t) 

284.3-294 

294-304 

304-316.5 

YR5/ 4); loose, strong reaction with HCI; moist; gradational basal contact -------------------------- 316.5-317.6 

Pebbly sandy silt; sand-predominately very fine to fine grained with approximately 10% medium to 

very conrse gmins, pebbles approximately 15% and ~ 37 mm, sand and pebbles--anglllar to subangular, 

poorly sorted; sand-arkosic with abundant quartz, pebbles-limestone, quartzite, granite; very-pille

orange (lOYR8/2); loose with some zones of moderately cemented clasts, Caco3 cementing, friable, 

strong renction with HCI; dry -------------------.--------------------------------------------

Sandy silt; sand-overy fine grained, well sorted; sando-arkosic with abundant quartz; pale-yellowish

brown (lOYR6/2); loose/powdery, strong reaction with HCI;dry; gradational basal contact--------------

Sand with silt; sand-very fine to fine grain<Jd with < 2'7., medium to very enarse grains, 320.2 ft to 

approximately 320.R ft c<mtaing minor clay, C(larser gmin,--subangular to angulnr, well to very well 

sorted; sando-arkosic with abundant 'lu"rtz; 320.2-320.il ft--nll1dcrntc-yclIowish-brown (HI YR5/4) to 

moderate brown (5YR4 / 4), 320.8-325 ft grayish (Jrange (1 OYR7/ 4) tn dark-yellowish·ornnge (1 OY R6/ 6); 

moderately compacted, modcratl'ly compacted / cemented with CaCO} cement from 324-326 ft, friable, 

moderate re(tctinn with Hel ilt top to strong reClctinn tow()rds bottl1m; dry to moist; gr()d£ltioIl(l] bnsf11 

Cl)ntnct --~------------------------------------------------.-----~----------.----.--------------------------
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Table 9_--Lithology penetrated by borehole LWDS-MW1-Continued 

Lithol<1gic d~~cription 

Silty sand; s~nd-l'redomil1"tely very fine tn fine gmined with approximately 11 % medium to very 

coarse grains, pebbles < 0.5% grading downward to approximately ]()',,, at 328-329 ft and 5. 20 mm, 

coarsersAnd-subanb'tlIAT to angular, pebbles--angular to subrounded, few subroul1ded, moderately well 

sorted; to poorly sorted towards bottom sando-arkosic with abundant quartz, pebbles-limestone, 

qUArtzite, schist, greenstone, granite; grayish orange (lIlYR7/4) to moderate-yellowish-brown (lO YR5/ 

4); loose to moderntely to strongly cemented, CaCO} cement, strong reaction with HCI; dry to slightly 

moist towards bottom; gradational basal contact ------------------------------------------------------

Pebbly sandy silt; sand-predominately very fine to fine grained with -appro·ximately 10-20% (increasing 

downward) medium to very coarse grains, pebbles 15-20% and 5. 55 mm, sand and pebbles-angular to 

sllbanguJar, poorly sorted; sand--Drkosic with abundant quartz, pebbles-quartzite, granite, limestone, 

greenstone; very-pnle-orange (lOY[,S/2) to pale-yeJlowish-brown (lOYR6/2); loose to strongly cemented, 

CnC03 cement, visible CaC03 cement between coarse gmined sand, very strong reaction with HO; very 

sliglltly moist to dry ------------------------------------------------------------

Silty sand; very fine to fine grained with zones of very fine to very coarse gmins (medium to very coarse 

grains usually being < 15%), sand-angular to subangular, minor subrounded, poorly sorted in presence 

of medium to very coarse sands; sand-arkosic, larger sand grains mostly quartz; 331-332 ft--light brown 

(5YR6/4), 332-approximately 334 ft--cIark-yeliowish-orange (10YR6/6), approXimately 334-348 fHight 

brown (5YRS/6) to light brown (5YR6/4); loose to powdery at top approximately 3 ft, otherwise 

moderately compacted, moderately to strongly cemented with CaC03, strong reaction with HCl; 331-332 

it-slightly moist, 332-348 ft--moderately to very moist --------------------------------

Sandy silt; sando-very fine grained or fine to very fine grained, pebbly sandy silt zone from 

approximately 353.5-354 ft with pebbles 20% (""ithin zone) and 5.15 mm, 2 clasts 25mm (fractured by 

drilling), pebbles--subangulnr; sand-arkosic, pebbles-quartzite, limestone, granite, metagranite; light 

brown (5YR6/4); loose to moderately to firmly compacted, moderately cemented with CaC03, 0:3 ftzone 

near 354 ft has abundant caliche as matrix, strong reaction with HCI; moderately to very moist -------

Silt with sand; sand 5% to 10% and very fine to fine grained; sando-arkosic; light brown (5YR5/6); 

moderately compacted, moderately to strongly cemented with CaCOy strong reaction with HCI;very 

moist; abrupt basal content -------------------------------------------------------

Sandy silt grading to Silty sand; sand-very fine gmined grading to very fine to medium grained with 

5-10% coarse to very coarse grains, Imger sand grains-angular to subangular; sand-arkosic, larger sand 

grains--qu"rtz; light brown (5YR6/4); Illodemtely compacted, weakly to moderately cemented with 

Depth 
interval 

below land 

surface (feet) 

325-329 

329-331 

331-348 

348-356 

356-360.4 

CaCO], stmng reaction with HC1; moderntely to very moist; abrupt basal contact -------------------- 360.4-361_9 

Pebbly silty sand; sando-wry fine to fine gmincd with 20'7.' mc'liiulll to very coarse grains, pebbles 20% 

and < 50 mm, sand--angular to subangular, pebbJc.,--subangular, poorly sorted; sand-arkosic, larger 

sand gmins--quartz, pcbblcs--Jimcs!<1nc, metagranite; light brown (5YRf,/4); loose to moderately 

cnmpactl'li, moderately cemented with CaCO,; m<1dcmtcIy mni,t; abrupt basal C<1ntaet ------------------
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Table 9.--Lithology penetrated by borehole LWDS-MW1--Continued 

Sand with silt; sand-very fine to very fine ~min(,d with 5% medium grains, silt minor; sand-·nrko,ic 

with nbundantquartz; dark-yellowish-mange (10YR(,/6); loose; very moist; abrupt bAsal contact --------

Pebbly sand with silt; sand-overy fine to fine gmincd with 30% medium to very coarse grains, pebbles 

35% and < 50 mm, predominately < (, mm, silt minor, larger sand grains--angular to subangular, pebbles

-subanglllnr, very poorly sorted; sand-arkosic with abundant quartz, pcbbles--limestone, qUilrtzite; 

dark-yellowish-<lrange (10YR6/6); loose to moderately compacted, moderately cemented with CaC03, 

cnliche powder abundant around larger pebbles 0.6 It from top of section, strong reilction with HCI; very 

moist --------------------------------------------------------------------------

Silty sand and Sandy silt; sand-overy fine to fine grained with minor medium grains; sand--ilrkosk; light 

brown (5YR5/6); siltstone lens fragments 50-60 mm thick occur in upper section and one in lower central 

section; moderately to firmly compacted, morleratcly cemented with CaCO:y strong reaction with HCl; 

very moist; gradational basal contact -----------------------------------------------

Sand with silt and pebbles; sand-overy fine to fine grained with 10% medium to very coarse grains, 

pebbles < 40 mm, cobble at base of section (broken in drill bit to approximately 100 mm), pebbles and 

cobble--subangular; sando-arkosic, pebbles-limestone, quartzite, granite, greenstone, cobble--quartzite; 

dark-yellowish-orange (lOYR6/6); modemtely to firmly compacted, weakly cemented with CaCO" 

strong reaction with HO; very moist --------------------------------------------------------

Sandy silt; sand-very fine to fine grained or very fine to medium grained, upper section has scattered 

pebbles 1 % and < 5 mm, pebbles-angular to sllbangular; sand--arkosic with abundant quartz, pebbles-

limestone, quartzite; 375-approximately 384 ft-Iight brown (SYR5/6), approximately 384-385 fHight 

brown (5YR6/4), 385-390 ft--<lark-yellowish-orange (10YR6/6); loose to moderately compacted, 

powdery in some zones, moderately cemented with CaCOJ, caliche abundant as matrix from 383- 385 ft, 

strong reaction with HCI; very moist, slightly moist where caliche is abundant (383- 385 ft) -----------

Pebbly sand; sand-very fine to very coarse grained, pebbles 35% and < 35 mm, predominately (80%) < 
12 mm, sand--angular 10 subangular, poorly started; Silnd--arkosic with abUlldilllt quartz, pebbles-· 

limestone, quartzite, minor greenstone and granite; light brown (5YR6/4); few lenses (30-<iO mm thick) of 

fine to medium grained sand and 5 mm poorly defined lenses of smaller size pebbles; loose to moderately 

compacted, weakly cemented with CaC03, strong reaction withHCI; very moist; abrupt basill contact ---

Sand with silt; sand-very fine to fine grained with 10% medium grains; sand-arkosic with abundant 

quartz; dark-yellowish-orange (10YR6/6); modcratelycoll1paeted, strong reaction with HCI; very moist-

Silty sand; sand-very fine to fine grained grnding to very fine to medium grained with 5-10% coarse to 

very ""nT'e gmins, pebbles and cnbbk' < 1 '7,. and < 70 mm, pebhlcs-subangular (freshly broken by 

drilling); Si1l1d-arkosic with abundant qunrtz, pebbles and cobbles--quartzite, limestone, minor 

greenstone; dark-yellowish-orange (lOYR6/6) to light brown (5YR(,/4); largcrclnsts occur as 0.2 ft lenses, 

poorly cemented and e')'1ted with caliche, 0.2 ft clay zone at approximately 4117.5-407.7 ft with nbrupt 

upper and basal contact,; moderately to stTllllgly compacted, weilkly to m'1cier<1lely cementc'Ci with 

CaCOJ strong reaction with HCI; very moist; bil'nl contnct is a peblJle/ cobble lens ---------------------

1101'14 

Depth 
intcrvill 

belo", I,,"d 

surfClce {fl"'('t) 

363-363.5 

363.5-366 

366-371.6 

371.6-375 

375-390 

390-392 

392-394 

394-411.9 



Table 9.--Uthology penetrilted by borehole LWDS-MW1--Continued 

Lithologic description 

Silt with sand; smld--very fine grHincd, 0.2 ft silt,tol1" lens at top; sand-arkosic; light brown (5YR5/6); 

powdery in centrol 0.2 it zone, modcmtdy compacted and modemtelycemented with CaCO), cilliche as 

matrix more abundant in upper section, strong rcnction with HCI;very moist ----------------------

Silty sand; sand--very fine to medium grained, pebbles < 50 mm in a 0.2 ft zone 1 ft from top of interval, 

sand--nngular to subrounded, pebbles-subangular; sand--arkosic with "bundant qUArtz, pebbles-

ql..artzite, limestone; 414-417 ft--rlnrk-ycllowish-orangc (lO':'R6/6), 417-425 ft--light brown (5YR5/6); 

moderAtely com paded, moderntely cemented wi th CnC03, strong reaction with HC1; very moist ------

Sand; very fine to medium grained with 10% COArse to very coarse grains grading to very fine to fine 

grained, sl.Ibangular to few subrounded; sand-arkosic with abundant quartz; light brown (SYR5/6); 

moderately compacted, moderately cemented with CaCO,), strong reaction with HCI; very moist --------

Silt with minor clay; silt--arkosic; light brown (5YI,S/6); moderately to strongly compacted/cemented 

with CaC03, strong reaction with HCI; Very moist; gradational.basal contact --------------------

Silty sand;sand--very fine to fine grained witll 7% medium grains; sand-arkosic; dark-yellowish-orange 

(lOYR6/6J; sondstone lens fragments (disturbed) in lower centml section; loose to moderately 

compacted, weakly to moderately cemented with CaC03, strong reaction with HCI; very 1noist -------

Pebbly silty sand wilh cobble; sand-very fine to very coarse grained, pebbles 20% and < 60 mm, cobble 

approximately 100 mm (broken by drilling), sand-angular to subangular, pebbles and cobble

subangular, poorly sorted (disturbed); sand-arkosic with abundant quartz, limestone, pebbles

limestone, quartzite, cobble--qtmrtzite; light brown (5YR5/1i); loose to modemtely compacted, weakly to 

moderately cemented with CaC03, strong reaction with HCl; moderately moist; abrupt basal contact ---

Sandy silt; sand--very fine to fine grained with 5% medium grains; sand-arkOSiC; dark-yellowish-omnge 

(10YR6/6); moderately compacted, weakly to m<lderatcly cemented with C.,C0.l, strong reaction with 

HCI; very moist -----------------------------------------------------------------

Silty sand; sand-very fine to medium grained, day minor from 444-447 £I, gradational zones of sandy 

silt from 447-454 ft, nngulAr to sl.lbangl.llnr; sand-arkosic; light brown (5YR5/6); moderately compacted, 

moderately cemented witlt CnC0.l from 447-454 ft, strong reaction with HCl; very moist (pOSSibly 

saturated from 444-454 ft) -------------------------------------------------------

Sandy silt with c1aYi snnd--very fin" to fine grained or very fine to medium grained; snnd-arkosic; light 

brown (SYR5/6); moderately compi1cted, modemtely to strongly cemented with CAC03, Abundant 

caliche as matrix inlnwer 3.2 ft, strong reaction with HCl; very moist in upper section, moderately moist 

in lo\ver section; gmciationnl bas"l contnct ~------~--.~.--.-.-------~-~-------------------------------

Silty sand with caliche; si11ld--vcry finc to fine grained with < 10';;, medium grain~; si1nd--arkosic with 

abundant quartz; light brown (SYR6/4); powdery, remnilnt pieces are mtldemtcly compacted and 

strongly cemented with CaCOJ , caliche very abundant as matrix, strong reaction with HO; slightly to 

m(,dl'r"tcly mL)ist; abrupt basal e(lntact --------------------------------------.-----------------------------

12 Ilr 14 

Depth 

interval 

helolV l,,"d 

surfnee (/""t) 

411.9-414 

414-425 . 

425-429 

429-431.5 

431.5-436 

436-441.5 

441.5-444 

444-454 

454-459 

459-4(,0 

----_._-------_. ----_._ .. - --------



Table 9.--Litholo~y penetrated by. borehole LWDS-MW1--Continue<..i 

Lithologic description 

Sandy sHI; sand-very fine to fine grained; sand-arkosic; light brown (5YR5/6); moderMcly to firmly 

compacted, moderately cemented with CaCOJ, strong r,,"ction with Hc\; moderately to very moist; 

gradational basal contact ------------------------------------------------------------------

Silty sand; Silnd-very fine to medium grnined, p,"bblcs 5% and < 10 mOl in lower 0.5 ft, pebbles

subangular to subraunded; sand-arkosic with abundant quartz, pcbbles--Iilllestone, quartzite, matrix of 

lower 0.5 ft has abundant magnetite partides; dark-yellowish-orange C10YR6/6), lower 0.5 ft is light 

brown (5YR5/6) with pale olive C10Y6/2) and Iight-oliv~~gray (SY5!2) rind on core; moderMely to 

strongly compacted, llloderatc1ycemcnted with CaCOJ, strong reaction with HCI; very nwist -----------

Pebbly silty sand; sand-vcry fine to medium grained, pebbles 40% and < 60 mm, 1 cobble> 80 mm 

(broken by drilling), pebbles-subangular; sando-arkosic with abundnnt .quar.tz, pebbles--limestonc, 

quartzite, cobble--limestone; light brown (5YR5/6), matrix <wer base of pebbly zone-pale olive (lOY6/2) 

and Iight-olive-gray (5YS/2); matrix has abundant magnetite particles; moderately to strongly 

compacted, caliche/CaC03 as matrix and surfnce coating/cement on clasts, strong reaction with HCI; 

very moist; abrupt basal contact -------------------------------------------------

Silty sand; 470.8-approximately 497 ft--sand is very fine to fine grained with $5% medium grains in 

zones, grades to very fine grained with abundant silt from approximately 473-476 ft,497-505.5 ft-sand is 

very fine to medium grained with very coarse grains from 497-498 ft, 476-477 ftcontains 30 mmsandstone 

lens, 477.,494 ft contains two 70mm semi-consolidated sandstone lenses about 2 feet apart, approximately 

499.5-505.5 ft has pebbles < 0.5% and $ 12 mm, predominately < 5 mm, minor clay in scatlered zones, 

larger snnd grains--subangular, pcbbles--subangular, well sorted to poorly sorted where coarser grains 

Me present; 5<1nd-arkosic, larger sand grains-quartzite, pebbles-limestone, quartz; 470.8-npproximately 

499.5 ft--Iight brown (5YR5/6), approximately 499.5-505.5 ft--dark-yelJowish-orange (lOYR6/6); one 40 

mm siltstone lens in center of section; moderately to firmly compacted, zones moderately to strongly 

cemented with CaCO:J,o strong reaction with HCI; 470.8-477 ft is very moist; 2.8 ft zone from 477-494 ft is 

wet (satumted) and dry(?) below (depths uncertain)' 494-495 ft is very moist, 495-505.5 ft is wet 

[)"pth 

interval 

below land 

surface (feet) 

460-464 

464-469.5 

469.5-470.8 

(snturated), moist where cemented; abrupt bAsal contact ----------------------------------- 470.8-505.5 

Pebbly, cobbly, silty sand; sand-very fine to fine grained with 15% medium to coarse grains, pebbles 

and cobbles 40%, and < 100 mill, subangular; sand-arkosic, larger sand grains--quartz, pebbles nnd 

cobbles--quartzite, very weathered greenstone, minor limestone; dark-yelJowish-ornnge (1 nYR6/6); zone 

shows much d~'Composition; firmlv compacted, CaCOJ as coating on clasts ;;nd as weak cement, strong 

reaction with Hel; wet to moist; abrupt basal contact -----------------------------.----------- 505.S-506.8 

Silty sand; sand-overy fine to fine grnincd with $10% medium gmins from 506.8-309.5 ft and very fine to 

nlt'diulll gmined with O-ZO% coarse to very coarse grains from 521-522.1 ft, clay minor from 508.5-521 ft, 

pebbles <370 and < 2IJ mm, predominately 5. 5 mill, from approximately 519-;;22.1 ft, sand--angular to 

subangular; sand-arkosic, with Abundant quartz from 521-522.1 ft, pC!bbles--limestone, qUArtzite, and 

greenstone; 50fi.R-5IlS.6 ft-dark-ydlmvish-omnge (lOYR6/6l, 5IlR.Ii-522.1 ft--light brown (5YR5/1i); 

moderately \<) strongly compacted, 5IlG.il-S08.6 ft has central Zllne modemtdy cenwnted with CaCO), 

strong reaction with HCI; wet (saturated), mLlist where cemented; abrupt basal contact ------------------ 50fi.8-522.1 
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Table 9.-Litholo~y penetrated by borehole LWDS-MWI--Concluded 

Lithologic description 

Pebbly silty sand with cobble; sand-very fine to medium graincd with poorly defined disturbed zoncs 

of conrse to very coarse grains, pebbles 30-70% and 5. 51l1l11ll, prcdmninntely 5. R mm, cobble> 90 Ilun 

(broken by drilling), sand And pebbles--angulnr to subill1gulnr; sando-arkosic with abundant quartz, 

quartzite, lilnestone, pebbles--tluartzitc, lime$tl1llc1 cobblc--<.lunrtzite; conglOinetaHc lens, frngment$ « 5 

mill) of angular to subangular sand nnd pebbles strongly cemented with CaC03; light brown (5YR5/6); 

Depth 

interval 

belnwlmKi 

surfilce (f('et) 

moderately compacted, strong reaction with HCI; satumtcd; abrupt basal contact ---------------------- 522.1-523.4 

Silly sand; sand-overy fine to medium grained with 0-20% coarse to very coarse greins, pebbles < 2% And 

< 6 nun, (lngular to sllbnngulC1r; sand--nrkosic with Abundant <lt1C1rtz, pebbles--limestone, quartzite; light 

brown (5YR5/6); moderately compacted, strong reaction with HCI;saturated ---------------- 523.4-523.8 

No recovery -------------------------------------------------------------------- 523.8-523 
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SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE ENVIRONMENTAL RESTORATION PROGRAM 

LITHOLOGIC LOG 

Area 5, Liquid Waste Disposal System - (LWDS-MW2) 

Note: On 12-13AUG92 core was collected from 0' to 86' in a hole called LWDS-3. A new hole 
was started approximately T west of LWDS-3. The new hole was reamed to 89.6' where coring 
resumed on 06S EP92. The well location name was renamed L WDS-MW2. A third hole was started 
approximately 10' east of the original hole. The new hole was reamed to 116' where coring 
resumed on 17SEP92. Core was collected from 116' t05OO'. Cuttings were collected by air-rotary 
drilling from 500' to 530'. Core was collected from 530' to 531' total depth. 

Lithologies logged by U.S. Geological Swvey geologists Cynthia Abeyta and Joe Szalona as 
follows: 

orus. Geolo~ist 

0' to 86' 12AUG92 to 13AUG92 C. Abeyta 

86' to 531' 06SEP92 to 21 0Cf92 J. Szalona 

Percentage of hole logged by each geologist: 

C. Abeyta 16% 

J. Szalona 84% 



Table lO.--Litholog:y penetrated by borehole LWDS-MW2 

[Color designation from Rock-Color Chart (Nationill Research Council, 1948). See figure 1 for protocol used 

in naming of unconsolidated sediments. %, percent; ~ less than or equal to; 6 greater than or equal to; <, 

less than; >, greater than; ft, feet; mm, millimeters; HCI, hydrochloric acid; CaC03, calcium carbonate] 

Depth 

intervru 

"bove]and 
Lithologic description surface <feet) 

NOTE: For lithology of 0-96 ft see /itilOlogic hlg far L WDS-Rl 13 widell is located npproximntely 7 ft east of 

L WDS-MW2. i WDS-MWlwns renmed to 89.5 fI wllere coring reslImed -------------------------------- 0-96 

Silty sandi sand-very fine to medium grained, pebbles < 2% and 5. 30 mm, pebbles--angular to suban

gulnr; pebbles--lim~ .• tone, quartzite, minor decomposed granite; !ightbrown (5YR5/6); moderately 

compacted/cemented with CaC~ caliche occurs as blebs and as matrix in upper section, strong reac

tion with HCl; slightly to moderately moist; abrupt basal contact ------------------------

Pebbly sandy silt; sand-very fine to fine grained, mostly cOArse grained where sandy, pebbles 25% and 

5. 63 mm, sand, pebbles-angular to subrounded; sand-arkosic with abundant quartz, pebbles-ql1artz

ite; very-pale-orange (lOYR8/2) where silty; becomes more sandy and less gravely towards bottom; 

loose to weakly cemented, strong reaction with HCl; slightly moist ---------------------

Sandy sill with pebbles; sand--very fine to fine grained with silty sand lenses ~25 mm thick of mostly 

medium sand, pebbles < 8% and 5. 25 mm, cobbles <5% from approximately 94-95.5 ft, section contains 

zones of silty sand with pebbles, pebbles and cobbles--angular to subrounded; pebbles-limestone, cob

bles-quartzite; light brown (SYR6/4), light brown (SYR5/6) where sandy; loose to moderately 

cemented where sandy, CaCOs cement, strong reaction with HCl; slightly moist -----_--_____ _ 

Cobbly pebbly sandy silt; sand--very fine to fine grained, pebbles 25% and..,; 40 mm, cobble--120 mm, 

pebbles and cobble-subangular; pebbles and cobble--Iimestone; slightly moist; abrupt basal contact ----

Silty sand; sand--very fine to mostly medium grained, pebbles <5% and..,; 30 mm from 98.3-102.5 ft, 1% 

and 5.8 mm from 102.5-107 ft, pebbles-angular to subrounded, pebbly at upper contact, pebbles 5.30 

mm also occur in a 50 to 100 mm thick zone from approximately 106-107 ft, otherwise pebbles scattered; 

pebble5-limestone, quartzite, greenstone, minor sandstone; light brown (5YRS/6); very poorly lami

nated, caliche increases as matrix and minor stringers in lower section; moderately compacted/ 

cemented, CaC03 cement, caliche occurs as matrix and few stringers from 102.5-107 ft, strong reaction 

with HCl; 98.3-102.5 ft-slightly moist, 102.5-107 ft-moderately moist -------------------:--------

Pebbles in clayey, sandy silt matrix; sand-very fine to medium grained, coarse to very coarse gmined 

where pebbly, pebbles 50% and..,; 63 mm, predominately 16 to 32 mm, p~bbles--stlbangular to 

sl1brotlnded and clast supported; pebbles-limestone, quartzite; light brown (5YR5 /6); moderately to 

stronglycompacted/cementl'd, CaC03 cement; moist; abrupt basal contact due to cementation ---------

Pebbles and cobbles in sandy silty matrix; sand--very fine ttl fine gmined with minor medium to very 

coarse grains, pebbles 35% and 16 to 63 mm, cobbles 2[)% and < J 00 mill, angular to mostly subangular; 

pebbles and cobbles--<]untt7.ite; pale-yelhlwish-brown (lOYR/\/2); loose, strong rmction with Hel; 

89.5-92.S 

92.5-94 

94-97.6 

97.6-98.3 

98.3-107 

107-108.5 

slightly moist; abrupt basal mntact --------------------------------------------------------------- 108.5-J 11.5 
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Table la.-Lithology penetrated by borehole LWDS-MW2--Continued 

Lithologic description 

Silty sand; sand--vcry fine to medium grained, well sorted; 111.5-113 ft--Iight brown (5YR5/6), 113-116 

ft-light brown (5YR6/4); poorly Imninnted; moderately compacted/cemented, CnC03 cement, caliche as 

matrix and minor blebs from a·pproximately 114-116 ft, strong reaction with HCI; 111.5-113 ft-slightly 

moist, 113-116 ft--moderately moist -------------------------------------------------

NOTE: A new hole was .tarted approximately 10 ft ",stof tlleorigil1allwle (L WDS-3). The IICW hole wa. 

reanted to 116 ft wlJere corillg Tl!sumed 

Silty sand with pebbles; sand--medium to very coaroe gmined with minor very fine to fine gmins, 

pebbles < 5% and < 8 mm where sandy, pebbly zones 20 to 40% and 16 to 63mm, cobbles < 0.5% and 70 

to 120 mm, sand--subangular to sllbrounded, pebbles and cQbbles--subrounded to mostly subanglllar 

with fragment breaks (due to drilling); sand-arkosic, pebbles and oobbles-limestone, quartzite, minor 

greenstone; matrix-moderate-yellowish-brown (lOYR5/4); zones of interbedded pebbles and cobbles in 

a silty sand matrix, cobbles occur in mid-lower pebbly zone, poorly laminated where sandy, powdery 

cnliche is found as coating aroond limestone cobbles and pebbles; moderately compacted, sand-weakly 

cemented withCaC03< moderate to strong reaction with HC1; slightly moist ----------------

No recovery ---------------------------------------------------------------

Silly sand; sand--127-129.6 ft is very fine to medium grained, 129.6-131.9 ft is very fine to fine grained, 

well sorted; 127-129.6 ft-moderate-yellowish-brown (10YRS/4), 129.6-131.9 ft-light brown (SYR6/4); 

poorly laminRted, 20 mm lens of well cemented very fine to very coarse grained sand at 129.6 ft; loose to 

moderately compacted, weakly /moclerately cemented with CaCOJo caliche occurs as matrix, strong 

reaction with HCI; slightly moist ----------------------------------------

No recovery -----------------------------------------------------

Silty sand with caliche; sand-very fine to medium grained, well sorted; light brown (5YR5/6); poorly 

laminated; moderately compacted, weakly to strongly cemented with CaCO:y CAliche as scattered 

stringers and as matrix increaSing towards bottom, strong reaction with HCI; slightly moist; gradational 

basal contact -------------------------------------------------------------

Pebbly silty sand; sand-very fine to very coarse grained, pebbles 35% and ~ 60 mm, very poorly sorted; 

pebbles--Iimestone, quartzite, minor weAthered porphyry; gmyish-orange-pink (5YR7/2); moderately 

compacted, loose to powdery where caliche coats limestones, strong reaction with HC1; slightly moi5t---

Silty sand; sand-very fine to mostly medium grained, pebbles in 1.3 ft zone near 143 ft are 25% and < .. 0 

mm, subangubr with minor subrounded, m~trix is well sorted, pebbles are poorly sorted, minor clay; 

pebbles-quartzite, granite, minor limestone; light bwwn (2iYRS/6); poorly laminated; moderately to 

firmly compacted, weakly toctrnnp;ly cemented with CaCO:y c;lliche as scattered stringers and as matrix, 

Depth 
interv<ll 

abov~ land 

surface (feet) 

111.5-116 

116-124.5 

124.5-127 

127-131.9 

131.9-136 

136-142 

142-143 

strong reacti"n with HCl; slightly moist --------------------------------------------------------- 143-131.~ 

No reco very --------------------------------.-----.-------------------------------------------------- 151 .9-134.:; 
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Table 10.-Lithol0!D' penetrated by borehole LWDS-MW2--Continued 

Lithologic description 

Silty sand; sand-very fine to fine gmincd in the upper and lower sections and grades to mostly medium 

in the centr,,1 section, well sorted, minor clay; modernte brown (5YR4/4) where conrser, to light brown 

(5YR6/4); poorly laminated; l<x1Se to wenklyccmented orstconglycompncted and moderately tostrongly 

cemented in coarser central section, caliche OCCllrs as scattered stringers and as matrix mostly in the upper 

and lower sections, strong reaction with HCI; very moist in central section, otherwise sliglltly moist ---

Clayey silt with sand; sand-overy fine to fine grained, well sorlt'd; moderate brown (5YR4/4); contains 

zones of siltysilnd with clay; mod~'nltelyto firmlycompncted, minor caliche in the upper section as blebs 

or nodules < 25 mm, grades downward from strong reaction with HCI to no reaction; grades downward 

from moist/very moist to saturated; abrupt basal contact due to moisture content and absenceof cHliche--

Silty sand with caliche; sand-very fino to fine grained, minor clay, well sorted; moderate-orange-pink 

(5YRIl/4); moderately compacted, I''')$e and weakly cemented, weakly to moderately cemented in central 

zone, caliche abundant except in 1.3 ft central zone where it is absent, strong reaction with HO; slightly 

moist, very moist where caliche is absent ------------------------------------------

No recovery --------------------------------------------------------------------

Silty sand with caliche;sand-very fine to fine grained, minor clay, 181.1-181.4 ft has pebbles 1 % grading 

downward to 10% and.:s: 12 mm, 75 mm cobble at 181.1 ft, pebbles-subangular, few subrounded, well 

sorted; sand-arkosic, pebbles--mafics, cobble--limestone; moderate brown (5YR4/4), 181.1-181.4ft-

grayish orange (10YR7/4); poorly laminat .. 'Cl; moderately to strongly compacted and moderately 

cemented with CaCOJo caliche as matrix, 181.1-181.4 ft--caliche also as nodules.:s: 6 mm, blebs and 

stringers, strong reaction with HO; very moist; abrupt basal contact -------------------------

No recovery -----------------------------------------------------------------

Silty sand with clay; sand-very fine to fine grained, well sorted;moderato brown (5YR4/4), light brown 

(SYR6/4) in central $celion; poorly laminated; moderately compacted/cemented with CaC03, caliche 

occurs as matrix with greatest content in centrnl section, strong reaction with HO;very moist; gradational 

basal contact ----------------------------------------------------------

Sandy silty day; sando-very fine to fine grained, very well sorted; moderate bro,m (5YR4/4); moderately 

Depth 

internl 

I'Ibo""(' land 

surface (feet) 

154.5-162 

162-166.9 

166.9-174 

174-177 

177-1828 

182.8-187 

187-193.6 

to strongly compacted, no reaction with HCI; very moist to satmatcd ------------------------ 193.6-194.5 

Silty sand with day and caliche;sand-vcry fine to fine grained, pcbbles5% n""rbasal contact, otherwise 

scattered, < 1 % and.:s: 25 mm, subangular, few subrollnded; pebbles-granite, feldspnr qUilrtz, limestone, 

sandstone; light bmwn (SYR6/4); poorly laminated; moderately cmnpacted / cemented with CaC03 
cement, ctlIiche occurs as matrix~ blebs and noduk'~!S 8rnm nCflr bflsc of intervnl, strong reflction with 

Hel; very m"lst ------------------------------------------------------------------------------------ 194.3-200.5 

No recovery ---------------------------------------------------------------------------------------- 200.5-204 

Clayey silty sand; sand-overy fine to medium grained, well sorted; dilrk-yeliowish-browil (lOYR4/2); 

poorly Inminatc'd; moderntdy compactc'Cl, slit\htly tu Illolkrately ceml'ntc'l.i with CaCOJ, strong r('nction 

with HCI; moderatdy moist (upper 1.0 ft wet, probilblydue to seeping water) ----------------------
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Table 10.--LitholoJ;::Y penetrated by borehole LWDS-MW2-Continued 

Depth 

interv.,t 

abovelnnd 
Lithol<l!\ic description surface (f""t) 

No recovel)' ------------------------------••• - •• -•• -.--••• -.--------.------------.-•••• --- 20/i-2()7 

Pebbly silty sand with caliche; sand·-wry finc to fine gmincd, pebbles 15-20% and ~50 mm, 

predominately ~ 15 mm, l10 mm cobble at approximately 216.2 ft, small pebbles-angular, larger pebbles· 

.subAnglllar, few subrounded, poorly sorted; pebbles-limestone, granite, quartz, mAfics, sandstone, 

cobble·-quartzite; light brown (5YR6/4); 212-216.4 ft is poorlylmninated and central portion contains 

silty sand with minor caliche; 207-212 ft-powdery, 212-216.4 ft-moderately compacted and moderately 

cemented with CaC03 to loose near base with caliche zones strongly cemented, caliche as matrix and as 

a 70 mm thick sandy zone with blebs above 21('.4 ft, strong react~on with HCI; 207-212 ft-moderately 

moist, 212-216.4 ft-slightly to moderately moist; abrupt basal contact -----•. --.. ---.--•• --•. --•• 

Silty sand with minor caliche; sand-very fine to medium grained, well sorted; light brown (5YR6/4); 

poorly laminated; moderately compacted, slightlycernented, caliche as mAtrix, strong reaction with HCl; 

207-216.4 

moderately moist - •• -------.. --------------•••• --•• - •• ---•• --------•. --.--.--. 216.4-218.3 

No recovery ----.--------•• ----.--------.••. ----------------.--.--. 218.3-220 

Silty sand with caliche; sand-220-223.3 ft is very fine to fine grained, 223.3-235.5 ft is very fine to 

medium grained to very fine to fine grained in lower central section, well sorted; light brown (5YR6/4) 

to moderate brown (5YR4/4); 223.3-235.5 ft-poorly Imninnted to laminated in lower section; finer 

grained sand zones are powdery with abundant caliche, some weakly to moderately cemented with 

CaCO" moderately to strongly compacted/cemented towards bottom, caliche as matrix and as 5-40 mm 

lwdulcs And few scattered blebs towards bottom of section, strong reaction with Hel; moderately moist-

Sand with silt and caliche; sand-very fine to medium grained with some coarse to very coarse grains, 

pebbles < 2% and < 4 mm mostly in scattered zones; pebbles··limestone, quartz, shale; light brown 

(5YR6/ 4); some core fragments are well laminated; moderately cemented with CaCO:y caliche as matrix, 

strong reaction with HCI; moderately to very moist; abrupt basal contAct due to cementation .. -----. 

Silty sand with caliche; sand-very fine to fine grained with minor coarse to very coarse grains, pebbles 

< 1 % and < 4 mm, basal 0.2 ft-pebbles 30% and < 40 mm, subangular to subround~'Cl; pebbles·-limestone, 

quartzite; light brown (5YR6/4); loose, c~liche as matrix, strong reaction with HCI; slightly moist; abrupt 

b~sal contact --------.. ----.• ---.. -.----.••• -.-.--.--•• ----.---.• ----.• -------. 

Silty sand with pebbles; sand·-very fine to medium grained, coarser to very coarse sand grains where 

pebbly, pebbles < 7% ~nd < 4 mm in central and lower central sections, pebbles 30 to 60 mm neM central 

sectinn, subangular; pebbles-quartzite, limestone; light brown (5YR 6/4); poorly to well laminated; 

modemtely compacted, wmkly to llloderntely cemented with CaCOJ, caliche minor and occurs as matrix 

nnd CiS blebs in centrt11 and lo\ycrccntrnl section, strong reaction with He]; moderntely moj$t--~~-·~P----

4 of 10 

220-235.5 

235.5-240 

240-243.9 
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Table 10.-Litholo~y penetrated by borehole LWDS-MW2--Continued 

Lithologic de5C1iptklll 

Sand wilh silt and caliche; s~nd--247-249.9 ft-very fille to fine grained, 249.9-2S5.7 ft--very fine to 

medium grained, pebbles minor and occur~' scottered clasts < 6 mm, one 25 mm clast in lower section, 

Angular to subanguJAr, matrix--well sorted; smaller pebbles-limestone, large pebble--quartzite; light 

brown (5YR6/4); SAndier sections welllAlllinntcd; ",)wdery with nodules of sand in upper section, 

modemtely to strongly cemented with CACOJ in lower section, caliche occurs as matrix and as few blebs 

in lower section, strong reaction with Hel; moderately moist ------------------------------------------

No recovery ----------------------------------------------------------------------

Silty sand with caliche and clay; sand-very fine to fine grained or very fine to medium grained, few 

pebbles scattered and < 30 mm, 25 mm lens nene 275 n contains conrse to very coarse sand grains, sand 

and pebbles-subangular to subrounded, some angular SAnd grains, very well sorted from 259-261.5 ft; 

coarser sands--arkosic with mica, finer pebbles-limestone, coarser pebbles-qUArtzite; 259-261.5 ft-light 

brown (SYR6/4), 261.5-278.9 ft-light brown (5YRS/6), modernte brown (SYR4/4) where clayey; clayey 

areas well laminated, horizontal bedding (probably disturbed by drilling), clAY and silt content increase 

towards bottom, 27S-278.9 ft has poorly to well defined bedding in coarser sands; upper and central 

sectiOIlS powdery 11005e, otherwise moderately to strongly compacted and moderntely cemented with 

CaCO), caliche occurs as matrix and as minor nodules < 8 mm in central and lower sections or minor 

stringers and blebs in lower section, strong reaction with Hc\; 259-261.S ft-5lightly 1110ist, 261.5-278.9 ft-

-moderAtely to very moist -----------------------------------------------------

No recovery ----.:.-----------------------------------------------------------

Silty sand with caliche;sand--very fine to medium grained witl! 5% coarse to very coarse grains, pebbles 

occur as few scattered clAsts < 50 mm, 285.9-286.3 ft--pebble And cobble zone with pebbles and cobbles 

30-100 mm, sand-angular to subangular, some subrounded, poorly sorted to well sorted towards 

bottom; sand-arkosic, pebbles--quartzite, limestone, wcather~'<I gneiss, cobbles-limestone; 281-2859 ft-

-light brown (SYR5/6), 286.3-293.2 ft-grnyish orange (10YR7/ 4); 281-285.9 ft--loose to powdery with 

many nodules of matrix strongly cemented with CaCO:y 286.3-293.2 ft-moderntely compacted and 

poorly to moderately cemented with CaCO:l. caliche AS mAtrix and blebs, strong reaction with HCI; 281-

285.9 ft--slightly to moderately moist, 285.9-293.2 it-moderately to very moist; abrupt bas~1 contact ---

Pebbly silly sand; sand-very fine to fine grained with 15% medium to very coarse grains, pebbles 15% 

and 20 to 60 mm recovered in the lower section, pebbles and coarser sand-angular, few subrounded, 

poorly sorted; sand-arkosic, pebbles-limestone, quartzite; grayish-<lrange-pillk (5YR7/2); powdery, 

[\.'pth 

illtervnl 

ab(1\"e Il1n<.'l 

surf",. (feet) 

247-255.7 

255.7-259 

259-278.9 

278.9-281 

281-293.2 

strong reaction with HC1; moderately moist; abrupt basal contact ------------------------------------ 293.2-294.6 

Silty sand with clay and caliche; sand-very fine to medium grained or very fine to fine grnined where 

clayey, well sorted, clay content increases and sand clJntcnt decrenses townrds bottom; light brown 

(5YR6/4), light bmwn (5YR5/1i) where clayey; moderatl'ly laminated from 294.6-296 ft; moderately 

compacted, weakly to strongly cemented with CaCo." caliche occurs as distorted bands of indurated 

sand from approximntely 294.1i-2\l5 ft, and as matrix, blebs, and minor Ilodules < R mm in rest of section, 

strong rmetit'n with HCl, mnderate reactiull where clayey; ml'deratply to very moist ------.------------- 2~4.6-3()3.R 
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Table lO.-Lithology penetrated by borehole LWDS-MW2--Continued 

Depth 

interval 

above land 

Lithologic description surface (feet) 

No reeD very ---------------------.------------------------------------------------------- 303.8-307 

Sand with clay and pebbles; sand-overy fine to mostly medium grained with 20% coarse to very coarse 

grains, pebbles 5% and < 30 nlln, prrdol11inatcly < 15 mill, sand--subangttlar, pcbbles--subangular to 

subrounded, poorly sorted; sando-arkosic, pcbbh.',--lilllestone, quartzite, granite, tuff; moderate

yellowish-brown (10YR5/4); moderntely compacted, moderate to strong reaction with HCI; moderately 

moist --------------------------------------------------------------------------------------

Clayey sand with pebbles; sand-overy fine to mostly m~uium graincd with 20% comse to very coarse 

grains, pebbles 12% and < 30 mm, predominately < 15 111111, 2 pebbles < 50 mm in center of section, 

subangular to subrounded; sand-arkosic, pebbles-limestone, quartzite; section contains zones of sandy 

clay with pebbles; moderately compacted, moderate renction with HCI; very moist; abrupt bnsal contnct-

Pebbly sand with sill; sand-very fine to very coarse grained in upper section and very fine to mostly 

medium grained in lower section, pebbles 25% in upper section and.$ 810m, subangular, few 

subrounded, pebbles decrease and silt increases towards bottom; sando-arkosic, pebbles--Iimestone, 

feldspar, quartzite; moderate-yellowish-brown (10YR5/4); moderately compacted to powdery ill central 

section, weakly to moderately cemented with Caco3, strong reaction with HCI; moderately to very moist 

Pebbly silty sand; sand-very fine to very coarse grained, pebbles 20% and < 40 mm, predominately < 10 

mm, subangular to subrounded; sando-arkosic, pebbles-limestone, quartzite; light browlI (5YR6/4); 

loose to moderately cemented with CaCO,y strong reaction with Het; moderately moist to very moist 

where sandy ------------------------------------------------------------------

Silty sand; sand-very fille to mostly medium grained with 5% coarse to very coarse grains, subangular 

to subrounded, well sorted; sand-arkoSiC; moderatC'-yellowish-brown (10YR5/4); moderate·ly 

compacted, weilkly cemented with CaC0J- strong reaction with HCI; very moist ------------------

Pebbly sa lid with clay and cobbles; sand-overy fine tll mostly medil1m grained, pebbles 10% < 6 mm and 

10% 6 to 60 mm, cobbles < 100 mm (broken by drilling), sand-angular, few subangular, pebbles and . 

cobbles--angular to .ubangular, few subrounded, very poorly sorted; sand-arkosic, pebbles and cobbles

-quartzite, limestone, minor greenstone and schist; dark-yellowish-brown (10YR4/2); weakly to 

mudemtely cemented with CaCO,y modemte reaction with HC!; very moist; fairly abrupt basal contact--

Pebbly silty sand with caliche; sand-overy fine to fine grained, pebbles 15% and < 40 mm, predominately 

< 15 10m, angulnr, few sl1broundcd, pebbles concentrated in the lower section (probablydl1e to drilling); 

pebbles-ql1ortzite, limestone, greenstone; palc-yellC1wish-brown (10YR6/Zl; powdery, with frequent 

nodule;; moderately cemented with CaCO]. caliche as matrix, strong reaction with HCI; moderately 

moist; n btu pt ba sa 1 con tnct ----------------------------.---------------------------:---------------------

Ii llf III 

307-308 

3IJS-311 

311-31S 

318-321.6 

321.6-323 

323-325 

325-328.7 



Table 10.--Lithology penetnlted by borehole LWDS-MW2--Continued 

Lithologic description 

Silty ."nd with clay; sand-very fine to medium grail1t'Ci, sC<lttered z,lIles of clayey silty sand--sand is 

very fine to fine grained, caliche abundant as matrix from 3401-346 ft; 327.7-344 ft--light brown (5YR6/4), 

344-346 ft-moderate-orange-pink (5YRR/4); 327.7-344 ft--poorly laminated, gradational upper central 

and lower central zones of clayey silty sand; mndemtclycompactc'<i, sandy s<?Ctions are weakly cemented 

with CIICO" caliche occurs <IS minor matrix and tilin stringers in central and upper lower section and as 

a 50 mm zone about 3 ft from top of section, slightly to strongly cemented from 344-346 ft, caliche 

abundant as matrix from 344·346 ft, moderate to strong reaction with HCI, weak reaction where clayey; 

327.7-344 ft--very moist, moderately to very moist ----.--------.---------------------------

No reeove!), -------------------------------------------------------------------

Silty sand with caliche;sand-very fine to fine grained wHh central and lower zones containing very fine 

to medium grains, pebbles < 1 % and < 10 mm, one 40 nun clast, pebbles occur in three 10 mm lenses in 

center section, pebbles--angular to subangular, 40 mill pebble--subangular; sand-arkosic, pebbles

limestone, quartz, feldspar, granite, greenstone, 40 mm pebble-limestone; grayish orange (5YR7/2); 

moderately compacted and weakly cemented with CaCO;y cnliche as matrix, strong reaction with HO, 

lenses within 50 to 70 mill zones of sand strongly cemented with CaC03; moderately moist; gradational 

basal contact ---------------------------------.----------------------------

CJ~yey silty sand; sand-very fine to mostly mediulll grAined, well sorted, section contains zones of 

sandy silty clay; moderate-yellowish-brown (lOYR51 4); moderately compacted, slightly cemented with 

CaCOJ, moderate reactiolt with Hel in upper section, weak to moderate reaction in lower section; very 

moist -----------------------------------------------------------~-----

Clayey sill with sand and caliche; sand-very fine to fine grained in mAtrix, coarser grained when \\;th 

pebbles in lenses and zones, pebbles < 2% nnd < 8 mm, pebbles--angular, few subrounded; pebbles

limestone, feldspar; modernte brown (SYR4/4); poorly to moderately laminated where pebbly; 

mOderately compacted, weakly to moderately cemented with CaC03, caliche as matrix, strong reaction 

with Hel; moderately moist; abntpt basal contact ------------------------------------

Clayey silty Band; sand-very fine to fine grained; moderate brown (SYR4/4); moderately compacted, 

weakly cemented with CaCOy moderate to strong reaction with HCI; very moist-----------------------

No re<overy ----------------------------------------------------------------------------

Silty sand; sand-very fine to medium grnined; sand-arkosic; moderate-yellowish-brown (lOYR5/4); 

moderately compacted, moderately cemented with CaC03, moderate reaction with HCI; very moist; 

abrupt basal contact -------------------------------------------------------------------------------

S~ndy silt with caliche; sand--vcry fine to fine grained, n5 mm cobble, sl1bangtllar; sand-arkosic, cobble

-limestone; llloderate-orange-pink (5Yf{H/4); sand in lllwer section is laminated; loose. very weakly 

celllented in lower section, sandy nodules 20'7-' and < 30 mm arc stmngly cemented with CaCO), caliclte 

{'"pth 

interval 

nho"cland 

surfilCe (feet) 

328.7-346 

346-348 

348-353.0 

353.5-358 

358-360 

360-362 

362-365 

3f>5-367.2 

(lS mrttrix,.. strong reactinn with He}; nwcit!riltcly moist --------------------------------------------------- 367.2-3f1R.4 
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Table 1O.-Lithology penetrated by borehole LWDS-MW2--Continued 

Lithologic description 

Clayey silty sand; sAnd-very fine to fine grained; sand-arkosic; moderate-yellowish-brown (10YR5/4); 

moderately compacted, moderately c(mlentcd with CaCO:y modemte reaction with HCI; very moist; 

D~pth 

intC'rval 

nbov(' land 

surf'lcc (feet) 

a bru pt basa 1 contact ----------------------------------------------------------------------------- 368.4-369.3 

Silty sand with caliche; sand-very fine to medium grained; sando-arkosic; moderate-orange-pink 

(5YR8/4); moderately compactc'Ci, moderately cemented with CaCO:y caliche occurs as matrix, poorly 

defined blebs, and stringers, moderate reaction withHCl;very moist ----------------------------- 369.5-370.6 

No recovery ------------------------------------------------------------------------------- 370.6-374 

S illy san d w j th ca liclte; Sa nd --very fine to mostly med iu m gra i ned wi til 5% coarse to very coa rse gra ins, 

pebbles 2% and < 10 mm, subangular; sando-arkosic, pcbblcs--quartzite; light brown (SYRh(4); 

moderately compacted, weakly to 1110deratelycemented with CaCO:y caliche minor and occurs as 

stringers, strong reaction with HCl; very moist --------------------------------------------

Silty clayey sand; sand-overy fine to medium grained; sand-arkosic; light brown (5YR5(6); moderately 

compacted, weakly to moderately cemented with CaC0:J, strong reaction with HCl; very moist; 

gradational basal contact -------------------------------------------------------

Silty sand with caliche, pebbles and cobbles; sand-overy fine to fine grained or very fine to medium 

grained in centml section, pebbles < 40 mm, cobbles < 100 mm, pebbles and cobbles-subangular with 

many fresh breaks (due to drilling), clasts are in zones of finer sand sizes and with higher caliche contC'nt; 

sand-arkosic, pebbles and cobbles--quartzite, limestone, metagranite; matrix-dark-yellowish-orange 

(lOYR6/6); sandy sections are poorly laminated; modemtely compacted, weakly to strongly cemented 

with Caco3 (for one 30 mm lens), caliche as matrix, strong reaction with HCI; moderately moist to very 

374-376 

376-378.1 

moist where sandy; abrupt basal contact -------------------------------------------- 378.1-385.4 

Clayey silty sand; sand-very fine to mostly medium grained; sand-arkosic; modernte-yellowish-brown 

(10YR5(4); poorly laminated; moderately compacted, moderately cemented with CaCOJ , moderate 

reaction with HCI; very moist ---------------------------------------------------- 385.4-390.7 

No recovery ----------------------------------------------------------------------- 390.7-394.5 

Clayey sand; sand--vt'ry fine to mediulll grained, nodules < 2% al1d 10 to 40 mm or itS a disturbed 50 lllm 

lens, nodules are very fine to mostly medium grained sand with some coarse to very coarse grains; sand

-arkosic, nodules--sandstone; moder"te brown (5YR3/4); gradational sandy clay in the upper section; 

moderately compacted, moderately cemented with CilCOy moderate to strong reaction with HCl, 

nodules are very hmd, strong re~ction with HCI; very moist; fairly gmd~tional basal contact -----------

Pebbly silty sand with caliche; sand-overy fine to medium gmined with some coarse to very warst! 

grains, pebble," R% < 8 mm and 7% 20 to 40 mm, subanflular with fresh brenk.- (dwo to drilling); pebbles

-quart7itc, limestone; grayish oren!,,, (HlYR7/4); 1 Illl11lmninations where sandy; loose to moderately 

cl'mented with CaCO:<, caliche occurs as Illatrix and is abundant in lower central section, strong reaction 

with He1; varic'~ dtnvnward from very moist tu 1ll1xieratcly fl1t)ist; ~rr1di1tionrll bnsnl contnct --.---------

R of 10 
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Table lO.--Lithology penetrated by borehole LWDS-MW2-Continued 

Lithologic description 

Clayey silly sand with caliche; snnd--very fine to medium gmine<t well sorted; s<tnd--nrkosic; moderate 

brown (5YR4/4); poorly Inminnted; modemtely co"'pneted, moderately cemented with CaC03, mllche 

liS matrix, moderale to strongr€nction with HCI; very moist ----------------------------------------

Silly sand wilh day and caliche; s<tnd-very fine In medium grained, well sorted; sando-arkosic; 

modernte-yellowish-brown (JOYR5/4); 1 mm laminations; moderately compacted, weakly to moderntely 

cemented with CnC0J- cnliche occurs as nmtrix and is nbundant in central and lower section, also OCCllTS 

as minor nodules < 8 mnl, strong renetion with HCl; moderately to very moist ----------------------

Clayey silty' sand with caliche; snnd--very fine to medium grained, pebbles < 2% and 10 to 25 mm and 

scattered in upper interval. subangulnr, matrix is well sorted; snnd--arkosic, pebbleS-limestone, minor 

qtmrtzite; moderate-yellowish-brown (10YRS/4); moderately compacted, wrnkly to moderately 

cemented with CaCO;y minor calichens matrix, moderate reaction with HCI; very moist --------------

No recovery ---------------------------------------------------------------------

Clayey silty sand; sand-very fine to fine grained, cobble 100 mm, cobble-angular to subangular 

(prob<tbly due to drilling); sand-arkosic, cobble-sandstone simil<tr to Jcnses found previously; 

moderate-yellowish-brown (lOYRS/4); moderately compacted, moderately cemented with CaC0J.

strong reaction with HO; very moist; gradational basal contact ----------------------------

Sandy silt with caliche; sand-overy fine to fine grained; moderate-orange-pink (5YR8/4); powdery, 

caliche as matrix, strong reaction with HO; moderately moist; abrupt basal contact ---------------

Clayey silty sand; sand-\'cry fine to fine grained, pebbles < 2% and 5. 12 mm, 80 mm cobble occurs at 

bottom of section (smfnceworn by drilling), subangular; sando-arkosic, pebbles-limestone, metagranite; 

cobble is partial 60 mm lens of sandstone; 428.6-430 ft--moderate-yellowish-brown (10YR5/4), 430-435.2 

ft-light brown (5YR5/6); moderately compacted, 428.6-430 ft--moderately cemented with CacoJ, 428.6-

430 ft--strong rrnction with HCl, 430-435.2 ft--moderate to strong reaction with HC1; very moist to 

Dopth 

interval 

~bovel<lnd 

surfnee (feet) 

403-411 

411-419 

419-421.6 

421.6-425 

425-427 

427-428.6 

saturated at bottom --------------------------------------------------------------------- 428.6-435.2 

Sandy clayey silt with caliche; sand-overy fine to finc grained, pebbles < 3% Rnd 5. 40 mm, subnngular, 

few subroullded; pebbles--quartzite, limestone, minor granite and gneiss; light brown (SYR5/6); upper 

section--loose, otherwise moderately to strongly compacted, caliche as matrix, strong reaction with HCl; 

very moist, saturated where sal1dy----------------------------------------------------------- 435.2-444.1 

Silty sand with day; snnd--very fine to medium grained, pebbles < 1 % nnd < 10 mm, subangl.llar; sand

-arkosic, pebblcs--ql1artzite, limestone; light brown (5YRS/6); thinly laminated < 1 mm; moderately 

compacted, modernte to strong reaction with HCl; very moist, close to snturntilll1------------------------- 444.1--147.1 

Norem very -------------------------------------------------------------------------------------------- 447.1--150 

Clayey silty sand; sand-very fine to medium gr"ined, pebbles < 1'1.· nnd < 10 mm, sl1hnngular; snnd

nrkosic, pcbbks-ql1nrtzite, limestone; light bWlVn (5YR5/6); thinly Inl11inated < 1 nun; muderntely 

compClcted, lower 1 ft--strongly cumpnctl'd, moderate to strong rerlction with Hel; very Inllist, dOtie to 

SfI turf) ti()l1 ----------------------------------------------------------------------------

9 of 10 
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Table 10.--Lithology penetrated by borehole LWDS-MW2--Conc1uded 

Lithologic description 

Sand with clay and silti sand-overy fine to fine grained, well sorted; mOderate-yellowish-brown (1 UYR5/ 

Q"pth 
intE'rnll 

above lnnd 

,"rfoee (feet) 

4); moderately compacted, moderate reaction with HCI; saturated; fairly abrupt basal contact ----.--- 460.C;-1fi3.7 

Clayey silty sandi sand-overy fine to fine grnined, well sorted; light brown (SYR5/6); moderately to 

strongly compacted, moderate to strong reaction with HCl; saturn ted -------.-----------.-------------- 463.7-473.3 

Clayey sand with silti sand-overy fine to fine grained, well sorted; moderate-yellowish-brown (lOYR5/ 

4); moderately compacted, moderate reaction with HC1; saturated --------------------------------------

Sand with clay and silti sand-very fine to fine grained, wcen sorted; moderate·yellowish-brown (lOYR5/ 

4); strongly compacted, moderate reaction with HCI; saturAted -------------------------.-------

Clayey silty sandi sand-very fine to fine grained, well sorted; moderate-yellowish-brown (10YR5/4); 

475.3-477 

477-484.7 

strongly compacted, moderate reaction with HCl; saturated --------------------------------- 484.7-187.2 

Silty sand with day; sand-very fine to fine grained, pebbles 3% <10 mm and 2% 10 to <50 mm,angular, 

few subrounded, becomes less silty towards bottom; pebbles--quartzite, limestone, sandstone; moderate 

brown (5YR4/4); moderately to strongly compacted, moderate to strong reaction with HCI;saturated .-- 487.2-489.8 

Pebbly sandy silt with cobbles and caliche; sand-very fin~ to fine grained, pebbles and cobbles 20% and 

~ 80 mm, angular to subangular (many clasts probably fractured by drilling); pebbles and cobbles-

limestone, quartzite; varies downward from light brown (5YR6/4) to very-pale-orange (lOYR8/2); 

moderately compacted to powdery in lower section, caliche as matrix, strong to very strong reaction with 

HCI;saturated(?) to verymoist(?) where powdery; abrupt basal contact ------------------------- 489.8-492.4 

Clayey sand with silt; sand-overy fine to fine grained, well sorted, sill and clay decrease towards boltom 

grading to sand with clay; moderate-yellowish-brown (lOYR5/4); strongly compacted, moderate 

reaction with HCI; saturated ----------------------,----------------------

No recovery (recovered as rock-bit cuttings; driller reported sample was not reliable, therefore reporting 

as no recovery) -----------------------------------------------------------------

Pebbles in silty sandy dayey matrix (recovered as rock-bit cuttings)i sand-very fine to fine grained, 

pebbles ~ 40 mm recovered as freshly broken clasts. with few intact, pebbles--subangular, few 

subrounded; pebbles--quartzite, limestone; matrix--moderate-yellowish-browIl (lOYR5/4); SCAttered 

globs of extremely soft silty clay (saturated), dried matrix has moderate to strong reaction with HCl; 

recovered as slurry (water producing zone) ---------------------------------------------

Clayey silty sand;sand--very fine to fine grained, few scattered pebbles < 12 nun, subangular to 

snbroUlldt>d; pcbbles--limestolle; moderate-yellowish-brown (1OYR5/4); moderately to firmly 

cnnlpncted, moderate to stTL)ng rCfictiOll with HO; satuT(lted ---~---------------------------------------

]() or ]() 

492.4-497 

497-507 

507-330 

5311-531 
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date: 

to, 

from: 

subject: 

10/15/98 

John Gould, MS-0184, DOE KAO 

AnhLai,MS-1147(6133) ~ 
Tim Goering, MS-1148 (6134-)~l;! 

liiil Sandia National laboratories 
Operated for the u.s. Department of Energy by 

Sandia Corporation 

Albuquerque, New Mexico 87185-1148 

Submittal of Liquid Waste Disposal System Cross Sections for the L WDS Request for 
Supplemental Information 

Attached are vertical cross-sections showing the distributions of contaminants in subsurface 
soils at the Liquid Waste Disposal System (L WDS). These figures are being submitted in 
response to General Comment No. 2 in the NMED's September 30, 1997 Request for 
Supplemental Information (RSI) regarding Sandia National Laboratories' OU 1307 RFI 
Report. 

Cross Sections A-A' and B-B' extend beneath the L WDS surface impoundments (ER Site 4) 
as shown in Figure 1. Cross Section C-C' extends beneath the LWDS holding tanks (ER Site 
52), and Cross Section D-D' extends beneath the L WDS drainfield (ER Site 5), as shown in 
Figure 2. 

Contaminants shown in the cross sections were selected based on whether or not they 
exceeded the N11ED-approved background values at ER Sites 4,5, or 52. No cross section.s 
were developed for constituents which did not exceed background values at a specific site. 

Contaminant isopleths are shown on each cross-section. The isopleths were estimated by the 
geostatistical method kriging using the contouring program SurferTM. The actual 
contaminant distributions in the subsurface may vary considerably from those predicted by 
computer. However, these figures should provide a good indication of the relative 
distribution of contaminants in the subsurface soils beneath the L WDS. 

The locations ofsoi! samples are marked oneach cross section with a "_I!, along with the 
measured contaminant concentrations in each sample. In addition, the NMED-approved 
background values for each contaminant are shown at the bottom of each figure .. 

Only one contaminant, copper, was plotted in Cross Section D-D'. No other contaminants 
were plotted for this cross section, because they had already been plotted in the "Results of 
the Liquid Waste Disposal System RCRA Facility Investigation, Sandia National 
Laboratories, Albuquerque, New Mexico" (SNL, 1995). These cross sections are presented in 
Figures 4-7 through 4-11 in the L vms RFI report. . 

Exceptional Service in the National Interest 



John Gould, DOE AL - 2-

If you have any questions, please call Tim Goering at 2&4-2563. 

Thank you. 

Attachments 

Copy to: (w/o atts) 
Mark Jackson, MS-0184, DOEIKAO 
Dave Bourne, MS-1396, DOEIAL 

;::ftrJFran Nimick, MS-1147 (6133) 
Dick Fate, MS-1I32 (6132) 
AnhLai, MS-1147 (6133) 
Environmental Restoration Records Center, MS-1147, ERlRSIICOR 
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U.S. Department of Energy 

Albuquerque Operations Office 
Kirtland Area Office 

P.O. Box 5400· 
Albuquerque, NM 87185-5400 

MAY '·52001 
CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. John Kieling, Manager 
RCRA Permits Management· Program 
Hazardous Waste Bureau 
2905 Rodeo Park Road 
Building E 
Santa Fe, NM 87505 

Dear Mr. Kieling: 

Enclosed is one of two NMED copies of the Department of Energy (DOE) and 
Sandia National Laboratories/New Mexico (SNL/NM) response to the March 14, 
2001 Request for Supplemental Information (RSI) for SWMU 52. As requested, 
the submittal includes the confirmatory soil sampling data tables in NFA format, 
the angle of inclination of each of the 5 boreholes, and a map showing the 
projected horizontal reaches of the boreholes at depth at the site. The NFA 
proposal for this site was included in the RCRA Facility Investigation report for the 
Liquid Waste Disposal System, originally submitted in September 1995. 

If you have any questions, please contact John Gould at (505) 845-6089. 

ichael J. Zamorski 
Area Manager 

Enclosure 



• J. Kieling 

cc w/enclosure: 
D. Bourne, AL, ERD 
J. Parker, NMED-OB 
R. Kennett, NMED-OB 

(2) 

W. Moats, NMED-HWB (via Certified Mail) 
D. Neleigh, EPA, Region 6 (2 copies via Certified Mail) 

cc w/o enclosure: 
B. Oms, KAO}AIP 
F. Nimick, SNL, MS 1087 
D. Stockham, SNL, MS 1087 
A. Lai, SNL, MS 1087 
J. Bearzi, NMED-HWB 
S. Dinwiddie, NMED-HWB 

MAY f 5 2001 



Response to Request for Supplemental Information Dated March 14, 2001 
SWMU 52, Liquid Waste Disposal System Holding Tanks 
RCRA Facility Investigation, Technical Area V 
Sandia National Laboratories, Albuquerque, New Mexico 

1. The subsurface-soil data for each borehole should be presented in tables 
using the currently approved fonnat. Analytical data representing the soil 
sample taken from below the pipe jOint should also be included. Provide 
all data for metals, organic compounds, and radionuclides. 

The requested tables are provided in Attachment A, and include analytical results for 
metals, volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 
and radionuclides (gamma spectroscopy and tritium results). This data set was recently 
reviewed and validated according to the "Data Validation Procedure for Chemical and 
Radiochemical Data," SNUNM ER Project Analytical Operating Procedure 00-03, Rev. a 
(SNUNM December 1999). Some VOC (acetone, methylene chloride, and toluene) and 
SVOC [bis(2-ethylhexyl)phthalatej results have changed as a result of this validation, 
due primarily to the implications of contamination in laboratory method blank samples. 

Consistent with the currently approved format for No Further Action proposals, reporting
limit tables are also provided in Attachment A for VOC and SVOC analyses. During the 
time this work was conducted (e.g. 1992 and 1994), the off-site laboratories were not 
reporting both a "method detection limit" and a "practical quantitation limit". The 
reporting limits shown in these tables are equivalent to the practical quantitation limits. 

2. Provide the angle of inclination of each borehole. 

The angle of inclination for each borehole is provided in Attachment S, along with the 
horizontal drilling direction (compass bearing), linear depth, corrected total vertical 
depth, and the horizontal reach. 

3. Show on a map in plan view, the location of the holding tanks and 
boreholes. Show also the projected horizontal reach of each borehole at 
depth. 

The location of the holding tanks, boreholes, and projected horizontal reach of each 
borehole are shown in the figure included in Attachment C. The location of the pipe joint 
soil sample is also shown on this figure. The horizontal direction of borehole LWDS-52-
SH08 was originally intended to be due west; however, due to space constraints at this 
location, the borehole was instead angled 10 the southwest. The purpose of this 
borehole was to investigate the area beneath the southeast corner of the tank and the 
associated piping in this area. 



Attachment A 
SWMU 52 Analytical Tables 



e 
Sample. 

Recordd 
Number' ER Sample 

.6 
4746 ILWC 
4746 
4746 ILWOS-52-BH06 
4746 W5S-52~ 
4540 WOS-52-BH06~ 

10 
·0 
:0-
Il 

)S-52-BH06 

4594 !LWDS-52-
4594 
4594 LWOS-S2-
4594 LW[ 
4593 LWD~!:lL-tJHU( 
4593 - -

4593 
4596 WD 
4596 LWO~:>L-tJHUl_ 

ILWOS-52-BHI 

508426 Lvvu,;)-;,.J"'-E 
508426 LWOS-52-BH15 
508426 LWOS-52-BH15 
508426 WOS-52-BH15 

I Sample 
Depth (ft) 

14.2 
17.2 

2T.5 
24.9 
24. 
30 
36 
39 
"4' 

4. 
8:i 
1 : 

18. 
23.1'-

26.6 
26.6 
32.4 
36.8 

4.3 
""'8:6 
12.9 
'2 
-:s 
;:e 

10 
15 

508426 LWDS-52-BH15 (duplicate) 
I soil""; 

25 
35 
W 
50 
50 

e e 
Summary of SWMU 52 Borehole Soil Sampling Metals Analytical Results 

September 1992 and March 1994 

Arsenic 

1.2 
T2 
1.6 

1.1 
T1 
1.f 
1.5 

-1-

0.82 

2.4 
1.if 
2.6 
2.4 

T1 
2:T 
1":8 
U 
1:4 

Barium 

127-
53.9 

----w2 
138 
87 

61:9 
62.8 

""40:1 
-"37.8 

87.9 
70.' 
69.: 
36.: 
34.! 
51.4 
42.5 
49.6 
45.9 

(Off-Site Laboratory) 

Metals (EPA Method 601 i 

0 ........ 11:. 

0.36 
0.31 
0.49 
0.47 

0:28' 
0.38 
0.34 

NO (0.4) 
0.23 

Cadmium 

NO (0 .. 
NO(O. 
NO (0. 

~ 
NO~ 

) (0.5) 

if 
01 

NO (0.5) 

211 

Chromium 

5.3 
4.7 
7.8 
8.8 
~ 

7117740') (mg/kg) 

Lead Mercurv 

3.9 
4.7 
4.2 
1.5 

~ I-No ( ) 
3.5 NO (0.1) 

0.4 6.6 3.9 
0.29 6.6 3 

~~I~nifIM 

-NO (0.5 
NO (0.5 
NO (0.5 
NO (0.5) 
NO (0.5) 
NO (0.5) 
NO (0.5) 
NO (0.5) 
ND(0,5) 

Silve,-

NO 
NO 
NO 
NO 
NO 
NO, 
NO, 
NO, 
NO 

~----r.JOIo.51 7.9-- 6 -- -Nolo. IT" -NOm NO 
0.24 NO (C.S) 7.7 6.4 NO (O.l) NO_Il) NO 
0.21 NO (0.5) 4.8 2.6 NO (O.l) NO (1) NO 
0.24 NO (0.5) 27 4.4 NO (O.l) NO (1) NO 
0.27 NO (0.5) 14.8 4.3 NCi'iiJ.l1 NO (1) NO (i) 

N[)(9:?) . t-:![)JQ,?L._. §:~ . ___ --2L __ . NOjO.l) NOJO.5} NO (1) ! 
0.2 NO (0.5) 19. 2.6 NO (0.1) NO (0.5) NO (1) 

2.1 - - 74r --0.28 NO (0.5) 6.8 3.7 NO (0.1) NO (I) NO (" 
1.4 -'·66 0.25 NO (05) 4.4 1.9 NO (0.11 NO (1) NO (' 

.':!} 107 0.33 NO (05) 8.9 3.2 .NO (0.1) NDW NO {, 
15 96.8 0.36 NO (0.5) 5.9 4.1 NO (01) NO (0.5) NO ("' I 
2.4 104 0.37 0.53 9.6 5.3 NO 10.1\ NO (0.5) NO I 
2.2 72.5 0.41 0.57 9.2 5.1 NO(O.l) NO (0.5) NOJ. 
1.4 62.2 O:~ ---- 1.3 -28-:2 -- 3.4- ----;:;jO ~----;:;jO(O.5 -- NO, 
1.9 47.9 0.34 1.1 16.9 3 NO 0.1) NO (0.5 NO· 

-1:8 72.8 0.35 0.63 12.9 3.5 ND 0.1\ NO (aS NO ( 
1.6 54.3 . 0.32 0.63 17.8 3.8 NO 0.1) ND (0.5 ND (1) 
1.2 50.2 0.33 0.8 14.1 2.6 NO (0.1) NO (0.5) NO (1) 

4 

3 .. 
2.2 
22 
4.4 

_<Ul 
q 

41'21 

0.57. 
""D.54: 

1.68 Jj 
o:6T 
"O:42J 

0.65 

ND~)' 
.55 

3.8 
13:" 

4. 
9.' 
7.1 

SA 
4:2 
15.9 

7.8 
4.f 
"'"i1.8 

NO(O' 
NO (0 .. 

NO (0.1) 
NO (0.1) 

<0.1 

NO (0.5) 
NO (0.5) 
NO (0.5) 
NO (O.5) 

NO (Q5) 
NO (0.5) 
ND (0.5) 

'<' 

0.41J 
0.33 
0.32 J (1 
032 J (1) 
0.76 J (1) 
0.5 J (1) 
0.43 J (1) 

<1 
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Summary of SWMU 52 Borehole Soil Sampling Metals Analytical Results (concluded) 

September 1992 and March 1994 
(Off-Site Laboratory) 

-Sample Attributes I Metals (EPA Method 60101706017421174701747117740") (mgikg) 
Record ._.. Sample 
Numberb ER Sample Identification Depth (ft Arsenic Barium Beryllium Cadmium Chromium Lead Mercury 

Borehole 16 .. 

508812 LWDS-52-BH16 25 2.9 103 0.41 0.59 10.8 5.5 NO (0.1) 
508812 LWDS-52-BH16 30 2.2 50.7 NO (0.2) NO (0.5) 6.5 4.9 ND(OI 
508812 LWDS-52-BH16 35 3.3 65.9 0.66 0.78 13.3 6.9 ND.10.1 
508812 WDS-52-BHI6 40 2.3 68.5 0.5 ND 0.5) 8.7 4 NO (0.1 
508812 WDS-52-BHI6 45 2.2 100 0.24 ND 0.5) 17.B 3.7 NO (0.1 
508812 WDS-52-BHI6 50 1.7 78 0.3 NO 0.5) 15.3 3.4 ND (0.1 

Soil Sample Collected Beneath the Pipe Joint'40 feet South-Southweit of Borehole 15 '. 

Selenium 
. 

NO (0.5) 
NO (0.5) 
ND (0.5) 

0.39 J (0.5) 
0.57 
0.56 

508021 p-WOS Pipe Joint I 3 I 5.61 61.3 I 0.49 NO (0.50) I 5.0 J 5.6 I NO (0.10) I 0.13J·(1.0) I 
~ackground soil concentrations/subsurface' I 4;4 
puality Assurance/Quality Control Sam les {(.1g/L 

4543 WDS-52-BHOS-EB NA NO (0.005) 
4595 WOS-52-BH07-EB NA NO 0.005) 
4597 LWOS-52-BH07-EB NA NO 0.005) 
4589 LWDS-52-BH08-EB NA NO 0.005) 

508426 LWOS-S2-BH1S-EB NA NO 0.005) 
S08812 WDS-52-BHI6-EB NA NO 0.005) 

Note: Values in bold exceed background concentrations . 
• EPA November 1986. 
b Analysis requestlchaln-of-custody record. 
'From Dinwiddie September 1997. 
BH = Borehole. 
EB = EqUipment blank. 
EPA = Environmental Protection Agency. 
ER = Envitonmental Restoration 
ft = Foot (feet). 

I 214 

NO (0.01 
NO (0.01 
NO 0.01 
NO 0.01) 
NO 0.01) 
NO 0.01) 

J = The analyte was detected in the equipment blank; result 'IS estimated. 

I '0.65 \ '0.9 . I 15:9 \ 

NO 0.002 NO 0.005) NO 0.D1 
NO 0.002 NO 0.005) NO 0.01 
ND 0.002 NO 0.005) ND 0.01 
NO (O.a02 NO (O.005) NO 0.01) 

0.002 NO (O.005) 0.0055 J (O.O1) 
NO (O.OO2) NO (O.005) 0.0046 J (O.01) 

J ( ) = The reported value is greater than the method detection limit but is less than the practical quantitation limit, shown in parentheses. 
LWDS = liqUid Waste Disposal System. 
~Ig/L = Microgram{s) per liter. 
mgikg = Milligram(s) per kilogram. 
NA = Not applicable. 
NO () = Not detected, with the reportln9 limit shown in parentheses (method detection limits not available). 
SWMU = Solid Waste Management Unit. 

11.B \ ;:0.1' . \ <1 ': .\ 

NO (O.005) NO (0.0002) NO 0.005) 
NO (0.005) NO (O.0002 NO 0.005) 
NO (0.005) NO (0.0002 NO 0.005) 
NO (O.005) NO (O.0002 NO {D. 005) 
NO (0.005) NO (0.0002) NO (0.005) 
NO (0.005) NO (O.0002) NO (O.005) 

e 

I 

Silver I 

ND (1) 
NO (1) 
NO (1) 

0.65 J (1) 
NO (1) 
NO (1) . 

NO (1.0) 
'. <f· 

. 

NO (0.01) 
NO (0.01) 
NO (O.OI) 
NO (O.Ol) 
NO (0.01) 
NO (O.01) 
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Summary of SWMU 52 Borehole Soil Sampling VOC Analytical Results 

September 1992 and March 1994 
(Off-Site Laboratory) 

Sample AHributes VOCs (EPA Method SW846 8240') (f,g/kg) 
Record Sample 
Numberb ER Sample Identification Oepth(ft) 2-Butanone 2-Hexanone Acetone Methylene chloride 

lorehole 6 
4746 WOS-52-BH06 14.2 NO 10 NO (10) NO 10) NO 5) 
4746 WOS-52-BH06 17.2 NO 10 NO 10) NO 10) NO 5) 
4746 WOS-52-BH06 21.5 NO 10 NO 10) NO 10) NO 5) 
4746 WOS-52-BHOS 24.9 NO (10) NO 10) NO (10) NO 5L 
4540 WOS-52-BH06 (duplicate) 24.9 NO (10) NO 10 NO 10) NO 5L 
4540 WOS-52-BH06 30.1 NP (10) NO (10 NO (10) 16 B 
4540 WOS-52-BH06 36.1 NO (10) NO (10 NO (10 16 B 
4540 WOS-S2-BH06 39.1 NO (10) NO (10 NO (10 14 B 
4541 WOS-52-BH06 43 NO (10) NO (10) NO (10 15 B 

Borehole 7 
4594 WOS-52-BH07 4.3 NO 10) NO (10) NO(10L 24B 
4594 WOS-52-BH07 8.6 NO 10 NO (10) NO (10) 24 E 
4594 WOS-52-BH07 13.4 NO 10 NO (10) NO (10 218 
4594 LWOS-52-BH07 18.4 NO 10 NO (10) ND (10) NO 5) 
4593 LWOS-52-BH07 23.6 NO (10) ND(10) NO (10) NO 5) 
4593 LWOS-52-BH07 26.6 NO (10) NO (10) NO (10) NO 5) 
4593 WOS-52-BH07 (duplicate) 26.6 ... NO (10) NO (10) NO (10) NO (5) 
4596 WOS-52-BH07 32.4 NO (10) NO (10) NO (10) 8.9 
4596 LWOS-52-BH07 36.8 NO (10) NO (10) NO (1Q)_ 8.5 

Borehole 8 
4588 WOS-52-BH08 4.3 NO (101 NO 10 NO lQL NO (5) 
4588 WOS-52-BH08 8.6 NO (10) NO 10 NO 10) 5.4 

~~8 LWOS-52-BH08 12.9 NO (10) NO 10 - NO 10 7.8 
4588 WOS-52-BHOa 17.2 NO (10) NO 10 NO 10 6. 
4591 WOS-52-BH08 21.5 NO (10) NO 10 NO (10 NO (5 
4591 LWOS-52-BH08 26.6 NO (10) NO 10) NO (10) NO 5 
4591 LWOS-52-BH08 30.9 NO (10) NO 10) NO 10) NO 5 
4591 WDS-S2-BH08 (duplicate) 30.9 NO (10) NO 10) NO (10) NO 5) 
4592 LWOS-52-BH08 36.1 NO (10) NO (10) NO (10) NO 5) 
4592 WOS-52-BH08 38.7 NO (10) NO (10) NO (10) ND (5) 
4592 WOS-52-BH08 43 16 NO(10) 150 E NO (5) 

Borehole 15 
S08426 WOS-52-BH1S 10 NO (10) NO (10) NO (10) NO (5) 
508426 WOS-52-BHI5 15 NO (10) NO (10) NO (10) NO(5j 
508426 WOS-52-BH15 25 NO (10) NO (10) ND (10) NO (5) 
508426 WOS-52-BH15 35 NO (10) ND (10 NO (10) NO 5 
508426···· LWOS-S2-BH15 40 ND_ll01 NO (10 NO (10) NO 5 
508426 LWOS-52-BHI5 50 NO (10) NO (10 NO (10) NO 5 
508426 LWOS-S2-BH15 (duplicate) 50 NO (10) NO (10 NO{lQL __ __...l-1t:>@ __ 

e 

Toluene 

NO 5 
NO 5 
NO 5 
NO 5) 
NO 5) 
NO 5) 
NO 5) 
NO 5) 
NO 5) 

NO (5) 
NO (5) 
NO (5) 
NO (5) 
NO (5) 
NO (5) -
NO (5) 
NO (5) 
NO (5) 

NO (5) 
NO(S) 
NO (5) 
NO (5) 
NO (5) 
NO (5) 
NO (5) 
NO (5) 
NO (5) 
NO (5) 
NO (5) 

NO (5) 
NO(S) 
NO_(5) 
NO (5) 
NO (5) 
NO(S) 
NO (5) 

-
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Summary of SWMU 52 Borehole Soil Sampling voe Analytical Results (concluded) 

September 1992 and March 1994 
(Off-Site Laboratory) 

Sample. Analyte (EPA Method SW846 8240') (/lglkg) 
R.ecord .b I ER Sample Sample 

I Depth (ft) ?_Rttb.n, 

,16 
508812 WOS-52-BH16 25 NO (10) NO (10) 
508812 WOS-52-BH1S 30 NO (10) NO (10) 
508812 lWOS-52-BH16, 35 NO (10) NO (10) 
508812 WDS-52-BH16 40 NO (10) NO (1 
508812 '~WOS-52-BH16 45 NO (10) NO (10) 
508812 !-WOS-52·BH16 I 50, I, NO (10) . I NO (10) 

~oil SamjJIe Oollected Beneath the Pipe Joint' 40 feet South-Southwest of Borehole 15 
508021 IL WOS Pipe Joint I· 3 I NO t1 OL I NOIf 6) 

puality Assurance/Quality Control Sam les '(l1gIL) , 

Acetone Methylene chloride 

.. 

5.8 J (101 

ND (10) 

6i 

3.5 BJ (5) 
3.9 BJ 
1.2 BJ 

1:6T 

NO (5) 

NO (5) 

3.3BJ 

Toluene 

N~ 
o 
o 
o 
Di 

NQ(5) 

NO (5) 

4543 WOS-52-BH06-EB NA I NO (10) I NO (10) I 1 
4543 WOS-52-BH06-TB NA I NO (10) I NOj10) I NO (10)1 NO (5) I NO (E 
4595 WOS-52-BH07-EB NA NO (10) NO (10) NO (10) NO (5) NO (: 
4595 LWOS-S2-BH07-TB NA --NO(10f - -- NO(10j- --- NO(10) --- --- NO(S) - NO (5 
4597 LWOS-S2-BH07-EB NA ND (10) ND (10) 10 NO (5) NO 

e 

4597 WOS-S2-BH07-TB NA NO (10) NO (10) 10 NO (5) NO ,,0) .J 
4589 LWDS-S2-BH08-EB NA NO (10) ND (10) 13 NO (5) NO ._, I 
508426 WOS-52-BH1S-EB NA 4.8 J (10) 1.5 J (10 3 NO (5) NO 
508812 lWOS-52.BH16-EB. _____ NA __ NO (10) ·NO (10) NO (10) NO (5) 
508812 IlWOS-52·BH16-TB NA r-J[)(lQ) NO (10). .,_.- 6.8 BJ(101' 2.1 BJ (5) 

Note: Values in bold represent detected analytes . 
• EPA November 1986. 
b Analysis requesUchain-of-custody record. 
B = Analyte WaS detected in the laboratory method blank. 
BH = Borehole. 

_ND(5L 
2.1 J@ 

BJ ( ) = The reported value is greater than the method detection limit but is less than the practical quantitation limit, shown in parentheses. and the analyte was detected in the laboratory 

EB 
EPA 
ER 
It 
J() 
lWDS 
/lglkg 
f'g/L 
NA 
NO () 
SWMU 
TB 
VOC 

blank. ' 
= Equipment Blank. 
= Environmental Protection Agency. 
= Environmental Restoration, 
= Foot (feet). 
= The reported value is greater than the method detection limtt but is less than the practical quantitation limit, shown in parentheses. 
= Liquid Waste Disposal System. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected, with the reporting limit shown in parentheses (method detection limits not available). 
= Solid Waste Management Unit. 
= Trip blank. 
= Volatile organic compound. 



vaG Analytical Reporting Limits Used for SWMU 52 Borehole Soil Sampling 
September 1992 and March 1994 

(Off-Site Laboratory) 

Analyte R~jJortina Limit" (uQlkQ) 
1,1,1-Trichloroethane 5 
1,1,2,2-Tetrachloroethane 5 
1,1,2-Trichloroethane 5 
1,1-Dichloroethane 5 
1,1-Dichloroethene 5 
1,2-Dichloroethane 5 
1,2-Dichloroethene 5 
1,2-Dichloropropane 5 
2-Butanone 10 
2-Hexanone 10 
4-methyl-, 2-Pentanone 10 
Acetone 10 
Benzene 5 
Bromodichloromethane 5 
Bromoform 5 
Bromomethane 10 

. Carbon disulfide 5 

. Carbon tetrachloride 5 
Chlorobenzene 5 
Chloroethane 10 

; Chloroform I 5 
! Chloromethane 10 

Dibromochloromethane 5 
EtOyl benzene 5 
Methylene chloride 5 
Styrene 5 
T etrach loroethene 5 
Toluene 5 
Trichloroethene 5 
Vinyl acetate 10 
Vin'll chloride 1D 
Xylene 5 
cis-1 ,3-Dichloropropene 5 
:rans-1,3-Dichloropropene 5 
• . . 

Reporting limit IS eqUivalent to the practical quantltatlon limit. The method detection 
limit was not reported with these data. 
SWMU = Solid Waste Management Unit. 
VOC =: Volatile organic compound. 
j!g/kg = Microgram(s) per kilogram. 



Summary of SWMU 52 Borehole Soil Sampling SVOC Analytical Results 
September 1992 and March 1994 

Sample Attributes 

4 
4 
4 
4 
4540 
4S. 0 

_v os-s; ~H06 
_vv 

45':0 LWD8-S2-BH06 
45<.1 1 wn! 

. 7..; .,- .. , .. 

4594 
~594 LWDS-: 2-BH07 
1594 LWOS-: 2-BH07 

i94 
1593 

4593 
4 
4 
4 

LWOS-52-BH07 

" . 
45, _1/1 ·BHOa 
45, _WDS:52-BHoa 
45: LW( 
4588 

.4591 
11 ;-52- 3H08 
11)-52- 3H08 

. 

11 _WD:;-52-BHOa I 
12 

4592 
4592 

Hi 
)8426 _WDS-5:2~BH15 
J8426 _we i15 
)8426 __ v"-~ 

~ii _WC'S-5 ,-~~; ~ --foi _we'S-5 !-BH15 
5013426 I 

'd6 . . ., .. 
50,812 R'i16 
SO,812 _WOS-52-BH16 
50<812 
508812 
508812 _'I' ,-5 

38 
So ialilil. 

30 )~ Pipe Joint 

QUE "tv ." "~i;,,, 
!543 LWDS-52-BH06-EB 
4597 7-EB 
4595 
4589 

508426 wn~ -'7->1H15-EB 
508812 16-EB 

Note; Values in bold"" .. , 

(Off-Site Laboratory) 

1'. 

24 9 
24.9 
30.1 
36.1 
39.1 
43 

. ".' ' . 

4.3 
8.6 
13.4 
18.4 
23.6 
26.6 
26.6 
32.4 
36.8 

4.3 
8.6 
12.9 
7.2 
:1.5 
:6.6 
,o.9 

30,9 
36.1 
38.7 
43 

.... '. 

10 
15 
25 
35 
40 
50 
50 

25 
30 
35 
40 
~5 

J 

NA 
NA 
NA 
NA 
NA 
NA 

'" 

: ;. 

Analvte (EPA Method SW846 8270') (uQlko) 

Oi-n-butyl -< "'-'" I 31ate 

o 
D 
D 

.. ' 

10: 
ND (330: 

D (330) 
D (330) 
D (330) 

ND (330 
NO (330 

" 1330 
~ D 1330 
~ D (330) 

) 133C 

D [330) 
D [33C 
D :330 

NO '33J) 
DIll 
Dill 
o ( )) 
D ( 10) 
D 330 

ND 330 
ND (330) 

.' 

, ' ..... 
NO (330) 
ND-(33C 

ND,33 
) 13 
) 

) l3' 
) l30) 

.. 

5' J 1330! 
ND '330 
ND (330 

-Nff330 
NO 330 
NO 330 

.0 . 

NO /330 
......... .... - . 

NO (10) 
ND (10 
ND 
NO 
NO 
ND 10) 

NO (330) 
ND(330) 

. ND (330) 
NO (33 
NO (33 
NO (33 
ND (33 
ND (330 
ND (33C 

ND (330) 
NO (330) 
ND (330) 
NO J) 
t D 3: J) 

t D 3: J) 

t D 3: l) 

o (330) 
ND (330) 

ND 1330) 
ND (330) 
ND 330 

D 
D 
D 
o 

t D 13: )) 
t D 13: )) 
~ ) 13: )) 
t ) 13: )) 

. 

NO (330) 
81Ji33O' 

550 
140 J 1330l 
210 J (330) 

ND (330) 
ND (330) 

130C 
36 J 1330' 

NO(330j 
180J!3'30: 
300 J!3'3O: 
60 J(33Oj 

NO 133m 
. .... .'. 

NO (10) 
NO (10) 
NO (10) 

NO (10) 
2.2 BJi10 
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Summary of SWMU 52 Borehole Soil Sampling SVOC Analytical Results (concluded) 
September 1992 and March 1994 

(Off-Site Laboratory) 

• EPA November 1986. 
'Analysis requesVcha'rn-of-custody record. 
BH = Borehole. 
BJ ( ) = The 'eported value is greater than the method detectior limit but is less than the practical quantitat'ron I'rmit. 

EB 
EPA 
ER 
it 
J 
J() 

shown in parentheses, and the analyle was detected in the laboratory blank. 
= Equipment blank. 
'" Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= The equipment blank was extracted beyond the method specified holding time; result is estimated. 
" The reported value is greater than the method detection limit but is less than the practical quantitation limit. 

shown in parentheses. 
LWDS " Liquid Waste Disposal System. 

" Microgram(s) per kilogram. 1l91kg 
Ilg /L 
NA 
NO() 
SVOC 
SWMU 

" Microgram(s) per liter. 
" Not analyzed. 
= Not detected, w~h the reporting lim~ shown in parentheses (method detection Iimi:s not available). 
" Semivolatile organIc compound. 
= Solid Waste Management Unit. 



SVOC Analytical Reporting Limits Used for SWMU 52 Borehole Soil Sampling 
September 1992 and March 1994 

(Off-Site Laboratory) 

Analyte Reporting Limlta (/-I91k9) 
1 ,2.4-Trich lorobenzene 330 
1,2-Dichlorobenzene 330 
1,3-Dichlorobenzene 330 
1,4-Dichlorobenzene 330 
2,4,5-Trichlorophenol 1600 
2.4,6-Trichlorophenol 330 
2,4-Dichlorophenol 330 
2,4-Dimethylphenol 330 
2,4-Dinitrophenol 1600 
2,4-Dlnitrotoluene 330 
2,6-Dinitrotoluene 330 
2-Chloronaphthalene 330 
2-Chlorophenol 330 . 

2-Methylnaphthalene 330 
2-Nitroaniline 1600 
2-Nitrophenol 330 
3,3'-Dichlorobenzidine 660 
3-Nitroaniline 1600 
4-Bromophenyl phenyl ether 330 
4-Chloro-S-methylphenol 330 
4-Chlorobenzenamine 330 
4-Chlorophenyl phenyl ether 330 
4-Methylphenol 330 
4-Nitroaniline 1600 
4-Nitrophenol 1600 
Acenaphthene 330 
Acenaphthylene 330 
Anthracene 330 
Benzoia)anthracene 330 
Benzo(a)pyrene 330 
Benzo(b)fluorantilene 330 
Benzo(ghi)perylene 330 
Benzo(k)fluoranthene 330 
Benzoic acid 1600 
Benzyl alcohol 330 

I Butylbenzyl phthalate 330 
, Chrysene 330 
i Di-n-butyl phthalate 330 
Di-n-o~tyl phthalate 330 
Di benz[a,h]anthracene 330 
Dibenzofuran 330 
Dietilylphthalate 330 
Dimethylphthalate 330 
Dinitro-o-cresol 1600 
Fluoranthene 330 
Fluorene 330 
Hexachlorobenzene 330 
Hexachlorobuladiene 330 



SVOC Analytical Reporting Limits Used for SWMU 52 Borehole Soil Sampling (concluded) 
September 1992 and March 1994 

(Off-Site Laboratory) 

Analyte Method Detection Limit (~g/kg) 
Hexachlorocyclopentadiene 330 
Hexachloroethane 330 
Indeno(1,2,3-c,d)pyrene 330 
lsophorone 330 
Naphthalene 330 
Nitro-benzene 330 
Pentachlorophenol 1600 
Phenanthrene 330 
Phenol 330 
Pyrene 330 
bis(2-Chloroethoxy)methane 330 
bis(2-Chloroethyl)ether 330 
bis(2-EthyJhexyl)phthalate 330 
bis-Chloroisopropyl ether 330 
n-Nitrosodiphenylamine 330 
n-Nilrosodipropylamine 330 
o-Cresol 330 .' ... .. 

Reporting limit IS eqUivalent to the practical quantltatlon limit. The method detection 
limit was not reported with these data. 

(.lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
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Sample, 

Record 
Number" ~R Sample Identification 

45, 
hole 7 
~ 

15~ 
4594 
4593 
4593 

101' 

LWOS-52-8H07 
LWOS-52-BH07 
LWOS-52-BH07 

4593 WOS-S2-BH07 
4596 WOS-S2-BH07 4593 ... . - -----

~ 
4588 
4588 
4588 --]LlNn 

4581 
459' 
459' 
459' 
4591 
4592 
4592 
4592 

015 
50868!5 
508685 IlWOS-52-BH15 
508685 WDS-52-BH15 
508685 WO 
508685 
508685 15 
508685 15 

r soil activity' 

e 
Summary of SWMU 52 Borehole Soil Sampling 

Gamma Spectroscopya and Tritiumb Analytical Results 
September 1992 and March 1994 

I-DePth 
(tt) 

14~2 
17.2 
21.5 

Result 

o (O.C 
l.6 I ND (OC 

o (O.c 
18.4 
23.61 N[) (0.058t 
26.5 NO (0.072" 
26.6 NO (0.041: 
32A NO (0.0446 
36.8 NO-(ll.0247) 

4,3 ND(0.0475} 
8.6 NO (0.0503) 
12.9 NO (0.0611) 
17.2 NO (0.0701) 

~O (0.0344) 
6 I NO (0.0531) 
~ _ NO (0.D717: 

,u.9 NO (0.0549' 
36.1 NO 0.052) 
38.7 NO (0.0572) 

43 ND (0.0317) 

40 
50 

NO (0.048) 
NO(O,Q.~ 

~NO(0.046 
0.079 

(QJP~it'" I ::>nnr::>tnr\l\ 

37 

Error' I Result 

NO (O,0443) 
-, NO (0,0365) 

NO (0,0582' 
NO (0.047] 
NO 
NO (0.0306 
NO {O.0638 

_---jc-;NO (0.0362 
NO (0.0542) 

I NO (0.0683 
I NO (0.0764 

NO (0,101) 
NO (0.018) 

NO (0.0496) 
NO (0.0452) 

NO (0.0521) 
NO (0.107) 

NO (0.0623) 
NO (0.0553) 
NO (0.0603 
NO (0,061 

NO (0.uoJ4 
NO (0.036) 

NO (0.0772 
NO (0.0513) 
NO (0.033) 

I ND (0.054 
. .liO (0.05) 

NO O.C 
NO (O.C 
NO (0.1 

ND (DC 
NO (0.05~) 

NA 0' 

Errore 

--

·····NA 

Activitv (pei/g) 
TI 

Result Error' I Result 

IA 
IA 
IA I NO (0.121) 

-NR NANO (0.0773) 

NR NA INO 
NR I NA INO 
NR NO 
NR NO 
NR NO (0.117 
NR NA NO (0,113 
NR NA NO (0.065E 

'-NR NA NO (0.079, 
NR NA NO (0.083] 

NR NA NO (0.118) 
NR NA NO (0.133) 
NR NA NO (0.109) 
NR NA NO (0.105) 
NR NA NO (0.116 
NR __ NA NO (0.104 
NR NA NO (0.0991 
NR NA NO (0.069: 
NR NA NO (0.104) 
NR NA NO (0.105) 
NR NA ND (0.0793) 

0.58 I 0.21 I NR 
0.71 0.27 NR 

- --- ---- ------

0.86 0.28 NR 
0.76 0.27 NR 
0.82 0.26 NR 
0.71 0.26 NR 

0.8 U.23. I NR 
.1.01 _ NA _ 0.16 

Error l 

--
--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Tritium' 

Result I Error' 

NO' 
--

~.
--

D --
o C~ 

~
O' .-

NO -" 
NO -
NO -

NO' 
NO' --
NDr 

NO; 
D 

~
--

o --
o --

}.m. --

NO' 
NO' 
NO' 
NO 
NO 

D 
~D' 

ND 
NO' 
NO 
NO' 

0.025 J 0.010 
0.031 J 0.011 

0.015 J 0.008 
0,009 J 0,004 
0,019 J 0,009 

....Q.01~L 0,006 
0.009 J 0,004 
0.021 1 '. NA 

e 



e 

Sample 

e 
Summary of SWMU 52 Borehole Soil Sampling 

Gamma Spectroscopy" and Tritiumb Analytical Results 
September 1992 and March 1994 (concluded) 

(Off-Site Laboratory) 

Activity (pCi/g) 
Cesium-137 

Result I Error' 

l; U Tritium'-
Record 
Number' IER Sample Identification 

i 15 
Result Error' Result I Error' Result I Error' 

508814 WOS-52-BHI6 25 NO (0.071) -- NO (0.065) - 1.3 0.36 NR - 0.041 
508814 WOS-52-BHI6 30 NO (0.044) -- NO (0.049) - 0.6 0.2 NR O.02.§ 
S08814 WOS-52-BHI6 35 NO (0.041J_ -- NO (0.049) -- 0.4 0.18 NR - 0.012 
508814 LWOS-52-BHI6 40 NO (0.044) -- NO (0.047) -- 0.57 0.21 NR - 0.007 

01! 
01: 
OO~ 

.00· 
0.005 

D.OO4 

4597 LWDS-52-BH07-EB NA NO (5.62\ - -, ND (3.95) - -- "'" "" "') (10.2) - IW --
4589 LWOS-52-BH08-EB NA NO (8.82) - NO (10.3) -- NR NA NO (15.9) NO--

508685 - LWOS-S2-BHI5-EB NA NO (22) NO (27) NR NA NR NA NO --
508814 LWOS-52-BHI6-EB NA NO (24) -- N[)(22) - NR NA NR t-IA ND 

Note: Values in bold exceed background soil e 
• Gamma spectroscopy analyses performed via EPA Method 901.1. 
"Tritium analyses performed via EPA Method H-{)I. 

e 

C Tritium results for soil samples reported in pCi/L by the laboratory and converted to pCi/g by dividing the result (and error) by 1000 gIL (density of water at 4° Gelcius) and then multiplying by the 
reported moisture content of the soil sample. 

, Analysis requestlchain-of-custody record . 
• Two standard deviations about the mean detected activity. 
1 Result is non-detect due to the result being less than the error. No minimum detectable activity reported. 
, From Dinwiddie September 1997. 
• Co-50 is not naturally occurring; background is 0 pCi/g. 
1 From Tharp February 1999. 
BH = Borehole. 
EB = Equipment blank. 
EPA ~ Environmental Protection Agency. 
ER ;:; Environmental Restoration. 
It = Foot (feet). 
J = The ana lyle was detected in the laboratory method blank; result is estimated. 
LWDS = Liquid Waste Disposal System. 
NA = Not applicable. 
NO () = Not detected above the minimum detectable activity, shown in parentheses. 
NR = Not reported. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
SWMU = Solid Waste Management Unit. 

= Error not reported for non-detect results. 
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SWMll 52 Borehole Information 

Borehole 
Identification Date Drilled Location 

LWDS-BH06 September 1992 LWDS-Tank4 
LWDS-BH07 September 1992 LWDS-Tanks 1 and 2 
LWDS-BH08 September 1992 LWDS-Tank 1 and 

associated piping 
LWDS-BHI5 March 1994 LWDS-Tank 4 
LWDS-BHI6 March 1994 LWDS-Tanks land 2 

BH = Borehole 
ft = foot (feet). 
LWDS = Liquid Waste Disposal System 
SWMU = Solid Waste Management Unit 

Angle Drilling Linear 
from Direction Depth 

Vertical (horizontal) (ft) 
30° S78°W 50 
30" S26uW 43 
30" . S47uW 50 

. 

30u S72uE 50 
30" S30\W 50 

e 

Corrected Ho rUOD ta I I 
Total Depth Reach 

(ft) (ft) I 

43 25 
37 21.5 
43 25 

43 25 
43 25 
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SWMU 52 Borehole Location and Horizontal Reach Figure 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

JUN 1 6 2005 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Bureau Chief 
New Mexico Environment Department 
Hazardous Waste Bureau 
Permits Management Program 
2905 Rodeo Park Road, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting a copy of the supplemental residential risk screening results for solid 
waste management units (SWMUs) 4, 5, 52, 233, and 234 identified as SWMUs 
under the Hazardous and Solid Waste Amendments Module of the Resource 
Conservation and Recovery Act (RCRA) Permit for Sandia National Laboratories, 
New Mexico (EPA ID No. NM589011 0518). 

SWMUs 4, 5 and 52 are part of the Liquid Waste Disposal System (LWDS) Operable 
Unit in Technical Area IIW. The original No Further Action (NFA) Proposals for 
SWMUs 4, 5, and 52 were submitted to the New Mexico Environment Department 
(NMED) as part of the RCRA Field Investigation (RFI) for the LWDS in September 
1995. Additionally, a response was submitted to NMED in January 1998 and October 
1998 to each of tWo separate Requests for Supplemental Information (RSls) for 
SWMUs 4, 5 and 52_ A third response to an RSI request was submitted to NMED in 
May 2001 for SWMU 52. In December 2002, supplemental RSI informa1ion was 
summarized and provided to NMED for SWMU 5. 

SWMUs 233 and 234 are part of the Tijeras Arroyo Operable Unit. The origin~1 NFA 
proposals for SWMUs 233 and 234 were submitted to NMED in June 1995 as part of 
the Round 2 NFA submittals. Additionally, responses were submitted to NMED in 
October 1996, December 1999, and December 2000 for three separate RSls. 

The enclosed information updates the residential risk screening results for these five 
SWMUs to achieve consistency with the methodology currently used by the Sandia 
ER Project and is provided to the NMED to support a determination of Corrective 
Action Complete Without Controls for these five sites. 

The Compliance Order on Consent (COOC) contains deliverable dates for 
Investigation Reports related to two of these sites: SWMU 4 by March 31, 2006; and 
SWMU 52 by September 30, 2004. For each of these sites, the previously submitted 
NFA proposals and RSI responses (referenced above) satisfy these deliverables as 
indicated by footnote 1 to Table XI-3 of the COOC. No further site-specific 
investigations have been undertaken at either of these SWMUs, eliminating the need 



Mr. J. Bearzi (2) JUN 1 G ryO"!5 

for additional investigation reporting. The information included with this submittal is 
limited to updated residential risk screening results using current methodology. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Sincerely, 

/ld~'-7J 
Patty Wagner ,~ 
Manager 

Enclosures 

cc w/enclosures: 
W. Moats, NMEO-HWB (via Certified Mail) 
L. King, EPA, Region 6 (via Certified Mail) 
M. Gardipe, NNSAJSCfERD 
J. Volkerding, DOE-NMED-OB 
D. Pepe, NMED-OB, Santa Fe 

cc w/o enclosures: 
J. Estrada, SSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J.Davis, SNL, MS 1089 
M. Nagy, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
S. Griffith, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 
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SWMU 52: RISK ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 52, the Liquid Waste Disposal System (LWDS) Holding 
Tanks at Sandia National Laboratories/New Mexico (SNLlNM), encompasses approximately 
0.6 acre in Technical Area (TA)-V, operated by SNLlNM. TA-V is a fenced, secured, research 
and testing area located in the northeast corner of T A-III (Figure 1). The holding tank portion of 
the site is paved and situated in a flat area west of Building 6580. The piping portion of the site 
extends out of TA-V to the surface impoundments. The ground elevation at SWMU 52 is 
approximately 5,429 feet above mean sea level. 

The LWDS was designed to receive, monitor, and discharge radioactive effluent from the 
Sandia Experimental Reactor Facility (SERF) in TA-V. The LWDS consists of the holding tanks 
and piping (SWMU 52), a drainfield (SWMU 5), and two surface impoundments (SWMU 4). 
The three holding tanks, a series of two concrete tanks (Tanks 1 and 2) and one steel tank 
(Tank 4), were designed to allow short-lived radionuclides to decay before discharging to the 
LWDS drainfield (referred to as Tank 3) (Figure 2). The two concrete tanks (Tanks 1 and 2) 
have capacities of 2,000 and 6,000 gallons, respectively. The steel tank (Tank 4) has a 
capacity of approximately 29,860 gallons. 

The SERF reactor operated from 1962 to 1971. The tanks received liquid wastes from 
the SERF during this entire period. Since the decommissioning of the SERF in 1971, 
nonradioactive discharges from various buildings in TA-V have continued to drain to the holding 
tanks. The tanks were periodically pumped to the LWDS drainfield until its collapse in 1967 
and later pumped to surface impoundments until October 1992, when the U.S. Department of 
Energy (DOE) ordered that all discharges to the impoundments be stopped. During this time, 
no logs were maintained to record the frequency of operation and activity measurement. In 
1994, a Liquid Effluent Control System (LECS) was constructed to manage all future TA-V 
liquid discharges. The LECS receives all process water from TA-V, including liquids previously 
discharged to the holding tanks. This system allows for the water to be held and sampled prior 
to discharging it to the City of Albuquerque (COA) publicly-owned treatment works (POTW). 

In May 1993, a borehole for Monitoring Well LWDS-MW1 was drilled to a total depth of 525 feet 
below ground surface (bgs). LWDS-MW1 was installed primarily to investigate possible 
effects on groundwater (e.g., mounding and contamination) from the LWDS drainfield. The well 
was developed in July 1993 and has been sampled on a quarterly basis since then. 
Trichloroethene (TCE) and nitrate have been detected above the u.S. Environmental Protection 
Agency (EPA) Drinking Water Maximum Contaminant Levels in groundwater samples from 
LWDS-MW1. The maximum TCE and nitrate concentrations in LWDS-MW1 were 24 parts per 
billion (ppb) and 16.3 parts per million (ppm), respectively. Constituents of concern (COCs) at 
SWMU 52 are organic compounds, heavy metals, and radionuclides. 

In September 1992, three angled boreholes (LWDS-52-BH06 through LWDS-52-BH08; 
Figure 2) were installed at the LWDS drainfield. In 1994, another two angled boreholes were 
completed (LWDS-52-BH15 and LWDS-52-BH16). Soil core was retrieved, and samples were 
collected for off-site laboratory analysis. Details of the drilling and sample collection are 
provided in the results of the LWDS Resource Conservation and Recovery Act (RCRA) Facility 
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Investigation (RFI) (SNLlNM September 1995) and in Response to Request for Supplemental 
Information (SNLlNM May 2001). 

Four additional groundwater monitoring wells (TAV-MW6 through TAV-MW9) were installed in 
2001 to further characterize the groundwater contamination in this area. Details of the drilling 
activities, including soil sampling, can be found in "Summary of Monitoring Well Drilling 
Activities, TA-V Groundwater Investigation" (SNLlNM October 2001). 

Groundwater monitoring for the area surrounding SWMU 52 is conducted as part of the TA-V 
Groundwater Investigation (SNLlNM March 2000). Thirteen monitoring wells are located within 
1 mile of SWMU 52. The depth to the regional aquifer is approximately 480 to 500 feet bgs 
(SNLlNM March 2000). Both the COA and Kirtland Air Force Base (KAFB) use the regional 
aquifer for water supply purposes. The nearest water-supply well is KAFB-4, which is located 
approximately 2 miles north of SWMU 52; this well is not used on a regular basis. Because the 
T A-V Groundwater area of concern is regulated separately under the Compliance Order on 
Consent (NMED 2004), the SWMU 52 site investigation and risk assessment do not address 
groundwater issues. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) are presented in the LWDS RFI Work Plan (SNLlNM 
March 1993). The DQOs outline the Quality Assurance (QA)/Quality Control (QC) requirements 
necessary for producing defensible analytical data suitable for risk assessment purposes. The 
sampling conducted at SWMU 52 was designed to: 

• Characterize the tank contents as a potential source for spreading contamination 
to the surrounding soil in the future. 

• Aid in determining the acceptability of leaving the tanks in service . 

•. Provide sufficient quality analytical data to support risk assessment. 

Table 1 summarizes the rationale for designing the sampling plan. 

Details of the collection and analytical results of the swipe and soil samples can be found in the 
September 1995 RFI report (SNLlNM September 1995). The soil samples were analyzed for all 
COCs, including volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), RCRA metals, and radionuclides. 

The SWMU 52 soil samples were analyzed by Enseco and TMA Eberline Laboratories for 
RCRA metals, VOCs, SVOCs, radionuclides, and H-3. The swipe samples collected during the 
drilling in 1992 were analyzed on site at the TA-V Dosimetry Laboratory. Table 2 summarizes 
the analytical methods and data quality requirements from the LWDS Work Plan (SNLlNM 
March 1993). 

Fourteen QAlQC samples were collected during both sampling efforts. The QAlQC samples 
consisted of four duplicates, four trip blanks, and six equipment blanks (Table 3). During the 
1992 sampling, two duplicate soil samples each were collected from Boreholes 6 and 8, one 
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Table 1 
Summary of Sampling Performed to Meet DQOs 

SWMU52 Potential 
Sampling Areas CDC Source 

One swipe sample and Internal pipe 
one soil sample contaminatio 
(completed in 1992) nand 
LWDS Pipe Joint possible pipe 

leakage 
, 

Three Soil Boreholes Leaking from 
(completed in 1992) the LWDS 
LWDS-52-BH06 through Holding 
LWDS-52-BH08 Tanks 
Two Soil Boreholes Leaking from 
(completed in 1994) the LWDS 
LWDS-52-BH15 and Holding 
LWDS-52-BH16 Tanks 

= Borehole. BH 
COC 
DQO 
ft 
LWDS 
NA 
SWMU 

= Constituent of concern. 
= Data Quality Objective. 
= Foot (feet). 
= Liquid Waste Disposal System. 
= Not applicable. 
= Solid Waste Management Unit. 

AU6·05IWP/SNL05:R5701-3.doc 

Number of Sampling 
Sampling Sample Location 
Locations Density Rationale 

One swipe sample NA Determine the 
and one soil sample nature and extent 
immediately beneath of internal pipe 
joint contamination and 

possible pipe 
leaking 

Three boreholes Soil samples Determine the 
(Each adjacent to a collected nature and extent 
holding tank) every 5 ft up to of contamination 

43 ft 
Two boreholes Soil samples Further determine 
(One west of Tank 4 collected the nature and 
and one in the every 5 ft up to extent of 
same location as 50 ft contamination 
LWDS-52-BH07) 

8 840857.04.22 061091054:00 PM 
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Table 2 

Summary of Data Quality Requirements 

Analytical TMA Eberline 
Data Set Requirementa Data Quality Level Enseco Laboratories 

1992 VOCs (EPA Method 8240) Defensible 26 -
SVOCs (EPA Method 8270) Defensible 26 -
TAL Metals (EPA Method 

60101701017421/7471/774017841 ) Defensible 26 -
H-3 (EPA Method 906.0) Defensible 26 -
Gamma Spectroscopy 
(EPA Method 901.1) Defensible 26 -

1994 VOCs (EPA Method 8260) Defensible 12 -
SVOCs (EPA Method 8270) Defensible 12 -
TAL Metals (EPA Method 

60101701017421/7471/774017841 ) Defensible 12 -
H-3 (EPA Method 906.0) Defensible - 12 
Gamma Spectroscopy 
(EPA Method 901.1) Defensible - 12 

Total VOCs 38 
SVOCs 38 Number 

TAL Metals 38 of 
H-3 39 Samples 

Gamma Spectroscopy 39 

aEPA November 1986. 
Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and equipment blanks. 
EPA = U.S. Environmental Protection Agency. 
QA = Quality assurance. 
QC = Quality control. 
SVOC = Semivolatile organic compound. 
TA = Technical area. 
TAL = Target Analyte List. 
TMA = Thermo Analytical Inc. 
VOC = Volatile organic compound. 

= No samples analyzed. 
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Data Set 
1992 

1994 

QA = Quality assurance. 
QC = Quality control. 

Table 3 
Summary of QA/QC Samples 

Sample Type 
Duplicate 
Trip Blank 

Equipment Blank 
Duplicate 
Trip Blank 

Equipment Blank 

6/9/2005 

Number of Samples 
3 
3 
4 
1 
1 
2 

duplicate soil sample was taken from Borehole 7, and three trip blanks and four equipment 
blanks were collected. During the 1994 sampling, one duplicate soil sample, one trip blank, and 
two equipment blanks were collected. No significant QA/QC problems were identified in any of 
the QA/QC samples. 

All soil sample results were verified/validated by SNLlNM according to "Procedure for Validation 
of Chemical Measurement Data" (SNLlNM October 1991). Reviews confirmed that the 
analytical data from the analytical laboratories are defensible and therefore acceptable for use 
in the proposal for no further action (NFA), fulfilling the DQO requirements. 

III. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 52 was 
based upon a conceptual model validated with confirmatory sampling at the site. The 
conceptual model was presented in the LWDS Work Plan (SNLlNM March 1993) and the 
Summary Report of Groundwater Investigations at TA-V, Operable Units 1306 and 1307. The 
conceptual model was developed from archival research and soil sampling conducted during 
two drilling events. The DQOs contained in the LWDS Work Plan (SNLlNM March 1993) 
identified the sample locations, sample depth, and analytical requirements. The nature, 
migration rate, and extent of contamination are described below. 

111.2 Nature of Contamination 

The nature of contamination at SWMU 52 was evaluated through laboratory analyses of the soil 
samples. The analytical requirements included analyses for VOCs, metals, and radionuclides. 
These analyses characterized any contamination at the site. The analytes and methods listed 
in Table 2 are appropriate for characterizing the COCs and potential degradation products at 
SWMU 52. 
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111.3 Rate of Contaminant Migration 

SWMU 52 is an active site; however, all analytical results indicate a lack of contamination of 
potential COCs, with the exception of the sample collected at a depth of 15 feet bgs from 
Borehole 15. This sample contained slightly elevated levels of four metals. This grouping, 
although suspicious, does not necessarily indicate tank leakage. These metals were not 
detected at high levels in the holding tanks and no increased soil moisture was detected in 
Borehole 15 at any depth. Elevated concentrations of these metals were not noted in samples 
from deeper intervals. The common grouping may indicate corrosion products of the Tank 4 
metal. This sample location is also very close to the tank bottom, which is located at 
approximately 16 feet bgs. 

The internal tank sampling results identified the presence of several solvents and radionuclides 
slightly above the detection limit (IT 1992). Although soil action levels were exceeded, these 
contaminant levels were measured inside the tanks; there is no evidence of gross leakage to 
the soil. Industrial waste water containing these levels of RCRA-regulated constituents are 
acceptable for discharge to the COA POTW. These data are representative of future 
discharges to the holding tanks. As a result, allowing for the possibility of future leakage, the 
tanks pose no significant threat of contaminating the surrounding soil. Data available from the 
TA-V Groundwater Investigation (SNLlNM November 2001); numerous SNLlNM monitoring 
programs for air, water, and radionuclides; and meteorological monitoring are adequate for 
characterizing the rate of any future COC migration at SWMU 52. 

IliA Extent of Contamination 

Soil samples were collected from five angled boreholes adjacent to the LWDS Holding Tanks in 
order to determine the nature and extent of possible vertical contamination. Soil samples were 
collected from the surface to a maximum depth of 50 feet bgs during the drilling activities in 
1992 and 1994. The five boreholes drilled and sampled were located as closely as possible 
and adjacent to the three holding tanks. Therefore, these soil samples are considered to be 
representative of the potentially contaminated soil directly adjacent to and below the holding 
tanks and sufficient to determine the vertical extent, if any, of COCs. 

In summary, the design of the confirmatory sampling was appropriate and adequate to 
determine the nature, migration rate, and extent of residual COCs in the subsurface soil at 
SWMU 52. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The SWMU 52 
NFA proposal describes the identification of COCs and the sampling that was conducted in 
order to determine the concentration levels of those COCs across the site. Generally, COCs 
that were evaluated in this risk assessment included all detected organic compounds and all 
inorganic and radiological COCs for which samples were analyzed. When the detection limit of 
an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic constituents not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
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assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNLlNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

Nonradiological inorganic compounds that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs evaluated 
included both inorganic and organic compounds. 

Table 4 lists the nonradiological COCs for the human health risk assessment at SWMU 52. 
Table 5 lists radiological COCs for the human health risk assessment. The point of release (the 
bottom of the holding tanks) is greater than 5 feet bgs and all samples were collected below 
5 feet bgs; therefore, evaluation of ecological risk was not performed. All tables show the 
associated SNLlNM maximum background concentration values (Dinwiddie September 1997). 
Section VIA provides discussion of Tables 4 and 5. 

v. Fate and Transport 

The releases of eocs at SWMU 52 would have been to the subsurface soil resulting from the 
discharges of waste water from the LWDS Holding Tanks to the adjacent soil. Wind, water, 
and biota are natural mechanisms of cae transport from the primary release point. Because 
COCs at this site are in the subsurface (greater than 5 feet bgs), wind and surface water are 
considered to be of low significance as transport mechanisms at this site. 

Water at SWMU 52 is received as precipitation (approximately 8.1 inches annually [NOAA 
1990]) that will either evaporate at or near the point of contact, infiltrate into the soil, or form 
runoff. Runoff at the site is collected in storm sewers and directed into the holding tanks. 
Water that infiltrates into the soil can leach COCs deeper into the subsurface soil; however, 
because of the high evapotranspiration rate in this area (estimated to be 95 to 99 percent of the 
annual precipitation) the potential for significant downward movement of water from the surface 
to the soil that contains COCs is very limited. Because depth to groundwater at the site is 
approximately 480 to 500 feet bgs, the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 

coes can enter the food chain through uptake by plant roots. COCs taken up by plant roots 
can be transported to aboveground tissues where they can be consumed by herbivores, which 
can in turn be eaten by predators. Once in the food web, COCs can be transported from the 
site by the movements of the organisms that contain them or other surficial transport 
mechanisms. However, because SWMU 52 occupies only a very small area (0.22 acre) with 
very limited vegetation cover, food chain transport is expected to be of low significance at this 
site. 

The COCs at SWMU 52 include both inorganic and organic analytes. The nonradiological 
inorganic COCs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic COCs could include changes in valence (oxidation/reduction 
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from 
soil to seleno-amino acids in plants). Radiological COCs will undergo decay to stable isotopes 
or radioactive daughter elements. However, because of the long half-lives of the radionuclides, 
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Table 4 

Nonradiological COCs for Human Health Risk Assessment at SWMU 52 with 
Comparison to the Associated SNLlNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNLlNM Than or Equal to the 
Maximum Background Applicable SNLlNM BCF 

Concentration Concentration Background Screening (maximum 
COC (mg/ka) (mg/kg)a Value? aauaticl 

Inorganic 
Arsenic 6.7 4.4 No 44C 

Barium 412 214 No 170d 

Beryllium 1.2 0.65 No 19c 

Cadmium 1.3 0.9 No 64c 

Chromium, total 28.2 15.9 No - 16c 

Copper 18.4 18.2 No 6C 

Lead 10.2 11.8 Yes 49c 

Mercurv 0.05e <0.1 Unknown 5,500c 

Nickel 15.5 11.5 No 47c 

Selenium 0.57 <1 Unknown 800t 

Silver 0.76 J <1 Unknown 0.5e 

Vanadium 28.2 21.5 No 3,000d 
Zinc 47.3 62 Yes 47C 

Organic 
Acetone 0.15 NA NA 0.699 

2-Butanone 0.016 NA NA 19 
bis(2-Ethylhexyl) phthalate 1.3 NA NA 851h 
Di-n-butvl phthalate 0.051 J NA NA 6,761 h 
Meth)'lene chloride 0.024 NA NA 59 

-~- ~---

Note: Bold indicates the COCs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
eYanicak March 1997. 
dNeumann 1976 . 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at SWMU 52 with 

Comparison to the Associated SNLfNM Background Screening Value, BCF, and Log Kow 

eparameter was not detected. Concentration is one-half the detection limit. 
fCaliahan et al. 1979. 
9Howard 1990. 
hHoward 1989. 
iMicromedex 1998. 
B = Parameter was found in associated blank. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
J = Estimated concentration. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NMED = New Mexico Environment Department. 
SNLlNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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Table 5 

Radiological COCs for Human Health Risk Assessment at SWMU 52 with 
Comparison to the Associated SNLlNM Background Screening Value and BCF 

Is Maximum COC Activity 
Less Than or Equal to the 

Maximum SNL/NM Background Applicable SNLlNM 
Activity Activity Background Screening BCF 

COC (pCi/g) (pCi/gja Value? (maximum aquatic) 
H-3 0.041 0.021 No NA 
Th-232 1.3 1.01 No 3,000c 

--_.-

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Supergroup. 
bNMED March 1998. 
cBaker and Sold at 1992. 
dYanicak March 1997. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
NA = Not Applicable 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLlNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
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the aridity of the environment at this site, and the lack of potential contact with biota, none of 
these mechanisms is expected to result in significant losses or transformations of the inorganic 
COCs. 

The organic COCs at SWMU 52 may be degraded through photolysis, hydrolysis, and 
biotransformation. Photolysis requires light, and therefore takes place in the air, at the ground 
surface, or in surface water. Hydrolysis includes chemical transformations in water, and may 
occur in the soil solution. Biotransformation (i.e., transformation caused by plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the arid environment 
at this site. Some organic COCs (e.g., 2-butanone, acetone, and methylene chloride) may be 
lost through volatilization, with subsequent degradation in the air. 

Table 6 summarizes the fate and transport processes that can occur at SWMU 52. COCs at 
this site include organic analytes and radiological and nonradiological inorganic analytes. For 
the reasons detailed above, wind, surface water, and biota are considered to be of low 
significance as potential transport mechanisms at this site. Significant leaching in the 
subsurface soil is unlikely and leaching into the groundwater at this site is highly unlikely. The 
potential for transformation of inorganic compounds is low and loss through decay of 
radiological COCs is insignificant because of their long half-lives. For some organic 
compounds, loss through volatilization and eventual degradation may be of moderate 
significance. 

Table 6 
Summary of Fate and Transport at SWMU 52 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Moderate to low 

SWMU = Solid Waste Management Unit. 

VI. Human Health Risk Assessment 

VI.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. 

Step 2. 

Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 
Potential pathways are identified by which a representative population might be exposed to 
the COGs. 
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Step 3. The potential intake of these eoes by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the eoe to an SNLlNM maximum background 
screening value. eoes that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for eoes that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological eoes and background. For radiological eoes, 
the incremental total effective dose equivalent (TED E) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological eoe occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the EPA, New Mexico 
Environment Department (NMED), and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological eoe risk values also are 
compared to background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

VI.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for SWMU 52. 
Section II presents a comparison of results to DOOs. Section III discusses the nature, rate, 
and extent of contamination. 

VI.3 Step 2. Pathway Identification 

SWMU 52 has been designated with a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered within the pathway analysis. Because of 
the location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to groundwater are considered. Depth to groundwater at SWMU 52 is 
approximately 480 to 500 feet bgs. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land use scenarios. Figure 3 
shows the conceptual site model flow diagram for SWMU 52. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 

Inhalation (dust and volatiles) Inhalation (dust and volatiles) 
Dermal contact Direct gamma 
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VIA Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentrations to the background screening levels. The methodology and 
results are described below. 

V1.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNLlNM 
maximum screening level for this area (Dinwiddie September 1997). The SNLlNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Section VI.6.2. Only the COCs that were 
detected above the corresponding SNLlNM maximum background screening levels or did not 
have either a quantifiable or a calculated background screening level were considered in further 
risk assessment analyses. 

For radiological COCs that exceeded the SNLlNM background screening levels, background 
values were subtracted from the individual maximum radio nuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and were 
detected above the analytical minimum detectable activity were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

V1.4.2 Results 

Tables 4 and 5 show SWMU 52 maximum COC concentrations that were compared to the 
SNLlNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COCs, seven constituents were measured at 
concentrations greater than their respective background screening values. Three constituents 
do not have quantified background screening concentrations. Five nonradiological COCs were 
organic compounds that do not have corresponding background values. 

For the radiological COCs, two constituents (H-3 and Th-232) exhibited measured activity 
greater than the corresponding background values. 

VI.5 Step 4. Identification of Toxicological Parameters 

Tables 7 and 8 list the COCs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values used for nonradiological COCs in Table 7 
were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the Health 
Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000), the EPA 
Region 6 (EPA 2002a), and the Risk Assessment Information System (ORNL 2003) electronic 
databases. 
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Table 7 
Toxicological Parameter Values for SWMU 52 Nonradiological COCs 

RIDo RfDinh SFo SFinh 

COC (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-dayt 1 (mg/kg-dayt 1 

Inorganic 
Arsenic 3E-4c M - - 1.SE+Oc 
Barium 7E-2c M 1.4E-4e - -
Beryllium 2E-3c LtoM S.7E-6c M -
Cadmium SE-4c H S.7E-Sf - -
Chromium, total 1.SE+Oc L - - -
Chromium VI 3E-3c L 2.3E-6c L -
Copper 3.7E-2f - - - -
Mercury 3E-4e - 8.6E-Sc M -
Nickel 2E-2c M - - -
Selenium SE-3c H - - -
Silver SE-3c L - - -
Vanadium 7E-3e - - - -
Organic 
Acetone 1 E-1 c L 1 E-1f - -
2-Butanone 6E-1 c L 2.9E-1c L -
bis(2-Ethylhexyl) phthalate 2E-2f - 2E-2f - 1.4E-2f 
Di-n-butyl phthalate 1 E-1c L 1 E-1f - -
Methylene chloride 6E-2c M 8.6E-1" - 7.1SE-3c 

----- -~ 

aConfidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1'989) taken from IRIS (EPA 2003): 

A = Human carcinogen 
B1 = Probable human carcinogen. Limited human data are available 
B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
"Toxicological parameter values from HEAST (EPA 1997a). 
troxicological parameter values from EPA Region 6 electronic database (EPA 2002a). 
9Toxicological parameter values from ORNL 2003. 
ABS = Gastrointestinal adsorption coefficient. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
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Table 7 (Concluded) 

Toxicological Parameter Values for SWMU 52 Nonradiological COCs 

= Integrated Risk Information System. 
= Milligram(s) per kilogram per day. 
= Per milligram per kilogram per day. 
= New Mexico Environment Department. 
= Oak Ridge National Laboratory. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Solid Waste Management Unit. 
= Information not available. 
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COC 
H-3 

Th-232 

Table 8 
Radiological Toxicological Parameter Values for SWMU 52 COCs 

Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 
(1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

7.20E-14 9.60E-14 0.0 A 
3.30E-11 1.90E-08 2.00E-11 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 

Dose conversion factors (DCF) used in determining the excess TEDE values for radiological 
COCs for the individual pathways were the default values provided in the RESRAD computer 
code (Yu et al. 1993a) as developed in the following documents: 

VI.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination were taken from DOE/EH-0070, "External Dose
Rate Conversion Factors for Calculation of Dose to the Public"· (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANLlEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for industrial and residential land use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land uses. 
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V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). 

Although the designated land use scenario for this site is industrial, risk and TEDE values for a 
residential land use scenario are also presented. 

V1.6.2 Risk Characterization 

Table 9 shows an HI of 0.05 for the SWMU 52 nonradiological COCs and an estimated excess 
cancer risk of 4E-6 for the designated industrial land use scenario. The numbers presented 
include exposure from soil ingestion, dermal contact, and dust and volatile inhalation for 
nonradiological COCs. Table 10 shows an HI of 0.02 and an estimated excess cancer risk of e 3E-6 for background constituents in the designated industrial land use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 6.8E-1 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land use scenario (industrial in this 
case); the calculated dose value for SWMU 52 for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 9.8E-6. 

For the residential land use scenario nonradiological COCs, the HI is 0.63 and the estimated 
excess cancer risk is 2E-5 (Table 9). The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally 
recommends that inhalation not be included in a residential land use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways are not considered (see Appendix 1). Table 10 
shows that for the SWMU 52 associated background constituents, the HI is 0.32 and the 
estimated excess cancer risk is 1 E-5. 

For the radiological COCs, the incremental TEDE for the residential land use scenario is 
1.7 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNLlNM February 
1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for SWMU 52 for the residential land use scenario is well below this 
guideline. Consequently, SWMU 52 is eligible for unrestricted radiological release as the 
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Table 9 
Risk Assessment Values for SWMU 52 Nonradiological COCs 

Industrial Land Use 
Maximum Scenarioa 

Concentration Hazard Cancer 
COC (mg/kg) Index Risk 

Inorganic 
Arsenic 6.7 0.03 4E-6 
Barium 412 0.01 -

Beryllium 1.2 0.00 5E-1O 
Cadmium 1.3 0.00 4E-10 
Chromium, totalb 28.2 0.01 6E-8 
Copper 18.4 0.00 -
Mercury 0.05e 0.00 -

Nickel 15.5 0.00 -

Selenium 0.57 0.00 -
Silver 0.76J 0.00 -
Vanadium 28.2 0.00 -
Organic 
Acetone 0.15 0.00 -
2-Butanone 0.016 0.00 -
bis(2-Ethylhexyl) phthalate 1.3 0.00 7E-9 
Di-n-bu!yIJ>hthalate 0.051 J 0.00 -
Methylene chloride 0.024 0.00 2E-7 

Total 0.05 4E-6 

aEPA 1989. 
bChromium, total assumed to be chromium VI (most conservative). 
eparameter was not detected. Concentration is one-half the detection limit. 
B = Parameter was found in associated blank. 
CDC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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Residential Land Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.31 2E-5 
0.08 -
0.01 1E-9 
0.03 9E-10 
0.13 1 E-7 
0.01 -

0.00 -
0.01 -
0.00 -
0.00 -

0.05 -

0.00 -
0.00 -

0.00 3E-8 
0.00 -
0.00 3E-7 

0.63 2E-5 
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Table 10 
Risk Assessment Values for SWMU 52 Nonradiological Background Constituents 

Background 
Concentrationa 

CDC (mg/kg) 
Arsenic 4.4 
Barium 214 
Beryllium 0.65 
Cadmium 0.9 
Chromium, totale 15.9 
Copper 18.2 
Mercury <0.1 
Nickel 11.5 
Selenium <1 
Silver <1 
Vanadium 21.5 

Total 

aDinwiddie September 1997, North Supergroup. 
bEPA 1989. 

Industrial Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.02 3E-6 
0.00 -
0.00 3E-10 
0.00 3E-10 
0.00 -
0.00 -

- -
0.00 -

- -

- -
0.00 -

0.02 3E-6 

eChromium, total assumed to be chromium III (most conservative) 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1E-5 
0.04 -
0.00 6E-10 
0.02 6E-10 
0.00 -

0.01 -

- -
0.01 -

- -
- -

0.04 -

0.32 1E-5 

residential land use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 2.9E-5. The excess cancer risk from 
the nonradiological COCs and the radiological COCs should be summed to provide risk 
estimates for persons exposed to both types of carcinogenic contaminants, as noted in 
OSWER Directive No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA Sites with 
Radioactive Contamination" (EPA 1997b). This summation is tabulated in Section V1.9, 
Summary. 

VI. 7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the 
residential land use scenario. 

For the nonradiological COCs under the industrial land use scenario, the HI is 0.05, which is 
less than the numerical guideline of 1 suggested in the RAGS (EPA 1989). Excess cancer risk 
is estimated at 4E-6. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001); thus, the excess cancer risk for this site is below 
the suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land use scenarios. Assuming the industrial land use scenario, for nonradiological 
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COCs the HI is 0.02 and the estimated excess cancer risk is 3E-6. Incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and, therefore, may appear to be 
inconsistent with numbers presented in tables and within the text. The incremental HI is 0.03 
and the estimated incremental cancer risk is 1.27E-6 for the industrial land use scenario. 
These incremental risk calculations indicate insignificant risk to human health from 
nonradiological COCs considering an industrial land use scenario. 

For radiological COCs under the industrial land use scenario, the incremental TEDE is 6.8E-1 
mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 9.8E-6. 

The calculated HI for the nonradiological COCs under the residential land use scenario is 0.63, 
which is below the numerical guidance. The excess cancer risk was estimated to be 2E-S. 
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1 E-S 
(Bearzi January 2001); thus, the excess cancer risk for this site is above the suggested 
acceptable risk value. The HI for associated background for the residential land use scenario 
is 0.32; the estimated excess cancer risk is 1E-S. The incremental HI is 0.31 and the estimated 
incremental cancer risk is 1.04E-S for the residential land use scenario. The incremental 
estimated excess cancer risk slightly exceeds guidelines considering a residential land use 
scenario. 

The incremental TEDE for a residential land use scenario from the radiological components is 
1.7 mrem/yr, which is significantly less than the numerical guideline of 7S mrem/yr suggested in 
"RESRAD Input Parameter Assumptions and Justification" (SNLlNM February 1998). The 
estimated excess cancer risk is 2.9E-S. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU S2 was based 
upon an initial conceptual model that was validated with confirmatory sampling conducted 
across the site during the two drilling events. The confirmatory sampling was implemented in 
accordance with the LWDS RFI Work Plan (SNLlNM March 1993). The DQOs contained in the 
work plan are appropriate for use in risk assessments. The data collected, based upon sample 
location, density, and depth, are representative of the site. The analytical requirements and 
results satisfy the DQOs. Data quality was verified/validated in accordance with SNLlNM 
procedures (SNLlNM January 2000, SNLlNM October 1991). Therefore, there is no uncertainty 
associated with the data quality used to perform the risk assessment at SWMU 52. 

Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Because the COCs are found in 
near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COC concentrations are used to provide 
conservative results. 
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Table 9 shows the uncertainties in nonradiological toxicological parameter values. There is a 
mixture of estimated values and values from the IRIS (EPA 2003), HEAST (EPA 1997a), 
Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), the Risk Assessment Information System (ORNL 2003), and EPA Region 6 
(EPA 2002a) electronic databases. Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment 
Information System (ORNL 2003) or the EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological GOGs are within the acceptable range for human 
health for the industrial land use scenario compared to established numerical guidance. 

The HI for the nonradiological GOGs is within the acceptable range for the residential land use 
scenario compared to established numerical guidance. Although the estimated excess cancer 
risk is slightly above the NMED guideline for the residential land use scenario, maximum 
concentrations were used in the risk calculation. Because the site has been adequately 
characterized, average concentrations are more representative of actual site conditions. The 
upper confidence limit (UGL) of the average concentrations for arsenic, the main contributor to 
excess cancer risk (3.2 milligrams [mg]/kilogram [kg]) (Appendix 2), is below background 
(4.4 mg/kg), which eliminates arsenic from the risk calculation. With the removal of arsenic, the 
total estimated excess cancer risk is reduced to 4E-7, and the incremental excess cancer risk is 
reduced to 4.31 E-7 (Table 11). Thus, using realistic concentrations in the risk calculations that 
more accurately depict actual site conditions, the total and incremental estimated excess 
cancer risks are below NMED guidelines. 

For radiological GOGs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial and residential land use scenarios are within guidelines and represent 
only a small fraction of the estimated 360 mrem/yr received by the average U.S. population 
(NGRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

VI.9 Summary 

SWMU 52 contains identified GOGs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land use scenario, 
and the nature of contamination, potential exposure pathways identified for this site included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical GOGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological GOGs show that for the industrial land use scenario the HI (0.05) is significantly 
lower than the accepted numerical guidance from the EPA. Estimated excess cancer risk is 
4E-6; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land use scenario (Bearzi January 2001). The incremental HI is 0.03, and the 
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Table 11 
Risk Assessment Values for SWMU 52 Nonradiological COCs with 

UCL Concentrations for the Major Risk Drivers 

Maximum Residential Land Use Scenariob 

Concentration! 
COC 

Inorganic 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium, totalC 

Copper 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Organic 
Acetone 
2-Butanone 
bis(2-Ethylhexyl) phthalate 
Di-n-butyl phthalate 
Methylene chloride 

Total 

aUCL concentrations and risks in bold. 
bEPA 1989. 

UCLa (mg!kg) 

3.2 
412 
1.2 
1.3 

28.2 
18.4 
0.05d 

15.5 
0.57 

0.76 J 
28.2 

0.15 
0.016 

1.3 
0.051 J 
0.024 

Hazard 
Index 

Below Background 
0.08 
0.01 
0.03 
0.13 
0.01 
0.00 
0.01 
0.00 
0.00 
0.05 

0.00 
0.00 
0.00 
0.00 
0.00 

0.32 

cChromium, total assumed to be chromium VI (most conservative). 
dParameter was not detected. Concentration is one-half the detection limit. 
B = Parameter was found in associated blank. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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Cancer 
Risk 

Below Background 
-

1E-9 
9E-10 
1 E-7 

-
-
-

-
-
-

-
-

3E-8 
-

3E-7 

4E-7 
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incremental excess cancer risk is 1.27E-6 for the industrial land use scenario. Incremental risk e calculations indicate insignificant risk to human health for the industrial land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land use scenario the HI (0.63) is below the 
accepted numerical guidance from the EPA. Estimated excess cancer risk is 2E-5. Thus, 
excess cancer risk is above the acceptable risk value provided by the NMED for a residential 
land use scenario (Bearzi January 2001). The incremental HI is 0.31, and the incremental 
excess cancer risk is 1.04E-5 for the residential land use scenario. Incremental excess cancer 
risk calculations slightly exceed guidelines considering the residential land use scenario. 

The HI for the nonradiological COCs is within the acceptable range for human health for the 
residential land use scenario compared to established numerical guidance. Although the 
estimated excess cancer risk is slightly above the NMED guideline for the residential land use 
scenario, maximum concentrations were used in the risk calculation. Because the site has 
been adequately characterized, average concentrations are more representative of actual site 
conditions. The UCL of the average concentrations for arsenic, the main contributor to excess 
cancer risk (3.2 mg/kg) (Appendix 2), is below background (4.4 mg/kg), which eliminates 
arsenic from the risk calculation. With the removal of arsenic, the total estimated excess 
cancer risk is reduced to 4E-7 and the incremental excess cancer risk is reduced to 4.31E-7 
(Table 11). Thus, using realistic concentrations in the risk calculations that more accurately 
depict actual site conditions, the total and incremental estimated excess cancer risk is below 
NMED guidelines. 

Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much 
lower than EPA guidance values; the estimated TEDE is 6.8E-1 mrem/yr for the industrial land 
use scenario. This value is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding incremental estimated cancer risk value is 9.8E-6 for the 
industrial land use scenario. Furthermore, the incremental TEDE for the residential land use 
scenario that results from a complete loss of institutional control is 1.7 mrem/yr with an 
associated risk of 2.9E-5. The guideline for this scenario is 75 mrem/yr (SNLlNM February 
1998). Therefore, SWMU 52 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 12. 

Table 12 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 1.2E-6 9.8E-6 1.1 E-5 
Residential 4.1 E-7 2.9E-5 2.9E-5 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of risk assessment analysis. It is therefore concluded that this site poses insignificant risk to 
human health under both the industrial and residential land use scenarios. 
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VII. Ecological Risk Assessment 

VI1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPEC) in the soil at SWMU 52. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment which is followed by a more 
detailed risk assessment, if warranted by the results of the scoping assessment. Initial 
components of the NMED's decision tree (a discussion of DOOs, data assessment, and 
evaluations of bioaccumulation as well as fate and transport potential) are addressed in 
previous sections of this report. At the end of the scoping assessment, a determination is made 
as to whether a more detailed examination of potential ecological risk is necessary. 

VI 1.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section VI1.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

V11.2.1 Data Assessment 

As indicated in Section IV, all COCs at SWMU 52 are from greater than 5 feet bgs. Therefore, 
no complete ecological exposure pathways exist at this site and no COCs are considered to be 
COPECs. 

V11.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioacccumulation potential is not evaluated. 

V11.2.3 Fate and Transport Potential 

The potential for the COCs to move from the source of contamination to other media or biota is 
discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this 
site. Degradation, transformation, and radiological decay of the COCs are also expected to be 
of low significance. 
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VI 1.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that no 
complete ecological pathways are associated with COCs at this site; therefore, no COPECs 
exist at the site. As a consequence, a more detailed risk assessment was not deemed 
necessary to predict the potential level of ecological risk associated with the site. 

VIII. References 

Baker, D.A., and J.K. Soldat, 1992. "Methods for Estimating Doses to Organisms from 
Radioactive Materials Released into the Aquatic Environment," PNL-8150, Pacific Northwest 
Laboratory, Richland, Washington. 

Bearzi, J.P. (New Mexico Environment Department), January 2001. Memorandum to RCRA
Regulated Facilities, "Risk-Based Screening Levels for RCRA Corrective Action Sites in New 
Mexico," Hazardous Waste Bureau, New Mexico Environment Department, Santa Fe, New 
Mexico. January 23, 2001. 

Callahan, M.A., M.W. Slimak, N.W. Gabel, I.P. May, C.F. Fowler, J.R Freed, P. Jennings, 
RL. Durfee, F.C. Whitmore, B. Maestri, W.R. Mabey, B.R Holt, and C. Gould, 1979. "Water
Related Environmental Fate of 129 Priority Pollutants," EPA-440/4-79-029, Office of Water and 
Waste Management, Office of Water Planning and Standards, U.S. Environmental Protection 
Agency, Washington, D.C. 

Dinwiddie, R.S. (New Mexico Environment Department), September 1997. Letter to M.J. 
Zamorski (U.S. Department of Energy), "Request for Supplemental Information: Background 
Concentrations Report, SNUKAFB." September 24,1997. 

DOE, see U.S. Department of Energy. 

EPA, see U.S. Environmental Protection Agency. 

Howard, P.H., 1989. "Volume I: Large Production and Priority Pollutants," Handbook of 
Environmental Fate and Exposure Data for Organic Chemicals, Lewis Publishers, Inc., Chelsea, 
Michigan. 

Howard, P.H., 1990. "Volume II Solvents," Handbook of Environmental Fate and Exposure 
Data for Organic Chemicals, Lewis Publishers, Inc. Chelsea, Michigan. 

IT, see IT Corporation. 

IT Corporation (IT), 1992. "Results of Analyses on Samples SNLA010118, SNLA010120, and 
SNLA010121 Collected from Liquid Waste Disposal System Tanks at Technical Area Von 
July 29, 1992," IT Corporation, Albuquerque, New Mexico. November 3, 1992. 

Kocher, D.C. 1983. "Dose-Rate Conversion Factors for External Exposure to Photon Emitters 
in Soil," Health Physics, Vol. 28, pp. 193-205. 

AU6-05JWP/SNL05: R5701·3.doc 33 840857.04.22 06109/054:00 PM 



RlSK ASSESSMENT FOR SWMU 52 

Micromedex, Inc., 1998. "Registry of Toxic Effects of Chemical Substances (RTECS)," 
Hazardous Substances Databank. 

6/9/2005 

National Council on Radiation Protection and Measurements (NCRP), 1987. "Exposure of the 
Population in the United States and Canada from Natural Background Radiation," NCRP Report 
No. 94, National Council on Radiation Protection and Measurements, Bethesda, Maryland. 

National Oceanographic and Atmospheric Administration (NOAA), 1990. "Local Climatological 
Data, Annual Summary with Comparative Data," Albuquerque, New Mexico. 

NCRP, see National Council on Radiation Protection and Measurements. 

Neumann, G., 1976. "Concentration Factors for Stable Metals and Radionuclides in Fish, 
Mussels and Crustaceans-A Literature Survey," Report 85-04-24, National Swedish 
Environmental Protection Board. 

New Mexico Environment Department (NMED), March 1998. "Risk-Based Decision Tree 
Description," in New Mexico Environment Department, "RPMP Document Requirement Guide," 
RCRA Permits Management Program, Hazardous and Radioactive Materials Bureau, New 
Mexico Environment Department, Santa Fe, New Mexico. 

New Mexico Environment Department (NMED), December 2000. Technical Background 
Document for Development of Soil Screening Levels," Hazardous Waste Bureau and Ground 
Water Quality Bureau Voluntary Remediation Program, New Mexico Environment Department, 
Santa Fe, New Mexico. 

New Mexico Environment Department (NMED), 2004. "Compliance Order on Consent 
Pursuant to the New Mexico Hazardous Waste Act," § 74-4-10, New Mexico Environment 
Department. April 2004. 

NMED, see New Mexico Environment Department. 

NOAA, see National Oceanographic and Atmospheric Administration. 

Oak Ridge National Laboratory (ORNL), 2003. "Risk Assessment Information System," 
electronic database maintained by Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

ORNL, see Oak Ridge National Laboratory. 

Sandia National Laboratories/New Mexico (SNLlNM), October 1991. "Procedure for Validation 
of Chemical Measurement Data," Procedure QA-11-01, Rev. 0, Environmental Programs 
Department, Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNLlNM), March 1993. "RCRA Facility Investigation 
Work Plan for the Liquid Waste Disposal System (LWDS) ER Program Sites 4,5, and 52," 
Environmental Impact and Restoration Division, Sandia National Laboratories/New Mexico, 
Albuquerque, New Mexico. 

AU6·05IWP/SNL05:R5701·3.doc 34 840857.04.22 06/09/054:00 PM 



RISK ASSESSMENT FOR SWMU 52 6/9/2005 

Sandia National Laboratories/New Mexico (SNLlNM), September 1995. "Results for the Liquid 
Waste Disposal System (LWDS) RCRA Facility Investigation," Sandia National Laboratories, 
Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNLlNM), February 1998. "RESRAD Input 
Parameter Assumptions and Justification," Environmental Restoration Project, Sandia National 
Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNLlNM), January 2000. "Data Validation 
Procedure for Chemical and Radiochemical Data, Sandia National Laboratories/New Mexico 
Environmental Restoration Project, AOP 00-03," Rev. 0, Sandia National Laboratories, 
Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNLlNM), March 2000. "Annual Groundwater 
Protection Monitoring Report, Fiscal Year 1999," Groundwater Protection Program, Sandia 
National Laboratories/New Mexico, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNLlNM), May 2001. "Response to NMED's 
Request for Supplemental Information (RSI) on the Liquid Waste Disposal System RCRA 
Facility Investigation (RFI) and No Further Action (NFA) Proposal for Solid Waste Management 
Unit (SWMU) 52," Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNLlNM), October 2001. "Summary of Monitoring 
Well Drilling Activities, TA-V Groundwater Investigation," Sandia National Laboratories/New 
Mexico, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNLlNM), November 2001. "TA-V Groundwater 
Investigation, Fiscal Years 1999 and 2000," Sandia National Laboratories/New Mexico, 
Albuquerque, New Mexico. 

SNLlNM, See Sandia National Laboratories, New Mexico. 

U.S. Department of Energy (DOE), 1988. "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public," DOE/EH-0070, Assistant Secretary for Environment, Safety 
and Health, U.S. Department of Energy, Washington, D.C. 

U.S. Department of Energy (DOE), 1993. "Radiation Protection of the Public and the 
Environment," DOE Order 5400.5, U.S. Department of Energy, Washington, D.C. 

U.S. Department of Energy (DOE), U.S. Air Force, and U.S. Forest Service, September 1995. 
"Workbook: Future Use Management Area 2," prepared by the Future Use Logistics and 
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air 
Force, and the U.S. Forest Service. 

U.S. Environmental Protection Agency (EPA), November 1986. "Test Methods for Evaluating 
Solid Waste," 3rd ed., Update 3, SW-846, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 

AU6-05/WP/SNL05:R5701-3.doc 35 840857.04.22 06/09/054:00 PM 



RISK ASSESSMENT FOR SWMU 52 6/9/2005 

u.s. Environmental Protection Agency (EPA), 1988. "Federal Guidance Report No. 11, Limiting 
Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors for 
Inhalation, Submersion, and Ingestion," Office of Radiation Programs, U.S. Environmental 
Protection Agency, Washington, D.C. 

u.S. Environmental Protection Agency (EPA), 1989. "Risk Assessment Guidance for 
Superfund, Vol. I: Human Health Evaluation Manual," EPAl540-1089/002, Office of Emergency 
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1991. "Risk Assessment Guidance for 
Superfund, Volume I: Human Health Evaluation Manual (Part B)," Office of Emergency and 
Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1997a. "Health Effects Assessment Summary 
Tables (HEAST), FY 1997 Update," EPA-540-R-97-036, Office of Research and Development 
and Office of Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1997b. "Establishment of Cleanup Levels for 
CERCLA Sites with Radioactive Contamination," OSWER Directive No. 9200.4-18, Office of 
Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1997c. "Ecological Risk Assessment Guidance 
for Superfund: Process for Designing and Conducting Ecological Risks," Interim Final, 
U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 2002a. "Region 6 Preliminary Remediation 
Goals (PRGs) 2002," electronic database maintained by Region 6, U.S. Environmental 
Protection Agency, Dallas, Texas. 

U.S. Environmental Protection Agency (EPA), 2002b. "Region 9 Preliminary Remediation 
Goals (PRGs) 2002," electronic database maintained by Region 9, U.S. Environmental 
Protection Agency, San Francisco, California. 

U.S. Environmental Protection Agency (EPA), 2002c. "Risk-Based Concentration Table," 
electronic database maintained by Region 3, U.S. Environmental Protection Agency, 
Philadelphia, Pennsylvania. 

U.S. Environmental Protection Agency (EPA), 2003. Integrated Risk Information System (IRIS) 
electronic database, maintained by the U.S. Environmental Protection Agency, Washington, 
D.C. 

Yanicak, S. (Oversight Bureau, Department of Energy, New Mexico Environment Department). 
Letter to M. Johansen (DOE/AIP/POC Los Alamos National Laboratory), March 1997. 
"(Tentative) list of constituents of potential ecological concern (COPECs) which are considered 
to be bioconcentrators and/or biomagnifiers." March 3, 1997. 

AU6·05IWP/SNL05:R5701-3.doc 36 840857.04.22 06/09/054:00 PM 



ruSK ASSESSMENT FOR SWMU 52 6/9/2005 

Yu, C., A.J. Zielen, J.J. Cheng, Y.C. Yuan, L.G. Jones, D.J. LePoire, Y.Y. Wang, C.O. Loureiro, 
E. Gnanapragasam, E. Faillace, A. Wallo III, W.A. Williams, and H. Peterson, 1993a. "Manual 
for Implementing Residual Radioactive Material Guidelines Using RESRAD," Version 5.0. 
Environmental Assessment Division, Argonne National Laboratory, Argonne, Illinois. 

Yu, C., C. Loureiro, J.J. Cheng, L.G. Jones, Y.Y. Wang, Y.P. Chia, and E. Faillace, 1993b. 
"Data Collection Handbook to Support Modeling the Impacts of Radioactive Material in Soil," 
ANLlEAIS-8, Argonne National Laboratory, Argonne, Illinois. 

AU6·051W P/SNL05: R5701-3.doc 37 840857.04.22 06/09/054:00 PM 



RISK ASSESSMENT FOR SWMU 52 6/9/2005 

This page intentionally left blank. 

AU6-05IWP/SNL05:R5701-3.doc 38 840857.04.22 06/09/05 4:00 PM 



RlSK ASSESSMENT FOR SWMU 52 

Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

6/9/2005 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within thE? boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 
1995); Workbook: Future Use Management Areas 3,4,5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

6/9/2005 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radio nuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Inqestion of contaminated soil 1r1gestion of contaminated soil IQgestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds' (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNLlNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNLlNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios', based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1 ) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED 1 = ---'-$--------
S BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

I, 
Cs *lR*EF*ED*(YvFor jpEF) 

BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = ----'-s __________ _ 

a BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1E-6 kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

6/9/2005 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *JR*EF*ED J = ----"'w ____ _ 

W BW*AT 

Iw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Uday) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 

where: 

C *K*JR. *EF*ED J = W I 

W BW*AT 

Iw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3 ) 

IRj = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x10-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNLlNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNLlNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLlNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNLlNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNLlNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNLlNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wk/yr)a,b 350a,b 
Exposure Duration (yr) 25a,b,e 30a,b,e 30a,b,e 

70a ,b,e 70 Adulta,b,e 70 Adulta,b,e 

Body Weight (kg) 15 Childa,b,e 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a ,b 25,550a ,b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,950a,b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Child a,b 
100 Adult",b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 

Volatilization Factor (m3/kq) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 

Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 

Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 

(cm2/day) 3,300a 5,700 Adulta 5,700 Adult" 
Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s}. 
kg = Kilogram(s}. 
m = Meter(s}. 
mg = Milligram(s). 
NA = Not available. 
wk = Weekes). 
yr = Year(s}. 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3fyr) 7,300d,e 10,950e 

Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5 d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kglyr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
eSNLlNM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
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10,950d 
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APPENDIX 2 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

6/9/2005 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (COCs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the 
COCs is more representative of actual site conditions. The NMED has proposed the use of the 
upper confidence limit (UCL) of the mean to represent average concentrations at a site (NMED 
December 2000). The UCL is calculated according to NMED guidance (Tharp June 2002) 
using the U.S. Environmental Protection Agency ProUCL program (EPA April 2002). Attached 
are the outputs from that program and the calculated UCLs used in the risk analysis. 
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General Statistics 

SWMU52 
-----~------------.-------
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SWMU.68, the Old Burn Site is located on the north side of Isleta Road, across from the 20-ft shock tube 
facility, approximately 1 mile east of the intersection of Lovelace and Isleta Roads. 

During 1965 to 1978, pool fire tests were conducted at SWMU 68 to study the effects of fire on weapons 
components and to determine the potential for release of radioactive material in case of a transportation 
(air, truck, rail) accident. The type of pool fire tests conducted at this site related to the development of 
shipping containers, space nuclear power reactors (the Space Nuclear Auxiliary Program [SNAP] reactor). 
and survivability of nuclear weapons. 

Prior to investigative and remedial activities, SWMU 68 consisted of an above-ground, earthen-bermed 
burn pan, a drainage ditch and overflow basin , a rectangular burn pit that was once lined with plastic, three 
debris piles. and two irregularly shaped borrow pits. 

Although not within the geographical boundary of SWMU 68, an area northwest of SWMU 68 designated 
as 68A Mound was administratively combined with SWMU 68 in 1996 because the debris was assumed to 
be associated with activities conducted at SWMU 68. Immediately south of the 68A Mound is a small, 
east-west trending arroyo. 

Depth to Groundwater 
The regional aquifer is approximately 123 ft bgs. 

Constituents of Concern 
Metals 
Radionuclides 
HE compounds 
Petroleum fuel compounds (VOCs and SVOCs) 
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During 1991 to 1994, several nonintrusive investigations were conducted including a UXO/HE visual sur
vey, a Phase I surface radiological survey, personnel interviews. and a review of historical aerial photo
graphs. 

RFI confirmatory sampling took place at SWMU 68 in August, September, and December 1996, and from 
October to November 1998. Soil samples were collected and analyzed for metals, VOCs, SVOCs, and 

SWMU 68 
Old Burn Site 

(Poster 1 of 2) 

A surface radiological VCM was conducted at SWMU 68 during January to March 1995 and January to 
March 1996. VCM activities were initially based upon findings of the Phase I radiological survey performed 
at SWMU 68. Of the sources identified during the Phase I survey, 240 point sources and 8 small area 
sources were remediated during the initial cleanup activities conducted from January to March 1995. 

From January to March 1996, resurveying (scanning) of SWMU 68 was performed on 6-ft centers (tOO
percent coverage), and point and area sources identified during this resurvey were removed during 
cleanup activities. Cleanup activities included radiation scanning to verify anomaly location, removal of 
fragment and/or soil until readings were at levels less than 1.3 times site-specific background , and post
cleanup (verification) soil sampling for gamma spectroscopy analysis. 

After the removal of soil contaminated with radionuclides, seven post-cleanup (verification) samples were 
collected. Samples were collected in the immediate vicinity of point sources and at a frequency of one in 
every ten locations from area sources exhibiting the highest residual gamma radiation readings. 

After the removal of soil contaminated with radionuclides. seven post-cleanup (verification) samples were 
collected. Samples were collected in the immediate vicinity of point sources and at a frequency of one in 
every ten locations from area sources exhibiting the highest residual gamma radiation readings. 

The cleanup activities conducted from January to March 1995 and from January to March 1996 produced 
15 drums of soil , 2 drums of metal fragments , and 3 drums of PPE. All waste streams were characterized 
as low-level radioactive waste and disposed of at an approved off-site facility. 

Radiological VCM activities were continued from May to June 1998 to complete remediation of area source 
anomalies. During the remediation of area sources, buried debris and other materials were identified. An 
area approximately 30 by 36 by 4 ft was excavated resulting in 144 drums, 100 cu yds soil, and 5 to 10 cu 
yds of contaminated scrap metal pieces, concrete, wire, and other debris. The drums were disposed of off 
site as low-level radioactive waste. 

At the conclusion of the radiological VCM, geophysical surveys were conducted at SWMU 68 around the 
burn pan and surrounding area to detect possible locations of additional buried waste. The 68A Mound 
was also surveyed, no anomalies were identified. 

RFI confirmatory sampling took place in August, September, and December 1996, and from October to 
November 1998. Samples were analyzed for metals, VOCs, SVOCs, and radionuclides. Arsenic, barium, 
beryllium, chromium, lead, nickel, thallium, and vanadium were detected above background values at vari
ous locations. Some of the lead concentrations in the overflow basin exceeded the NMED-approved 
industrial value for lead of 750 mg/kg. Six VOCs and five SVOCs were detected. Some samples had 
detections of Cs-137, Th-232, U-235, and U-238 above background activities. 

In 2004, a VCM was conducted to remove (1) the soil from the overflow basin with elevated lead concen
trations, (2) the burn pan and earthen berm surrounding it, and (3) man-made objects remaining on the 
site . 

Approximately 425 cu yds of lead-contaminated soil from the overflow basin was excavated and disposed 
of off-site as hazardous waste. A concrete pad (12.5 ft by 11.5 ft by 1ft deep) at the base of the basin was 
uncovered, broken into manageable pieces, and disposed of as construction debris. The final excavation 
of the overflow basin measured approximately 61 ft by 44ft by 3.5 ft deep. Fifteen confirmatory soil sam
ples were collected from the excavation floor and sidewall. The samples were analyzed for lead and 
SVOCs. None of the samples had detections above the NMED-approved industrial concentration for lead 
of 750 mg/kg. No SVOCs were detected in any of the samples . 

The soil from the earthen berm was spread over the ground surface to a thickness of less than 6 inches 
and then surveyed for radiological anomalies. Approximately 1/8 cu yd of low-level, radiologically-contami
nated soil was identified and disposed of at an appropriate off-site facility. The burn pan was then disas
sembled and the concrete pad beneath the burn pan was broken into manageable pieces. All test debris 
was disposed of as solid waste based on radiological survey results. Six confirmatory soil samples were 
collected for gamma spectroscopy analysis. No radionuclides were detected above background values. 
However, although not detected, the MDAs for U-235 and U-238 exceeded the background values. 

The 2004 VCM also consisted of housekeeping measures to remove any man-made objects from the site. 
All scrap wood, concrete chunks, plastic, fencing , cardboard, and burn test debris were collected and sent 
off-site as solid waste. As a final measure, the disturbed areas were graded and reseeded 
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Summary of Data Used for NFA Justification 
A total of 499 confirmatory soil analyses were used in the final risk assessment 

Soil samples were collected from the arroyo sediment, the plastic lined pit, the overflow basin, the 
drainage ditch running from the burn pan to the overflow bas in, the soil under the burn pan, the borrow 
pits , the debris piles, the floor and side walls of the radiological VCM excavation area, and the 68A 
Mound. 

Recommended Future Land Use 
Industrial land use was established for this site_ 

Excavation of the overflow basin at SWMU 68, November 2004. 
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Results of Risk Analysis 
Risk assessment results for the residential scenario are calculated per NMED risk assessment guidance in 
2003 as presented in the "Supplemental Risk Document Supporting Class 3 Permit Modification Process." 

Because COCs were present in concentrations or activities greater than background-screening levels or 
because constituents were present that did not have background-screening levels, it was necessary to per
form a risk assessment for the site. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario_ 

The maximum concentration value for lead was 702 milligrams mg/ kg and the UCL of the mean was 104 
mg/kg; this value exceeds the background value. The EPA intentionally does not provide any human health 
toxicological data on lead; therefore , no risk parameter values could be calculated _ The NMED guidance for 
lead screening concentrations for construction and industrial land-use scenarios are 750 and 1,500 mg/kg , 
respectively. The EPA screening guidance value for a residential land-use scenario is 400 mg/kg _ The UCL 
of the mean concentration for lead at this site is less than all the screening values; therefore , lead was elim
inated from further consideration in the human health risk assessment 

The total human health HI was 1.18 for the residential land-use scenario, which is greater than the NMED 
guideline of 1. The total estimated excess cancer risk was 4E-5 for the residential land-use scenario, which 
is above the NMED guideline of 1 E-5. Using the UCLs of the mean concentrations for the main contribu
tors to risk (arsenic), the total HI was reduced to 0.56, and the total estimated excess cancer risk was 
reduced to 5E-7. Thus the total HI and excess cancer risks using UCLs are below NMED guidelines. 

The human health incremental TEDE for a residential land-use scenario was 8.1 mrem/yr, which is below 
the EPA numerical guideline of 75 mrem/yr, and the human health incremental TEDE for an industrial land
use scenario was 3.2 which is below the EPA numerical guideline of 15 mrem/yr_ Therefore, SWMU 68 is 
eligible for unrestricted radiological release _ 

Using the SNL ecological risk assessment methodology, the ecological risk for SWMU 68 is predicted to be 
low. 

In conclusion, human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance. Thus, SWMU 68 is proposed for CAC without institutional controls. 

Human Heallh Risk Assessment Values for SWM U 68 Non radiological COCs 

Maximum/ Rnid~ntiaJ Land-Ust Scenari<r I Residential Land· UK Scenario-
UCL (Maximum Concentrations) (UCL Concentratkm.s} 

Concent ration Hazard Cancer I Haz.ard I Cancr:r 
coc (mglkg) Index Risk Index Risk 

Inorganic 

0.62 3E-5 Below Below 
Arsenic 13.4 / 5.04 Backoround Backoround 
Barium 429 0.08 - 0.08 
Beryllium 1_3 0.01 IE-9 0.0 1 IE-9 

Chromium, total 17.6 0.00 - 0.00 -
Cobalt 6.6 0.00 1E·9 0.00 7E-9 

Nickel 15.2 0.01 - 0.01 

Thal lium 1. 8 0.36 - 0.36 -
Vanadium 24.7 0.05 - 0.05 -
01"'2.anic 
Acetone 0. 11 J 0.00 - 0.00 -
Benzene 0.055 0.00 9E-8 0.00 9E·8 

Benzoic acid 1.12 0.00 - 0.00 -
Bromomethane 0.0036 J 0_00 0.00 

2-Butanone 0.012 J 0_00 - 0.00 -
Chloromethane 0.005 J 0_00 4E-9 0.00 4E-9 

Diethvlohthalate 0.93 0.00 - 0.00 -
Di-n-butvl ohthalate 0.067 J 0.00 - 0.00 -
2,4-Dinitrotoluene 5.1 0.04 - 0.04 
bis(2-Ethylhexyl) 0.00 3E·9 0.00 3E-9 

I ohthalate 0.1495b 
Meth lene chloride 0.0304 0.00 4E-7 0.00 4E-7 

Total 1.18 4E·5 0.56 5E-7 

NMED Guidance <I <J E-5 <I <1£-5 

Note: UCLs are calculated only for risk drivm. UCL concentrations are in bold. 
1 EPA 1989. 
bMaximum concentration is one-half the method detection limit 
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1.0 SOLID WASTE MANAGEMENT UNIT 68, OLD BURN SITE 

1.1 Summary 

Sandia National Laboratories/New Mexico (SNLINM) is proposing a risk-based Corrective 
Action Complete (CAC) determination for Environmental Restoration (ER) Solid Waste 
Management Unit (SWMU) 68, Old Burn Site. SWMU 68 is listed in the Hazardous and Solid 
Waste Amendments (HSWA) Module IV of the SNL/NM Resource Conservation and Recovery 
Act (RCRA) Hazardous Waste Management Facility Permit (NM5890110518) (EPA August 
1993). This Final Investigation Report provides the site description and history, summarizes the 
investigative and remedial activities, and presents the rationale for the proposed CAC decision, 
based upon risk assessment results that predict acceptable levels of risk under current and 
projected future land use. 

In addition, this Final Investigation Report and CAC proposal documents the completion of 
voluntary corrective actions (VCAs) and the current conditions of SWMU 68. Review and 
evaluation of all available, relevant data for SWMU 68 indicate that concentrations of 
constituents of concern (COGs) at the site are below applicable risk assessment action levels. 
Sampling results demonstrate that remediation efforts were successful and residual COGs pose 
an acceptable level of risk under current and projected future land use. This is consistent with 
the New Mexico Environment Department (NMED) No Further Action Criterion 5, which states, 
"The SWMU/AOC [area of concern] has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use" (NMED March 
1998a). 

1.2 Description and Operational History 

This section describes the physical location and discusses the operational history of SWMU 68 
until operations ceased in 1978. 

1.2.1 Site Description 

SWMU 68, Old Burn Site, encompasses approximately 6.5 acres (SNL/NM April1994) on 
federally owned land controlled by the U.S. Air Force (USAF). The site is located on the north 
side of Isleta Road, across from the 20-foot shock tube facility, approximately 1 mile east of the 
intersection of Lovelace and Isleta Roads (Figures 1.2.1-1 and 1.2.1-2). The average elevation 
of the site is 5,861 feet above mean sea level (SNLINM April1994). 

Prior to investigative and remedial activities, SWMU 68 consisted of an aboveground, 
earthen-bermed burn pan, a drainage ditch and overflow basin, a rectangular burn pit that was 
once lined with plastic, three debris piles, and two irregularly shaped borrow pits 
(Figures 1.2.1-3 and 1.2.1-4 ). 

As shown in Figure 1.2.1-4, the burn pan measured 30 by 30 feet and was set inside a square, 
earthen-bermed area. Entrenched into the ground, the pan had a 32- by 32-foot concrete slab 
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base with 3-foot-high steel sides emplaced 1 foot inside the outer edges of the concrete slab. 
The floor, comprised of the concrete slab and steel, sloped towards the center diagonal, where 
one 6-inch-diameter, galvanized iron floor drain was located. The floor drain emptied into a 
3-inch-diameter, galvanized iron pipe that discharged into an unlined drainage ditch at the 
southwestern corner of the burn pan. The drainage ditch led to a plastic-lined, wooden-framed 
overflow basin southwest of the burn pan. A valve was located on the discharge pipe 
approximately 1 0 feet southwest of the southwestern corner of the burn pan. Rusted metal test 
stands, tumbleweeds, and other plant and sediment debris were present inside the burn pan. 

Another rectangular pit that contained evidence of a burned plastic liner was located 
approximately 175 feet south of the burn pan. This pit was used in conjunction with burn tests 
carried out in the concrete and metal burn pan (SNUNM December 1993a, Berry August 1969). 
Burned wood present at the edges of the pit suggested that the pit was an engineered structure. 

The Operational Unit (OU) 1334 (Central Coyote Test Area [CCTA]) RCRA Facility Investigation 
(RFI) Work Plan (SNUNM October 1994) documented four debris "mounds" present at the site. 
Three of these mounds consisted of piles of debris. The debris included metal test stands, 
metal pans, concrete blocks, metal pipe, asbestos-covered pipe, wire, metal grates, and metal 
scraps. These piles and materials were removed during a housekeeping voluntary corrective 
measure (VCM) conducted during October 1995 (Cox November 1995). 

The fourth mound, located approximately 600 feet north-northeast of the burn pan near the 
unnamed arroyo, contained burned metal mesh, wood scraps, insulation material, and melted 
aluminum fragments. About 150 feet northeast of the burn pan, two wooden utility poles were 
lying on the surface next to a small pile of ceramic pipe debris. The ceramic pipe debris and 
fourth debris mound were removed during a housekeeping VCM in 2000. 

Two irregularly shaped pits were located to the north and south of the burn pan. The irregular 
shapes indicate that they may have served as borrow pits for the material used to construct the 
earthen berm around the burn pan. Although a small amount of insulated electrical wiring and 
woven canvas straps was excavated during the RFI sampling in the northern pit, no evidence or 
information has been found to indicate these pits were used for burn tests or as 
drainage/holding ponds. 

In August 1996, a large mound was identified northwest of SWMU 68. This mound, referred to 
as "68A Mound," was assumed to be associated with activities conducted at SWMU 68. 

SWMU 68 is located on alluvial deposits correlated to Tijeras/Latene soil units (IT May 1994 ), 
with permeabilities ranging from 0.6 to 2.0 inches per hour (USDA et al. June 1977). The 
geologic and hydrologic conditions are expected to be similar to those encountered at 
groundwater monitoring wells (TRS-1 and TRS-2) to the west. Geologic information from TRS-1 
indicates that the local area is covered with approximately 122 feet of proximal to mid-fan 
alluvial sediments. An outcrop of Paleozoic limestone is present just west of the burn pan, and 
Precambrian basement granite is exposed in the arroyo north of the site. Water levels are fairly 
stable in the bedrock aquifer (SNUNM March 1998). Depth to groundwater is estimated to be 
between 116 and 123 feet below ground surface (bgs) (Foutz et al. 1995). The direction of 
groundwater flow in the vicinity of SWMU 68 is generally to the west-southwest (SNUNM March 
1998). A detailed discussion of the local setting at SWMU 68 is presented in the RFI Work Plan 
for OU 1334 (CCTA) (SNUNM October 1994). 
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1.2.2 Operat~onal History 

SWMU 68 is located in the former Area Y explosives testing area of the Coyote Test Field 
(CTF). Prior to its use by SNLINM, the area that comprises the CTF was the setting for early 
homesteads, agriculture, and ranching. Several of the old structures found in the CTF were 
used later for SNLINM operations. In the mid-1950s, the Atomic Energy Commission requested 
that the Sandia Corporation (currently SNL/NM) participate in future full-scale explosives testing 
operations. The CCTA was used for various test activities from the 1940s until the late 1970s. 

SWMU 68 is not present on a 1961 aerial photograph of this area (USGS 1961 ). Construction 
diagrams for the burn pan are dated 1965; therefore, the burn pan was probably constructed 
around this time (SNL/NM June 1965). Testing activities took place until 1978. When the 
current testing facility in Lurance Canyon became active in 1981, this site was declared inactive 
(SNLINM December 1993b). A 1971 aerial photograph shows all of the known site features 
(USGS 1971 ), while 1983 and 1991 aerial photographs show increasing revegetation of the 
area (USDA 1983, USGS 1991). 

Pool fire tests were conducted at SWMU 68 to study the effects of fire on weapons components 
and to determine the potential for release of radioactive material in case of a transportation (air, 
truck, rail) accident. The type of pool fire tests conducted at this site related to the development 
of shipping containers, space nuclear power reactors (the Space Nuclear Auxiliary Program 
[SNAP] reactor) (Sandhaus August 1994, Berry August 1969, Baker and Cranfill May 1971 ), 
and survivability of nuclear weapons. 

The testing procedure included preparing the instrumentation for the fire, placing the test unit on 
stands within the burn pan, filling the burn pan with water, and floating a defined amount of fuel 
on top of the water to provide the desired burn time. Magnesium scrap was also ignited in some 
of the burn tests involving SNAP reactors (Berry August 1969). Instrumentation materials 
included steel, fiberglass, asbestos, and magnesium oxide. When tests were performed, all 
equipment was brought to the site in a trailer, and a diesel generator was used for power. 
Water for the tests was brought by tank truck and fuel was delivered by a USAF fuel truck. 

Burn tests commonly lasted 30 minutes. The normal rate of burn was 0.25 inches of fuel per 
minute. Approximately 1,500 gallons of fuel would be used for a 30-minute test. All of the fuel 
was consumed during the test. An interviewee involved in the testing indicated that 
predominantly jet petroleum-4 fuel was used because of its availability from the USAF (SNLINM 
December 1993b ). 

After a pool fire test was performed, the remaining water was probably released by opening the 
valve at the southwestern corner of the burn pan, which drained to the overflow basin southwest 
of the burn pan. The test unit would then be recovered and returned to the project group for a 
post-test evaluation. However, in some tests, depending upon what materials were used in the 
test unit, the unit was taken directly to either the Chemical or Mixed Waste Landfill in Technical 
Area (TA)-111 for disposal (SNLINM December 1993b). 

Burn tests with magnesium scrap and the SNAP reactors were conducted in the plastic-lined pit 
(Berry August 1969). The SNAP reactors contained magnesium-thorium alloy, aluminum, 
Haynes-25 alloy, graphite, and stainless steel. These materials surrounded the simulated 
reactor materials, which consisted of zirconium oxide fuel capsules (Berry August 1969). Prior 
to investigation and remedial activities, burned remains of plastic and wooden frames were 
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visible in the pit, although the residual materials were reportedly cleaned up and disposed of 
after the tests were completed (SNLINM December 1993b). 

The materials for each test depended upon the item being tested. Shipping containers were 
tested without any weapons materials present. The containers used at the time were two basic 
types: one composite was made of redwood overlain by steel, and one was a lead-lined steel 
vessel. Only one container tested has been specifically identified as the Radioactive Materials 
Shipping Cask manufactured by DuPont (SNL/NM December 1993b ). 

Beryllium and small amounts of depleted uranium may have been present in some of the 
weapons components tested. Lead was not present in weapon components. Some of the 
alloys used contained thorium. A magnesium-thorium alloy was used for structural simulations 
(SNL/NM September 1993, SNL/NM December 1993b). 

1.3 Land Use 

This section discusses the current and projected future land uses for SWMU 68. 

1.3.1 Current Land Use 

The current land use for SWMU 68 and the surrounding area (Coyote Canyon) is industrial. 
SWMU 68 is considered to be an inactive site. 

1.3.2 Future/Proposed Land Use 

The projected future land use for SWMU 68 and the surrounding Coyote Canyon area is 
industrial (DOE and USAF March 1996). 

1.4 Investigatory Activities 

Initial investigations that identified the Old Burn Site as a potential SWMU (Investigation 1) were 
conducted in the mid-1980s under the U.S. Department of Energy (DOE) Comprehensive 
Environmental Assessment and Response Program (CEARP) in conformance with the 
Comprehensive Environmental Response, Compensation and Liability Act, and the 
U.S. Environmental Protection Agency (EPA) RCRA Facility Assessment (RFA) (DOE 
September 1987, EPA April1987). In 1992, preliminary investigations began that included 
background information reviews and personnel interviews (Investigation 2). From January 1995 
through February 1999, radiological and "housekeeping" VCMs with confirmatory soil sampling 
were conducted (Investigations 3 and 4). Seeping sampling (Investigation 5) and the RFI 
(Investigation 6) comprise the site characterization phase at SWMU 68 that also included 
additional RFI sampling required by the EPA and NMED. The final VCA, completed in 
December 2004, included removal of soil and concrete from the overflow basin and other 
housekeeping activities. Chapter 4.0 discusses the implementation of this VCA, which 
completed characterization and cleanup of SWMU 68. 

AU9-05NI/P/SNL05:R5756.doc 1-13 840857.06.05 09/14/05 11:38 AM 



This page intentionally left blank. 

AU9-05/WP/SNL05:R5756.doc 1-14 840857.06.05 09/14/05 11:38 AM 



2.0 SUMMARY OF SWMU 68 SITE CHARACTERIZATION ACTIVITIES 

The investigative history of SWMU 68 includes numerous discrete investigations and VCMNCA 
projects. To facilitate discussion, this investigative history has been subdivided into three major 
phases that are summarized as follows: 

• Site Identification Phase (Section 2.1 ). This phase included initial SNUNM facility
wide investigations that first identified the Old Burn Site as a potential SWMU. The 
Site Identification Phase also includes a soil sampling investigation that was 
conducted as part of the CEARP and the initial site background investigation 
conducted by ER Project personnel. 

• Preliminarv Field Survey Phase (Section 2.2). Two ER Project-wide field surveys 
comprise this phase and included an unexploded ordnance (UXO)/high explosive 
(HE) survey and a surface radiation survey. These two surveys addressed 
preliminary health and safety concerns, included cleanup activities, and provided 
additional site characterization information. 

• Site Characterization Phase (Section 2.3). This phase included two soil sampling 
investigations (Scoping and RFI sampling programs) and the VCM conducted 
during 1995 and 1996 that addressed point sources with elevated radiological 
constituent concentrations identified during the Scoping effort. The VCM included 
removal of point sources. Additional RFI sampling was also performed as part of 
the Site Characterization Phase based upon comments from the EPA (EPA 
November 1995) and from the NMED in a Request for Supplemental Information 
(RSI) (NMED August 1997) and in a Notice of Deficiency (NOD) (NMED March 
1998b) to the RFI Work Plan for OU 1334 (CCTA) (SNUNM October 1994). A 
preliminary risk assessment using the RFI confirmatory sampling results indicated 
that the site required further cleanup in the overflow basin. The results were used 
to revise the conceptual site model (CSM), which is discussed in Chapter 3.0, and 
design the final VCA (Chapter 4.0), which completed cleanup and characterization 
of SWMU 68. 

Sections 2.1 through 2.3 describe each SWMU 68 Investigation Phase and the corresponding 
investigations or VCMs. The results, conclusions, and data gaps for each phase are 
summarized at the end of each section. 

2.1 SWMU 68 Site Identification Phase 

Two investigations comprise the SWMU 68 Site Identification Phase. The initial investigation 
included both the RFA and CEARP that were SNUNM facility-wide assessments conducted in 
1987 to identify potential SWMUs. The second investigation was the SWMU 68 Background 
Investigation that consisted of a thorough review of historical test documents, interviews with 
former site workers, and an analysis of available aerial photographs covering the SWMU 68 
area. These two investigative activities are described in more detail in Sections 2.1.1 and 2.1.2. 
Section 2.1.3 summarizes the overall results of this phase. 
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2.1.1 Investigation 1-Resource Conservation and Recovery Act Facility 
Assessment and Comprehensive Environmental Assessment and 
Response Program 

Investigation 1 included the RFA (EPA April1987) and the CEARP (DOE September 1987) that 
were both SNL/NM facility-wide preliminary investigations intended to identify potential SWMUs 
for further evaluation. SWMU 68 was not located during the RFA, but was located and 
documented during the CEARP. 

2. 1. 1.1 Nonsampling Data Collection 

Nonsampling data collection activities conducted as part of Investigation 1 included a review of 
archival records and testing documents, site visits, and interviews with SNLINM staff. These 
preliminary investigations focused on identifying potential SWMUs based upon process 
knowledge regarding the presence or use of hazardous constituents or materials at the Old 
Burn Site. 

2.1.1.2 Sampling Data Collection 

In 1989, soil sampling was conducted at the site as part of the CEARP investigation (DOE 
January 1989). Four composite subsurface soil samples were collected from 0 to 1.5 feet bgs 
near the overflow basin southwest of the burn pan and along the drainage ditch that led from the 
burn pan to the overflow basin. The samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), HE compounds, polychlorinated biphenyls, 
inorganic compounds, metals, total uranium, thorium, strontium-90, and plutonium (DOE 
January 1989). Annex A presents a summary of the results as well as the CEARP sampling 
locations. 

No sampling was conducted under the RFA. 

2.1.1.3 Results and Conclusions 

The results of the CEARP sampling are provided in Annex A. Based upon the limited 
radiological screening data, Kirtland Air Force Base (KAFB) subsequently removed a limited 
amount of thorium-contaminated test debris for proper disposal. 

2.1.2 Investigation 2-SWMU 68 Background Investigation 

A review of background information was conducted in order to collect available relevant 
information regarding SWMU 68. Sources included additional interviews with SNLINM staff and 
contractors familiar with the site's operational history, reviews of existing historical site records 
and reports, and an aerial photo image interpretation of the site (IT April 1994 ). 
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2.1.2.1 Nonsampling Data Collection 

Nonsampling activities included interviews with former site workers, archival research of the Old 
Burn Site records, review of aerial photographs, and site visits. Definitive information of the 
testing activities was obtained that included technical reports as well as some documentation of 
individual tests. Available aerial photographs of the SMWU 68 area were reviewed to confirm 
the general timing of the testing program and to look for evidence of other site activities. Site 
reconnaissance visits were conducted to establish current conditions and examine remaining 
test features on the ground. Personal interviews with former staff who had conducted and/or 
participated in testing at the Old Burn Site were performed and documented. 

2.1.2.2 Sampling Data Collection 

No sampling activities were associated with Investigation 2 at SWMU 68. 

2.1.2.3 Results and Conclusions 

Site background investigation activities better defined the Old Burn Site history and clarified 
information originally presented in both the CEARP Phase 1 Assessment Report (DOE 
September 1987) and the RFA (EPA April1987). Old Burn Site technical reports and interviews 
with former site workers yielded the most definitive information regarding the testing conducted 
at the site. Review of historical aerial photographs confirmed the general timing of the Old Burn 
Site operations and showed no evidence of other significant activities or features. The 
information obtained during the SWMU 68 Background Investigation is documented in the 
OU 1334 (CCTA) RFI Work Plan (SNL/NM October 1994) and in Section 1.2.2 of this report. 

2.1.3 Results, Conclusions, and Data Gaps for the SWMU 68 Site Identification 
Phase 

In 1993, based upon the results of the CEARP and site background investigations, the formal 
investigation of SWMU 68 was initiated by the ER Project. SWMU 68 was identified in Table 2 
of the original HSWA module issued by EPA Region 6, effective August 26, 1993 (EPA August 
1993). The SWMU 68 Background Investigation clarified and confirmed earlier historical testing 
information. After the Site Identification Phase was completed, SWMU 68 had been partially 
characterized but the nature and extent of contamination had not been determined. The initial 
CSM developed in the OU 1334 RFI Work Plan (SNL/NM October 1994) determined that an 
insufficient amount of data had been obtained to demonstrate that no hazardous waste or 
constituents were disposed of at any specific area at SWMU 68. Additional investigation 
sampling was indicated. 

2.2 SWMU 68 Preliminary Field Survey Phase 

During the mid-1990s, two preliminary field surveys were conducted at SWMU 68 as part of 
larger, ER Project-wide investigations that addressed potential UXO/HE and radiological 
hazards. Both surveys were completed prior to conducting additional site characterization 
fieldwork. Because the 1996 SWMU 68 radiological survey and VCM expanded upon the 1993 
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survey at adjacent SWMU 71, the results of both radiological surveys and corresponding 
surface radiation VCM cleanup activities are included in this section. 

2.2.1 Investigation 3-Unexploded Ordnance/High Explosives Survey 

In November 1993, KAFB Explosives Ordnance Disposal (EOD) personnel conducted a visual 
survey for the presence of UXO/HE on the ground surface at SWMU 68 in conjunction with 
SWMU 71. No live ordnance or HE were discovered. Expended ordnance debris that was 
collected and removed from the site included seven expended projectile fuses, three empty 
projectile base assemblies, one empty spotting smoke projectile, one empty practice projectile, 
one empty projectile fuse booster, and one concrete-filled ballistic projectile (Young and Byrd 
September 1994). The ordnance is related to anti-aircraft proximity fuse development and 
testing activities in this portion of the CCT A. The type and age of the ordnance predates the 
testing activities that occurred at the Old Burn Site. 

2.2.1.1 Nonsampling Data Collection 

The KAFB EOD survey of SWMU 68 comprised 100-percent coverage of the surface area. The 
UXO/HE survey coverage was greater than the defined site boundary to allow for a safety buffer 
and potential expansion of the site boundaries. 

2.2.1.2 Sampling Data Collection 

No sampling data collection activities were associated with Investigation 3 of SWMU 68. 

2.2. 1.3 Results and Conclusions 

No live UXO/HE debris was found at SWMU 68. 

2.2.2 Investigation 4-Radiological Land Surveys and Surface Radiation 
Voluntary Corrective Measure 

A Phase I surface radiation survey was conducted at SWMU 68 as part of a larger effort to 
survey SWMU 71 during December 1993 and January 1994 (RUST Geotech Inc. December 
1994 ). The radiological surveys were performed in accordance with the procedures presented 
in the Project Work Plan for Phase I (RUST Geotech Inc. December 1994). Surveys were 
conducted to identify and delineate areas exhibiting anomalous surface gamma radiation 
relative to background levels that were established at each SWMU. 

In 1996, an ER Project-wide Surface Radiation VCM was conducted that addressed radiation 
anomalies identified during the surveys conducted in 1993 and 1994. This Surface Radiation 
VCM included a complete radiological survey of SWMU 68 due to the detection of radiological 
anomalies at adjacent SWMU 71. The methods, procedures, and results of the Phase I surveys 
and the additional surveys and cleanup work conducted as part of the Surface Radiation VCM 
are documented in the "Final Report, Survey and Removal of Radioactive Surface 
Contamination at Environmental Restoration Sites" (Lambert et al. September 1997). 
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2.2.2.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 4 at SWMU 68. 

2.2.2.2 Sampling Data Collection 

The surface radiation survey covered a total of 78.9 acres of flat terrain at SWMUs 68 and 71. 
Approximately 14.7 acres in the central portion of the area were scanned at 6-foot centers 
(100-percent coverage) while the remaining area was scanned at 10-foot centers (70-percent 
coverage) using sodium iodide (Nal) detectors. Within the boundaries of SWMU 68, a total of 
64 point sources of gamma activity either greater than 30 percent or greater than natural 
background of approximately 11 microroentgens/hour were identified (SNL/NM September 
1997). A detailed summary of the surface radiological survey and anomalies found at the site is 
presented in Section 5.7.7 of the "Final Report, Surface Gamma Radiation Surveys for Sandia 
National Laboratories/New Mexico Environmental Restoration Project" (RUST Geotech Inc. 
December 1994 ). 

In December 1993, Los Alamos National Laboratory conducted an alpha radiation survey of the 
site with an electrostatic long-range alpha detector (Bounds January 1994). In contrast to the 
numerous point source anomalies found in the gamma radiation survey, "no widespread low
level radiation contamination was detected." The lack of detections above background probably 
results from the 200-foot grid spacing, the nature of contaminants, and the smaller percentage 
of area covered through this survey technique. 

2.2.2.3 Results and Conclusions 

A surface radiological VCM was conducted at SWMU 68 in conjunction with SWMU 71 during 
January to March 1995 and January to March 1996. VCM activities were initially based upon 
findings of the Phase I survey performed at SWMU 68. Point and small area sources identified 
during the Phase I survey were removed during activities from January to March 1995. From 
January to March 1996, resurveying (scanning) of SWMU 68 in conjunction with SWMU 71 was 
performed on 6-foot centers (1 00-percent coverage). Point and area sources identified during 
this resurvey were removed during cleanup activities from January to March 1996. 

Cleanup activities included radiation scanning to verify anomaly location, removal of fragment 
and/or soil until readings were at levels less than 1.3 times site-specific background, and post
cleanup (verification) soil sampling for gamma spectroscopy analysis. Of the sources identified 
during the Phase I survey, 240 point sources and 8 small area sources were remediated during 
the initial cleanup activities conducted from January to March 1995. Two point sources (71 E1 03 
and 71E123) could not be relocated. Remediation of three of the original area sources (71E15, 
71 E23, and 71 E29) was not completed at that time due to their potential depth and large size. 
Locations 71E15 and 71E29 fall within the SWMU 71 boundary. Five area sources (71E146, 
71 E147, 71 E148, 71 E149, and 71 E150) were determined to be naturally occurring geologic 
material and therefore remediation was not required. All new point and area sources identified 
during the resurveying activities at the site from January to March 1996 were either remediated 
or determined to be associated with naturally occurring geologic material. 
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After the removal of radiologically contaminated soil during the VCM activities from January to 
March 1995, seven postcleanup (verification) samples were collected within SWMU 68 from 
point and area sources. Samples were collected in the immediate vicinity of point sources at a 
frequency of one in every ten locations from area sources exhibiting the highest residual gamma 
radiation readings. Sample collection followed the sampling procedures and protocols 
described in the "Final Report, Survey and Removal of Radioactive Source Contamination at 
Environmental Restoration Sites, Sandia National Laboratories/New Mexico" (SNL/NM 
September 1997). Gamma spectroscopy analysis was performed on these samples to 
characterize the residual radioactivity remaining in the soil. 

The cleanup activities conducted from January to March 1995 and from January to March 1996 
produced 15 drums of soil, 2 drums of metal fragments, and 3 drums of personal protective 
equipment (PPE) (either 30-gallon or 55-gallon drums). All waste was characterized as 
"Radioactive-Low Level Only" (SNL/NM September 1997) and disposed of at an approved off
site facility. 

Radiological VCM activities were continued from May to June 1998 to complete remediation 
of area source anomalies 71 E15, 71 E23, and 71 E29. During the remediation of area 
source 71 E23, buried debris and other materials were discovered. An area approximately 
30 by 36 by 4 feet was excavated resulting in 144 drums (55-gallon), 10 soil piles (about 
10 cubic yards [cy] each), and 5 to 10 cy of contaminated scrap metal pieces, concrete, wire, 
and other debris. The drums were disposed of off site as radioactive waste. Sampling results 
associated with the excavation are presented with the SWMU 68 confirmatory sampling results 
in Section 2.3.2. 

From November to December 1998, geophysical surveys were conducted at SWMU 68 around 
the burn pan and surrounding area to detect possible locations of additional buried waste. The 
68A Mound was also surveyed. No anomalies indicative of buried waste were identified using a 
Geometries G-858 cesium vapor magnetometer. 

2.2.3 Results, Conclusions, and Data Gaps for the Preliminary Field Survey 
Phase 

The two investigations conducted during the Preliminary Field Survey Phase indicated that no 
UXO/HE were present at SWMU 68; however, radiological hazards did exist. All but two 
radiological anomalies identified in the SWMU 68 vicinity were remediated during the Surface 
Radiation VCM. The UXO/HE investigation was a surface investigation, and no soil samples for 
HE compounds were collected. Upon completion of the SWMU 68 Preliminary Field Survey 
Phase, a data gap existed in the characterization of HE compounds in the soil at SWMU 68. 

2.3 SWMU 68 Site Characterization Phase 

The SWMU 68 Site Characterization Phase is comprised of two soil sampling investigations and 
a VCM that were developed based upon the OU 1334 RFI Work Plan (SNL/NM October 1994), 
incorporating EPA comments (EPA November 1995), an NMED RSI (NMED August 1997, 
SNL/NM November 1997), and an NMED NOD (NMED March 1998b, SNL/NM July 1998). The 
Seeping Sampling and RFI were intended to provide additional information regarding the 
distribution of contamination at SWMU 68. 
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2.3.1 Investigation 5-Scoping Sampling 

In June 1995, SWMU 68 was investigated as part of a site-wide seeping sampling program. 
The purpose of this seeping sampling effort was to obtain preliminary analytical data to support 
the ER Project site ranking and prioritization. 

2.3.1.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 5 at SWMU 68. 

2.3.1.2 Sampling Data Collection 

Five surface soil samples and a duplicate soil sample (68-GR-001-0-SD) were collected from 
the 0- to 0.5-foot-bgs depth interval at SWMU 68. One sample was collected in the overflow 
basin (001 ), one in the drainage ditch (002), one in the plastic-lined pit (003), and one in each of 
the borrow pits (004 and 005) (Figure 1.2.1-3). Sample collection followed standard SNLINM 
sampling procedures and protocol. The Environmental Restoration Chemistry Laboratory 
analyzed the environmental samples for RCRA metals (plus beryllium) using modified EPA 
Method 6010 (EPA November 1986), for HE compounds using high-pressure liquid 
chromatography, and for total petroleum hydrocarbons (TPH) using an immunoassay method. 

The seeping samples were field-screened for VOCs using a photoionization detector. In 
addition, the SNL/NM Radiation Protection Sample Diagnostics (RPSD) Laboratory analyzed 
the samples for gamma-emitting radionuclides using gamma spectroscopy. 

2.3.1.3 Results and Conclusions 

Arsenic, beryllium, cadmium, mercury, selenium, and silver were not detected in any of the five 
scoping samples; however the method detection limits (MDLs) ranged from 10 milligrams 
(mg)/kilogram (kg) (for silver) to 50 mg/kg (for arsenic), exceeding the NMED background 
concentration levels in most cases. No HE compounds were detected in any of the samples 
using the method described in Section 2.3.1.2. However, low concentrations of VOCs (0 to 
3 parts per million [ppm]) were detected in Sample 68-GR-005-0-S, and TPH was detected 
above 100 ppm in Sample 68-GR-004-0-S. Although uranium-235 and uranium-238 were not 
detected in any of the samples, thorium-232 and cesium-137 were detected slightly above 
background in several samples. Thorium was detected in 68-GR-001-0-SD, 68-GR-004-0-S, 
68-GR-005-0-S, and cesium-137 was detected in 68-GR-001-0-S and 68-GR-001-0-SD). 
Annex B provides a summary of all scoping data results. 

Information gathered from process knowledge, a review of historical site files, and personal 
interviews aided in identifying the most likely COCs at SWMU 68 and selecting the types of 
analyses to be performed on soil samples. However, the preliminary scoping sampling data are 
not adequate to support a risk assessment. 
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2.3.2 Investigation 6-Resource Conservation and Recovery Act Facility 
Investigation 

Sampling activities at SWMU 68 were performed in accordance with the rationale and 
procedures described in the OU 1334 RFI Work Plan (SNUNM October 1994), as reviewed by 
the NMED DOE Oversight Bureau and the EPA. Pursuant to EPA comments on the RFI Work 
Plan (EPA November 1995), the sampling depth for subsurface samples was changed from 
1.5 to 2.0 feet bgs to 0.5 to 1.0 foot bgs. The NMED RSI (NMED August 1997, SNUNM 
November 1997) also required the following additional sampling: 

• Sampling at four locations beneath the burn pan (at 0 to 0.5 and 1.5 to 
2.0 feet bgs) 

• Sampling at four locations beneath the overflow basin and plastic-lined pit 

• Additional sampling along the drainage ditch at locations spaced no further than 
25 feet apart 

• VOC, gross alpha/beta activity, and gamma spectroscopy analyses of samples 
collected from beneath the borrow pits, burn pan, drainage ditch, overflow basin, 
plastic-lined pit, and arroyo channel 

• Total SVOC and total metals analyses of samples collected from beneath the burn 
pan 

• Sampling of material beneath the debris mound near utility poles 

Pursuant to NMED NOD comments on the OU 1334 RFI Work Plan (NMED March 1998b, 
SNUNM July 1998), the following additional sampling requirements were specified: 

2.3.2.1 

• VOCs, total SVOCs, total metals, gross alpha/beta activity, and gamma 
spectroscopy analyses of samples collected at the burn pan 

• VOC analysis of samples collected from beneath the borrow pits, burn pan, 
drainage ditch, overflow basin, plastic-lined pit, and arroyo channel 

Nonsampling Data Collection 

Sampling results from the CEARP and Seeping Sampling Investigations were reviewed and 
evaluated to determine the RFI soil sampling strategy at SWMU 68. 

2.3.2.2 Sampling Data Collection 

RFI confirmatory sampling took place at SWMU 68 in August, September, and December 1996, 
and from October to November 1998. Sample collection followed the methodology presented in 
the OU 1334 RFI Work Plan (SNUNM October 1994). SNUNM operating procedures, chain-of
custody, and sample documentation procedures were followed for all samples that were 
collected. The samples and the analytical suites are summarized in Table 2.3.2-1. Samples 
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Sample 
Areas Sampled Within Location in 

SWMU 68 Figure 2.3.2-1 a 

Site-Specific 006-008 
Background Arroyo 
Sediment 
Arroyo Sediment 009-011 

Plastic-Lined Pit 012-013 

Overflow Basin and 014-015 
Concrete Slab 037-038 

039-040 
Drainage Ditch 016-018 

041-042 
Burn Pan Sediment 019 
Burn Pan Concrete 033-036 
and Underlying 
Sediment 
Borrow Pits 020-023 

Debris Piles 024-026 

Radiological VCM 027-032 
Excavation 
68A Mound TR2b 

Refer to footnotes at end of table. 

Table 2.3.2-1 
Samples Collected at SWMU 68 and Analytical Suites 

Number of Samples (does not include duplicates) 
Sample Gross 
Depth(s) RCRA Metals + Alpha/Beta 
(ft bgs) Beryllium TAL Metals TCLP Metals SVOCs TCLP SVOCs VOCs Activity 
0-0.5, 4 surface, -- - - -- -- 3 surface, 
0.5-1.0 3 subsurface 3 subsurface 

0-0.5, 4 surface, -- - 6 surface, -- 3 surface, 3 surface, 
0.5-1.0 3 subsurface 6 subsurface 3 subsurface 3 subsurface 
0-0.5, 7 subsurface -- -- 12 subsurface -- 7 subsurface 6 subsurface 

1.5-2.0, 
2.5-3.0 
0.5-1.0, 13 subsurface 2 concrete -- 18 subsurface, -- 14 subsurface 12 subsurface, 
1.5-2.0, 2 concrete 2 concrete 
2.5-3.0 
1.5-2.0, 11 subsurface -- - 16 subsurface -- 14 subsurface 10 subsurface 
2.5-3.0 

NA -- 1 sediment 1 sediment 1 sediment -- -- --
0-0.5, -- 2 surface, -- 2 surface, -- 2 surface, 2 surface, 
1.5-2.0 2 subsurface, 2 subsurface 2 subsurface 2 subsurface, 

4 concrete 5 concrete 4 concrete 
0.5-1.0, 14 subsurface -- -- 4 surface, -- 1 surface, 12 subsurface 
1.5-2.0, 18 subsurface 13 subsurface 
2.5-3.0 
0-0.5 4 surface, -- 2 pipe debris 4 surface -- 3 surface 3 surface, 

2 pipe debris, 2 debris 2 pipe debris, 2 pipe debris 
1 debris 2 debris 1 debris 

4.0-4.5, - 12 subsurface -- 12 subsurface -- 12 subsurface 12 subsurface 
4.5-5.0 
5-5.5 -- 2 subsurface -- 2 subsurface -- 2 subsurface --

10-10.5 
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Table 2.3.2-1 (Concluded) 
Samples Collected at SWMU 68 and Analytical Suites 

Number of SalllQies(does not include duplicates) 
Sample Sample Isotopic Gamma Gamma 

Areas Sampled Within Location in Depth(s) Uranium and Spectroscopy Spectroscopy 
SWMU 68 Figure 2.3.2-1 8 (ft bgs) Thorium (On Site) lOff Site) Tritium Asbestos 

Site-Specific 006-008 0-0.5, 3 surface, 3 surface, -- -- --
Background Arroyo 0.5-1.0 3 subsurface 3 subsurface 
Sediment 
Arroyo Sediment 009-011 0-0.5, -- 4 surface 1 surface, -- --

0.5-1.0 3 subsurface 1 subsurface 
Plastic-Lined Pit 012-013 0-0.5, -- 7 subsurface -- -- --

1.5-2.0, 
2.5-3.0 

Overflow Basin and 014-015 0.5-1.0, -- 3 subsurface, -- -- --
Concrete Slab 037-038 1.5-2.0, 2 concrete 

039-040 2.5-3.0 
Drainage Ditch 016-018 1.5-2.0, -- 11 subsurface -- -- --

041-042 2.5-3.0 
Burn Pan Sediment 019 NA -- 1 sediment -- -- --
Burn Pan Concrete 033-036 0-0.5, -- 2 surface, 1 surface -- --
and Underlying 1.5-2.0 2 subsurface, 
Sediment 4 concrete 
Borrow Pits 020-023 0.5-1.0, -- 1 surface, -- -- --

1.5-2.0, 12 subsurface 
2.5-3.0 

Debris Piles 024-026 0-0.5 -- 3 surface, -- 1 surface --
3 pipe debris, 
6 debris 

Radiological VCM 027-032 4.0-4.5, -- 12 subsurface -- -- --
Excavation 4.5-5.0 
68A Mound TR2b 5-5.5 2 subsurface 2 subsurface 2 subsurface -- --

10-10.5 (isotopic uranium 
only) 

"Sample Identifications in Tables are CCTA-68-GR-XXX-YY-ZZ, where XXX= sample location shown in Figure 2.3.2-1, YY-ZZ =sample interval (in ft bgs). 
bSample locations for the 68A Mound are shown in Figure 2.3.2-3. 
bgs =Below ground surface. 
CCTA =Central Coyote Test Area. 
ft = Foot (feet). 
GR = Grab sample. 
NA = Not applicable. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 

SWMU 
TAL 
TCLP 
TR2 
VCM 
voc 

= Solid Waste Management Unit. 
=Target Analyte List. 
=Toxicity Characteristic Leaching Procedure . 
=Trench 2 sample. 
= Voluntary corrective measure. 
=Volatile organic compound. 
= No samples collected for analytical suite. 

Total Uranium 
--

--

--

--

--
I 

--
--

--

--

--

2 subsurface 



were identified by the following scheme: CCTA-68-GR-001-0-0.5-DU, where "CCTA-68-GR" 
specifies that this is a grab sample from the CCTA at SWMU 68; "001" indicates the sample 
location at the site as shown in Figure 2.3.2-1; "0-0.5'' is the sample interval (in feet bgs). The 
final character (C, D, DU, S, PO, EB, or TB) identifies the type of sample (concrete, debris, 
duplicate sample, sediment, pipe debris, equipment blank, or trip blank, respectively). The 
absence of a final character following the sample interval designates a soil sample. 

In August 1996, a large mound was identified northwest of SWMUs 68 and 71, referred to as 
the "68A Mound" (Figure 2.3.2-2). Pursuant to the NMED RSI (NMED August 1997, SNUNM 
November 1997), the 68A Mound was to be investigated as part of the SWMU 68 RFI sampling 
activities. Based upon discussions with NMED personnel, an informal sampling and analysis 
plan (Field Implementation Plan) was developed for the 68A Mound (Annex C). The 68A 
Mound was investigated in February 1999. The analytical results of the investigation are 
provided in Annex D. 

Some of the locations sampled in August 1996 were resampled in 1998. The pipe debris and 
debris piles were each sampled several times to gather data for waste characterization. All but 
the gamma spectroscopy analyses were performed off site at General Engineering 
Laboratories, Inc. of Charleston, South Carolina; Lockheed Analytical Services of Las Vegas, 
Nevada; and Quanterra Environmental Services of Earth City, Missouri, and Richland, 
Washington, by EPA methods (EPA November 1986). The samples were analyzed for RCRA 
and Target Analyte List {TAL) metals using EPA Method 6010/7000, for SVOCs using EPA 
Method 8270, for VOCs using EPA Method 8260A, for isotopic uranium and thorium using alpha 
spectroscopy, for gross alpha/beta activity using EPA Method 900.0, and for tritium using EPA 
Method 906.0. Toxicity Characteristic Leaching Procedure (TCLP) analyses for metals and 
SVOCs included EPA Method 1311. On-site gamma spectroscopy analyses were performed at 
the SNLINM RPSD Laboratory. A limited number of samples were also analyzed by gamma 
spectroscopy at the off-site laboratories listed. 

Background soil and arroyo sediment samples were collected to establish site-specific 
background concentrations and activities for metals and radionuclides. These samples 
(CCTA-68-GR-001 through -008) were initially obtained to determine background levels. 
However, approved background levels have been provided by the NMED (Dinwiddie September 
1997) to be used for comparison purposes. Background samples from Locations 001 through 
005 were collected from areas outside the SWMU 68 boundary; therefore, results from these 
samples will not be included in this report. Although samples from Locations 006 through 008 
were collected from the arroyo as background samples, the sample results have been included 
in this report and evaluated in the associated risk assessment. Although samples obtained from 
concrete (C), pipe debris (PO), and debris (D) were collected and the results are provided in the 
following sections, all debris was removed from the site during the 2004 VCA. None of the data 
results from concrete, pipe debris, or debris samples are evaluated in the risk assessment. 
Table 2.3.2-2 summarizes the samples ultimately used in the risk assessment analysis, 
presented in Annex E. 

Confirmatory sampling was conducted to determine whether potential COG concentrations 
exceeded background limits or were sufficient to pose a risk to human health or the 
environment. Table 2.3.2-1 summarizes the analytical suites and lists the number of samples 
that were collected. Figures 2.3.2-1 and 2.3.2-3 show sample locations. Section 2.3.2.3 
presents the analytical results. 
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Table 2.3.2-2 
Samples Included in the Final Risk Assessment for SWMU 68 

Samples Included in Samples Not Included in 
SWMU 68Area Risk Assessment Risk Assessment 

Site-Specific Background NA 001-005 
Site-Specific Background 006-008 NA 
Arroyo Sediment 
Arroyo Sediment 009-011 NA 
Plastic-Lined Pit 012-013 NA 
Overflow Basin and Concrete 014-015 014-015 (Lead results) 
Slab 037-038 037-038 (Lead results) 

039-040 (Concrete) 
Drainage Ditch 016-018 NA 

041-042 
Burn Pan 033-034 033-C 

034-C 
035-C 
036-C 

Burn Pan Sediment NA 019 
Borrow Pits 020-023 NA 
Debris Piles 024-026 024-PD or -D 

025-PD or-D 
026-PD or-D 

Radiological VCM 027-032 NA 
68A Mound TR2 NA 

C = Concrete sample. 
D = Debris sample. 
NA = Not applicable. 
PD = Pipe debris sample. 
SWMU = Solid Waste Management Unit. 
TR2 = Trench 2 sample. 
VCM =Voluntary Corrective Measure. 
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RFI confirmatory samples were collected from the following areas within SWMU 68 where 
potential releases to the environment could have occurred: 

• Arroyo sediment and background samples 
• Plastic-lined pit 
• Overflow basin and buried concrete slab 
• Drainage ditch 
• Burn pan sediment 
• Burn pan concrete and underlying sediment 
• Borrow pits 
• Debris piles 
• Radiological VCM excavation 
• 68A Mound 

As summarized in Table 2.3.2-1, confirmatory samples were collected from the following 
locations: 

• Three locations along the main arroyo channel (Locations 009 to 011 ). Surface 
(0 to 0.5 feet bgs) and near-surface (0.5 to 1.0 foot bgs) samples were collected at 
each location. 

• Two locations within the plastic-lined pit (Locations 012 to 013). The sample depth 
intervals were 0 to 0.5, 1.5 to 2.0, and 2.5 to 3.0 feet bgs at each location. 

• Six locations within the overflow basin and concrete slab (Locations 014 to 015 
and 037 to 040). The sample depth intervals were 0 to 0.5, 1.5 to 2.0, and 2.5 to 
3.0 feet bgs at Locations 014 to 015 and 037 to 038. Concrete samples were 
collected at Locations 039 and 040. 

• Five locations along the drainage ditch (Locations 016 to 018 and 041 to 042). 
The sample depth intervals were 1.5 to 2.0 and 2.5 to 3.0 feet bgs at each 
location. 

• One location above the burn pan concrete (Location 019). One sediment sample 
was collected. 

• Four locations for the burn pan concrete and underlying sediment (Locations 033 
to 036). The sample depth intervals were 0 to 0.5 and 1.5 to 2.0 feet bgs at 
Locations 033 and 034. 

• Two locations at each of two borrow pits (Locations 020 to 023). The sample 
depth intervals were 0 to 0.5, 1.5 to 2.0, and 2.5 to 3.0 feet bgs at each location. 

• One location from each of three pipe debris/debris piles (Locations 024 to 026). 
One sample was collected from the debris material, and one sample from the 
underlying soil (0 to 0.5 feet bgs). 
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• Six locations from the radiological VCM excavation floor (Locations 027 to 032). 
Based upon a total excavation depth of 4.0 feet bgs, the sample depth intervals 
were 4.0 to 4.5 and 4.5 to 5.0 feet bgs at each location. 

• One location from Trench 2 excavated through the middle of the 68A Mound 
(Location TR2). One sample was collected from the middle of the mound (5 feet 
beneath the top of the mound) and one sample was collected from just beneath 
the original grade (1 0.0 to 10.5 feet beneath the top of the mound). 

No evidence of buried debris was discovered during investigation of the 68A Mound. As a 
result, the mound was dismantled and the contents graded over the area. Based upon 
discussions with NMED personnel, the 1 0-foot height of the mound presented a potential safety 
hazard. 

2.3.2.3 Results and Conclusions 

This section discusses the analytical results for the RFI confirmatory samples collected at 
SWMU 68 as described in Section 2.3.2.2. The analytical results are presented in the following 
order: 

• Inorganic (RCRA Metal/TAL Metal) Analyses 
• VOC Analyses 
• SVOC Analyses 
• Radiological Analyses 
• HE Compound Analyses 
• Asbestos Analysis 

Table 2.3.2-1 lists all the samples collected to characterize SWMU 68 as required by the 
OU 1334 RFI Work Plan (SNUNM October 1994) and subsequent regulatory requests. 
However, during the 2004 VCA, specific features (i.e., the burn pan structure, overflow basin, 
concrete slabs, and debris piles) were removed from the site. The data associated with material 
removed from the site are considered to be waste characterization data and are no longer 
representative of site conditions. Waste characterization data were not evaluated in the risk 
assessment analysis (Annex E). Table 2.3.2-2 specifies which samples were included in the risk 
assessment analysis. 

2.3.2.3.1 Inorganic Analyses 

This section discusses the inorganic analytical results for the site-specific background and 
confirmatory samples collected at SWMU 68 as presented in Tables 2.3.2-3, 2.3.2-4, and 
2.3.2-5. The sample locations are shown in Figure 2.3.2-1. 
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Table 2.3.2-3 
Summary of SWMU 68 Confirmatory Sampling, RCRA Metals and Beryllium Analytical Results 

August 1996-December 1998 
(Off-Site Laboratories) 

Sample Attributes Metals (EPA 6010/7000)" (mg/kg) 

Record Date Sample 
Numberl' ER Sample IDe Sampled Depth(ft) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury 
Background Arroyo Sediment Samples 
601197 CCTA-68-GR-006-0-0.5 11-30-98 0-0.5 4.1 66.3 0.14 J (0.50) NO (0.040) 3.6 7.5 NO (0.050) 
601197 CCTA-68-GR-006-0-0.5-DU 11-30-98 0-0.5 1.9 65.0 0.07 J (0.50) NO (0.040) 3.2 6.1 NO (0.050) 
601197 CCTA-68-GR-006-0.5-1.0 11-30-98 0.5-1 5.6 69.0 0.25 J (o.50) 0.05 J (0.50) 5.3 12.0 NO (0.050) 
601197 CCTA-68-GR-007 -0-0.5 11-30-98 0-0.5 1.6 39.0 ND(0.050) NO (0.040) 2.1 4.9 NO (0.050) 
601197 CCTA-68-GR-007-0.5-1.0 11-30-98 0.5-1 3.0 65.5 0.26 J (Q.50l 0.12 J (0.50) 4.2 10.0 NO (0.0501 
05314 CCTA-68-GR-008-0-0.5 08-06-96 0-0.5 8.49 94.4 0.482 J (0.495) NO (0.005) 8.40 17.6 0.0438 

601197 CCTA-68-GR-008-0-0.5 11-30-98 0-0.5 13.4 53.4 0.15 J (0.50) NO (0.040) 3.4 8.4 NO (0.050) 
601197 CCTA-68-GR-008-0.5-1.0 11-30-98 0.5-1 2.0 45.2 0.09 J (0.50) NO (0.040) 3.0 7.7 NO (0.050) 

Arroyo Sediment Samples 
601199 CCTA-68-GR-009-0-0.5 11-30-98 0-0.5 1.9 61.9 0.11 J (0.50) NO (0.040) 3.5 6.8 ND (0.050) 
601199 CCTA-68-GR-009-0-0.5-DU 11-30-98 0-0.5 2.0 69.6 0.08 J (0.50) ND(0.040) 3.5 7.4 NO (0.050) 
601199 CCTA-68-GR-009-0.5-1.0 11-30-98 0.5-1 1.5 54.7 0.10 J (0.50) NO ( 0.040) 2.9 13.5 NO (0.050 
601199 CCTA-68-GR-01 0-0-0.5 11-30-98 0-0.5 1.9 50.6 0.06 J (0.50) NO (0.040) 3.0 6.3 NO (0.050 
601199 CCTA-68-GR-01 0-0.5-1.0 11-30-98 0.5-1 2.4 47.8 0.07 J (0.50) NO (0.040 3.0 8.5 ND(0.050 
05314 CCTA-68-GR-011-0-0.5 08-06-96 0-0.5 2.84 75.9 0.302 J (0.495) 0.037 4 J (0.495) 5.48 13.7 NO ( 0.02 

601199 CCTA-68-GR-011-0-0.5 11-30-98 0-{).5 1.4 54.7 NO (0.050) NO ( 0.040) 2.7 6.1 ND(0.050 
601199 CCTA-68-GR-011-0.5-1.0 11-30-98 0.5-1 2.6 57.3 0.11 J (0.50) NO ( 0.040) 3.8 7.8 NO (0.050) 

Plastic-Lined Pit Samples 
601202 CCTA-68-GR-012-0.5-1.0 12-08-98 0.5-1 3.6 164 0.36 J (0.50) NO (0.050) 5.9 11.3 NO (0.050) 
601202 CCTA-68-GR-012-1.5-2.0 12-08-98 1.5-2 4.8 204 0.39 J (0.50) NO (0.050) 7.0 6.9 NO (0.050) 
601202 CCTA-68-GR-012-2.5-3.0 12-08-98 2.5-3 3.8 232 0.26 J (0.50) NO (0.050) 4.9 9.2 ND(0.050) 
601202 CCTA-68-GR-012-2.5-3.0-DU 12-08-98 2.5-3 3.2 137 0.24 J (0.50) NO (0.050) 4.8 13.1 NO (0.050) 
601202 CCTA-68-GR-013-0.5-1.0 12-08-98 0.5-1 7.1 182 0.48 J (0.50) NO (0.050) 8.4 10.8 NO (0.050) 
05598 CCTA-68-GR-013-1.5-2.0 08-05-96 1.5-2 3.56 151 0.497 J (0.500) 0.0846 J o.soo 7.48 8.06 NO (0.02) 

601202 CCTA-68-GR-013-1.5-2.0 12-08-98 1.5-2 4.5 268 0.32 J (0.50) NO (0.050) 6.0 9.9 ND (0.050) 
601202 CCTA-68-GR-013-2.5-3.0 12-08-98 2.5-3 4.0 223 0.31 J (0.50J NO (0.050) 5.6 6.4 ND (0.050) 

Overflow Basin Samples 
601202 CCTA-68-GR-014-0.5-1.0 12-08-98 0.5-1 3.3 119 0.44 B NO (0.050) 8.4 52,700 NO (0.050) 
601202 CCTA-68-GR-014-1.5-2.0 12-08-98 1.5-2 3.9 112 0.52 NO (0.050) 10.2 210 NO (0.050) 
601202 CCTA-68-GR-014-2.5-3.0 12-08-98 2.5-3 3.6 125 0.45 J (0.50) NO (0.050) 9.1 13.6 NO (0.050) 
601202 CCT A-68-GR-014-2.5-3.0-0U 12-08-98 2.5-3 3.7 120 0.47 J 0.50) NO ( 0.050 10.1 15.7 NO (0.050) 
05598 CCT A-68-GR-015-0.5-1.0 08-05-96 0.5-1 2.98 134 OA08 J (0.490) 0.164 J (0.490) 7.09 2,160 NO ( 0.02) 

601202 CCTA-68-GR-015-0.5-1.0 12-08-98 0.5-1 4.1 175 0.44 J (0.50) NO (0.050) 8.5 714 NO (0.050) 
601202 CCTA-68-GR-015-1.5-2.0 12-08-98 1.5-2 4.4 176 0.43 J (0.50) NO (0.050) 8.1 204 NO (0.050) 
601202 CCTA-68-GR-015-2.5-3.0 12-08-98 2.5-3 3.4 98.8 0.42 J (0.50) NO (0.050) 8.8 13.9 NO (0.050) 
601202 CCTA-68-GR-037-0.5-1.0 12-08-98 0.5-1 4.3 175 0.36 J (0.50) NO (0.050) 7.4 35.9 NO (0.050) 
601202 CCTA-68-GR-037 -1.5-2.0 12-08-98 1.5-2 3.3 97.1 0.41 J (0.50) NO (0.050) 8.8 17.9 NO (0.050) 
601202 CCTA-68-GR-037 -2.5-3.0 12-08-98 2.5-3 4.3 172 0.46 J (0.50) NO (0.050) 8.5 862 NO (0.050) 
601202 CCTA-68-GR-038-0.5-1.0 12-08-98 0.5-1 4.6 137 1.3 NO (0.050) 11.9 331 NO (0.050) 

Background Soil Concentrations-Coyote Test Fieldd 5.6 130 0.65 0.9 12.8 11.8 <0.1 

~ Refer to footnotes at end of table. 
s:: 

Selenium Silver 

ND (0.22) ND(0.13) 
NO (0.22) NO (0.13) 
NO (0.22) ND(0.13) 
NO (0.22) NO (0.13) 
NO (0.221 ND(0.13l 
NO (0.072 NO (0.124) 
NO (0.22) ND(0.13) 
NO (0.22) ND(0.13) 

NO (0.22) ND(0.13) 
ND (0.22) NO (0.13) 
ND (0.22) ND(0.13) 
NO (0.22 ND(0.13) 
NO (0.22 ND(0.13l 

ND (0.072 NO ( 0.124) 
NO (0.22 NO (0.13) 
ND (0.22) NO (0.13) 

NO {0.29) NO (0.25) 
NO (0.29) NO (0.25) 
NO (0.29) NO (0.25) 
NO (0.29 NO (0.25) 
NO (0.29 NO (0.25) 

NO (0.072) NO (0.124) 
NO (0.29 NO (0.25) 
NO (0.29 NO (0.25) 

NO (0.29) NO (0.25) 
NO ( 0.29) NO (0.25) 
NO (0.29) NO (0.25) 
NO (0.29) NO (0.25) 

0.224 J (0.490) NO ( 0.124) 
NO (0.29)_ NO (0.25) 
NO (0.29) NO (0.25) 
NO (0.29)_ NO (0.25) 
NO (0.29) NO (0.25) 
NO (0.29) NO (0.25) 
NO (0.29)_ NO (0.25) 
NO (0.29) NO (0.25) 

<1 <1 
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Table 2.3.2-3 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, RCRA Metals and Beryllium Analytical Results 

August 1996-December 1998 
(Off-Site Laboratories) 

Sample Attributes Metals (EPA 601 0/7000)8 (mg/kg) 

Record Date Sample 
Numbef ER Sample IDe Sampled Depth (It) Arsenic Barium Beryllium Cadmium Chromium Lead Mercurv 
Overflow Basin Samples 
601202 CCTA-68-GR-038-1.5-2.0 I 12-08-98 1.5--2 I 4.5 I 166 0.58 NO (0.050) 10.5 I 1,180 NO (0.050) 
601203 CCTA-68-GR-038-2.5-3.0 12-08-98 2.5--3 _l 4.1 I 151 0.66 NO (0.42) 9.0 1 30,600 NO (0.050) 
601203 CCTA-68-GR-038-2.5-3.0-DU I 12-08-98 2.5--3 I 3.9 I 121 0.56 NO (0.42) 8.0 I 6,040 NO (0.050) 
Draina~e Ditch Samples 
601203 CCTA-68-GR-016-1.5-2.0 12-08-98 1.5--2 3.9 139 0.53 NO (0.42) 5.3 5.5 NO (0.050}_ 
601203 CCTA-68-GR-016-1.5-2.0-DU 12-08-98 1.5--2 4.3 131 0.55 NO (0.42) 5.4 5.3 NO (0.050) 
601203 CCTA-68-GR-016-2.5-3.0 12-08-98 2.5--3 4.0 429 0.50 J (5.0) NO (0.42) 4.0 J 3.5 NO (0.050) 

(10.0) 
05598 CCT A-68-GR-017 -1.5-2.0 08-05-96 1.5-2 3.39 119 0.331 J (0.485) 0.0836 J (0.485) 5.46 7.79 NO (0.02) 

601203 CCTA-68-GR-017-1.5-2.0 12-08-98 1.5--2 4.8 194 0.54 NO (0.42}_ 5.1 4.5 NO (0.050}_ 
601203 CCTA-68-GR-017 -2.5-3.0 12-08-98 2.5--3 5.0 182 0.67 J (5.0) NO (0.42) 3.7 J 3.9 NO (0.050) 

(10.0) 
601203 CCTA-68-GR-018-1.5-2.0 12-08-98 1.5--2 4.4 131 0.50 NO (0.42) 6.4 6.5 NO (0.050) 
601203 CCTA-68-GR-018-2.5-3.0 12-08-98 2.5--3 4.8 359 0.75 J (5.0) NO (0.42) 5.3 J 3.6 NO (0.050) 

(10.0) 
601203 CCTA-68-GR-041-1.5-2.0 12-08-98 1.5--2 4.2 114 0.57 NO (0.42) 8.0 9.2 NO (0.050) 
601203 CCTA-68-GR-041-1.5-2.0-DU 12-08-98 1.5--2 4.2 115 0.56 NO (0.42) 7.8 11.2 NO (0.050) 
601203 CCTA-68-GR-041-2.5-3.0 12-08-98 2.5--3 4.1 131 0.48 J (0.50) NO (0.42) 5.9 9.2 NO (0.050) 
601203 CCTA-68-GR-042-1.5-2.0 12-08-98 1.5-2 4.3 113 0.61 NO (0.42) 8.2 8.6 NO (0.050 
601203 CCTA-68-GR-042-2.5-3.0 12-08-98 2.5--3 5.0 406 0.55 NO (0.42) 7.2 6.3 NO (0.050) 

Borrow Pit Samples 
601205 CCTA-68-GR-020-0.5-1.0 12-01-98 0.5--1 5.5 185 0.52 0.10 J (0.50) 9.4 12.6 NO (0.050 
601205 CCTA-68-GR-020-1.5-2.0 12-01-98 1.5-2 4.1 151 0.17 J (0.50) NO (0.040) 5.1 6.6 NO (0.050) 
601205 CCTA-68-GR-020-2.5-3.0 12-01-98 2.5-3 3.9 123 0.32 J (0.50) NO (0.040) 7.5 9.9 NO (0.050) 
05601 CCTA-68-GR-021-0.5-1.0 08-07-96 0.5--1 3.78 216 0.287 J (0.495) 0.101 J (0.495) 5.17 11.3 0.0600 

601205 CCTA-68-GR-021-0.5-1.0 12-01-98 0.5--1 6.6 162 0.17 J (0.50) NO (0.040) 5.7 10.8 NO (0.050) 
601205 CCTA-68-GR-021-1.5-2.0 12-01-98 1.5--2 4.8 79.5 0.12 J (0.50) NO (0.040) 4.7 8.8 NO (0.050) 
601205 CCT A-68-GR-021-2.5-3.0 12-01-98 2.5-3 4.6 71.8 0.13 J (0.50) 0.07 J (0.50) 5.7 7.7 NO (0.050) 
601205 CCTA-68-GR-022-0.5-1.0 12-01-98 0.5--1 7.0 404 0.17 J (0.50) NO (0.040) 6.1 7.7 NO (0.050) 
601205 CCTA-68-GR-022-1.5-2.0 12-01-98 1.5--2 8.0 125 0.21 J (0.50) NO (0.040) 7.2 11.7 NO (0.050J 
601205 . CCTA-68-GR-022-2.5-3.0 12-01-98 2.5--3 6.6 123 0.14 J (0.50) NO (0.040) 5.5 11.8 NO (0.050) 
05601 CCTA-68-GR-023-0.5-1.0 08-07-96 0.5--1 4.55 246 0.714 0.282 J (0.4951 9.63 17.8 NO 0.02 
601205 CCTA-68-GR-023-0.5-1.0 12-01-98 0.5--1 5.2 258 0.24 J (0.50) 0.06 J (0.50) 6.5 9.8 NO (0.050) 
601205 CCTA-68-GR-023-1.5-2.0 12-01-98 1.5--2 5.0 257 0.25 J (0.50) NO (0.040) 6.7 9.3 NO (0.050) 
601205 CCTA-68-GR-023-2.5-3.0 12-01-98 2.5--3 3.7 76.5 0.09 J (0.50) NO (0.040) 3.9 10.3 NO 0.050) 

Background Soil Concentrations-Coyote Test Fieldd 5.6 130 0.65 0.9 12.8 11.8 <0.1 

Refer to footnotes at end of table. 

Selenium Silver 

NO (0.29) I NO (0.25) 
NO (0.29) I NO (0.55) 
NO (0.29) I NO (0.55) 

NO (0.29)_ NO (0.55) 
NO (0.29) 0.59 J (1.0) 
NO (0.29) NO (0.55) 

0.237 J (0.485) NO (0.124) 
NO (0.29) 0.60 J (1.0) 
NO (0.29) NO (0.55) 

NO (0.29) NO (0.55) 
NO (0.29) NO (0.55) 

NO (0.29) NO (0.55) 
NO (0.291 0.64 J (1.0) 
NO (0,29) NO (0.55) 
NO (0.29 ND(0.55) 
NO (0.29) NO (0.55) 

NO (0.22 NO (0.13) 
NO (0.22) NO (0.13) 
NO (0.22] NO (0.13) 

NO (0.072) NO (0.124) 
NO (0.22) ND(0.13) 
NO (0.22) ND(0.13) 
NO (0.22}_ NO (0.13) 
NO (0.22) NO (0.13) 
NO (0.22) NO (0.13) 
NO (0.22) ND(0.13) 

NO ( 0.072) NO (0.124) 
NO (0.221 NO (0.13) 
NO (0.22) NO (0.13) 
NO (0.22) NO (0.13) 

<1 <1 
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Table 2.3.2-3 (Concluded) 
Summary of SWMU 68 Confirmatory Sampling, RCRA Metals and Beryllium Analytical Results 

August1996-December1998 
(Off-Site Laboratories) 

Sample Attributes Metals (EPA 6010/7000)8 (mg/kg) 

Record Date 
Numbe~ ER Samole IDe Sampled 
Debris Pile Samoles 
601199 CCTA-68·GR·024.PD 11-30-98 
601199 CCTA-68-GR-024-0-0.5 11-30-98 
601199 CCTA-68-GR-025.PD 11-30-98 
601200 CCTA-68-GR-025-0-0.5 11-30-98 
05743 CCTA-68-GR-026-0-0.5 09-03-96 

601200 CCTA-68-GR-026-D 11-30-98 
601200 CCTA-68-GR-026-0-0.5 11-30-98 

Background Soil Concentrations-Coyote Test Fieldd 
Quality Assurance/QualitY Control Samoles moil) 

05601 CCTA-68-GR-000-EB 08-07-96 

05743 CCTA-68-GR-000-EB 09-03-96 

601200 CCTA-68-GR-000-EB 11-30-98 

601202 CCTA-68-GR-000-EB 12-08-98 

Note: Values in bold exceed background concentrations. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 

Sample 
Depthlftl 

NA 
~.5 

NA 
~.5 

0-0.5 

NA 
0--0.5 

NA 

NA 

NA 

NA 

Arsenic Barium 

3.8 120 
3.6 92.5 
3.5 98.1 
3.7 87.9 

5.94 145 

6.4 118 
6.1 123 

5.6 130 

ND 0.000614 J 
(0.00186) (0.0100) 

ND 0.00191 J 
(0.00276) (0.0100) 

ND 0.0014 J 
(0.0025) (0.20) 

ND 0.00099 J 
(0.0025) (0.20) 

0Bold in the ER Sample ID corresponds to the sample location specified in Figure 2.3.2-1. 

Beryllium Cadmium 

0.44 J (0.50) ND (0.040) 
0.25 J 0.50) ND 0.040 
0.32 J (0.50) ND (0.040) 
0.32 J (0.50) ND (0.040) 

0.504 0.244 J 
(0.463) 

0.47 J (0.50) 0.28 J (0.50) 
0.50 J (0.50) 0.28 J (0.50) 

0.65 <1 

ND 0.000113 J 
(0.0000114) (0.00500) 
0.00193 J 0.00198 J 
(0.005001 (0.00500) 
0.00083 J 0.00051 J 
(0.0050) (0.0050) 

ND (0.00050) ND (0.0042) 

dDinwiddie September 1997. The minimum background concentrations between surface and subsurface values are reported. 
CCTA =Central Coyote Test Area. 
D = Debris sample. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
J ( ) =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
NA = Not applicable. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
PD = Pipe debris sample. 
RCRA = Resource Conservation and Recovery Act. 
SWMU = Solid Waste Management Unit. 

Chromium Lead 

9.7 10.6 
7.3 9.3 
8.9 10.2 
8.7 9.8 

14.1 150 

17.6 101 
11.7 23.3 
12.8 11.8 

0.00220 J 0.00138 J 
(0.0100) (0.00300) 

0.00182 J 0.00262 J 
(0.0100) (0.00500) 
0.0019 J ND 
(0.010) (0.0016) 

0.0038 J 0.0028 J 
(0.0010) (0.0030) 

Mercury 

ND (0.050) 
ND(0.050 
ND (0.050) 
ND (0.050) 
ND (0.02) 

ND (0.050) 
ND (0.050) 

<0.1 

0.000105 J 
(0.000200) 
0.000166 J 
(0.000200) 

ND 
(0.00010) 

ND 
(0.00010) 

Selenium Silver 

ND (0.22 ND(0.13) 
ND 0.22 ND(0.13) 
ND (0.22 ND 0.13 
ND (0.22 ND(0.13) 

0.336 J (0.463) ND (0.0212) 

ND (0.22 ND(0.13) 
ND (0.22) ND(0.13) 

<1 <1 

ND ( 0.00143) ND (0.00249) 

ND (0.00228) 0.00143 J 
(0.0100) 

ND (0.0029) ND (0.0025) 

ND (0.0029) ND (0.0055) 
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Table 2.3.2-4 
Summary of SWMU 68 Confirmatory Sampling, TAL Metals Analytical Results 

December 1998 
(Off-Site Laboratories) 

Sample Attributes Metals (EPA 601 0/7000)8 (mg/kg) 
Record Date Sample 

Numberb ER Sample IDe Sampled Depth (ft) Aluminum Antimony Arsenic Barium Beryllium 
Buried Concrete Slab Samples 
601208 ICCTA-68-GR-039-C 12-04-98 NA 5,920 0.57 J (6.0) I 2.6 I 104 0.43 J (0.50) 
601208 ICCTA-68-GR-040-C 12-04-98 NA 5,950 ND (0.39) I 2.3 I 102 0.40 J (0.50) 

Burn Pan Sediment Sample 
601208 ICCTA-68-GR-019-S 12-04-98 NA 3,270 0.53 J (6.0) I 1.8 I 55.4 0.29 J (0.50) 

Burn Pan Concrete and Underlying Sediment Samples 
601208 CCT A-68-GR-033-C 12-04-98 NA 4,850 0.40 J (6.0) 2.6 107 0.36 J{0.50) 
601208 CCT A-68-GR-033·0·0.5 12-04-98 0-0.5 18,300 0.66 J (6.0) 4.9 112 1.1 
601208 CCTA-68-GR-033-0-0.5-DU 12-04-98 0-0.5 18,100 0.66 J (6.0) 4.6 116 1.1 
601208 CCTA-68-GR-033-1.5-2.0 12-04-98 1.5-2 6,010 0.85 J_(6.0) 3.5 142 0.51 
601208 CCTA-68-GR-034-C 12-04-98 NA 4,750 0.70 J (6.0) 3.3 88.0 0.37 J (0.50) 
601210 CCT A-68-GR-034-0-0.5 12-09-98 0-0.5 16,000 ND (0.39) 6.4 154 1.0 
601210 CCTA-68-GR-034·1.5-2.0 12-09-98 1.5-2 7,250 ND (0.39) 3.8 192 0.55 
601208 CCT A-68-GR-035-C 12-04-98 NA 5,480 0.63 J (6.0) 2.5 89.3 0.43 J_(0.50) 
601208 CCT A-68-GR-036-C 12-04-98 NA 6,030 0.60 J (6.0) 2.0 99.2 0.41 J (0.50) 

Radiological VCM Excavation Samples 
601206 CCTA-68-GR-027 -4.0-4.5 12-01-98 4-4.5 7,790 ND (0.39) 4.3 114 0.70 
601206 CCT A-68-GR-027 ·4.5-5.0 12-01-98 4.5-5 4,980 ND (0.39) 3.3 61.7 0.37 J (0.50) 
601206 CCT A-68-GR-027 -4.5-5.0-DU 12-01-98 4.5-5 4,340 ND (0.39) 3.3 64.2 0.39 J (0.50) 
601206 CCTA-68-GR-028·4.0-4.5 12-01-98 4-4.5 10,000 ND (0.39) 5.0 147 0.76 
601206 CCTA-68-GR-028-4.5-5.0 12-01-98 4.5-5 5,370 ND (0.39) 3.6 136 0.49 J (0.50) 
601206 CCTA-68-GR-029-4.0-4.5 12-01-98 4-4.5 5,650 ND (0.39) 3.3 98.6 0.44 J (0.50) 
601206 CCTA-68-GR-029-4.5-5.0 12-01-98 4.5-5 4,900 ND (0.39) 3.1 149 0.44 J (0.50) 
601206 CCTA-68-GR-030-4.0-4.5 12-01-98 4-4.5 6,450 ND (0.39) 4.6 187 0.53 
601206 CCTA-68-GR-030·4.5-5.0 12-01-98 4.5-5 3,680 ND (0.39) 6.1 252 0.62 J (0.50) 
601206 CCTA-68-GR-031-4.0-4.5 12-01-98 4-4.5 7,260 ND (0.39) 4.5 161 0.81 
601206 CCT A-68-GR-031-4.5-5.0 12-01-98 4.5-5 7,560 ND (0.39) 5.2 198 0.86 
601206 CCTA-68-GR-032-4.0-4.5 12-01-98 4-4.5 9,130 0.53 J (6.0) 5.1 199 0.72 
601206 CCTA-68-GR-032·4.5-5.0 12-01-98 4.5-5 8,710 0.43 J (6.0) 4.8 284 0.70 

Background Soil Concentration-Coyote Test Fieldd NA 3.9 5.6 130 0.65 
Quality Assurance/Quality Control Samples ( mg/L)_ 
601206 ICCTA-68-GR-000-EB 112-01-98 NA NA I ND (0.0039) I ND (0.0025) I 0.0012 J (0.20) ND (0.00050) 
601208 ICCTA-68-GR-000-EB 112-04-98 NA NA I ND _i0.0039) I ND(0.0025) I o.ooo59 J (0.20) ND (0.00050) 
601210 ICCTA-68-GR-000-EB 112-09-981 NA I NA I ND (0.0039) I ND (0.0025) I ND (0.00050) I ND (0.00050) 

Refer to footnotes at end of table. 

Cadmium Chromium 

ND (0.42) 7.5 
ND (0.42) 7.3 

ND (0.42) 6.3 

ND_i0.42) 7.5 
ND (0.42) 15.0 
ND (0.42) 14.5 
ND (0.42) 6.3 
ND (0.42) 7.8 
ND (0.42) 13.1 
ND (0.42) 6.2 
NDJ0.42) 8.8 
ND (0.42) 8.5 

0.44 J (0.50) 7.6 
ND (0.42) 6.1 
ND (0.42) 4.0 
ND (0.42) 10.3 
ND (0.42) 5.3 
ND (0.42) 5.9 
ND (0.42) 4.8 

0.59 5.7 
ND (0.42) 4.7 J (1.0) 

0.49 J (0.50) 6.7 
0.52 6.9 

ND (0.42) 8.0 
ND (0.42) 7.3 

0.9 12.8 

ND (0.0042) 0.0031 J (0.0010) 
ND{0.0042) ND (0.0028) 

I ND (0.0042) I ND (0.0028) 
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Table 2.3.2-4 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, TAL Metals Analytical Results 

December 1998 
(Off-Site Laboratories) 

Sample Attributes Metals (EPA 601 0/7000)" (mg/kg) 
Record Date Sample 
Numbe~ ER Sample ID0 Sampled Depth (ftl Cobalt CoPPer Lead Maanesium Manganese 

Buried Concrete Slab Samples 
601208 I CCT A-68-GR-039-C 112-04-981 NA r 3.0 J (5.0) 6.9 13.8T 2,300 210 
601208 I CCT A-68-GR-040-C 112-04-981 NA I 2.9 J (5.0) I 6.7 6.0 I 2,290 204 

Burn Pan Sediment Samples 
601208 I CCTA-68-GR-019-S 112-04-98 NA I 2.0 J (5.0) I 13.1 8.2 I 2,100 84.8 

Burn Pan Concrete and Underlying Sediment Samples 
601208 CCT A-68-GR-033-C 12-04-98 NA 2.9 J (5.0) 6.9 3.0 2,300 186 
601208 CCTA-68-GR-033-0-0.5 12-04-98 0-0.5 6.2 11.2 13.1 6,400 242 
601208 CCTA-68-GR-033-0-0.5-DU 12-04-98 0-0.5 6.6 11.0 12.0 6,460 255 
601208 CCT A-68-GR-033-1.5-2.0 12-04-98 1.5-2 3.0 J (5.0) 4.0 5.4 3,340 101 
601208 CCTA-68-GR-034-C 12-04-98 NA 2.8 J (5.0) 7.7 3.0 2,850 1,848 
601210 CCTA-68-GR-034-0-0.5 12-09-98 0-0.5 6.2 11.1 12.0 4,280 237 
601210 CCT A-68-GR-034-1.5-2.0 12-09-98 1.5-2 3.3 J (5.0) 5.4 6.2 4,150 113 
601208 CCTA-68-GR-035-C 12-04-98 NA 3.2 J (5.0) 8.1 3.2 2,710 238 
601208 CCTA-68-GR-036-C 12-04-98 NA 3.0 J (5.0) 7.1 2.6 2,640 197 

Radiological VCM Excavation Samples 
601206 CCTA-68-GR-027 -4.0-4.5 12-01-98 4--4.5 3.8 J (5.0) 7.0 10.6 2,830 178 
601206 CCT A-68-GR-027 -4.5-5.0 12-01-98 4.5-5 2.3 J (5.0) 3.5 5.1 2,030 86.1 
601206 CCTA-68-GR-027 -4.5-5.0-DU 12-01-98 4.5-5 2.1 J (5.0l 3.9 5.2 2,030 92.2 
601206 CCT A-68-GR-028-4.0-4.5 12-01-98 4--4.5 5.1 10.5 13.0 3,700 286 
601206 CCTA-68-GR-028-4.5-5.0 12-01-98 4.5-5 2.9 J (5.0) 5.2 6.7 2,990 121 
601206 CCTA-68-GR-029-4.0-4.5 12-01-98 4--4.5 3.1 J (5.0) 9.5 6.9 2,220 151 
601206 CCT A-68-GR-029-4.5-5.0 12-01-98 4.5-5 2.7 J (5.0) 3.9 5.0 2,900 90.1 
601206 CCT A-68-GR-030-4.0-4.5 12-01-98 4--4.5 2.9 J (5.0) 7.1 7.3 3,220 132 
601206 CCTA-68-GR-030-4.5-5.0 12-01-98 4.5-5 2.8 J (5.0) 5.9 J (2.5) 5.9 6,110 101 
601206 CCT A-68-GR-031-4.0-4.5 12-01-98 4--4.5 4.4 J (5.0) 7.5 11.5 3,050 176 
601206 CCT A-68-GR-031-4.5-5.0 12-01-98 4.5-5 3.6 J (5.0) 7.3 8.5 3,680 158 
601206 CCTA-68-GR-032-4.0-4.5 12-01-98 4--4.5 3.9 J (5.0) 6.4 8.6 3,170 131 
601206 CCTA-68-GR-032-4.5-5.0 12-01-98 4.5-5 4.0 J (5.0) 6.2 8.3 3,090 405 

Background Soil Concentration-Coyote Test Fieldd 5.2 15.4 11.8 NA NA 
Quality Assurance/Quality Control Samples all in mg/L) 

601206 I CCT A-68-GR-000-EB 12-01-98 NA I ND (0.0034) I 0.0045 J (0.0025! 0.0022 J (0.0030! I 0.092 J (5.0) 0.0026 J (0.015) 
601208 I CCT A-68-GR-000-EB 12-04-98 NA I ND (0.0034) I 0.0052 JTo.oo25f 0.0034 T ND (0.062) 0.0019 J (0.015) 
601210 I CCTA-68-GR-000-EB 12-09-98 NA I ND (0.0034) I 0.0051 J !0.0025l I ND (0.0016) I 0.067 J (5.0) 0.0014 J (0.015) 

?> Refer ta footnotes at end of table. 
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Mercury Nickel 

ND (0.050) I 6.3 
ND (0.050) I 5.6 

ND (0.050) I 5.7 

ND (0.050) 4.8 
ND (0.050) 15.1 
ND (0.050 15.2 
ND (0.050 8.0 
ND (0.050 6.2 
ND (0.050 13.5 
ND (0.050) 7.2 
ND 0.050 6.5 
ND (0.050) 5.9 

ND (0.050) 7.8 
ND (0.050) 8.2 
ND (0.050) 4.8 
ND (0.050) 10.5 
ND (0.050) 5.1 
ND (0.050) 6.6 
ND (0.050) 4.9 
ND (0.050) 7.6 
ND (0.050) 7.0 
ND (0.050) 7.9 
ND (0.050) 8.2 
ND (0.050) 8.2 
ND (0.050 8.7 

<0.1 11.5 

ND (0.0001 0) I ND (0.016) 
ND (0.00010) I ND (0.016) 
ND (0.00010) ND (0.016) 
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Table 2.3.2-4 (Continued) 
Summary of SWMU 68 Confirmatory S$3mpling, TAL Metals Analytical Results 

December 1998 
(Off-Site Laboratories) 

Sam_j)le Attributes Metals (EPA 6010/7000)8 (mg/kg: 
Record Date Sample 
Numbe~ ER Sample 10° Sampled Depth (It) Selenium Silver Thallium 

Buried Concrete Slab Samples 
601208 CCTA-68-GR-039-C 112-04-981 NA I 0.44 J (5.0) I NO (0.55) 0.82 J (1.0) 
601208 CCTA-68-GR-040-C 112-04-981 NA I NO (0.29) I NO (0.55) 0.60 J (1.0) 

Burn Pan Sediment Samples 
601208 CCTA-68-GR-019-S 112-04-981 NA I NO (0.29) I NO (0.55) 0.94 J (1.0) 

Burn Pan Concrete and Underlying Sediment Samples 
601208 CCTA-68-GR-033-C 12-04-98 NA 0.34 J (5.0) NO (0.55) 1.1 
601208 CCTA-68-GR-033-0-0.5 12-04-98 0-0.5 NO (0.29) NO (0.55) 1.7 
601208 CCTA-68-GR-033-0-0.5-DU 12-04-98 0-{).5 0.58 NO (0.55) 1.8 
601208 CCTA-68-GR-033-1.5-2.0 12-04-98 1.5-2 0.32 J (5.0) NO (0.55) 0.70 J (1.0) 
601208 CCTA-68-GR-034-C 12-04-98 NA NO (0.29) NO (0.55) 1.1 
601210 CCTA-68-GR-034-0-0.5 12-09-98 0-{).5 NO (0.29) NO (0.55) 0.78 J (1.0) 
601210 CCTA-68-GR-034-1.5-2.0 12-09-98 1.5-2 NO (0.29) 0.58 J (1.0) NO (0.27) 
601208 CCTA-68-GR-035-C 12-04-98 NA NO (0.29) NO (0.55) 0.64 J (1.0) 
601208 CCTA-68-GR-036-C 12-04-98 NA NO (0.29) NO (0.55) 0.68 J (1.0) 

Radiological VCM Excavation Samples 
601206 CCTA-68-GR-027-4.0-4.5 12-01-98 4-4.5 NO (0.29) NO (0.55) 0.53 J (1.0) 
601206 CCTA-68-GR-027-4.5-5.0 12-01-98 4.5-5 NO (0.29) NDJ0.55} 0.38 J (1.0) 
601206 CCTA-68-GR-027-4.5-5.0-DU 12-01-98 4.5-5 NO (0.29) NO (0.55) NO (0.27) 
601206 CCTA-68-GR-028-4.0-4.5 12-01-98 4-4.5 NO 0.29 NO (0.55) 0.57 J 1.0 
601206 CCTA-68-GR-028-4.5-5.0 12-01-98 4.5-5 NO (0.29) NO (0.55) NO (0.27) 
601206 CCTA-68-GR-029-4.0-4.5 12-01-98 4-4.5 NO (0.29) NO (0.55) NO (0.27) 
601206 CCTA-68-GR-029-4.5-5.0 12-01-98 4.5-5 NO (0.29) NO (0.55) NO (0.27) 
601206 CCTA-68-GR-030-4.0-4.5 12-01-98 4-4.5 NO (0.29) NO (0.55) NO (0.27) 
601206 CCTA-68-GR-030-4.5-5.0 12-01-98 4.5-5 NO (0.29) NO (0.55) NO (0.27) 
601206 CCTA-68-GR-031-4.0-4.5 12-01-98 4-4.5 NO (0.29) NO (0.55) NO (0.27) 
601206 CCTA-68-GR-031-4.5-5.0 12-01-98 4.5-5 NO (0.29) NO (0.55) NO (0.27) 
601206 CCTA-68-GR-032-4.0-4.5 12-01-98 4-4.5 NO (0.29) NO (0.55) 0.33 J (1.0) 
601206 CCTA-68-GR-032-4.5-5.0 12-01-98 4.5-5 NO (0.29) NO (0.55) 0.39 J (1.0) 

Background Soil Concentration-Coyote Test Fieldd <1 <1 <1.1 
Quality Assurance/Quality Control Samples mg/L) 

601206 CCTA-68-GR-000-EB 12-01-98 NA NO (0.0029) NO (0.0055) I NO (0.0027) 
601208 CCTA-68-GR-000-EB 12-04-98 NA NO (0.0029) NO (0.0055) I NO (0.0027) 
601210 ICCTA-68-GR-000-EB 112-09-981 NA I NO (0.0029) I NO (0.0055) I NO (0.0027) 

Refer to footnotes at end of table. 

Vanadium Zinc 

19.0 22.4 
17.9 19.7 

10.3 I 33.1 

16.5 19.7 
23.3 45.4 
23.9 43.5 

16.9 19.6 
16.8 18.3 

24.7 39.8 
17.5 20.7 
18.8 22.1 
18.0 19.4 

16.4 25.2 
12.3 15.5 
12.3 14.2 
18.9 35.9 
14.3 16.7 
14.4 21.3 
14.2 14.2 
15.1 19.0 

20.9 J (5.0 27.9 
16.6 23.5 
17.3 24.4 
19.2 23.5 
18.0 22.2 

20.4 62 

NO (0.0033 0.040 
NO (0.0033) I 0.073 
NO (0.0033) I 0.024 
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Table 2.3.2-4 (Concluded) 
Summary of SWMU 68 Confirmatory Sampling, TAL Metals Analytical Results 

December 1998 

Note: Values in bold exceed background concentrations. 
8 EPA November 1986. 

bAnalysis request/chain-of-custody record. 

(Off-Site Laboratories) 

cBold in the ER Sample ID corresponds to the sample location specified in Figure 2.3.2-1. 

dDinwiddie September 1997. The minimum background concentrations between surface and subsurface values are reported. The lead concentration from the adjacent Southwest Test Area is used because 
no subsurface value is established for the CCTA. 
C = Concrete sample. 
CCTA =Central Coyote Test Area. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
J ( ) =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
NA = Not applicable. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
S = Sediment sample. 
SWMU = Solid Waste Management Unit. 
TAL =Target Analyte List. 
VCM =Voluntary Corrective Measure. 
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Table 2.3.2-5 
Summary of SWMU 68 TCLP Metals Analytical Results 

August-September 1996 and November 1998 
(Off-Site Laboratory) 

Sample Attributes Metals (EPA 1311/6010/7000)8 (mg/L) 

Record Date Sample 
Numbef ER Sample 10° Sampled Depth {ft) 
Burn Pan Sediment Sample 
05598 CCTA-68-GR-019-S 08-05-96 0 

Debris Piles Samples 
601199 CCTA-68-GR-024-PD 11-30-98 NA 

601199 CCTA-68-GR-025-PD 11-30-98 NA 

05743 CCTA-68-GR-026-D 09-03-96 NA 

601200 CCTA-68-GR-026-D 11-30-98 NA 

Maximum concentration of the contaminants for the toxicity 

characteristic {mg/L)d 

Note: Values in bold exceed toxicity characteristic concentration. 
8 EPA November 1986. 

bAnalysis request/chain-of-custody record. 

Arsenic Barium 

0.00896 J 0.919 B 
{0.0100) 

0.0076 J 1.1 
. (0.30) 
0.016 J 0.85 
(0.30) 
0.0143 0.872 B 

0.0058 J 1.1 
(0.30) 

5.0 100.0 

0Bold portion of the ER Sample ID corresponds to the sample location in Figure 2.3.2-1. 

d40 CFR Part 261.24. 
CCTA =Central Coyote Test Area. 
CFR = Code of Federal Regulations. 
D = Debris sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 

Cadmium Chromium Copper 

0.000399 J NO NR 
{0.00500) {0.000596) 

0.00052 J 0.0051 J 0.0047 J 
{0.0050) {0.010) {0.025) 
0.0013 J 0.0096 J 0.0053 J 
(0.0050) (0.010) J.0.025) 
0.0273 0.00229 J NR 

(0.0100) 
0.00040 J 0.0013 J 0.0056 J 
{0.0050) {0.010) {0.025) 

1.0 5.0 NA 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/L = Milligram(s) per liter. 
NA = Not applicable. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
NR = Not reported . 
PO =Pipe debris sample. 
S = Sediment sample. 
SWMU =Solid Waste Management Unit. 
TCLP =Toxicity Characteristic Leaching Procedure. 

Lead Mercury 

0.00458 0.00163 J 
{0.00200) 

0.0095 J NO (0.0001 0) 
{0.10) 
0.40 NO (0.0001 0) 

27.6 NO (0.0001) 

0.074 J NO (0.00010) 
{0.10) 

5.0 0.2 

Selenium Silver I Zinc 

0.00153 J NO NR 
(0.00500) {0.00249) 

0.0045 J NO 0.0085 J 
{0.25) {0.0013) {0.020) 

NO (0.0022) NO 0.048 
{0.0013) 

0.00450 J NO NR 
(0.00500) (0.000424) 

NO (0.0022) NO 0.013 J 
(0.0013) (0.020) 

1.0 5.0 NA 

-------·-··- -



Background Arroyo Sediment Samples 

Initially, the site-specific background sample results were intended to be used for comparison 
with the other soil and arroyo sediment sample results to identify potential releases at the site. 
However, the NMED-approved background soil concentration data for metals and radiological 
constituents in the CCTA (Dinwiddie September 1997) are used for comparison of the site
specific background and RFI confirmatory sample results. Table 2.3.2-3 presents the RCRA 
metals plus beryllium data for the background soil and sediment samples (Locations 006 
through 008). Only arsenic and lead were detected at concentrations above the corresponding 
NMED-approved background concentrations. Arsenic exceeded the background concentration 
of 5.6 mg/kg in the 0- to 0.5-foot sediment sample from Location 008 at 8.49 and 13.4 mg/kg. 
Lead exceeded the background concentration of 11.8 mg/kg in the 0.5- to 1.0-foot sediment 
sample from Location 006 at 12.0 mg/kg and in the 0- to 0.5-foot sediment sample from 
Location 008 at 17.6 mg/kg. 

Arroyo Sediment Samples 

Table 2.3.2-3 presents the RCRA metals analytical results for sediment samples collected along 
the arroyo channel (Locations 009 through 011 ). Lead slightly exceeded the NMED-approved 
background concentration of 11.8 mg/kg in the subsurface sample from Location Q09 at 
13.5 mg/kg and in the surface sample from Location 011 at 13.7 mg/kg. 

Plastic-Lined Pit Samples 

Table 2.3.2-3 presents the RCRA metals analytical results for soil samples collected from the 
plastic-lined pit (Locations 012 through 013 in Figure 2.3.2-1). Arsenic exceeded the 
background concentration of 5.6 mg/kg only in the 0.5- to 1.0-foot soil sample from Location 013 
at 7.1 mg/kg. Barium exceeded the background concentration of 130 mg/kg in all the soil 
samples collected at the plastic-lined pit at concentrations ranging from 137 to 268 mg/kg. Lead 
slightly exceeded the background concentration of 11.8 mg/kg only in the 2.5- to 3.0-foot 
duplicate soil sample from Location 012 at 13.1 mg/kg. 

Overflow Basin Samples 

Table 2.3.2-3 presents the RCRA metals analytical results for soil samples collected from the 
overflow basin (Locations 014, 015, 037, and 038). Although barium did not exceed the 
background concentration of 130 mg/kg in any of the soil samples from Location 014, the 
background concentration was exceeded in the majority of samples collected from Locations 
015, 037, and 038 at concentrations ranging from 134 to 176 mg/kg. Beryllium exceeded the 
background concentration of 0.65 mg/kg in the 0.5- to 1.0-foot and 2.5- to 3.0-foot soil samples 
from Location 038 at 1.3 and 0.66 mg/kg, respectively. However, the concentration of beryllium 
in the 2.5- to 3.0-foot duplicate soil sample from Location 038 was below background. Lead 
exceeded the background concentration of 11.8 mg/kg in all the soil samples collected from the 
overflow basin at concentrations ranging from 13.6 to 52,700 mg/kg. Based upon the elevated 
lead concentrations, the overflow basin was excavated as part of the 2004 VCA at SWMU 68. 
Data from this VCA are presented in Chapter 4.0. 

AU9-05/WP/SNL05:R5756.doc 2-31 840857.06.05 09/14/05 11:38 AM 



Table 2.3.2-4 presents the TAL metals analytical results for concrete samples collected from the 
buried concrete slab beneath the overflow basin (Locations 039 and 040). Lead slightly 
exceeded the background concentration of 11.8 mg/kg only in the concrete sample from 
Location 039 at 13.8 mg/kg. No other TAL metals exceeded background in these concrete 
samples. However, the concrete beneath the overflow basin was removed and disposed of 
during the 2004 VCA at SWMU 68; therefore, the data do not represent current site conditions 
and are not evaluated in the risk assessment analysis (Annex E). 

Drainage Ditch Samples 

Table 2.3.2-3 presents the RCRA metals analytical results for soil samples collected along the 
drainage ditch (Locations 016 through 018 and 041 and 042). Barium and beryllium were the 
only metals detected at concentrations exceeding the NMED-approved background 
concentrations. Barium exceeded the NMED-approved background concentration of 130 mg/kg 
in the majority of soil samples collected along the drainage ditch with concentrations ranging 
from 131 to 429 mg/kg. Beryllium was detected in the 2.5- to 3.0-foot soil samples from 
Locations 017 and 018 at concentrations of 0.67 J and 0.75 J mg/kg, respectively, which slightly 
exceed the NMED-approved background concentration of 0.65 mg/kg. 

Burn Pan Sediment. Concrete. and Underlying Sediment Samples 

Table 2.3.2-4 presents the TAL metals analytical results for the overlying sediment, concrete, 
and underlying sediment samples collected from the burn pan (Locations 019 and 033 through 
036). Arsenic exceeded the background concentration of 5.6 mg/kg in the 0- to 0.5-foot 
underlying sediment sample from Location 034 at 6.4 mg/kg. Barium exceeded the background 
concentration of 130 mg/kg in the 1.5- to 2.0-foot underlying sediment sample from 
Location 033 at 142 mg/kg and in both underlying sediment"samples from Location 034 at 154 
and 192 mg/kg. Beryllium, chromium, cobalt, lead, nickel, and vanadium exceeded the 
corresponding background concentrations in the 0- to 0.5-foot underlying sediment samples 
from Locations 033 and 034. Thallium also exceeded the background concentration in the 0- to 
0.5-foot underlying sediment samples, but only at Location 033. No metals exceeded 
background concentrations in the overlying sediment sample from Location 019. 

Only concrete samples were collected at Locations 035 and 036. Although comparison of 
concrete sample results with background soil concentrations is not applicable, no elevated 
metal concentrations are evident in the concrete samples from Locations 033 through 036. 

Table 2.3.2-5 presents the TCLP metals analytical results for the single overlying sediment 
sample collected from the burn pan (Location 019). No metals exceed the toxicity characteristic 
concentration for identification of a RCRA characteristic hazardous waste. This material was 
disposed of as waste during the 2004 VCA and therefore this result was not used in the risk 
assessment analysis (Annex E). 
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Borrow Pit Samples 

Table 2.3.2-3 presents the RCRA metals analytical results for borrow pit soil samples 
(Locations 020 through 023). Arsenic exceeded the background concentration of 5.6 mg/kg in 
the 0.5- to 1.0-foot soil sample collected in 1998 from Location 021 at 6.6 mg/kg. In addition, 
arsenic exceeded background in all the samples collected from Location 022 at concentrations 
ranging from 6.6 to 8.0 mg/kg. Barium exceeded the background concentration of 130 mg/kg in 
the majority of soil samples collected from the borrow pits at concentrations ranging from 151 to 
404 mg/kg. Beryllium exceeded the background concentration of 0.65 mg/kg only in the 0.5- to 
1.0-foot soil sample from Location 023. Similarly, lead exceeded the background concentration 
of 11.8 mg/kg only in the 0.5- to 1.0-foot soil sample from Location 020. 

Debris Pile Samples 

Table 2.3.2-3 presents the RCRA metals analytical results for the pipe debris, debris, and 
surface soil samples collected from the debris piles (Locations 024 through 026). Arsenic, 
barium, chromium, and lead exceeded the corresponding background concentrations in the 
surface soil sample (0- to 0.5-foot) collected from Location 026 in 1996. Arsenic and lead also 
exceeded the corresponding background concentrations in the surface soil sample collected 
from Location 026 in 1998. 

Pipe debris and debris samples were also collected at Locations 024 through 026. Although 
comparison of these sample results with background soil concentrations is not applicable, the 
arsenic, chromium, and lead concentrations in the debris sample from Location 026 appear to 
be elevated. Table 2.3.2-5 presents the TCLP metals analytical results for the pipe debris and 
debris samples collected from the debris piles. The TCLP lead concentration for the debris 
sample collected from Location 026 in 1996 exceeds the toxicity characteristic concentration for 
identification of a RCRA characteristic hazardous waste. However, the debris sample collected 
from the same location in 1998 does not exceed the toxicity characteristic concentration for 
identification of a RCRA characteristic hazardous waste. The TCLP analytical results were 
used for waste characterization only and are not evaluated in the risk assessment analysis 
(Annex E). 

Radiological VCM Excavation Samples 

Table 2.3.2-4 presents the TAL metals analytical results for the soil samples collected from the 
radiological VCM excavation (Locations 027 through 032). Arsenic exceeded the background 
concentration of 5.6 mg/kg only in the 4.5- to 5.0-foot soil sample from Location 030 at 
6.1 mg/kg. Barium exceeded the background concentration of 130 mg/kg in the majority of soil 
samples at concentrations ranging from 136 to 284 mg/kg. However, barium did not exceed the 
background concentration in any of the soil samples collected from Location 027. Beryllium 
slightly exceeded the background concentration of 0.65 mg/kg in one or more samples from 
Locations 027, 028, 031, and 032 at concentrations ranging from 0.70 to 0.86 mg/kg. Lead 
slightly exceeded the background concentration of 11.8 mg/kg in one sample from Location 028 
at 13.0 mg/kg, and vanadium slightly exceeded the background concentration of 20.4 mg/kg in 
one sample from Location 030 at 20.9 J mg/kg. 
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68A Mound Samples 

Table D-1 (Annex D) presents the TAL metals analytical results for the two soil samples 
collected from the 68A Mound (Location TR2 in Figure 2.3.2-3). Barium exceeded the 
background concentration of 130 mg/kg in both samples from Location TR2 at 305 and 
226 mg/kg. No other metals exceeded background concentrations in the samples collected 
from the 68A Mound. 

2.3.2.3.2 VOC Analyses 

This section discusses the VOC analytical results for the site-specific background and 
confirmatory samples collected at SWMU 68 as presented in Table 2.3.2-6. The analytical 
MDLs are presented in Table 2.3.2-7. Sample locations are shown in Figure 2.3.2-1. 

Arroyo Sediment Samples 

Table 2.3.2-6 presents the VOC analytical results for sediment samples collected along the 
arroyo channel (Locations 009 through 011 ). The analyte 2-butanone was detected only in the 
0- to 0.5-foot sample from Location 011 at 4.2 J micrograms ()lg)/kg. 2-Butanone is a common 
laboratory contaminant and may not indicate soil contamination. Similarly, bromomethane was 
detected only in the 0- to 0.5-foot duplicate sample from Location 009 at 1.4 J )lg/kg. 

Plastic-Lined Pit Samples 

Table 2.3.2-6 presents the VOC analytical results for soil samples collected from the plastic
lined pit (Locations 012 through 013). Acetone was detected in the sample from Location 013 at 
30.9 )lg/kg. The analyte 2-butanone was detected in the 0- to 0.5-foot and 2.5- to 3.0-foot (1996 
only) samples from Location 013 at 4.9 J and 5.19 )lg/kg, respectively. Bromomethane was 
detected at Location 012 in the 1.5- to 2.0-foot sample at 1.7 J )lg/kg and in the 2.5- to 3.0-foot 
sample at 1.8 J )lg/kg. However, bromomethane was not detected in the associated duplicate in 
the 2.5- to 3.0-foot sample from Location 012. Bromomethane was also detected in the 2.5- to 
3.0-foot sample from Location 013 at a concentration of 3.6 J. Chloromethane was detected in 
the 0.5- to 1.0-foot and 1.5- to 2.0-foot samples from Location 013 at 3.6 J and 3.0 J )lg/kg, 
respectively. Methylene chloride was detected at Location 013 in the 2.5- to 3.0-foot sample at 
1.76 J )lg/kg. Acetone, 2-butanone, and methylene chloride are common laboratory 
contaminants and may not indicate soil contamination. 

Overflow Basin Samples 

Table 2.3.2-6 presents the VOC analytical results for soil samples collected from the overflow 
basin (Locations 014, 015, 037, and 038 in Figure 2.3.2-1 ). Acetone was detected at 
Location 015 at 8.66 and 10.3 )lg/kg. Benzene was detected in the 0.5- to 1.0-foot and 2.5- to 
3.0-foot soil samples from Locations 014 and 015, respectively at 4.4 J )lg/kg. 2-Butanone 
was detected at Location 015 at 6.02 )lg/kg. Bromomethane was detected only in the 0.5- to 
1.0-foot sample at 1. 7 J )lg/kg from Location 014. Chloromethane was detected in the 0.5- to 
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Table 2.3.2-6 
Summary of SWMU 68 Confirmatory Sampling, VOC Analytical Results 

August-September 1996 and November-December 1998 
(Off-Site Laboratories) 

Sample Attributes VOCs (EPA Method 8240 a (~g/kg) 
Record Date Sample 

Number> ER Sample IDe Sampled Depth (ft) Acetone Benzene 2-Butanone Bromomethane 
Arroyo Sediment Samples 

601199 CCTA-68-GR-009-0-0.5 11-30-98 0-0.5 R ND (0.61) ND (3.1 J) ND (0.47 U) 
601199 CCTA-68-GR-009-0-0.5-DU 11-30-98 0-0.5 R ND (0.61) ND (3.1 J) 1.4 J (10 
601199 CCTA-68-GR-009-0.5-1.0 11-30-98 0.5--1 R ND (0.61 ND (3.1 J) ND 0.47 
601199 CCTA-68-GR-01 0-0-0.5 11-30-98 0-0.5 R ND 0.61 ND (3.1 J) ND 0.47 
601199 CCTA-68-GR-010-0.5-1.0 11-30-98 0.5--1 R ND 0.61 ND (3.1 J) ND 0.47 
601199 CCTA-68-GR-011-0-0.5 11-30-98 0-0.5 R ND 0.61 4.2 J (20 ND 0.47 
601199 CCTA-68-GR-011-0.5-1.0 11-30-98 0.5--1 R ND 0.611_ ND(3.1 J) ND 0.47} 

Plastic Lined Pit Samples 
601202 CCTA-68-GR-012-0.5-1.0 12-08-98 0.5--1 ND 14 u ND 0.61) ND 3.1 ND (0.47) 
601202 CCTA-68-GR-012-1.5-2.0 12-08-98 1.5--2 ND 6.4 u ND 0.61) ND 3.1 1.7 J (10 
601202 CCT A-68-GR-012-2.5-3.0 12-08-98 2.5--3 ND 6.8 u ND 0.61) ND 3.1 1.8J (10 
601202 CCT A-68-GR-012-2.5-3.0-DU 12-08-98 2.5--3 ND 6.8U ND 0.61) ND 3.1 ND (0.47) 
601202 CCTA-68-GR-013-0.5-1.0 12-08-98 0.5--1 ND 30 u ND 0.61)_ 4.9 J (20 ND (0.47 J) 
601202 CCTA-68-GR-013-1.5-2.0 12-08-98 1.5--2 ND (28 U) ND (0.61) ND (3.1 J) ND (0.47 J) 
05598 CCTA-68-GR-013-2.5-3.0 08-05-96 2.5--3 30.S ND (1) 5.19 NR 

601202 CCTA-68-GR-013-2.5-3.0 12-08-98 2.5--3 ND (21 U) ND (0.61) ND (3.1 J) 3.6 J (10 
Overflow Basin Samples 

601202 CCTA-68-GR-014-0.5-1.0 12-08-98 0.5--1 ND (25 U) 4.4J (5 ND (3.1) 1.7 J (10 
601202 CCTA-68-GR-014-1.5-2.0 12-08-98 1.5--2 ND(1.1J) ND (0.61) ND (3.1) ND (0.47) 
601202 CCTA-68-GR-014-2.5-3.0 12-08-98 2.5--3 ND(1.1J ND (0.61 ND (3.1 ND 0.47 
601202 CCT A-68-GR-014-2.5-3.0-DU 12-08-98 2.5--3 ND (1.1 J ND (0.61 ND (20 U) ND 0.47 
601202 CCTA-68-GR-015-0.5-1.0 12-08-98 0.5--1 ND(1.1J ND (0.61 ND (3.1) ND 0.47 
601202 CCTA-68-GR-015-1.5-2.0 12-08-98 1.5--2 ND (1.1 J ND (0.61 ND (20 U) ND 0.47 
05444 CCTA-68-GR-015-2.5-3.0 08-05-96 2.5--3.0 8.66J 10 ND (1.0 6.0:1 NR 
05598 CCTA-68-GR-015-2.5-3.0 08-05-96 2.5--3.0 10.3 ND 1.0) ND(2) NR 

601202 CCTA-68-GR-015-2.5-3.0 12-08-98 2.5--3 ND 28U 4.4J (5 ND (20 U) ND (0.47) 
601202 CCTA-68-GR-037 -0.5-1.0 12-08-98 0.5--1 ND 1.1 J ND (0.61) ND (3.1) ND (0.47) 
601202 CCTA-68-GR-037 -1.5-2.0 12-08-98 1.5--2 ND 37U ND (0.61) ND (3.1 J) ND (0.47 J) 
601202 CCTA-68-GR-037 -2.5-3.0 12-08-98 2.5--3 ND 28U ND (0.61 ND(3.1 J) ND (0.47 J) 
601202 CCTA-68-GR-038-0.5-1.0 12-08-98 0.5--1 ND 26U ND 0.61) ND (3.1 J) ND (0.47 J) 
601202 CCTA-68-GR-038-1.5-2.0 12-08-98 1.5--2 ND (58 U) ND (0.61) ND (20 U) R 
601203 CCTA-68-GR-038-2.5-3.0 12-08-98 2.5--3 ND (15 U) ND (0.61 J}_ ND 3.1J) ND 0.47 J) 
601203 CCTA-68-GR-038-2.5-3.0-DU 12-08-98 2.5--3 ND (28l.Jl ND (0.61 J) ND (9.8 U) ND (0.47 J) 

Methylene 
Chloromethane Chloride 

ND (2.2) ND (0.81) 
ND (2.2) ND (0.81) 
ND(2.2) ND (5U 
ND 2.2 ND (0.81) 
ND 2.2 ND (0.81) 
ND 2.2 ND(5U 
ND 2.2 ND (5U) 

ND 2.2 ND (8.8 U) 
ND 2.2 ND(5U 
ND 2.2 ND(5U) 
ND 2.2 ND(5U) 

3.6 J (10 ND(5U) 
3 J (10 ND(5U) 

NR 1.76 J (5.0) 
R ND(5U 

5 J (10 ND (5.1 U) 
ND (2.2) ND (0.81) 
ND 2.2 ND(5U) 
ND 2.2 ND(5U) 
ND 2.2 ND (5.6 U) 
ND 2.2 ND (6.1 U) 

NR ND (1.0) 
NR 1.90 J 

ND (2.2) ND (11 U) 
ND (2.2) ND (9.8 U) 

2.7 J (10 ND(5U) 
R ND(5U) 
2.5 J (10 ND(5U) 

ND (2.2) ND (24 U) 
R ND (5U) 

ND (10 U) ND(7U) 
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Table 2.3.2-6 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, VOC Analytical Results 

August-September 1996 and November-December 1998 
(Off-Site Laboratories) 

Sample Attributes VOCs EPA Method 8240 a (!lglkg) 
Record Date Sample 

Numberb ER Sample ID0 Sampled Depth (ft) Acetone Benzene 2-Butanone Bromomethane 
Drainage Ditch Samples 

601203 CCTA-68-GR-016-1.5-2.0 12-08-98 1.5-2 ND (34 U) ND (0.61 J) ND (20 U) ND (0.47 J) 
601203 CCTA-68-GR-016-1.5-2.0-DU 12-08-98 1.5-2 ND (52 U ND (0.61 J) ND (3.1 J) R 
05444 CCTA-68-GR-016-2.5-3.0 08-05-06 2.5-3 38.S ND (1.00) ND 2.00) NR 
601203 CCTA-68-GR-016-2.5-3.0 12-08-98 2.5-3 ND (39 U) ND (0.61 J) ND 3.1 J) R 
601203 CCTA-68-GR-017 -1.5-2.0 12-08-98 1.5-2 ND (25 U) ND (0.61 J) ND 10 U) ND (0.47 J) 
05444 CCTA-68-GR-017 -2.5-3.0 08-05-96 2.5-3 55.5 ND (1.00) ND 2.00) NR 
05598 CCTA-68-GR-017 -2.5-3.0 08-05-96 2.5-3 17.~ ND (1) ND (2) NR 
601203 CCTA-68-GR-017 -2.5-3.0 12-08-98 2.5-3 ND (52 U ND (0.61 J 11 J{20 R 
601203 CCTA-68-GR-018-1.5-2.0 12-08-98 1.5-2 ND (33 U) ND (0.61 J) ND (3.1 J) ND (2.2 U) 
05444 CCTA-68-GR-018-2.5-3.0 08-05-06 2.5-3 83.2 ND (1.00) ND (2.0) NR 
601203 CCTA-68-GR-018-2.5-3.0 12-08-98 2.5-3 ND (60 U) ND(0.61 J) ND (3.1) R 
601203 CCTA-68-GR-041-1.5-2.0 12-08-98 1.5-2 ND (30 U) ND (0.61 J) ND 3.1J) R 
601203 CCTA-68-GR-041-1.5-2.0-DU 12-08-98 1.5-2 ND (52 U) ND (0.61 J) ND 3.1J) R 
601203 CCTA-68-GR-041-2.5-3.0 12-08-98 2.5-3 ND (36 U) ND (0.61 J) 6 J (20) R 
601203 CCTA-68-GR-042-1.5-2.0 12-08-98 1.5-2 ND (28 U ND (0.61 J) ND (12 U) ND (0.47 J) 
601203 CCTA-68-GR-042-2.5-3.0 12-08-98 2.5-3 ND (38 U ND (0.61 J) ND 3.1J) R 

Burn Pan Underlying Sediment Samples 
601208 CCTA-68-GR-033-0-0.5 12-04-98 0-0.5 110 J ND (0.61) ND 3.1 J) ND (0.47) 
601208 CCT A-68-GR-033-0-0 .5-DU 12-04-98 0-0.5 ND(1.1J ND (0.61 ND 20 U) ND (0.47) 
601208 CCTA-68-GR-033-1.5-2.0 12-04-98 1.5-2 ND(1.1J ND (0.61 ND 20 U) ND 0.47) 
601210 CCTA-68-GR-034-0-0.5 12-09-98 0-0.5 ND (55 U ND (0.61 ND 20 U) ND (0.47 J) 
601210 CCTA-68-GR-034-1.5-2.0 12-09-98 1.5-2 ND (36 U ND (0.61 ND 20 U) ND (0.47 J) 

Borrow Pit Samples 
05743 CCTA-68-GR-020-0-0.5 09-03-96 0-0.5 ND{2J NDi1} 4.38 J (10 NR 

601205 CCTA-68-GR-020-0.5-1.0 12-01-98 0.5-1 ND (36 U) ND (0.61) ND (3.1) ND (0.47) 
601205 CCTA-68-GR-020-1.5-2.0 12-01-98 1.5-2 ND (23 U) ND (0.61) ND 3.1) ND 0.47 
601205 CCT A-68-GR-020-2.5-3. 0 12-01-98 2.5-3 ND(31 U) ND (0.61) ND (3.1) 1.3 J (10) 
05743 CCTA-68-GR-021-0.5-1.0 09-03-96 0.5-1.0 ND (2) ND (10) ND (2) NR 

601205 CCTA-68-GR-021-0.5-1.0 12-01-98 0.5-1 ND (30 U) ND (0.61 ND 3.1) ND 0.47 
601205 CCTA-68-GR-021-1.5-2.0 12-01-98 1.5-2 ND (22 U) ND (0.61 ND 3.1) ND 0.47) 
601205 CCTA-68-GR-021-2.5-3.0 12-01-98 2.5-3 ND (33 U) ND (0.61 ND 3.1) ND 0.47) 
601205 CCTA-68-GR-022-0.5-1.0 12-01-98 0.5-1 ND (29 U) ND (0.61 ND 3.1) ND 0.47) 
601205 CCTA-68-GR-022-1.5-2.0 12-01-98 1.5-2 ND (31 U) ND (0.61 ND 3.1) 1.8 J (10) 
601205 CCTA-68-GR-022-2.5-3.0 12-01-98 2.5-3 ND (32 U ND(0.61) ND (20 U) ND 0.47 
601205 CCTA-68-GR-023-0.5-1.0 12-01-98 0.5-1 ND (37 U ND (0.61) ND (3.1) ND 0.47 
601205 CCTA-68-GR-023-1.5-2.0 12-01-98 1.5-2 ND (30 U ND (0.61 ND 20 U~ ND 0.47 
601205 CCT A-68-GR-023-2.5-3. 0 12-01-98 2.5-3 ND (32 U ND (0.61) ND (3.1) ND 0.47 

Methylene 
Chloromethane Chloride 

ND (10 U) ND (6U) 
ND (2.2 J) ND (11 U) 

NR ND(1.00) 
ND (2.2 J) ND (11 U) 
ND (2.2 J) ND (5.8 U) 

NR 2.12 J (5) 
NR 1.99 J (5) 

ND (2.2 J) NDJ14 U) 
ND (2.2 J) ND (9.5 U) 

NR ND (1.00) 
ND (10 U) ND (5 U) 
ND (2.2 J) ND (5 U) 
ND (2.2 J) ND (6 U) 
ND (2.2 J) ND (6.1 U) 
ND (10 U) ND(5U) 
ND (2.2 J) ND (5.1 U) 

ND 2.2) ND (5) 
ND (2.2) ND (5) 
ND(2.2) ND (5.0 U) 
ND(10U) ND(5U) 
ND (10 U) ND(5U) 

NR 30A 
ND (2.2) ND(5U) 
ND (2.2) ND(5U) 
ND (2.2) ND (5 U) 

NR 23 .• 
NO 2.2 ND (5 U) 
ND 2.2 ND (5 U) 
ND 2.2 ND (0.81 U) 
ND 2.2 ND (5 U) 
ND 2.2 ND(5U) 
ND (2.2) ND (5 U) 
ND (2.2) ND(5U) 
ND (2.2) ND (5 U) 
ND (2.2) ND (5 U) 
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Table 2.3.2-6 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, VOC Analytical Results 

August-September 1996 and November-December 1998 
(Off-Site Laboratories) 

Sample Attributes VOCs (EPA Method 8240)8 (llg/kg) 
Record Date Sample 

Number> ER Sample IDe Sampled Depth (ft) Acetone Benzene 2-Butanone Bromomethane 
Debris Pile Samples 

601199 I CCTA-68-GR-024-0-0.5 11-30-98 I 0-0.5 I R NO (0.61) I NO (3.1 J) I NO (0.47) 
601200 I CCTA-68-GR-025-0-0.5 11-30-98 I 0-0.5 I R NO (0.61) I NO {3.1 J) I NO (0.47) 
601200 CCTA-68-GR-026-0-0.5 11-30-98 0-0.5 R NO (0.61) NO (3.1 J) I NO (0.47) 

Radiological VCM Excavation Samples 
601206 CCT A-68-GR-027 -4.0-4.5 12-01-98 4.0-4.5 NO (20 U) NO (0.61) NO (3.1 NO 0.47) 
601206 CCTA-68-GR-027 -4.5-5.0 12-01-98 4.5--5 NO (1.1 J) NO (0.61) 12 J (20 NO (0.47) 
601206 CCTA-68-GR-027 -4.5-5.0-DU 12-01-98 4.5--5 NO (1.1) NO (0.61) NO (3.1) NO (0.47) 
601206 CCTA-68-GR-028-4.0-4.5 12-01-98 4.0-4.5 R NO 0.61) NO 3.1 J NO 0.47) 
601206 CCTA-68-GR-028-4.5-5.0 12-01-98 4.5--5 R NO 0.61) NO 3.1 J NO 0.47) 
601206 CCTA-68-GR-029-4.0-4.5 12-01-98 4.0-4.5 R NO 0.61) NO 3.1 J NO 0.47) 
601206 CCTA-68-GR-029-4.5-5.0 12-01-98 4.5--5 R NO 0.61) NO 3.1 J NO 0.47) 
601206 CCT A-68-GR-030-4.0-4.5 12-01-98 4.0-4.5 R NO (0.61) NO 3.1 J) NO 0.47) 
601206 CCTA-68-GR-030-4.5-5.0 12-01-98 4.5--55 NO (28 U) 5~ NO (3.1 NO 0.47) 
601206 CCTA-68-GR-031-4.0-4.5 12-01-98 4.0-4.5 N0(1.1) NO (0.61) ND_(3.1 NO 0.47) 
601206 CCTA-68-GR-031-4.5-5.0 12-01-98 4.5--5 NO (1.1) NO (0.61) NO (3.1 NO 0.47) 
601206 CCTA-68-GR-032-4.0-4.5 12-01-98 4.0-4.5 NO (1.1 J) NO (0.61) NO (3.1 NO 0.47) 
601206 CCTA-68-GR-032-4.5-5.0 12-01-98 4.5--5 NO (1.1) NO (0.61) NO (3.1) NO (0.47) 

Methylene 
Chloromethane Chloride 

NO (2.2) I NO (0.81) 
NO (2.2) I ND(5U) 
NO (2.2) I NO (5 U) ' 

• 

NO (2.2) NDJ0.81) 
NO (2.2) ND(5U) 
NO (2.2) 2.3 J {5) 
NO (2.2) NO (5.0 U) 
NO (2.2) NO (5.0 U) 
NO (2.2) NO (5.0 U) 
NO (2.2) NO (5.0 U) 
NO (2.2) NO (5.0 U) 
NO (2.2) NO (0.81) 
ND(2.2) NO (5.0 U) 
ND(2.2) NO (0.81) 
NO (2.2) NO (5.0 U) 
NO (2.2) N[)(5.0 U) 
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Table 2.3.2-6 (Concluded) 
Summary of SWMU 68 Confirmatory Sampling, VOC Analytical Results 

August-September 1996 and November-December 1998 
(Off-Site Laboratories) 

Sample Attributes 
Record Date 

Numberb ER Sample 10° Sampled 
Quality Assurance/Quality Control Samples ("q/L) 

05444 CCT A-68-000-TB 08-05-96 
05598 CCT A-68-000-TB 08-05-96 
05598 CCTA-68-000-EB 08-05-96 
05743 CCTA-68-000-EB 09-03c96 
05743 CCTA-68-000-EB 09-03-96 

601200 CCTA-68-GR-000-TB 11-30-98 
601200 CCTA-68-GR-000-EB 11-30-98 
601206 CCTA-68-GR-000-TB 12-01-98 
601206 CCTA-68-GR-000-EB 12-01-98 
601208 CCTA-68-GR-000-TB 12-04-98 
601208 CCTA-68-GR-000-EB 12-04-98 
601202 CCTA-68-GR-000-TB 12-08-98 
601202 CCTA-68-GR-000-EB 12-08-98 
601210 CCTA-68-GR-000-EB 12-09-98 
601210 CCTA-68-GR-000-TB 12-09-98 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 

Sample 
Depth (ft) Acetone 

NA ND(5} 
NA 3.57 J (10 
NA 2.68 J(10 
NA 8.42 J (10 
NA 2.38 J (10 
NA R 
NA R 
NA NO (1.1) 
NA NO (1.1) 
NA ND(1.1J) 
NA NO (1.1 J) 
NA ND(20 U) 
NA NO (20 U) 
NA NO (20 U) 
NA NO (20 U) 

0 Bold in ER Sample ID corresponds to the sample location specified in Figure 2.3.2-1. 
CCTA = Central Coyote Test Area. 
DU = Duplicate sample. 
EB = Equipment blank. 

Benzene 

ND(1) 
NO (1) 
ND(1) 
NO 11) 
NO (1) 

NO (0.61) 
NDI0.61l 
NO 10.61) 
NO (0.61) 

49 
NO (0.61) 
ND(0.61) 
NO (0.61) 
NO (0.61) 
NDI0.61) 

VOCs (EPA Method 8240)a (~-tg/kg} 

2-Butanone Bromomethane 

5.95 NR 
4.35 J (5 ND(1) 

NO (2) ND(1) 
NO (2) ND(1) 
NO (2) ND(1) 

NO 3.1 J) NO 0.47) 
NO 3.1 J) NO (0.47) 
NO (3.1) NO (0.47) 
NO (3.1) ND(0.47) 

NO ( 20 U) NO (0.47) 
NO 20 U) NO (0.47) 
NO 3.1 J) NO 0.47J 
NO 3.1 J) NO 0.47 J 
NO 20 U) NO 0.47J 
NO 20 U) ND 0.47J 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 

Chloromethane 

NR 
NO (1) 
NO (1) 
NO (1) 
ND(1) 

NO (2.2) 
NO (2.2) 
NO (2.2) 
NO (2.2) 
NO (2.2) 
NO (2.2) 

R 
R 

NO (10 U) 
NO (2.2) 

EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 

J.lg/kg 
J.lg/L 
NA 
NO() 
NR 

= Not detected above the MDL, shown in parentheses. 
= Not reported. 

ft = Foot (feet). 
GR =Grab Sample. 
ID =Identification. 

R 
SWMU 
TB 

= Value rejected during data validation. 
= Solid Waste Management Unit. 
= Trip blank. 

Methylene 
Chloride 

1.96 J (11 
4.37 J (101 
1.64J (10] 

10.6 
4.79 J (10] 

NO (0.81) 
NO (0.81) 
NO (0.81) 
NO (0.81) 
NO (4.5 U) 

NO (5) 
NO (0.81) 
NO (0.81) 
NO (5 U) 
NO (5 U) 

J ( ) = The reported value is greater than or equal to the MDL but is less than the 
practical quantitation limit, shown in parentheses. 

u 
VCM 
voc 

= Analytical result was qualified as not detected at the reported value. 
=Voluntary Corrective Measure. 

J = Analytical result was qualified as an estimated value. =Volatile organic compound. 
MDL = Method detection limit. 



Table 2.3.2-7 
VOC Analytical MDLs 

SWMU 68 Confirmatory Sampling 
August 1996 

(Off-Site Laboratory) 

Soil Sample MDL 
(EPA Method 82408

) 

Analyte (J..lg/kg) 
Acetone 1.1-5.00 
Benzene 0.25-1.00 
Bromodichloromethane 0.24-1.00 
Bromoform 0.27-1.00 
Bromomethane 0.47 
2-Butanone 2.00-3.1 
Carbon disulfide 0.75-2.2 
Carbon tetrachloride 0.22-1.00 
Chlorobenzene 0.25-1.00 
Chloroethane 0.72-1.9 
Chloroform 0.24-1.00 
Chloromethane 2.2 
Dibromochloromethane 0.21-1.00 
1, 1-Dichloroethane 0.2-1.00 
1 ,2-Dichloroethane 0.23-1.00 
1, 1-Dichloroethene 0.25-1.00 
1 ,2-Dichloroethene 0.88 
1,2-cis-Dichloroethvlene 0.25-1.00 
1 ,2-trans-Dichloroethylene 0.19-1.00 
1,2-Dichloropropane 0.23-1.00 
cis-1 ,3-Dichloropropylene 0.25-1.00 
trans-1 ,3-Dichloroproj.>ylene 0.22-1.00 
Ethyl benzene 0.23-1.3 
2-Hexanone 1.5-4.4 
Methyl bromide 0.67-1.00 
Methyl chloride 0.43-1.00 
4-Methyl-2-pentanone 1.2-2.9 
Methylene chloride 0.25-1.00 
Styrene 0.22-1.00 
1,1 ,2,2-Tetrachloroethane 0.46-1.4 
Tetrachloroethene 0.23-1.00 
Toluene 0.22-1.00 
1,1, 1-Trichloroethane 0.18--1.00 
1,1 ,2-Trichloroethane 0.24-1.00 
Trichloroethene 0.27-1.00 
Vinyl acetate 1.8-2.00 
Vinyl chloride 0.4-1.00 
Xylenes (total) 0.62-3.9 

aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
llg/kg = Microgram(s) per kilogram. 
J..!Q/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 

AU9-05/WP/SNL05:R5756.doc 2-39 

Aqueous Sample MDL 
(EPA Method 82408

) 

(J..lg/L) 
1.1-3.7 
0.3-1 
0.4-1 
0.4-1 
0.47 

2-5.9 
0.75-2 
0.2-1 
0.3-1 

0.3-1.9 
0.49-1 

2.2 
0.3-1 
0.4-1 
0.2-1 
0.7-1 
0.88 

0.7-1 
0.3-1 
0.2-1 
0.3-1 
0.3-1 

0.3-1.3 
1.5-3.2 
0.4-1 
0.2-1 
1.2-2 

0.81-1.2 
0.2-1 

0.5-1.4 
0.57-1 
0.40-1 
0.2-1 
0.4-1 
0.6-1 
1.8--2 
0.4-1 

1.1-3.9 

840857.06.05 09/14/05 11:38 AM 



1.0-foot soil sample from Location 014 at 5.0 J flg/kg, in the 1.5- to 2.0-foot soil sample from 
Location 037 at 2.7 J flg/kg, and in the 0.5- to 1.0-foot sample from Location 038 at 2.5 J 1-lg/kg. 
Methylene chloride was detected in the 2.5- to 3.0-foot soil sample from Location 015 at 
1.90 J flg/kg. Acetone and methylene chloride are common laboratory contaminants and may 
not indicate soil contamination. 

Drainage Ditch Samples 

Table 2.3.2-6 presents the VOC analytical results for soil samples collected along the drainage 
ditch (Locations 016 through 018 and 041 and 042). Acetone was detected in soil samples at 
three locations at concentrations up to 83.2 1-lg/kg. The analyte 2-butanone was detected at two 
locations at concentrations up to 11 J 1-lg/kg. Acetone and 2-butanone are common laboratory 
contaminants and may not indicate soil contamination. 

Burn Pan Underlying Sediment Samples 

Table 2.3.2-6 presents the VOC analytical results for the underlying sediment samples collected 
from the burn pan (Locations 033 and 034 ). The only detection was acetone at a concentration 
of 110 J flg/kg at Location 033. 

Borrow Pit Samples 

Table 2.3.2-6 presents the VOC analytical results for the borrow pit soil samples (Locations 020 
through 023). The analyte 2-butanone was detected in the surface soil sample (0- to 0.5-foot 
interval) from Location 020 at 4.38 J 1-lg/kg. Bromomethane was detected in the 2.5- to 3.0-foot 
soil sample from Location 020 at 1.3 J flg/kg and in the 1.5- to 2.0-foot soil sample from 
Location 022 at 1.8 J flg/kg. Methylene chloride was detected at Locations 020 and 021 at 
concentrations of 30.4 and 23.2 1-lg/kg, respectively. Both 2-butanone and methylene chloride 
are common laboratory contaminants and may not indicate soil contamination. 

Debris Pile Samples 

Table 2.3.2-6 presents the VOC analytical results for the surface soil samples collected from the 
debris piles (Locations 024 through 026). There were no VOC detections. 

Radiological VCM Excavation Samples 

Table 2.3.2-6 presents the VOC analytical results for the soil samples collected from the 
radiological VCM excavation (Locations 027 through 032). Benzene was detected in one 
sample from Location 030 at 55 flg/kg. In addition, 2-butanone was detected in one sample 
from Location 027 at 12 J flg/kg. Methylene chloride was detected in one sample from 
Location 027 at 2.3 J flg/kg. Both 2-butanone and methylene chloride are common laboratory 
contaminants and may not indicate soil contamination. 
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68A Mound Samples 

Table D-2 (Annex D) presents the VOC analytical results for the two soil samples collected from 
the 68A Mound (Location TR2 in Figure 2.3.2-3). There were no VOC detections. Table D-3 
(Annex D) presents the analytes and the corresponding MDLs for the VOC analysis for this 
location. 

2.3.2.3.3 SVOC Analyses 

This section discusses the SVOC analytical results for the site-specific background and 
confirmatory samples collected at SWMU 68 as presented in Table 2.3.2-8. Table 2.3.2-9 
presents the analytes and the corresponding MDLs for the SVOC analyses. 

Arroyo Sediment Samples 

Table 2.3.2-8 presents the SVOC analytical results for sediment samples collected along the 
arroyo channel (Locations 009 through 011 ). No SVOCs were detected in these samples. 

Plastic-Lined Pit Samples 

Table 2.3.2-8 presents the SVOC analytical results for soil samples collected from the 
plastic-lined pit (Locations 012 through 013). The only SVOC detected in these samples was 
bis(2-ethylhexyl) phthalate. Only the 1.5- to 2.0-foot soil sample from Location 012 contained 
bis(2-ethylhexyl) phthalate at a concentration of 47 J 1-lg/kg. No other SVOCs were detected in 
soil samples collected from the plastic-lined pit. Phthalates are common contaminants found in 
plastics and may not represent soil contamination at the site. 

Overflow Basin Samples 

Table 2.3.2-8 presents the SVOC analytical results for soil and concrete samples collected from 
the overflow basin and buried concrete slab (Locations 014, 015, and 037 through 040). The 
SVOC bis(2-ethylhexyl) phthalate was detected in the 2.5- to 3.0-foot duplicate soil sample 
collected in 1998 from Location 014 and in the concrete sample from Location 040 at 50 J and 
56 J 1-1g/kg, respectively. However, bis(2-ethylhexyl) phthalate was not detected in the 2.5- to 
3.0-foot soil samples collected in 1996 or 1998 from Location 014, or in the duplicate sample 
collected in 1996. Di-n-butyl phthalate was detected only in the 2.5- to 3.0-foot duplicate soil 
sample from Location 038 at 67 J 1-1g/kg. However, di-n-butyl phthalate was not detected in the 
duplicate soil sample collected at this depth and location. No other SVOCs were detected in 
these samples. Phthalates are common contaminants found in plastics and may not represent 
soil contamination at the site. This same methodology was used to analyze soil samples for 
polynuclear aromatic hydrocarbons (PAH) after the overflow basin was excavated during the 
2004 VCA. Chapter 4.0 presents these results. 
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Sample Attributes 
Record 

Numberb ER Sample 10° 

Arroyo Sediment Samples 

05314 CCTA-68-GR-009-0-0.5 

601199 CCTA-68-GR-009-0-0.5 

05314 CCTA-68-GR-009-0-0.5-DU 

601199 CCTA-68-GR-009-0-0.5-DU 

05314 CCTA-68-GR-009-0.5-1.0 

601199 CCTA-68-GR-009-0.5-1.0 

05314 CCTA-68-GR-010-0-0.5 

601199 CCT A-68-GR-01 0-0-0.5 

05314 CCTA-68-GR-010-0.5-1.0 

601199 CCTA-68-GR-010-0.5-1.0 

05314 CCTA-68-GR-011-0-0.5 

601199 CCTA-68-GR-011-0-0.5 

05314 CCTA-68-GR-011-0.5-1.0 

601199 CCT A-68-GR-011-0.5-1.0 

Plastic-Lined Pit Samples 

05598 CCTA-68-GR-012-0.5-1.0 

601202 CCTA-68-GR-012-0.5-1.0 

05598 CCTA-68-GR-012-1.5-2.0 

601202 CCTA-68-GR-012-1.5-2.0 

05598 CCT A-68-GR-012-2.5-3.0 

601202 CCT A-68-GR-012-2.5-3.0 

601202 CCT A-68-GR-012-2.5-3.0-DU 

05598 CCT A-68-GR-013-0.5-1.0 

601202 CCTA-68-GR-013-0.5-1.0 

05598 CCTA-68-GR-013-1.5-2.0 

601202 CCT A-68-GR-013-1.5-2.0 

05598 CCTA-68-GR-013-2.5-3.0 

601202 CCTA-68-Gf<-013-2.5-3.0 _ 

Refer to footnotes at end of table. 

Table 2.3.2-8 
Summary of SWMU 68 Confirmatory Sampling, SVOC Analytical Results 

August-September 1996 and November-December 1998 
(Off-Site Laboratories) 

SVOCs (EPA Method 8270)8 (~g/kg) 

Date Sample Benzoic Diethyl- Di-n-butyl- bis(2-Ethylhexyl) 
Sampled Depth (ft) Acid _j)_hthalate _phthalate 2,4-Dinitrotoluene 2,6-Dintrotoluene phthalate 

08-06-96 0-0.5 NO (333) NO (167) ND(167) ND(167) NO (167) NO (167) 

11-30-98 0-0.5 NR ND(55.2l NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

08-06-96 0-0.5 NO (333) ND(167) ND(167) NO (167) NO (167) ND(167) 

11-30-98 0-{).5 NR NO {55.2) NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

08-06-96 0.5-1 NO (3331 NO (167L NO (1671_ ND_{_167J ND (167) NO l167) 

11-30-98 0.5-1 NR NO (55.2) NO (24.7) NO (74.4) ND (59.3) NO (36.5) 

08-06-96 0-0.5 ND (333) NO {167) ND(167) ND(167) ND (167) ND (167) 

11-30-98 0-{).5 NR ND (55.2) NO (24.7) NO (74.4) ND (59.3) NO (36.5) 

08-06-96 0.5-1 NO (333) NO {167) NO (167) ND(167) ND (167) ND (167) 

11-30-98 0.5-1 NR NO (55.2) NO (24.7) NO (74.4) ND (59.3) NO (36.5) 

08-06-96 0-0.5 ND (333) NO {167) ND(167) NO (167) ND (167) ND (167) 

11-30-98 0-{).5 NR ND (55.21 NO (24.7) NO (74.4) ND (59.3) NO (36.5) 

08-06-96 0.5-1 ND (333) NO (167) NO (167) NO (167) ND (167) ND (167) 

11-30-98 0.5-1 NR NO (55.2) NO (24.7) NO (74.4) ND (59.3) NO (36.5) 

08-05-96 0.5-1 NO (333) NO (167) NO (167) ND (167) ND (167) ND (167) 

12-08-98 0.5-1 NR ND {55.2) NO (24.7) NO (74.4) ND (59.3) NO (36.5) 

08-05-96 1.5-2 NO (333) NO (167)_ ND(167) ND(167) ND (167) ND (167) 

12-08-98 1.5-2 NR NO (55.2) NO (24.7) NO (74.4) NO (59.3) 47 J (330) 

08-05-96 2.5-3 NO (333) ND(167) ND(167) ND(167) NO (167) NO (167) 

12-08-98 2.5-3 NR NO (55.2) NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

12-08-98 2.5-3 NR NO (55.2) NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

08-05-96 0.5-1 NO (333) NO {167) ND(167) NO (167) NO (167) NO (167) 

12-08-98 0.5-1 NR NO (55.2) NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

08-05-96 1.5-2 NO (333) NO (167) ND(167) NO (167) NO (167) NO (167) 

12-08-98 1.5-2 NR NO (55.21 NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

08-05-96 2.5-3 NO (333) NO (167) NO (167) ND(167) NO (167) NO (167) 

~:08-98 2.5-3 NR NO (55.2) NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

n-Nitrosodi-
lso_phorone phenylamine 

NO (167) NO (167) 

NO (37.4) NO (30.1) 

NO (167) NO (167) 

NO (37.4) ND (30.1) 

ND_{167) NO (1671_ 

NO (37.4) NO (30.1) 

NO (167) NO (1671_ 

NO (37.4) NO (30.1) 

ND (167) ND (167) 

NO (37.4) ND (30.1) 

ND (167) ND (167) 

ND (37.4) NO (30.1) 

NO (167) ND (167) 

NO (37.4) NO (30.1) 

ND (167) ND (167) 

ND (37.4) ND(30.1) 

NO (167) NO (167) 

NO (37.4) NO (30.1) 

NO (167) NO (167) 

NO (37.4) NO (30.1) 

NO (37.4) NO (30.1) 

NO (167) NO (167) 

NO (37.4) NO (30.1) 

NO (167) NO (167) 

NO (37.4) NO (30.1) 

NO (167) NO (167) 

NO (37.4) NO (30.1) 
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Sample Attributes 
Record 

Numbe,.b ER Sample ID0 

Overflow Basin Samples 

05598 CCTA-68-GR-014.0.5-1.0 

601202 CCTA-68-GR-D14-0.5-1.0 

05598 CCTA-68-GR-014-1.5-2.0 

601202 CCTA-68-GR-014-1.5-2.0 

05598 CCTA-68-GR-014-2.5-3.0 

601202 CCTA-68-GR-014-2.5-3.0 

05598 CCTA-68-GR-014-2.5-3.0-DU 

601202 CCTA-68-GR-014-2.5-3.0-DU 

05598 CCTA-68-GR-015-0.5-1.0 

601202 CCTA-68-GR-015-0.5-1.0 

05598 CCTA-68-GR-015-1.5-2.0 

601202 CCTA-68-GR-015-1.5-2.0 

05598 CCTA-68-GR-015-2.5-3.0 

601202 CCTA-68-GR-015-2.5-3.0 

601202 CCTA-68-GR-037.0.5-1.0 

601202 CCT A-68-GR-037 -1.5-2.0 

601202 CCTA-68-GR-037 -2.5-3.0 

601202 CCTA-68-GR-038.0.5-1.0 

601202 CCTA-68-GR-038-1.5-2.0 

601203 CCTA-68-GR-038-2.5-3.0 

601203 CCTA-68-GR-038-2.5-3.0-DU 

Drainage Ditch Samples 

05598 CCTA-68-GR-016-1.5-2.0 

601203 CCTA-68-GR-016-1.5-2.0 

601203 CCTA-68-GR-016-1.5-2.0-DU 

05598 CCTA-68-GR-016-2.5-3.0 

601203 CCTA-68-GR-016-2.5-3.0 

~ Refer to footnotes at end of table. 
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Table 2.3.2-8 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, SVOC Analytical Results 

August-September 1996 and November-December 1998 
(Off-Site Laboratories) 

SVOCs EPA Method 8270)8 (JJg/kg) 

Date Sample Benzoic Diethyl- Di-n-butyl- bis(2-Ethylhexyl) 
Sampled Depth (ft) Acid phthalate phthalate 2,4-Dinitrotoluene 2,6-Dintrotoluene phthalate 

08-05-96 0.5-1 ND (333) ND(167) ND(167) ND (167) ND (167) ND (167) 

12-08-98 0.5-1 NR ND (55.2) ND (24.7) ND(74.4) ND (59.3) ND (36.5) 

08-05-96 1.5-2 ND (333) ND(167) ND (167) ND (167) ND (167) ND(167) 

12-08-98 1.5-2 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

08-05-96 2.5-3 ND(333) ND(167) ND_{167) ND (167) ND_(167) ND(167l 

12-08-98 2.5-3 NR ND (55.2) ND(24.7) ND (74.4) ND (59.3) ND (36.5) 

08-05-96 2.5-3 ND (333) ND (167) ND(167) ND (167) ND (167) ND(167) 

12-08-98 2.5-3 NR ND (55.2) ND(24.7) ND(74.4) ND (59.3) 50 J (330) 

08-05-96 0.5-1 ND(333) ND(167) ND (167) NO (167) ND_(167") ND (167) 

12-08-98 0.5-1 NR ND (55.2) ND (24.7) NO (74.4) ND (59.3) NO (36.5) 

08-05-96 1.5-2 ND (333) ND(167) ND (167) ND(167) NO (167) ND(167) 

12-08-98 1.5-2 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

08-05-96 2.5-3 ND (333) ND (167) ND (167) ND (167) ·ND (167) ND (167) 

12-08-98 2.5-3 NR ND (55.2) NO (24.7) ND (74.4}_ NO (59.3) NO (36.5) 

12-08-98 0.5-1 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-08-98 1.5-2 NR NO (55.2) NO (24.7) NO (74.4) ND (59.3) NO (36.5) 

12-08-98 2.5-3 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-08-98 0.5-1 NR NO (55.2) ND (24.7) ND (74.4) NO (59.3) NO (36.5) 

12-08-98 1.5-2 NR ND 155.2) ND (24.7) ND (74.4) NO (59.3) NO (36.5) 

12-08-98 2.5-3 NR ND (55.2) 67 J (330) ND(74.4) ND (59.3) ND (36.5) 

12-08-98 2.5-3 NR ND (55.2) NO (24.7) ND (74.4) ND (59.3) NO (36.5) 

08-05-96 1.5-2 ND (333) ND(167) ND(167) ND (167) NO (167) NO (167) 

12-08-98 1.5-2 NR ND 155.2) ND(24.7) ND(74.4) NO (59.3) NO (36.5) 

12-08-98 1.5-2 NR ND 155.2) NO (24.7) NO (74.4) ND (59.3) ND (36.5) 

08-05-96 2.5-3 NO (333) NDI167l NO (167) ND(167) ND (167) NO (167) 

12-08-98 2.5-3 NR NO (55.2) NO (24.7) NO (74.4) ND (59.3) NO (36.5) 

n-Nitrosodi-
lsophorone phenylamine 

ND(167) ND(167) 

ND (37.4) ND(30.1) 

ND(167) ND(167) 

ND(37.4) ND(30.1) 

ND (167) ND (167) 

ND (37.4) ND(30.1) 

ND (167) ND(167) 

ND (37.4) ND (30.1) 

NO (167) NO (167) 

ND (37.4) ND(30.1) 

ND(167) NO (167) 

ND (37.4) ND(30.1) 

ND(167) ND (167) 

NO (37.4) NO (30.1) 

ND (37.4) ND (30.1) 

NO (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

NO (37.4) ND (30.1) 

ND (37.4) ND(30.1) 

NDJ.37.4) ND (30.1) 

ND (167) ND(167) 

NO (37.4) ND(30.1) 

ND (37.4) ND(30.1) 

ND(167) NO (167) 

ND (37.4) ND(30.1) 
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Sample Attributes 
Record 

Numberb ER Sample IDe 

Drainage Ditch Samples 

05598 CCTA-68-GR-017-1.5-2.0 

601203 CCT A-68-GR-017 -1.5-2.0 

05598 CCTA-68-GR-017-2.5-3.0 

601203 CCTA-68-GR-017-2.5-3.0 

05598 CCTA-68-GR-018-1.5-2.0 

05598 CCTA-68-GR-018-1.5-2.0-DU 

601203 CCTA-68-GR-018-1.5-2.0 

05598 CCTA-68-GR-018-2.5-3.0 

601203 CCT A-68-GR-018-2.5-3.0 

601203 CCT A-68-GR-041-1.5-2.0 

601203 CCTA-68-GR-041-1.5-2.0-DU 

601203 CCTA-68-GR-041-2.5-3.0 

601203 CCT A-68-GR-042-1.5-2.0 

601203 CCTA-68-GR-042-2.5-3.0 

Burn Pan Underlying Sediment Samples 

601208 CCTA-68-GR-033-0-0.5 

601208 CCTA-68-GR-033-0-0.5-DU 

601208 CCTA-68-GR-033-1.5-2.0 

601210 CCTA-68-GR-034-0-0.5 

601210 CCTA-68-GR-034-1.5-2.0 

Refer to footnotes at end of table. 

Table 2.3.2-8 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, SVOC Analytical Results 

August-September 1996 and November-December 1998 
(Off-Site Laboratories) 

SVOCs (EPA Method 8270)8 (~g/kg) 

Date Sample Benzoic Diethyl- Di-n-butyl- t>is(2-Ethylhexyl) 
Sampled Depth (ft) Acid phthalate phthalate 2.4-Dinitrotoluene 2,6-Dintrotoluene phthalate 

08-05-96 1.5-2 ND (333) ND (167) ND (167) ND (167) ND (167) ND (167) 

12-08-98 1.5-2 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

08-05-96 2.5-3 ND (333) ND (167) ND(167) ND(167) ND (167) ND (167) 

12-08-98 2.5-3 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

08-05-96 1.5-2 ND (333) ND(167) ND (167) ND(167) ND (167) ND(167) 

08-05-96 1.5-2 ND (333) ND (167) ND (167) ND (167) ND (167) ND (167) 

12-08-98 1.5-2 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

08-05-96 2.5-3 ND (333) ND (167) ND (167) ND (167) ND (167) ND (167) 

12-08-98 2.5-3 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-08-98 1.5-2 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-08-98 1.5-2 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-08-98 2.5-3 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-08-98 1.5-2 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-08-98 2.5-3 NR ND(55.2) ND (24.7) ND (74.4) ND (59.3) 39 J (330) 

12-04-98 0-0.5 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-04-98 0-0.5 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-04-98 1.5-2 NR 740 ND (24.7) ND (74.4) ND (59.3) 43 J (330) 

12-09-98 0-0.5 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-09-98 1.5-2 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) 40 J (330) 

n-N itrosodi-
lsophorone phenylamine 

ND (167) ND (167) 

ND (37.4) ND (30.1) 

ND (167) ND (167) 

ND (37.4) ND (30.1) 

ND (167) ND (167) 

ND (167) ND(167) 

ND (37.4) ND (30.1) 

ND (167) ND (167) 

ND (37.4) ND(30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND(30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 
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Sample Attributes 
Record 

Numberl' ER Sample IDe 

Borrow Pit Samples 

05601 CCTA-68-GR-020-0-0.5 

05601 CCTA-68-GR-020-0-0.5-DU 

05601 CCTA-68-GR-020-0.5-1.0 

601205 CCTA-68-GR-020-0.5-1.0 

601205 CCTA-68-GR-020-1.5-2.0 

601205 CCTA-68-GR-020-2.5-3.0 

05743 CCTA-68-GR-020-3.0-3.5 

05601 CCTA-68-GR-021-0-0.5 

05601 CCTA-68-GR-021-0.5-1.0 

601205 CCTA-68-GR-021-0.5-1.0 

601205 CCTA-68-GR-021-1.5-2.0 

601205 CCT A-68-GR-021-2.5-3.0 

05743 CCTA-68-GR-021-3.0-3.5 

05601 CCTA-68-GR-022-0-0.5 

05601 CCTA-68-GR-022-0-0.5-DU 

05601 CCTA-68-GR-022-0.5-1.0 

601205 CCTA-68-GR-022-0.5-1.0 

601205 CCTA-68-GR-022-1.5-2.0 

601205 CCT A-68-GR-022-2.5-3.0 

05601 CCTA-68-GR-023-0-0.5 

05601 CCTA-68-GR-023-0.5-1.0 

601205 CCTA-68-GR-023-0.5-1.0 

601205 CCTA-68-GR-023-1.5-2.0 

601205 CCTA-68-GR-023-2.5-3.0 

Refer to footnotes at end of table. 

Table 2.3.2-8 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, SVOC Analytical Results 

August-September 1996 and November-December 1998 
(Off-Site Laboratories) 

SVOCs EPA Method 8270)8 (~g/kg) 

Date Sample Benzoic Diethyl- Di-n-butyl- bis(2-Ethylhexyl) 
Sampled DeJ>th@_ Acid phthalate phthalate 2,4-Dinitrotoluene 2,6-Dintrotoluene phthalate 

08-07-96 0-0.5 1,070 NO (167) ND(166) NO (166) ND(166) ND(166) 

08-07-96 0-0.5 1,120 NO (167) NO (166) ND(166) ND(166) NO (166) 

08-07-96 0.5-1 ND(333) ND(167) NO (1671 ND(167) ND(167) NO (167) 

12-01-98 0.5-1 NR ND(55.2) 37 J (330) ND(74.4) ND(59.3) NO (36.5) 

12-01-98 1.5-2 NR NO (55.2) NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

12-01-98 2.5-3 NR NO (55.2) NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

09-03-96 3-3.5 NO (333) ND(167) NO (167) ND(167) ND(167) NO (167) 

08-07-96 0-0.5 NO (331) ND(167l NO (166) NO (166) NO (166) NO (166) 

08-07-96 0.5-1 NO (333) NO (167) ND(166) NO (166) NO (166) ND(166) 

12-01-98 0.5-1 NR ND(55.2l NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

12-01-98 1.5-2 NR ND(55.2) NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

12-01-98 2.5-3 NR NO (55.2) ND(24.7) NO (74.4) NO (59.3) NO (36.5) 

09-03-96 3-3.5 NO (333) NO (167) ND(167) NO (167) NO (167) NO (167) 

08-07-96 0-0.5 NO (333) ND(167) ND(166) NO (166) NO (166) ND(166) 

08-07-96 0-0.5 NO (331) NO (167) ND(166) ND(166) ND(166) ND(166) 

08-07-96 0.5-1 ND(333) ND(167) NO (166) ND(166) ND(166) NO (166) 

12-01-98 0.5-1 NR ND(55.2l ND(24.7) NO (74.4) ND(59.3) NO (36.5) 

12-01-98 1.5-2 NR NO (55.2) ND(24.7) NO (74.4) NO (59.3) NO (36.5) 

12-01-98 2.5-3 NR NO (55.2) NO (24.7) ND(74.4) NO (59.3) NO (36.5) 

08-07-96 0-0.5 NO (331) ND(167) NO (166) ND(166) ND(166) NO (166) 

08-07-96 0.5-1 NO (332) ND(167) NO (166) NO (166) NO (166) NO (166) 

12-01-98 0.5-1 NR 930 NO (24.7) NO (74.4) NO (59.3) NO (36.5) 

12-01-98 1.5-2 NR NO (55.2) ND(24.7) NO (74.4) NO (59.3) NO (36.5) 

12-01-98 2.5-3 NR NO (55.2) NJ)_(~JL NO (74.4) NO (59.3) NO (36.5) 

I 

n-N itrosodi-
lsoohorone _ phenylamine 

NO (166) NO (166) 

ND(166) ND(166) 

ND(167) NO (167) 

NO (37.4) NO (30.1) 

NO (37.4) ND(30.1) 

NO (37.4) ND(30.1) 

NO (167) NO (167) 

ND(166) NO (166) 

ND(166) NO (166) 

NO (37.4) NO (30.1) 

NO (37.4) NO (30.1) 

NO (37.4) ND(30.1) 

NO (167) NO (167) 

NO (166) ND(166) 

NO (166) NO (166) 

ND(166) ND(166) 

NO (37.4) ND(30.1) 

NO (37.4) ND(30.1) 

NO (37.4) ND(30.1) 

NO (166) ND(166) 

ND(166) ND(166) 

NO (37.4) NO (30.1) 

NO (37.4) ND(30.1) 

NO (37.4) NO (30.1) 
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Sample Attributes 
Record 

Numbe,-b ER Sample ID0 

Debris Piles 

601199 CCT A-68-GR-024-0-0.5 

601200 CCT A-68-GR-025-0-0.5 

05743 CCTA-68-GR-026-0-0.5 

601200 CCTA-68-GR-026-0-0.5 

Radiological VCM Excavation Samples 

601206 CCT A-68-GR-027 -4.0-4.5 

601206 CCTA-68-GR-027-4.5-5.0 

601206 CCTA-68-GR-027-4.5-5.0-DU 

601206 CCTA-68-GR-028-4.0-4.5 

601206 CCTA-68-GR-028-4.5-5.0 

601206 CCTA-68-GR-029-4.0-4.5 

601206 CCTA-68-GR-029-4.5-5.0 

601206 CCTA-68-GR-030-4.0-4.5 

601206 CCTA-68-GR-030-4.5-5.0 

601206 CCT A-68-GR-031-4.0-4.5 

601206 CCT A-68-GR-031-4.5-5.0 

601206 CCTA-68-GR-032-4.0-4.5 

601206 CCTA-68-GR-032-4.5-5.0 

Refer to footnotes at end of table. 

Table 2.3.2-8 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, SVOC Analytical Results 

August-September 1996 and November-December 1998 
(Off-Site Laboratories) 

SVOCs (EPA Method 8270 a (~g/kg) 

Date Sample Benzoic Diethyl- Di-n-butyl- bis(2-Ethylhexyl) 
Sampled Depth (ft) Acid phthalate phthalate 2,4-Dinitrotoluene 2,6-Dintrotoluene phthalate 

11-30-98 0-0.5 NR ND_l55.2) ND (24.'0_ NDJ74.4) NDj_59.3) ND (36.5) 

11-30-98 0-0.5 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

09-03-96 0-0.5 ND (333) ND {167) N0(167) 5,100 ND {167) ND (167) 

11-30-98 0-0.5 NR ND (55.2) NO (24.7) 2,200 ND (59.3) ND (36.5) 

12-01-98 4-4.5 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4.5-5 NR ND {55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4.5-5 NR ND (55.2) NO (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4-4.5 NR ND (55.2) NO (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4.5-5 NR ND (55.2) NO (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4-4.5 NR ND (55.2) NO (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4.5-5 NR NDJ55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4-4.5 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4.5-5 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4-4.5 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4.5-5 NR ND (55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4-4.5 NR ND {55.2) ND (24.7) ND (74.4) ND (59.3) ND (36.5) 

12-01-98 4.5-5 NR ND (55.2) _ ND (24-Zl_ ND (74.4) _ _ ND(59.3) _ ND (36.5) 

n-Nitrosodi-
lsophorone phenylamine 

ND (37.4) ND(30.1l_ 

ND (37.4) ND(30.1) 

ND (167) ND (167) 

ND (37.4) ND (99 U) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND(30.1) 

ND (37.4) ND(30.1) 

ND (37.4) ND(30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND {30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND (30.1) 

ND (37.4) ND(30.1) 
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Table 2.3.2-8 (Concluded) 
Summary of SWMU 68 Confirmatory Sampling, SVOC Analytical Results 

August-September 1996 and November-December 1998 
(Off-Site Laboratories) 

Sample Attributes SVOCs (EPA Method 8270)0 (uo/kg) 
Record Date Sample Benzoic Diethyl- Di-n-butyl-

Numbe,-b ER Sample IDe Sampled Depth (ft) Acid phthalate phthalate 2,4-Dinitrotoluene 2,6-Dintrotoluene 
Quality Assurance/Quality Control Samples (~gil) 

05314 CCT A-68-000-EB 08-06-96 

05598 CCT A-68-000-EB 08-05-96 

05601 CCTA-68-000-EB 08-07-96 

05743 CCTA-68-000-EB 09-03-96 

601200 CCT A-68-GR-000-EB 11-30-98 

601202 CCT A-68-GR-000-EB 12-08-98 

601208 CCT A-68-GR-000-EB 12-04-98 

601210 CCT A-68-GR-000-EB 12-09-98 

601206 CCTA-68-GR-000-EB 12-01-98 

Note: Values in bold represent detected SVOCs. 
"EPA November 1986. 
bAnalysis requesUchain-of-custody record. 

NA ND (10) NR 

NA ND (10) NR 

NA ND(10) NR 

NA ND(10) NR 

NA NR ND(1.5) 

NA NR ND (1.5) 

NA NR NR 

NA NR NR 

NA NR ND(1.5) 

cBold in the ER Sample ID corresponds to the sample location specified in Figure 2.3.2-1. 
CCT A = Central Coyote Test Area. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 

= Grab sample. GR 
ft = Foot (feet). 
ID = Identification. 

ND(5) ND(5) 

ND(5) ND(5) 

ND(5) ND(5) 

ND(5) ND(5) 

ND (1.0) ND (0.68) 

ND(1.0) ND (0.68) 

ND (1.0) ND (0.68) 

ND(1.0) ND (0.68) 

ND(1.0) ND (0.68) 

J ( ) 
MDL 

= The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 

j.lg/kg 

1-'Qil 
NA 
ND () 
NR 
svoc 
SWMU 
u 
VCM 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Not reported. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
=Analytical result was qualified as not detected at the reported value. 
= Voluntary Corrective Measure. 

ND(5) 

ND(5) 

ND(5) 

ND(5) 

ND (0.71) 

ND(0.71) 

ND(0.71) 

ND (0.71) 

ND (0.71) 

bis(2-ethylhexyl) 
phthalate 

ND(5) 

ND(5) 

ND(5) 

ND(5) 

2 J (10) 

ND (1.3) 

ND (1.3) 

ND(1.3) 

ND(1.3) 

n-Nitrosodi-
lsophorone phenvlamine 

ND(5) ND(5) 

ND(5) ND(5) 

ND(5) ND (5) 

ND(5) ND(5) 

ND (0.86) ND (0.45) 

ND {0.86) ND (0.45) 

ND (0.86) ND (0.45) 

ND (0.86) ND (0.45) 

ND (0.86) ND (0.45) 



Analyte 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(q,h,i)perylene 
Benzo( a )pyrene 
Benzyl alcohol 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
2-Chlorophenol 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Carbazole 
Ch_ry_sene 
m,p-Cresol 
a-Cresol 
Dibenz[a,h]anthracene 
Dibenzofuran 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimethylphenol 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
1 ,2-Diphenylhydrazine 
bis(2-Ethylhexyl) phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 

Table 2.3.2-9 
SVOC Analytical MDLs 

SWMU 68 Confirmatory Sampling 
August 1996 

(Off-Site Laboratories) 

Soil Sample MDL 
(EPA Method 8270") 

(~-tg/kg) 
21.7-167 
26.5-167 
21.3-167 
331-893 
13.5-167 
17.3-167 
33.2-167 
81-167 

14.9-167 
166-230 
24.3-167 
16.2-167 
54.2-200 
24.2-169 
29.5-167 
105-167 
39.0-167 
18.9-173 
31.6-167 

92.6 
14.6-167 
116-167 
63-167 

33.3-167 
27.7-167 
34.9-171 
32.8-167 
29.6-167 
28.5-1660 
59.7-176 
55.2-167 
42.1-167 
39.0-167 
24.7-167 
27.5-174 
57.2-368 
74.4-167 
59.3-167 

57 
36.5-299 
25.3-167 
31.5-167 
23.7-199 
23.1-232 

Refer to footnotes at end of table. 
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Aqueous Sample MDL 
(EPA Method 8270") 

(~-tg/L) 
0.87-5 
0.98-5 
0.48-5 
9.3-10 
0.58-5 
0.88-5 
0.74-5 
0.95-5 
0.60-5 
2.5-5 

0.03-5 
0.72-5 
0.88-6 
1.1-5 
1.1-5 

0.61-5 
1.1-5 

0.98-5 
1.0-5 
1.4 

0.42-5 
1.8-5 
2.1-5 
1.4-5 

0.77-5 
0.89-5 
0.90-5 
0.93-5 
0.55-25 

1.0-5 
1.5-5 
2.1-5 

0.97-6.1 
1.0-5 
1.4-5 

0.97-10 
0.68-5 
0.71-5 

2.3 
1.3-5 

0.60-5 
0.72-5 
0.58-5 
0.91-5 
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Table 2.3.2-9 (Concluded) 
SVOC Analytical MDLs 

SWMU 68 Confirmatory Sampling 
August 1996 

(Off-Site Laboratories) 

Soil Sample MDL 
(EPA Method 8270a) 

Analyte (~-tg/kg) 
Hexachlorocyclopentadiene 24.8-232 
Hexachloroethane 28.6-167 
lndeno(1 ,2,3-cd)pyrene 80-167 
lsophorone 37.4-167 
2-Methyl-4,6-dinitrophenol 101-167 
2-Methylnaphthalene 30.1-204 
2-Methylphenol 40.4 
4-Methylphenol 50.6 
4-Chloro-3-methylphenol 75.3-167 
Naphthalene 21.8-167 
Nitrobenzene 29.7-167 
2-Nitroaniline 55.9 
3-Nitroaniline 36.7 
4-Nitroaniline 52.4 
m-Nitroaniline 83-258 
o-Nitroaniline 67-167 
p-Nitroaniline 103-167 
2-Nitrophenol 39.1-181 
4-Nitrophenol 78.6-333 
n-Nitrosodi-n-propylamine 37.5--167 
n-Nitrosodiphenylamine 21-167 
2,2-oxybis ( 1-Chloropropane) 33.6 
Pentachlorophenol 57-265 
Phenanthrene 14.9-167 
Phenol 45.2-167 
Pvrene 50.8-167 
1 ,2,4-Trichlorobenzene 23.5--186 
2,4,5-Trichlorophenol 86.0-167 
2,4,6-Trichlorophenol 55.4-167 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
1-1g/kg = Microgram(s) per kilogram. 
~-tg/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
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Aqueous Sample MDL 
(EPA Method 8270a) 

(~-tg/L) 

0.91-5 
0.86-5 
0.61-5 
0.86-5 
0.67-5 
1.0-5 

1.0 
0.77 

0.84-5 
1.1-5 
1.0-5 
0.59 
0.50 
0.87 
1.8--6 
2.8-5 
1-5 

1.2-5 
0.48-10 
0.90-5 
0.45--5 

1.2 
0.87-5 
0.46-5 
0.55--5 
0.71-5 
0.97-5 
0.78-5 
0.66-5 
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Drainage Ditch Samples 

Table 2.3.2-8 presents the SVOC analytical results for soil samples collected along the drainage 
ditch (Locations 016 through 018, 041, and 042). The SVOC bis(2-ethylhexyl) phthalate was 
detected only in the 2.5- to 3.0-foot soil sample from Location 042 at 39 J 11g/kg. No other 
SVOCs were detected in these samples. Phthalates are common contaminants found in 
plastics and may not represent soil contamination at the site. 

Burn Pan Underlying Sediment Samples 

Table 2.3.2-8 presents the SVOC analytical results for the underlying sediment samples 
collected from the burn pan (Locations 033 and 034 ). The SVOC diethylphthalate was detected 
in the 1.5- to 2.0-foot underlying sediment sample from Location 033 at a concentration of 
740 11g/kg. The SVOC bis(2-ethylhexyl) phthalate was detected only in the 1.5- to 2.0-foot 
underlying sediment samples from Locations 033 and 034 at 43 J and 40 J 11g/kg, respectively. 
No other SVOCs were detected in these samples. Phthalates are common contaminants found 
in plastics and may not represent soil contamination at the site. 

Borrow Pit Samples 

Table 2.3.2-8 presents the SVOC analytical results for the borrow pit soil samples 
(Locations 020 through 023). Benzoic acid was detected in the 0- to 0.5-foot sample 
and duplicate sample from Location 020 at concentrations of 1,070 and 1,120 11g/kg, 
respectively. The SVOC diethylphthalate was detected only in the 0.5- to 1.0-foot sample from 
Location 023 at a concentration of 930 11g/kg. The SVOC di-n-butyl phthalate was detected at a 
concentration of 37 J 11g/kg in the 0.5- to 1.0-foot sample collected in 1998 from Location 020. 
No other SVOCs were detected in these samples. Phthalates are common contaminants found 
in plastics and may not represent soil contamination at the site. 

Debris Pile Samples 

Table 2.3.2-8 presents the SVOC analytical results for the surface soil samples collected from 
the debris piles (Locations 024 through 026). Detections of 2,4-dinitrotoluene were reported in 
two samples collected from the debris piles at concentrations of 2,200 and 5,100 11g/kg. No 
other SVOCs were detected in these samples. 

TCLP SVOC analyses were performed on the pipe debris and debris samples from 
Locations 024 through 026 for waste characterization. No SVOCs were detected. 
Table 2.3.2-10 presents the analytes and the corresponding MDLs for the TCLP SVOC 
analyses. The material was subsequently removed during the 2004 VCA. 

Radiological VCM Excavation Samples 

Table 2.3.2-8 presents the SVOC analytical results for the soil samples collected from the 
radiological VCM excavation (Locations 027 through 032). No SVOCs were detected in the soil 
samples collected from the radiological VCM excavation. 
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Table 2.3.2-10 
TCLP SVOC Analytical MDLs 

SWMU 68 Sampling 
August-September 1996 and November 1998 

Aqueous Sample MDL 
(EPA Methods 1311/827Qa) 

Analyte (!lg/L) 
m,p-Cresol 0.77-5 
o-Cresol 5 
1 A-Dichlorobenzene 0.93 
2,4-Dinitrotoluene 0.68-5 
Hexachlorobenzene 0.98-5 
Hexachlorobutadiene 0.91-5 
Hexachloroethane 0.86-5 
2-Methylphenol 1.0 
Nitrobenzene 1.0-5 
Pentachlorophenol 0.87-5 
Pyridine 0.96-5 
2,4,5-Trichlorophenol 0.78-5 
2,4,6-Trichlorophenol 0.66-5 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TCLP =Toxicity characteristic leaching procedure. 

68A Mound Samples 

Table D-4 (Annex D) presents the SVOC analytical results for the two soil samples collected 
from the 68A Mound (Location TR2 in Figure 2.3.2-3). No SVOCs were detected in these 
samples. Table D-5 (Annex D) presents the analytes and corresponding MDLs for the SVOC 
analysis for this location. 

2.3.2.3.4 Radiological Analyses 

This section discusses the radiological analytical results presented in Tables 2.3.2-11 through 
2.3.2-14 for the site-specific background and confirmatory samples collected at SWMU 68. The 
sample locations are shown in Figure 2.3.2-1. 

Background Arroyo Sediment Samples 

Table 2.3.2-11 presents the gamma spectroscopy results for the background arroyo sediment 
samples (Locations 006 through 008). Uranium-235 and -238 were not detected in any 
background arroyo sediment samples at levels above the background activities of 0.18 and 
1.4 picocuries (pCi)/gram (g), respectively. Cesium-137 was detected at levels above the 
NMED-approved background activity of 0.079 pCi/g in all the background arroyo sediment 
samples except for the 0.5- to 1.0-foot sediment sample from Location 006. 
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Table 2.3.2-11 
Summary of SWMU 68 Confirmatory Sampling, Gamma Spectroscopy Analytical Results 

August-December 1996 and November-December 1998 
(On- and Off-Site Laboratories) 

Sample Attributes Activity (pCi/o) 
Record Date Sample Cesium-137 I Thorium-232 Uranium-235 

Number" ER Sample lOb Sampled Depth (ft) Result Errore Result Errore Resultd Errore 

Background Arroyo Sediment Samples 

05313 CCTA-68-GR-006-0-0.5 08-06-96 0--{).5 9.46E-02 3.72E-02 6.76E-01 3.31 E-01 NO (1.70E-01) --
05313 CCTA-68-GR-006-0.5-1.0 08-06-96 0.5-1 6.03E-02 3.32E-02 7.70E-01 3.94E-01 NO (1.72E-01) --
05313 CCTA-68-GR-007 -0-0.5 08-06-96 0-0.5 1.78E-01 4.27E-02 7.51E-01 3.75E-01 NO (1.19E-01) --
05313 CCTA-68-GR-007-0.5-1.0 08-06-96 0.5--1 1.01E-01 3.10E-02 6.23E-01 3.25E-01 5.70E-02 6.68E-02 

05313 CCTA-68-GR-008-0-0.5 08-06-96 0-0.5 9.76E-02 3.17E-02 9.90E-01 6.17E-01 NO (1.19E-01) --

05313 CCTA-68-GR-008-0.5-1.0 08-06-96 0.5-1 8.18E-02 2.68E-02 8.20E-01 4.11E-01 NO (1.14E-01) --
Arroyo Sediment Samples 

601197 CCTA-68-GR-009-0-0.5 11-30-98 0-0.5 9.60E-02 3.7E-02 6.25E-01 2.2E-01 NO (1.7E-01) --
(off-site laboratory) 

601197 CCT A-68-GR-009-0-0.5-DU 11-30-98 0-0.5 1.37E-01 4.3E-02 8.56E-01 2.4E-01 NO (1.7E-01) --
(off-site laboratory) 

601201 CCTA-68-GR-009-0-0.5 11-30-98 0-0.5 8.05E-02 3.37E-02 5.57E-01 3.00E-01 2.24E-01 1.74E-01 

601201 CCTA-68-GR-009-0-0.5-DU 11-30-98 0-0.5 7.45E-02 3.04E-02 6.52E-01 3.38E-01 1.42E-01 1.76E-01 

601197 CCTA-68-GR-009-0.5-1.0 11-30-98 0.5--1 1.42E-01 3.5E-02 9.47E-01 2.4E-01 NO (1.42E-01) --
(off-site laboratory) 

601201 CCTA-68-GR-009-0.5-1.0 11-30-98 0.5-1 7.10E-02 3.21E-02 4.93E-01 2.47E-01 NO (2.11E-01) --
05313 CCTA-68-GR-010-0-0.5 08-06-96 0-0.5 1.09E-01 4.05E-02 7.68E-01 4.34E-01 ND(1.11E-01) --

601201 CCTA-68-GR-01 0-0-0.5 11-30-98 0-0.5 6.06E-02 2.03E-02 5.41E-01 2.72E-01 1.20E-01 1.75E-01 

601201 CCTA-68-GR-010-0.5-1.0 11-30-98 0.5-1 6.41E-02 2.77E-02 6.07E-01 2.87E-01 NO (2.02E-01) -

601201 CCTA-68-GR-011-0-0.5 11-30-98 0-0.5 7.77E-02 2.51E-02 5.28E-01 2.84E-01 1.08E-01 1.64E-01 

601201 CCTA-68-GR-011-0.5-1.0 11-30-98 0.5--1 6.95E-02 3.24E-02 5.53E-01 8.30E-01 1.19E-01 1.72E-01 

Background Soil Activities-Coyote Test Field" 
'------------·------

0.0791 NA 1.011 NA 0.18 NA 

Refer to footnotes at end of table. 

Uranium-238 

Result Errore 

NO (1.24E+OO) --
NO (1.25E+OO) --
NO (9.02E-01) --
NO (8.24E-01) --
NO (9.65E-01) --
NO (8.83E-01) --

NO (1.1E+OO) --

NO (2.1 E+OO) --

3.78E-01 3.89E-01 

5.05E-01 5.05E-01 

NO (7.1E-01) --

6.39E-01 5.42E-01 

NO (8.85E-01) --
NO (6.75E-01) --

3.85E-01 3.74E-01 

NO (4.66E-01) --
5.76E-01 3.88E-01 

1.41 NA 
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Table 2.3.2-11 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, Gamma Spectroscopy Analytical Results 

August-December 1996 and November-December 1998 
(On- and Off-Site Laboratories) 

Sample Attributes I Activity {pCi/g) 
Record Date I Cesium-137 Thorium-232 Uranium-235 

ER Sample lOb Sam~~~) Number" Sampled Depth ft Result Errore Result Errore Resultd Errore 

Plastic-Lined Pit Samples 

05600 CCTA-68-GR-012-0.5-1.0 08-05-96 0.5-1 NO (3.61E-02) - 6.68E-01 4.72E-01 ND (2.33E-o1) -
601204 CCTA-68-GR-012-0.5-1.0 12-08-98 0.5-1 NO (3.21E-02) - 6.30E-01 3.33E-01 ND (2.23E-o1) -
601204 CCTA-68-GR-012-1.5-2.0 12-08-98 1.5-2 NO (3.14E-02) - 7.16E-01 3.92E-01 ND (1.81 E-o1) -
601204 CCTA-68-GR-o12-2.5-3.0 12-08-98 2.0-3 NO (3.07E-02) - 4.60E-01 2.76E-01 ND {1.69E-01) --
601204 CCTA-68-GR-012-2.5-3.0-DU 12-08-98 2.5-3 NO (3.32E-02) - 6.29E-01 3.78E-01 1.68E-01 1.66E-01 

601202 CCTA-68-GR-012-2.5-3.0-DU 12-08-98 2.5-3 NO (1.9E-02) - 5.39E-01 1.3E-01 NO (1.0E-01) -
(off-site laboratory) 

601204 CCT A-68-GR-013-0.5-1.0 12-08-98 0.5-1 NO (3.63E-02) - 7.71E-01 4.33E-01 ND (1.94E-o1) -

601204 CCT A-68-GR-013-1.5-2.0 12-08-98 1.5-2 NO (3.54E-02) - 6.98E-01 6.72E-01 ND (1.86E-o1) -

601204 CCTA-68-GR-013-2.5-3.0 12-08-98 2.5-3 2.12E-02 1.71E-02 1.05E+OO 5.25E-01 ND (2.35E-o1) -

Overflow Basin Samples 

05600 CCTA-68-GR-014-0.5-1.0 08-05-96 0.5-1 3.48E-o1 7.93E-02 7.28E-01 4.32E-01 ND (2.44E-o1) -
601204 CCTA-68-GR-014-0.5-1.0 12-08-98 0.5-1 2.27E-o1 1.44E-01 8.03E-01 4.34E-01 1.74E-01 1.75E-01 

601204 CCTA-68-GR-014-1.5-2.0 12-08-98 1.5-2 3.48E-o1 7.26E-02 9.34E-01 5.04E-01 ND (2.12E-o1) --
601204 CCTA-68-GR-014-2.5-3.0 12-08-98 2.5-3 4.28E-o1 7.10E-02 8.63E-01 4.17E-01 ND (2.37E-o1) --
601204 CCTA-68-GR-014-2.5-3.0-DU 12-08-98 2.5-3 3.98E-o1 8.43E-02 8.75E-01 5.48E-01 ND (2.18E-o1) -

601202 CCTA-68-GR-014-2.5-3.0-DU 12-08-98 2.5-3 5.12E-o1 6.3E-02 1.07E+OO 2.1E-01 NO (1.5E-01) --
(off-site laboratory) 

601204 CCTA-68-GR-015-0.5-1.0 12-08-98 0.5-1 1.75E-o1 7.26E-02 6.80E-01 3.65E-01 ND (2.04E-o1) -
601204 CCTA-68-GR-015-1.5-2.0 12-08-98 1.5-2 2.09E-o1 5.90E-02 6.97E-01 3.49E-01 3.25E-01 1.94E-01 

601204 CCTA-68-GR-o15-2.5-3.0 12-08-98 2.5-3 3.40E-o1 1.45E-01 9.16E-01 5.01E-01 ND (2.27E-o1) -

601204 CCTA-68-GR-037-0.5-1.0 12-08-98 0.5-1 1.57E-o1 5.23E-02 6.15E-01 3.75E-01 2.24E-01 1.71E-01 

601204 CCTA-68-GR-037-1.5-2.0 12-08-98 1.5-2 1.54E-o1 4.97E-02 7.99E-01 4.26E-01 ND (2.05E-o1) -
601204 CCTA-68-GR-037 -2.5-3.0 12-08-98 2.5-3 1.88E-o1 4.10E-02 7.25E-01 4.03E-01 ND (2.09E-o1) -

Background Soil Activities-Coyote Test Field8 0.0791 NA 1.011 NA 0.18 NA 

?> Refer to footnotes at end of table. 
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Uranium-238 

Result Errore 

. 

ND (3.29E+OO) --
7.01E-01 3.96E-01 

NO {4.85E-01) -- ' 

NO {4.52E-01) --
NO (5.06E-01) -

5.97E-01 5.1E-01 

NO (5.44E-01) -
NO (5.04E-01) --

6.96E-01 3.85E-01 

ND (3.53E+OO) --
NO (5.65E-01) -
NO {5.80E-01) -

8.85E-01 4.31E-01 

NO {6.05E-01) -
1.10E+OO 5.9E-01 

NO (5.43E-01) -
3.88E-01 4.30E-01 

6.72E-01 6.42E-01 

NO (5.51E-01) --
NO (5.42E-01) --

5.29E-01 3.67E-01 

1.41 NA 
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Table 2.3.2-11 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, Gamma Spectroscopy Analytical Results 

August-December 1996 and November-December 1998 
(On- and Off-Site Laboratories) 

Sample Attributes Activity (pCi/g) 01 ...., 
01 
Ol 

Record 
Sam;~~) 

Cesium-137 Thorium-232 Uranium-235 

c. 
0 
0 

I'V 
I 

01 
~ 

~ 

Number" ER Sample I Db 

Overflow Basin Samples (con!' d) 

601204 CCT A-68-GR-038-0.5-1.0 

601204 CCT A-68-GR-038-1.5-2.0 

601204 CCTA-68-GR-038-2.5-3.0 

601204 CCTA-68-GR-038-2.5-3.0-DU 

601203 CCTA-68-GR-038-2.5-3.0-DU 

(off-site laboratory) 

Drainage Ditch Samples 

601204 CCT A-68-GR-016-1.5-2.0 

601204 CCT A-68-GR-016-1.5-2.0-DU 

601203 CCTA-68-GR-016-1.5-2.0-DU 

(off-site laboratory) 

05600 CCTA-68-GR-016-1.5-2.0 

601204 CCTA-68-GR-016-2.5-3.0 

601204 CCTA-68-GR-017-1.5-2.0 

601204 CCT A-68-GR-017 -2.5-3.0 

601204 CCTA-68-GR-018-1.5-2.0 

601204 CCT A-68-GR-018-2.5-3.0 

601204 CCT A-68-GR-041-1.5-2.0 

601204 CCT A-68-GR-041-1.5-2.0-DU 

601203 CCT A-68-GR-041-1.5-2.0-DU 

(off-site laboratory) 

601204 CCT A-68-GR-041-2.5-3.0 

601204 CCTA-68-GR-042-1.5-2.0 

601204 CCTA-68-GR-042-2.5-3.0 

Date Sampled 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

08-05-96 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 

12-08-98 a 
CD 
01 ...., Background Soil Activities-Coyote Test Fielde 
0 
g: Refer to footnotes at end of table. 
01 
a 
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w 
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Depth ft Result 

0.5-1 1.76E-01 

1.5-2 5.41E-01 

2.5-3 3.07E-01 

2.5-3 2.40E-01 

2.5-3 3.29E-01 

1.5-2 ND (3.51E-02) 

1.5-2 ND (3.4 ?E-02) 

1.5-2 ND (2.4E-02) 

1.5-2 ND (2.63E-02) 

2.5-3 ND (2.29E-02) 

1.5-2 ND (2.74E-02) 

2.5-3 ND (2.42E-02) 

1.5-2 6.38E-02 

2.5-3 ND (2.67E-02) 

1.5-2 ND (3.35E-02) 

1.5-2 5.64E-02 

1.5-2 4.42E-02 

2.5-3 ND (3.03E-02) 

1.5-2 1.44E-01 

2.5-3 ND (2.74E-02) 

--'-- 0.0791 

Errore Result Error Resultd Errore 

9.16E-02 7.83E-01 5.31E-01 1.74E-01 2.01E-01 

1.41E-01 8.83E-01 4.71E-01 1.33E-01 2.23E-01 

1.79E-01 7.70E-01 9.96E-01 ND (2.14E-01) --
1.91E-01 7.22E-01 3.79E-01 ND (2.29E-01) --
4.5E-02 9.10E-01 1.9E-01 ND (1.4E-01) --

-- 7.98E-01 4.37E-01 NO (2.38E-01) --
-- 6.66E-01 3.30E-01 ND (2.36E-01) --
- 7.51E-01 1.5E-01 ND (1.2E-01) --

-- 4.55E-01 2.90E-01 ND (1.86E-01) -

-- 4.16E-01 2.12E-01 ND (1.80E-01) --

-- 4.97E-01 2.94E-01 ND (2.07E-01) -
-- 4.25E-01 2.83E-01 ND (1.77E-01) --

4.12E-02 7.03E-01 3.79E-01 ND (2.14E-01) --
-- 3.86E-01 2.15E-01 NO (1.95E-01) --
-- 7.34E-01 3.79E-01 NO (2.26E-01) --

1.92E-02 6.59E-01 3.36E-01 ND (2.17E-01) --

2.3E-02 9.39E-01 2.0E-01 ND (1.3E-01) --

-- 7.59E-01 3.64E-01 ND (2.19E-01) --
3.61E-02 7.89E-01 4.04E-01 1.38E-01 1.96E-01 

-- 6.72E-01 3.59E-01 ND (2.03E-01) --
NA 1.01T NA 0.18 NA 

Uranium-238 

Result Errore 

4.36E-01 3.56E-01 

7.08E-01 5.67E-01 

ND (5.42E-01) --
3.85E-01 3.81E-01 

ND (9.7E-01) --

ND (6.94E-01) --
5.26E-01 4.15E-01 

6.65E-01 5.2E-01 

ND (2.65E+OO) --
ND (5.03E-01) --
ND (7.09E-01) --

4.55E-01 3.24E-01 

ND (7.42E-01) --
3.87E-01 3.13E-01 

5.97E-01 3.58E-01 

5.32E-01 5.50E-01 

ND (1.1E+OO) --

5.78E-01 4.81E-01 

ND (7.89E-01) --
6.83E-01 5.61E-01 

1.41 NA 
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Table 2.3.2-11 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, Gamma Spectroscopy Analytical Results 

August-December 1996 and November-December 1998 
(On- and Off-Site Laboratories) 

Sample Attributes I Activity (pCilg) 
Record Date Sample Cesium-137 Thorium-232 Uranium-235 

Number" ER Sample I Db Sampled Depth (ft) Result Error" Result Errore Resultd Errore 

Burn Pan Underlying Sediment Samples 

601208 CCTA-68-GR-033-0-0.5 12-04-98 0-0.5 ND (7.3E-02) - 1.18E+OO 3.7E-01 ND (2.9E-01) --
(off-site laboratory) 

601208 CCTA-68-GR-033-0-0.5-DU 12-04-98 0-0.5 ND (5.1E-02) - 1.32E+OO 3.5E-01 ND (2.2E-01) --
(off-site laboratory) 

601209 CCTA-68-GR-033-0-0.5 12-04-98 0-0.5 ND (3.28E-02) - 1.02E+OO 5.18E-01 ND (2.40E-01) --
601209 CCTA-68-GR-033-0-0.5-DU 12-04-98 0-0.5 ND (3.68E-02) - 9.78E-01 5.01E-01 1.49E-01 1.86E-01 

601209 CCTA-68-GR-033-1.5-2.0 12-04-98 1.5-2 NO (2.85E-02) - 5.43E-01 3.02E-01 NO (1.75E-01) -
601211 CCT A-68-GR-034-0-0.5 12-09-98 0-0.5 NO (3.67E-02) - 1.03E+OO 5.16E-01 3.05E-01 2.34E-01 

601211 CCT A-68-GR-034-1.5-2.0 12-09-98 1.5-2 NO (2.94E-02) - 6.57E-01 3.32E-01 ND (2.11E-01) -
Borrow Pit Samples 

05479 CCTA-68-GR-020-0-0.5 09-03-96 0-0.5 4.81E-01 8.93E-02 9.03E-01 4.69E-01 ND (2. 79E-01) --
601207 CCTA-68-GR-020-0.5-1.0 12-01-98 0.5-1 2.50E-01 7.29E-02 8.36E-01 4.13E-01 ND (2.02E-01) --
601207 CCTA-68-GR-020-1.5-2.0 12-01-98 1.5-2 9.22E-02 3.39E-02 5.72E-01 2.93E-01 1.05E-01 1.73E-01 

601207 CCTA-68-GR-020-2.5-3.0 12-01-98 2.5-3 8.04E-02 2.83E-02 7.22E-01 3.52E-01 ND (1.86E-01) -
601207 CCTA-68-GR-021-0.5-1.0 12-01-98 0.5-1 NO (2.87E-02) - 6.09E-01 3.20E-01 ND (2.08E-01) -
601207 CCTA-68-GR-021-1.5-2.0 12-01-98 1.5-2 NO (2.51E-02) - 6.24E-01 3.13E-01 ND (1.86E-01) -
601207 CCTA-68-GR-021-2.5-3.0 12-01-98 2.5-3 NO (2.52E-02) - 5.53E-01 2.83E-01 ND (1.86E-01) --
601207 CCTA-68-GR-022-0.5-1.0 12-01-98 0.5-1 NO (3.16E-02) - 6.48E-01 3.53E-01 9.92E-02 8.27E-02 

601207 CCTA-68-GR-022-1.5-2.0 12-01-98 1.5-2 ND (2.67E-02) - 5.23E-01 2.96E-01 ND (2.06E-01) -
601207 CCTA-68-GR-022-2.5-3.0 12-01-98 2.5-3 NO (2.65E-02) - 5.65E-01 3.06E-01 ND (1.97E-01) --
601207 CCTA-68-GR-023-0.5-1.0 12-01-98 0.5-1 5.16E-01 9.15E-02 8.19E-01 4.39E-01 ND (2.43E-01) -
601207 CCTA-68-GR-023-1.5-2.0 12-01-98 1.5-2 3.19E-01 6.43E-02 7.67E-01 3.96E-01 ND (2.17E-01) --
601207 CCTA-68-GR-023-2.5-3.0 12-01-98 2.5-3 2.05E-02 2.40E-02 6.03E-01 3.14E-01 1.13E-01 1.68E-01 

Background Soil Activities-Coyote Test Field8 0.0791 NA 1.011 NA 0.18 NA 

Refer to footnotes at end of table. 

Uranium-238 

Result Errore 

9.02E-01 5.7E-01 

1.79E+OO 1.3E+OO 

ND (8.15E-01) --
ND (6.14E-01) --
ND (4.78E-01) -

7.94E-01 8.40E-01 

NO (5.03E-01) --

ND (3.92E+OO) --
ND (6.28E-01) --

6.92E-01 6.12E-01 

7.52E-01 4.68E-01 

2.43E-01 2.91E-01 

8.65E-01 5.47E-01 

5.46E-01 5.63E-01 

9.90E-01 3.73E-01 

8.09E-01 5.11E-01 

NO (6.56E-01) --
ND (8.48E-01) --

7.32E-01 4.24E-01 

5.35E-01 3.62E-01 

1.41 NA 
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Table 2.3.2-11 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, Gamma Spectroscopy Analytical Results 

August-December 1996 and November-December 1998 
(On- and Off-Site Laboratories) 

Sample Attributes Activity (pCi/q) 
Record Date Sample Cesium-137 Thorium-232 Uranium-235 

Numbe~ ER Sample I Db Sampled Depth (ft) Result Errore Result Errore Resultd Errore 

Debris Piles Samples 

601201 CCT A-68-GR-024-0-0.5 11-30-98 0-0.5 8.06E-02 3.16E-02 7.73E-01 3.96E-01 ND (2.12E-01) -
601201 CCTA-68-GR-025-0-0.5 11-30-98 0-0.5 9.84E-02 3.15E-02 7.86E-01 1.37E+OO 1.83E-01 2.01E-01 

601201 CCTA-68-GR-026-0-0.5 11-30-98 0-0.5 1.13E-01 4.55E-02 ND (1.32E-01) -- ND (2.23E-01) -
Radiological VCM Excavation Samples 

601207 CCT A-68-GR-027 -4.0-4.5 12-01-98 4-4.5 1.31E-02 9.16E-03 7.76E-01 4.36E-01 ND (1.82E-01) -
601207 CCT A-68-GR-027 -4.5-5.0 12-01-98 4.5-5 ND (2.62E-02) - 6.49E-01 3.13E-01 1.10E-01 1.67E-01 

601207 CCT A-68-GR-027 -4.5-5.0-DU 12-01-98 4.5-5 ND (2.72E-02) -- 5.62E-01 2.50E-01 ND (1.94E-01) -
601206 CCT A-68-GR-027 -4.5-5.0-DU 12-01-98 4.5-5 ND (4.2E-02) -- 8.72E-01 2.1E-01 ND (1.6E-01) --

(off-site laboratory) 

601207 CCTA-68-GR-028-4.0-4.5 12-01-98 4--4.5 7.01E-02 2.85E-02 1.13E+OO 5.49E-01 1.99E-01 2.04E-01 

601207 CCTA-68-GR-028-4.5-5.0 12-01-98 4.5-5 2.28E-02 3.65E-02 6.63E-01 3.43E-01 2.00E-01 1.67E-01 

601207 CCTA-68-GR-029-4.0-4.5 12-01-98 4-4.5 ND (3.13.E-02) -- 1.08E+OO 5.13E-01 ND (2.25E-01) -
601207 CCTA-68-GR-029-4.5-5.0 12-01-98 4.5-5 ND (2.23E-02) -- 4.27E-01 2.05E-01 ND (1.72E-01) -
601207 CCTA-68-GR-030-4.0-4.5 12-01-98 4-4.5 2.60E-02 2.81E-02 4.56E-01 2.10E-01 ND (1.50E-01) --
601207 CCTA-68-GR-030-4.5-5.0 12-01-98 4.5-5 ND (2.16E-02) -- 2.68E-01 1.58E-01 ND (1.64E-01) --
601207 CCT A-68-GR-031-4.0-4.5 12-01-98 4-4.5 3.17E-02 2.59E-02 ND (1.49E-01) -- ND (2.36E-01) -
601207 CCT A-68-GR-031-4 .5-5.0 12-01-98 4.5-5 1.29E-02 2.11E-02 2.05E+OO 9.25E-01 ND (2.51E-01) --
601207 CCTA-68-GR-032-4-4.5 12-01-98 4-4.5 ND (3.32E-02) -- 9.25E-01 4.66E-01 ND (2.22E-01) --
601207 CCTA-68-GR-032-4.5-5.0 12-01-98 4.5-5 ND (3.10E-02) -- 7.33E-01 3.54E-01 ND (2.19E-01) --

Background Soil Activities-Coyote Test Fielde 0.0791 NA 1.011 NA 0.18 NA 

Refer to footnotes at end of table. 

Uranium-238 

Result Errore 

6.37E-01 4.19E-01 

7.00E-01 4.51E-01 

8.08E-01 4.60E-01 

ND (5.72E-01) --
4.24E-01 3.06E-01 

4.97E-01 3.62E-01 

ND (1.3E+OO) --

8.45E-01 1.07E+OO 

5.76E-01 5.80E-01 

6.90E-01 3.98E-01 

3.88E-01 4.54E-01 

ND (4.86E-01) --
5.75E-01 3.90E-01 

1.75E+OO 9.08E-01 

1.40E+OO 8.20E-01 

1.22E+OO 7.49E-01 

ND (7.53E-01) --
1.41 NA 



~ 
b 

~ 
~ 
z .--
0 

"' ;o 
"' ..... 
"' 0> 
c. 
g 

1\.) 
I 

01 
-...1 

~ 
0 

"' "' ..... 
0 
0> 
0 
"' 0 

~ 
~ 
"' 
~ 

w 
"' 
~ 

Table 2.3.2-11 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, Gamma Spectroscopy Analytical Results 

August-December 1996 and November-December 1998 
(On- and Off-Site Laboratories) 

Sam!Jie Attributes I Activity (pCi/g) 
Record Date Sample Cesium-137 Thorium-232 Uranium-235 

Number" ER Sample IDb Sampled Depth (ft) Result Error" Result Errore Resultd Errore 

Quality Assurance/Quality Control Samples (pCi!mL) 

05313 CCTA-68-GR-000-EB 08-06-96 NA ND (1.64E-02) - ND (9.46E-02) -- ND (7.55E-02) -
05479 CCTA-68-GR-000-EB 09-03-96 NA ND (2.26E-02) - ND (1.30E-01) -- ND (1.44E-01) --
05600 CCTA-68-GR-000-EB 08-05-96 NA ND (2.11E-02) - ND (1.31E-01) -- ND (1.49E-01) --
05602 CCTA-68-GR-000-EB 08-07-96 NA ND (2.38E-02) - ND (1.39E-01) - ND (1.60E-01) -
06068 CCTA-68-GR-000-EB 12-09-96 NA ND (2.45E-02) - ND (1.49E-01) -- ND (1,17E-01) --

601197 CCTA-68-GR-000-EB 11-30-98 NA ND (8.6E+OO) - ND (4.1E+01) -- ND (3.1E+01) -
(off-site laboratory) 

601201 CCTA-68-GR-000-EB 11-30-98 NA ND (1.94E-02) - ND (1.39E-01) -- ND (1.34E-01) -
601202 CCTA-68-GR-000-EB 12-08-98 NA ND (7.60E+OO) - ND (4.5E+01) -- ND (3.5E+01) -

(off-site laboratory) 

601204 CCTA-68-GR-000-EB 12-08-98 NA ND (1.72E-02) - ND (1.20E-01) -- ND (1.20E-01) -
601206 CCTA-68-GR-000-EB 12-01-98 NA ND (9.9E+OO) - ND (5.1E+01) -- ND (3.8E+01) -

(off-site laboratory) 

601207 CCTA-68-GR-000-EB 12-01-98 NA ND (1.69E-02) - ND (1.15E-01) -- ND(1.15E-01) -
601208 CCTA-68-GR-000-EB 12-04-98 NA ND (6.5E+OO) - ND (4.6E+01) -- ND (2.7E+01) -

(off-site laboratory) 

601209 CCTA-68-GR-000-EB 12-04-98 NA ND (1.61E-02) - ND (1.32E-01) -- ND (1.37E-01) -
601210 CCTA-68-GR-000-EB 12-09-98 NA ND (1.0E+01) - ND (5.4E+01) -- ND (4.4E+01) -

(off-site laboratory) 

601211 CCTA-68-GR-000-EB 12-09-98 NA ND (1.76E-02) - ND (1.33E-01) -- ND (1.29E-01) -
Refer to footnotes at end of table. 

Uranium-238 

Result Errore 

ND (5.39E-01) --
ND (1.68E+OO) --
ND (1.62E+OO) --
ND (1.85E+OO) --
ND (7.20E-01) --
ND (2.8E+02) -

ND (3.61E-01) --
ND (1.7E+02) --

ND (3.04E-01) --
ND (2.4E+02) --

ND (2.99E-01) --
ND (1.8E+02) --

ND (3.40E-01) --
ND (2.7E+02) --

ND (3.39E-01) --
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Table 2.3.2-11 (Concluded) 
Summary of SWMU 68 Confirmatory Sampling, Gamma Spectroscopy Analytical Results 

August-December 1996 and November-December 1998 
(On- and Off-Site Laboratories) 

Note: Sample results in bold exceed background activities or have MOAs that exceed background activities. 
8 Analysis requesVchain-of-custody record. 

bBold in the ER Sample 10 corresponds to the sample location specified in Figure 2.3.2-1. 

cTwo standard deviations about the mean detected activity. 

dRadium-226 and uranium-235 peaks interfere. Analytical results for uranium-235 (excluding quality control samples) may be overestimated for the following chain-of-custody records: 601201, 601204, 
601207, 601209, and 601211. 
8 0inwiddie September 1997. The minimum background activity between surface and subsurface values is used. 
1southwest Area Supergroup background activities are presented in place of Coyote Test Field background activities that are not established. 
CCTA 
OU 
EB 
ER 
ft 
GR 
10 
MOA 
NA 
ND () 
pCi/g 
pCi/mL 
SWMU 
VCM 

=Central Coyote Test Area. 
= Duplicate sample. 
= Equipment blank. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 
= Minimum detectable activity. 
= Not applicable. 
= Not detected at or above the MDA, shown in parentheses. 
= Picocurie(s) per gram. 
= Picocurie(s) per milliliter. 
= Solid Waste Management Unit. 
= Voluntary Corrective Measure. 
= Error not calculated for nondetected results. 
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Table 2.3.2-12 
Summary of SWMU 68 Confirmatory Sampling, Gross Alpha/Beta Activity Analytical Results 

November-December 1998 
(Off-Site Laboratory) 

Sample Attributes Activity (pCi/Q) 

Record Gross Alpha Gross Beta 
Date Sample 

Number" ER Sample IDb Sampled Depth (ft) Result Errore Result Error" 

Background Arroyo Sediment Samples 

601197 CCTA-68-GR-006-0-0.5 11-30-98 0-0.5 8.64E+OO 4.5E+OO 3.61E+01 4.5E+OO 

601197 CCTA-68-GR-006-0-0.5-DU 11-30-98 0-0.5 1.41E+01 5.5E+OO 3.15E+01 4.2E+OO 

601197 CCTA-68-GR-006-0.5-1.0 11-30-98 0.5-1 8.52E+OO 4.3E+OO 3.46E+01 4.5E+OO 

601197 CCTA-68-GR-007-0-0.5 11-30-98 0-0.5 1.11E+01 5.0E+OO 3.11E+01 4.1E+OO 

601197 CCTA-68-GR-007-0.5-1.0 11-30-98 0.5-1 1.32E+01 5.4E+OO 3.16E+01 4.1E+OO 

601197 CCTA-68-GR-008-0-0.5 11-30-98 0-0.5 7.08E+OO 4.1E+OO 3.48E+01 4.5E+OO 

601197 CCTA-68-GR-008-0.5-1.0 11-30-98 0.5-1 1.49E+01 5.6E+OO 3.18E+01 4.2E+OO 

Arroyo Sediment Samples 

601197 CCTA-68-GR-009-0-0.5 11-30-98 0-0.5 1.14E+01 5.0E+OO 2.86E+01 4.0E+OO 

601197 CCTA-68-GR-009-0-0.5-DU 11-30-98 0-0.5 1.45E+01 5.7E+OO 3.41E+01 4.3E+OO 

601197 CCTA-68-GR-009-0.5-1.0 11-30-98 0.5-1 1.22E+01 5.2E+OO 3.17E+01 4.3E+OO 

601198 CCTA-68-GR-01 0-0-0.5 11-30-98 0-0.5 8.52E+OO 4.4E+OO 3.4E+01 4.4E+OO 

601198 CCTA-68-GR-01 0-0.5-1.0 11-30-98 0.5-1 1.54E+01 5.9E+OO 2.77E+01 3.9E+OO 

601198 CCTA-68-GR-011-0-0.5 11-30-98 0-0.5 1.76E+01 6.4E+OO 2.99E+01 4.0E+OO 

601198 CCTA-68-GR-011-0.5-1.0 11-30-98 0.5-1 1.40E+01 5.7E+OO 3.62E+01 4.6E+OO 

Plastic-Lined Pit Samples 

601202 CCTA-68-GR-012-0.5-1.0 12-08-98 0.5-1 ND(5.6) 1.7E+OO 20.7 1.6E+OO 

601202 CCTA-68-GR-012-1.5-2.0 12-08-98 1.5-2 4.86E+OO 3.5E+OO 1.96E+01 3.1E+OO 

601202 CCTA-68-GR-012-2.5-3.0 12-08-98 2.5-3 6.52E+OO 3.7E+OO 1.99E+01 3.2E+OO 

601202 CCTA-68-GR-012-2.5-3.0-DU 12-08-98 2.5-3 ND (5.2E+OO) 3.2E+OO 1.95E+01 3.1E+OO 

601202 CCTA-68-GR-013·0.5-1.0 12-08-98 0.5-1 7.66E+OO 4.4E+OO 2.06E+01 3.2E+OO 

601202 CCTA-68-GR-013-1.5-2.0 12-08-98 1.5-2 7.17E+OO 4.3E+OO 2.25E+01 3.5E+OO 

601202 CCTA-68-GR-013·2.5-3.0 12-08-98 2.5-3 ND (4.5E+OO) 3.3E+OO ND (3.3E+OO) 3.2E+OO 

Background Soil Activitiesd 1.74E+01 NA 7.54E+01 NA 

Refer to footnotes at end of table . 
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Table 2.3.2-12 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, Gross Alpha/Beta Activity Analytical Results 

November-December 1998 
(Off-Site Laboratory) 

Sample Attributes Activity (pCi/q) 
Record Date Sample Gross Alpha Gross Beta 

Number" ER Sample lOb Sampled Depth (ft) Result Errof Result Error0 

Overflow Basin Samples 

601202 CCTA-68-GR-014-0.5-1.0 12-08-98 0.5-1 8.53E+OO 4.3E+OO 3.05E+01 4.1E+OO 

601202 CCTA-68-GR-014-1.5-2.0 12-08-98 1.5-2 1.40E+01 5.5E+OO 3.58E+01 4.6E+OO 

601202 CCTA-68-GR-014-2.5-3.0 12-08-98 2.5-3 6.02E+OO 3.7E+OO 3.01E+01 4.0E+OO 

601202 CCTA-68-GR-014-2.5-3.0-DU 12-08-98 2.5-3 1.77E+01 6.3E+OO 2.70E+01 3.7E+OO 

601202 CCTA-68-GR-015-0.5-1.0 12-08-98 0.5-1 5.12E+OO 3.5E+OO 2.66E+01 3.8E+OO 

601202 CCTA-68-GR-015-1.5-2.0 12-08-98 1.5-2 8.44E+OO 4.3E+OO 2.72E+01 3.7E+OO 

601202 CCTA-68-GR-015-2.5-3.0 12-08-98 2.5-3 1.13E+01 4.9E+OO 2.84E+01 3.9E+OO 

601202 CCTA-68-GR-037 -0.5-1.0 12-08-98 0.5-1 8.10E+OO 4.5E+OO 2.49E+01 3.7E+OO 

601202 CCTA-68-GR-037-1.5-2.0 12-08-98 1.5-2 8.86E+OO 4.4E+OO 2.55E+01 3.7E+OO 

601202 CCTA-68-GR-037-2.5-3.0 12-08-98 2.5-3 9.57E+OO 4.8E+OO 2.90E+01 3.9E+OO 

601202 CCTA-68-GR-038-0.5-1.0 12-08-98 0.5-1 7.83E+OO 4.3E+OO 2.57E+01 3.6E+OO 

601202 CCTA-68-GR-038-1.5-2.0 12-08-98 1.5-2 8.77E+OO 4.5E+OO 3.34E+01 4.4E+OO 

601203 CCTA-68-GR-038-2.5-3.0 12-08-98 2.5-3 7.53E+OO 4.2E+OO 2.89E+01 4.0E+OO 

601203 CCTA-68-GR-038-2.5-3.0-DU 12-08-98 2.5-3 1.08E+01 4.8E+OO 2.65E+01 3.9E+OO 

Drainage Ditch Samples 

601203 CCTA-68-GR-016-1.5-2.0 12-08-98 1.5-2 NO (4.3E+OO) 3.0E+OO 2.02E+01 3.2E+OO 

601203 CCTA-68-GR-016-1.5-2.0-DU 12-08-98 1.5-2 7.74E+OO 4.1E+OO 2.19E+01 3.2E+OO 

601203 CCTA-68-GR-D16-2.5-3.0 12-08-98 2.5-3 NO (5.0E+OO) 3.2E+OO) 1.46E+01 2.7E+OO 

601203 CCT A-68-GR-017 -1.5-2.0 12-08-98 1.5-2 NO (4.7E+OO) 2.9E+OO 1.42E+01 2.7E+OO 

Background Soil Activitiesd 1.74E+01 NA 7.54E+01 NA 

Refer to footnotes at end of table. 
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Table 2.3.2-12 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, Gross Alpha/Beta Activity Analytical Results 

November-December 1998 
(Off-Site Laboratory) 

Sample Attributes Activitv (pCi/IJ) 

Record Gross AIQ_ha Gross Beta 
Date Sample 

Number" ER Sample IDb Sampled Depth (ft) Result Errore Result Errore 

Drainage Ditch Samples 

601203 CCTA-68-GR-017 ·2.5-3.0 12-08-98 2.5-3 9.00E+OO 4.8E+OO 1.87E+01 3.1E+OO 

601203 CCTA-68-GR-018·1.5-2.0 12-08-98 1.5-2 7.95E+OO 4.2E+OO 2.2.E+01 3.3E+OO 

601203 CCTA-68-GR-018-2.5-3.0 12-08-98 2.5-3 4.53E+OO 3.2E+OO 1.40E+01 2.7E+OO 

601203 CCTA-68-GR-041-1.5-2.0 12-08-98 1.5-2 7.21E+OO 4.1E+OO 2.24E+01 3.4E+OO 

601203 CCTA-68-GR-041-1.5-2.0-DU 12-08-98 1.5-2 9.85E+OO 4.8E+OO 2.83E+01 4.0E+OO 

601203 CCTA-68-GR-041-2.5-3.0 12-08-98 2.5-3 5.10E+OO 3.5E+OO 2.38E+01 3.5E+OO 

601203 CCTA-68-GR-042-1.5-2.0 12-08-98 1.5-2 6.48E+OO 3.6E+OO 2.57E+01 3.6E+OO 

601203 CCTA-68-GR-042-2.5-3.0 12-08-98 2.5-3 6.63E+OO 4.0E+OO 2.13E+01 3.3E+OO 

Burn Pan Underlying Sediment Samples 

601208 CCTA-68-GR-033-0-0.5 12-04-98 ~.5 1.37E+01 5.7E+OO 3.11E+01 4.1E+OO 

601208 CCTA-68-GR-033-0-0.5-DU 12-04-98 ~.5 8.90E+OO 4.4E+OO 2.93E+01 4.1E+OO 

601208 CCTA-68-GR-033-1.5-2.0 12-04-98 1.5-2 9.01E+OO 4.4E+OO 2.35E+01 3.5E+OO 

601210 CCTA-68-GR-034-0-0.5 12-09-98 ~.5 8.06E+OO 4.2E+OO 3.27E+01 4.4E+OO 

601210 CCTA-68-GR-034-1.5-2.0 12-09-98 1.5-2 9.87E+OO 4.7E+OO 2.01E+01 3.2E+OO 

Borrow Pit Samples 

601205 CCTA-68-GR-020-0.5-1.0 12-01-98 0.5-1 1.33E+01 5.3E+OO 2.88E+01 3.9E+OO 

601205 CCTA-68-GR-020-1.5-2.0 12-01-98 1.5-2 9.54E+OO 4.6E+OO 2.50E+01 3.6E+OO 

601205 CCTA-68-GR-020-2.5-3.0 12-01-98 2.5-3 9.48E+OO 4.8E+OO 2.54E+01 3.7E+OO 

601205 CCTA-68-GR-021-0.5-1.0 12-01-98 0.5-1 6.74E+OO 4.0E+OO 2.06E+01 3.2E+OO 

601205 CCTA-68-GR-021-1.5-2.0 12-01-98 1.5-2 9.90E+OO 4.9E+OO 2.5E+01 3.6E+OO 

601205 CCTA-68-GR-021-2.5-3.0 12-01-98 2.5-3 7.42E+OO 4.1E+OO 2.29E+01 3.3E+OO 

601205 CCTA-68-GR-022-0.5-1.0 12-01-98 0.5-1 8.17E+OO 4.5E+OO 1.81E+01 3.1E+OO 

601205 CCTA-68-GR-022-1.5-2.0 12-01-98 1.5-2 7.84E+OO 4.4E+OO 2.49E+01 3.5E+OO 

601205 CCTA-68-GR-022-2.5-3.0 12-01-98 2.5-3 1.23E+01 5.1E+OO 2.21E+01 3.3E+OO 

~ackground Soil Activitiesd _ 1.74E+01 NA 7.54E+01 NA 

Refer to footnotes at end of table. 
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Table 2.3.2-12 (Continued) 
Summary of SWMU 68 Confirmatory Sampling, Gross Alpha/Beta Activity Analytical Results 

November-December 1998 
(Off-Site Laboratory) 

Sample Attributes I Activity (pCi/g) 
Record I Date Sample I Gross Alpha _L Gross Beta 

Number" ER Sample I Db Sampled Depth (It) Result Errore Result Errore 

Borrow Pit Samples 

601205 CCTA-68-GR-023-0.5-1.0 12-01-98 0.5-1 1.17E+01 5.2E+OO 2.59E+01 3.7E+OO 

601205 CCTA-68-GR-023-1.5-2.0 12-01-98 1.5-2 8.49E+OO 4.4E+OO 2.16E+01 3.4E+OO 

601205 CCTA-68-GR-023-2.5-3.0 12-01-98 2.5-3 1.01E+01 4.8E+OO 3.03E+01 4.1E+OO 

Debris Piles Samples 

601198 CCTA-68-GR-024-0-0.5 11-30-98 0-0.5 9.97E+OO 4.6E+OO 3.04E+01 4.0E+OO 

601198 CCTA-68-GR-025-0-0.5 11-30-98 0-0.5 1.40E+01 5.7E+OO 3.34E+01 4.2E+OO 

601198 CCTA-68-GR-026-0-0.5 11-30-98 0-0.5 9.44E+OO 4.6E+OO 2.59E+01 3.8E+OO 

Radiological VCM Excavation Samples 

601206 CCTA-68-GR-027-4.0-4.5 12-01-98 4-4.5 7.22E+OO 4.1E+OO 2.58E+01 3.6E+OO 

601206 CCTA-68-GR-027-4.5-5.0 12-01-98 4.5-5 7.21E+OO 4.1E+OO 2.73E+01 3.8E+OO 

601206 CCTA-68-GR-027-4.5-5.0-DU 12-01-98 4.5-5 1.20E+01 5.0E+OO 2.52E+01 3.6E+OO 

601206 CCTA-68-GR-028-4.0-4.5 12-01-98 4-4.5 7.73E+OO 4.2E+OO 2.81E+01 3.9E+OO 

601206 CCTA-68-GR-028-4.5-5.0 12-01-98 4.5-5 1.76E+01 6.3E+OO 2.37E+01 3.5E+OO 

601206 CCTA-68-GR-029-4.0-4.5 12-01-98 4-4.5 1.70E+01 6.0E+OO 3.21E+01 4.2E+OO 

601206 CCTA-68-GR-029-4.5-5.0 12-01-98 4.5-5 7.35E+OO 4.1E+OO 1.51E+01 2.8E+OO 

601206 CCTA-68-GR-030-4.0-4.5 12-01-98 4-4.5 8.19E+OO 4.4E+OO 2.33E+01 3.4E+OO 

601206 CCTA-68-GR-030-4.5-5.0 12-01-98 4.5-5 NO (5.1E+OO) 2.9E+OO 1.03E+01 2.3E+OO 

601206 CCTA-68-GR-031-4.0-4.5 12-01-98 4-4.5 1.51E+01 5.9E+OO 3.09E+01 4.0E+OO 

601206 CCTA-68-GR-031-4.5-5.0 12-01-98 4.5-5 2.47E+01 7.4E+OO 3.53E+01 4.6E+OO 

601206 CCTA-68-GR-032-4.0-4.5 12-01-98 4-4.5 7.61E+OO 4.2E+OO 2.83E+01 3.8E+OO 

601206 CCTA-68-GR-032-4.5-5.0 12-01-98 4.5-5 6.84E+OO 4.2E+OO 2.27E+01 3.5E+OO 

Quality Assurance/Quality Control Samples (pCi/L) 

601197 CCTA-68-GR-000-EB 11-30-98 NA NO (7.9E-01) 3.2E-01 NF NF 

601202 CCTA-68-GR-000-EB 12-08-98 NA NO (1E-01) 3.7E-01 NO (7.5E-01) 3.7E-01 

601206 CCTA-68-GR-000-EB 12-01-98 NA NO (7.8E-01) 3.2E-01 NF NF 

601208 CCTA-68-GR-000-EB 12-04-98 NA NO (7.5E-01) 2.9E-01 NO (4.4E-01) 2.3E-01 

601210 CCTA-68-GR-000-EB 12-09-98 NA NO (5.6E-01) 2.4E-01 NO (9.0E-01) 4.7E-01 

Background Soil Activitiesd 1.74E+01 NA 7.54E+01 L__ Nl\___ - -

Refer to footnotes at end of table. 
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Table 2.3.2-12 (Concluded) 
Summary of SWMU 68 Confirmatory Sampling, Gross Alpha/Beta Activity Analytical Results 

November-December 1998 
(Off-Site Laboratory) 

Note: Sample results in bold exceed background activities or have MDAs that exceed background activities. 

a Analysis requesVchain-of-custody record. 

bBold in the ER Sample ID corresponds to the sample location specified in Figure 2.3.2-1. 
0Two standard deviations about the mean detected activity. 

dMiller September 2003. 
CCTA = Central Coyote Test Area. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above MDA, shown in parentheses. 
NF = Not found. 
pCUg = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
SWMU = Solid Waste Management Unit. 
VCM = Voluntary Corrective Measure. 
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Table 2.3.2-13 
Summary of SWMU 68 Confirmatory Sampling, Thorium and Uranium Isotopic Analytical Results 

August-September 1996 
(Off-Site Laboratory) 

Sam]Jie Attributes Activity (pCi/g} 

Record Sample Thorium-228 Thorium-230 Thorium-232 Uranium-233/234 Uranium-235 
Number" ER Sample I Db Date Depth (ft) Result 
Background Arroyo Sediment Samples 

05314 CCT A-68-GR-006-0-0.5 08-06-96 0-0.5 1.58 

05314 CCTA-68-GR-006-0.5-1.0 08-06-96 0.5-1.0 2.17 

05314 CCTA-68-GR-007 -0-0.5 08-06-96 0-0.5 1.00 

05314 CCTA-68-GR-007-0.5-1.0 08-06-96 0.5-1.0 1.23 

05314 CCTA-68-GR-008-0-0.5 08-06-96 0-0.5 2.17 

05314 CCTA-68-GR-008-0.5-1.0 08-06-96 0.5-1.0 2.05 

Soil Activities - Coyote Test Fieldd NE 

Quality Assurance/Quality Control Samples (pCi/L) 

05314 I CCTA-68-000-EB I 08-06-96

1 
NA 

I (0~~7) I 
Note: Soil sample results in bold exceed background activity levels. 

a Analysis requesUchain-of-custody record . 

Errore 

0.423 

0.486 

0.504 

0.505 

0.709 

0.692 

NA 

-
I 

bBold in the ER Sample ID corresponds to the sample location specified in Figure 2.3.2-1. 
eTwo standard deviations about the mean detected activity. 

dDinwiddie September 1997. 

Result Errore Result Errore 

1.60 0.325 1.36 0.312 

1.21 0.282 1.77 0.349 

0.825 0.402 1.30 0.507 

0.615 0.32 1.13 0.452 

1.16 0.471 1.59 0.558 

0.859 0.389 2.14 0.65 

NE NA 1.01e NA 

0.994 

I 
0.233 

I 
0.101 

I 0.0~1S I 
------

esouthwest Area Supergroup background activities are presented in place of Coyote Test Field background activities that are not established. 
CCTA =Central Coyote Test Area. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
NE = Not established. 
pCi/g = picocuries per gram. 
pCi/L = picocuries per liter. 
SWMU = Solid Waste Management Unit. 

= Error not calculated for nondetectable results. 

Result Error" Result Errore 

0.795 0.12 0.0458 0.0256 

0.570 0.0893 0.0302 0.0207 

0.626 0.107 0.0221 0.0203 

0.625 0.098 0.0140 0.0163 

0.525 0.0909 0.0145 0.0169 

13.6 0.974 0.540 0.0885 
1.6e NA 0.18 NA 

0.07:_j 0.0506 ND --
(0.0239) 

Uranium-238 

Result Errore 

0.848 0.125 

0.584 0.0907 

0.635 0.107 

0.708 0.105 

0.585 0.097 

7.13 0.55 
1.4e NA 

ND --

(0.0225) 



Table 2.3.2-14 
Summary of SWMU 68 Confirmatory Sampling, Tritium Analytical Results 

December 1996 
(Off-Site Laboratory) 

Sample Attributes Activity (pCi/L) 

Record I 
Number" ER Sample !Db 

I Date I Sample 
Sampled Depth (ft) Result Error" 

Debris Piles Samples 
05842 I CCTA-68-GR-026-0-0.5 112-09-96 I 0-0.5 142 70 

Background Tritium Activity in Soils at SNLINMd 863 NA 
Quality Assurance/Quality Control Samples (pCi!L) 

05842 I CCTA-68-GR-000-EB 112-09-96 1 NA 18 54 

8 Analysis requesUchain-of-custody record. 
bBold in the ER Sample ID corresponds to the sample location in Figure 2.3.2-1. 
crwo standard deviations about the mean detected activity. 
dTharp February 1999, 420 pCi/L = 0.021 pCi/g assuming a soil density of 1 gram/cubic 
centimeter and a 5-percent soil moisture. 
CCTA =Central Coyote Test Area. 
EB = Equipment blank. 
ER = Environmental restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NA = Not applicable. 
pCi/L = Picocurie(s) per liter. 
SNLINM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

Table 2.3.2-12 presents the gross alpha/beta activity analytical results for the site-specific 
background soil and sediment samples (Locations 006 through 008). Background arroyo 
sediment activities range from 7.08 to 14.9 pCi/g for gross alpha and from 31.1 to 36.1 pCi/g for 
gross beta activity. 

Table 2.3.2-13 presents the isotopic uranium and thorium analytical results for the site-specific 
soil and sediment samples. Isotopic uranium activity above NMED-approved background levels 
was detected only in the 0.5- to 1.0-foot sediment sample from Location 008. Although 
thorium-228 and thorium-230 were detected in all the background arroyo sediment samples, no 
NMED-approved minimum detectable activities (MDAs) have been established for these 
isotopes. Similarly, because no MDA has been established for thorium-232 in the CCTA, six 
sediment samples appear to have elevated thorium-232 activity when compared to the NMED
approved MDA for the Southwest Test Area. Because these elevated activity levels are in the 
arroyo sediment samples, the values could represent a natural variability in this isotope rather 
than radioactive contamination. 

Arroyo Sediment Samples 

Table 2.3.2-11 presents the gamma spectroscopy results for sediment samples collected along 
the arroyo channel (Locations 009 through 011 ). No elevated uranium-238 or thorium-232 
activity was observed in these samples. Uranium-235 was detected above the background 
value of 0.18 pCi/g only in the surface sample from Location 009 at 0.224 pCilg. Cesium-137 
was detected at activity levels above the background value of 0.079 pCi/g only in the surface 
samples from Locations 009 (with the exception of the on-site duplicate) and 010 (collected in 
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1996). The cesium-137 activity also exceeded the background level in the subsurface sample 
from Location 009 (off-site analysis only). 

Table 2.3.2-12 presents the gross alpha/beta activity results for sediment samples collected 
along the arroyo channel. Activity levels ranged from 8.52 to 17.6 pCi/g for gross alpha and 
from 27.7 to 36.2 pCi/g for gross beta activity. Gross alpha/beta activity analytical results are all 
within the same order-of-magnitude range as the site-specific background sediment activities 
with the exception of the detection of 17.6 pCi/g in the 0.0- to 0.5-foot sample from 
Location 011. 

Plastic-Lined Pit Samples 

Table 2.3.2-11 presents the gamma spectroscopy results for soil samples collected from the 
plastic-lined pit (Locations 012 and 013). No elevated uranium-238 or cesium-137 activity levels 
were observed in these samples. Thorium-232 was detected slightly above the background 
activity of 1.01 pCi/g only in the 2.5- to 3.0-foot sample from Location 013 at 1.05 pCi/g. 
Uranium-235 was not detected above the background value of 0.18 pCi/g. However, 
uranium-235 results were primarily nondetections with MDAs that exceeded the NMED
approved background activity. As a result, no comparison can be made. 

Table 2.3.2-12 presents the gross alpha/beta activity results for soil samples collected from the 
plastic-lined pit. Activity levels ranged from not detected (ND) (4.5) to 7.7 pCi/g for gross alpha 
and from ND (3.3) to 22.5 pCi/g for gross beta activity. Gross alpha/beta activity analytical 
results are all within the same order-of-magnitude range as the site-specific background soil 
activities. 

Overflow Basin Samples 

Table 2.3.2-11 presents the gamma spectroscopy results for soil samples collected from the 
overflow basin (Locations 014, 015, 037, and 038). No elevated uranium-238 activity was 
observed in the soil samples from Locations 014, 015, 037, and 038. Thorium-232 was 
detected slightly above the background activity of 1.01 pCi/g only in the 2.5- to 3.0-foot duplicate 
split sample from Location 014 at 1.07 pCi/g. Uranium-235 was detected above the background 
activity of 0.18 pCi/g in the 1.5- to 2.0-foot and 0.5- to 1.0-foot soil samples from Locations 015 
and 037, respectively, at 0.325, 0.224, and 0.252 pCi/g. However, the majority of uranium-235 
results were nondetections with MDAs that exceeded the NMED-approved background 
concentrations. As a result, no comparison can be made for these soil samples. Cesium-137 
exceeded the subsurface background activity of 0.079 pCi/g in all the soil samples collected 
from the overflow basin. 

Table 2.3.2-12 presents the gross alpha/beta activity results for soil samples collected from the 
overflow basin. Gross alpha activity ranged from 5.12 to 17.7 pCi/g. Gross beta activity ranged 
from 18.1 to 35.8 pCilg. These gross alpha/beta activity analytical results are all within the 
same order-of-magnitude range as the site-specific background soil activities. 
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Drainage Ditch Samples 

Table 2.3.2-11 presents the gamma spectroscopy results for soil samples collected along the 
drainage ditch (Locations 016 through 018, 041, and 042). No thorium-232, uranium-235, or 
uranium-238 activity was detected above either the MDA or the background level. However, the 
MDA associated with one uranium-238 nondetection and the majority of uranium-235 
nondetection results exceeded the NMED-approved background activity levels in most 
instances so that no comparison could be made. The cesium-137 activity exceeded the 
subsurface background activity of 0.079 pCi/g only in the 1.5- to 2.0-foot soil sample from 
Location 042 at 0.144 pCi/g. 

Table 2.3.2-12 presents the gross alpha/beta activity results for soil samples collected along the 
drainage ditch. Gross alpha activity ranged from ND (4.3) to 9.85 pCi/g. Gross beta activity 
ranged from 14.0 to 28.3 pCi/g. These gross alpha/beta activity analytical results are all within 
the same order-of-magnitude range as the site-specific background soil activities. 

Burn Pan Underlying Sediment Samples 

Table 2.3.2-11 presents the gamma spectroscopy results for the overlying and underlying 
sediment samples collected from the burn pan (Locations 033 and 034). Uranium-238 activity 
exceeded the background activity of 1.4 pCi/g only in the 0- to 0.5-foot duplicate underlying 
sediment sample from Location 033 at 1.79 pCi/g; however, uranium-238 activity did not exceed 
background in the associated sample. Thorium-232 was detected slightly above the 
background activity of 1.01 pCi/g in the 0- to 0.5-foot underlying sediment samples from 
Locations 033 and 034. Uranium-235 activity exceeded the background activity of 0.18 pCi/g in 
only one underlying sediment sample from the 0- to 0.5-foot depth interval at Location 034. 
However, the MDA associated with uranium-235 nondetection results exceeded the NMED
approved background levels in most instances so that no comparison could be made. 
Cesium-137 activity did not exceed the subsurface background activity of 0.079 pCi/g in any of 
the underlying sediment samples collected from the burn pan. 

Only concrete samples were collected at Locations 35 and 36. Although comparison of 
concrete sample results with background soil activities is not applicable, no elevated gamma 
activities are present in the concrete samples from Locations 033 through 036. The material 
was subsequently removed during the 2004 VCA. 

Table 2.3.2-12 presents the gross alpha/beta activity results for the underlying sediment 
samples collected from the burn pan (Locations 033 and 034 ). Gross alpha activity ranged from 
8.06 to 13.7 pCi/g. Gross beta activity ranged from 20.1 to 32.7 pCi/g. These gross alpha/beta 
activity analytical results are all within the same order-of-magnitude range as the site-specific 
background soil activities. 

Borrow Pit Samples 

Table 2.3.2-11 presents the gamma spectroscopy results for the borrow pit soil samples 
(Locations 020 through 023). With the exception of one uranium-238 nondetection result from 
Location 020, uranium-238 and thorium-232 activity levels did not exceed the background 
activity levels of 1.4 and 1.01 pCi/g, respectively, in any of the borrow pit soil samples. 
Uranium-235 activity also did not exceed the background activity of 0.18 pCi/g; however, the 
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MDA associated with uranium-235 nondetection results exceeded the NMED-approved 
background activity in most instances so that no comparison could be made. Cesium-137 
activity exceeded the subsurface background activity of 0.079 pCi/g in all the soil samples from 
Location 020 and two of the three soil samples from Location 023. 

Table 2.3.2-12 presents the gross alpha/beta activity results for the borrow pit soil samples. 
Gross alpha activity ranged from 6.74 to 13.3 pCi/g. Gross beta activity ranged from 18.1 to 
30.3 pCi/g. These gross alpha/beta activity analytical results are all within the same order-of
magnitude range as the site-specific background soil activities. 

Debris Pile Samples 

Table 2.3.2-11 presents the gamma spectroscopy results for the surface soil samples collected 
from the debris piles (Locations 024 through 026). Uranium-238 and thorium-232 activity levels 
did not exceed the background activity of 1.4 and 1.01 pCi/g, respectively, in any of the surface 
soil samples. Uranium-235 activity slightly exceeded the background activity of 0.18 pCi/g in 
only one surface soil sample from Location 025 at 0.183 pCi/g. However, the MDA associated 
with uranium-235 nondetection results exceeded the NMED-approved background activity in 
most instances so that no comparison could be made. Cesium-137 activity slightly exceeded 
the background activity of 0.079 pCi/g in four surface soil samples collected from beneath the 
debris piles. 

Table 2.3.2-12 presents the gross alpha/beta activity results for the surface soil samples 
collected from beneath the debris piles. Gross alpha activity ranged from 9.44 to 14.0 pCi/g. 
Gross beta activity ranged from 25.9 to 33.4 pCi/g. These gross alpha/beta activity analytical 
results are all within the same order-of-magnitude range as the site-specific background soil 
activities. 

Table 2.3.2-14 presents the tritium results for a single surface soil sample collected from 
Location 026. Tritium activity is below background. No other samples were analyzed for tritium. 

Radiological VCM Excavation Samples 

Table 2.3.2-11 presents the gamma spectroscopy results for the soil samples collected from the 
radiological VCM excavation (Locations 027 through 032). Uranium-238 activity slightly 
exceeded the background activity of 1.4 pCi/g in only one sample from Location 031 at 
1.75 pCi/g. Thorium-232 activity was detected slightly above the background activity of 
1.01 pCi/g in three soil samples from Locations 028, 029, and 031 at 1.13, 1.08, and 2.05 pCi/g, 
respectively. Uranium-235 activity slightly exceeded the background activity of 0.18 pCi/g in 
both samples from Location 028 at 0.199 and 0.200 pCi/g. However, the MDA associated with 
uranium-235 nondetection results exceeded the NMED-approved background activity in most 
instances so that no comparison could be made. Cesium-137 activity did not exceed the 
subsurface background activity of 0.079 pCi/g in any of the samples collected from the 
radiological VCM excavation. 

Table 2.3.2-12 presents the gross alpha/beta activity results for the soil samples collected from 
the radiological VCM excavation. Gross alpha activity ranged from ND (5.1) to 24.7 pCi/g. 
Gross beta activity ranged from 10.3 to 35.3 pCi/g. These gross alpha/beta activity analytical 
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results are all within the same order-of-magnitude range as the site-specific background soil 
activities. 

68A Mound Samples 

Table D-6 (Annex D) presents the gamma spectroscopy results for the two soil samples 
collected from the 68A Mound (Location TR2). No gamma activity exceeding NMED-approved 
background values were detected in the samples collected from the 68A Mound. 

Table D-7 (Annex D) presents the total uranium analytical results for the two soil samples 
collected from the 68A Mound (Location TR2). Uranium was below the NMED-approved 
background concentration of 3.42 mg/kg in both samples collected. 

2.3.2.3.5 HE Soil Sample Analyses 

Soil sampling for HE compounds was completed only for the 68A Mound at SWMU 68. HE 
analyses were performed on two soil samples collected from the 68A Mound. No HE 
compounds were detected. Table D-8 (Annex D) presents the analytes and the corresponding 
MDLs for the HE analyses. 

2.3.2.3.6 Asbestos Sample Analyses 

Asbestos was not detected in any of the SWMU 68 samples. The following areas in SWMU 68 
were sampled for asbestos: 

• Plastic-lined pit 
• Overflow basin and buried concrete slab 
• Drainage ditch 
• Burn pan concrete and underlying sediment 
• Debris piles 

Table 2.3.2-15 summarizes the MDLs used for asbestos sampling results. All concrete and 
debris material was subsequently removed during the 2004 VCA. 

2.3.3 Results, Conclusions, and Data Gaps for the Site Characterization Phase 

The Site Characterization Phase consisted of two investigations that attempted to define the 
extent of contamination at SWMU 68. The RFI soil sampling effort was intended to replace the 
Seeping Sampling and define the extent of contamination. Based upon the RFI sampling, the 
only remaining remediation to be conducted at SWMU 68 was to remove the soil from the 
overflow basin, based upon elevated lead concentrations, as well as any man-made items 
remaining on the site as a housekeeping measure. 
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Table 2.3.2-15 
Asbestos Analytical MDLs 

SWMU 68 Sampling 
August-September 1996 

Soil Sample MDL 
(NIOSH 90028

) 

Analyte (percent) 
Asbestos by PLM 1.00 
Asbestos, Actinolite/Tremolite NA 
Asbestos, Amosite NA 
Asbestos, Anthophyllite NA 
Asbestos, Chrysotile NA 
Asbestos, Crocidolite NA 

aNIOSH August 1994. 
MDL = Method detection limit. 
NA = Not applicable 

Solid Sample MDL 
(NIOSH 90028

) 

(percent) 
NA 

0.100 
0.100 
0.100 
0.100 
0.100 

NIOSH = National Institute for Occupational Safety and Health. 
PLM = Polarized light microscopy. 
SWMU = Solid Waste Management Unit. 

No characterization data gaps remain for SWMU 68. The RFI sampling addressed the data 
gaps associated with the Scoping Sampling and resulted in a revised CSM, discussed in 
Chapter 3.0, which formed the basis for the 2004 VCA that is presented in Chapter 4.0. The 
risk assessment analysis presented in Annex E evaluates the current, end-state condition of 
SWMU 68 upon completion of the 2004 VCA, which completes characterization and remediation 
ofSWMU 68. 
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3.0 SWMU 68 REVISED CONCEPTUAL SITE MODEL 

During the SWMU 68 Site Characterization Phase, additional data were collected to define the 
nature and extent of contamination and to revise the SWMU 68 CSM. Based upon evaluation of 
the data, lead contamination in the overflow basin is the only COC remaining in the revised 
CSM. 

Potential Contaminant Migration Pathways, Exposure Pathways, and Receptors 

The current and future land-use designation for SWMU 68 is industrial (DOE and USAF 
March 1996). The potential human receptor is considered to be an industrial worker. 
Contaminant migration pathways at SWMU 68 include air and surface/shallow subsurface soil. 
Because an arroyo is present north of SWMU 68, surface water is a potential pathway. The 
nature and extent of contamination, low annual rainfall, and high evapotranspiration rate 
minimizes groundwater as a viable pathway. Based upon the physical characteristics of 
SWMU 68 and the nature and extent of contamination, the only media of concern is 
surface/shallow subsurface soil. The exposure route for the industrial worker is dermal contact 
and ingestion/inhalation, with soil ingestion considered the primary exposure mechanism. The 
inhalation pathway is included because of the potential to inhale dust; however, because of the 
relatively high specific gravity of discrete lead particles, this is a less viable exposure pathway 
forSWMU 68. 
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4.0 IMPLEMENTATION OF THE 2004 SWMU 68 VCA 

The objective of the VCA conducted at SWMU 68 in 2004 was to reduce potential impacts to 
human health and the environment through remediation of the site (SNUNM October 2004). 
The 2004 VCA consisted of the following primary activities: 

• Excavation and removal of lead-contaminated backfill soil from the overflow basin 

• Removal of a concrete pad in the base of the overflow basin 

• Proper disposal of lead-contaminated soil and solid waste (concrete and metal 
debris) 

• Collection of confirmatory soil samples to verify the removal of all lead
contaminated soil exceeding the approved cleanup goal 

After confirmation data were reviewed and it was determined that cleanup goals for the overflow 
basin were achieved, the excavated area was backfilled using local native soil that was verified 
to be clean. The following housekeeping activities were completed as part of this VCA: 

• Disassembly of the burn pan 

• Spreading of the associated soil berm material and radiological surveying for 
potential contamination (the potential existed for the presence of depleted uranium 
and/or throrium-232 within the soil berm material surrounding the burn pan based 
upon the site history of the adjacent SWMU 71; therefore, soil spreading and 
radiological surveying activities were included in the VCA). 

• Disposal of the solid waste (burn pan assembly) and radiological waste at 
approved facilities 

• Disposal of debris 

• Final site restoration including grading and revegetating the site 

The VCA activities that were completed in 2004 removed site features, soil exceeding risk 
criteria for lead, and testing debris that was present at the site. This VCA is intended to be the 
final remedy for SWMU 68. 

The primary purpose of the VCA was to remove soil from the overflow basin that exceeded the 
industrial cleanup standard for lead. The EPA intentionally does not provide human health 
toxicological data on lead; therefore, no risk parameter values can be calculated. However, 
NMED guidance for the lead screening concentration for Unrestricted Industrial Land Use is 
750 mg/kg (Olson and Moats March 2000). The EPA screening guidance value for residential 
land use is 400 mg/kg (Laws July 1994 ). For the SWMU 68 VCA, a soil cleanup goal of 
750 mg/kg of lead was used. 
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The following methods were used to verify that the three primary objectives of the VCA were 
achieved: 

• Removal of lead-contaminated soil from the overflow basin to meet the cleanup 
goal for lead: Verified by total l~ad concentration equal to or less than 750 mg/kg 
based upon the upper confidence limit (UCL) of the mean concentration or by 
direct comparison to the 750 mg/kg value for final confirmation samples. 

• Removal of the burn pan and radiologically-contaminated soil associated with the 
soil berm surrounding the burn pan: Verified by field documentation, in situ 
radiological screening results of both berm material and the area beneath the 
former burn pan, and confirmation sampling beneath the burn pan. 

• Cleanup of general debris. including disassembly and disposal of the burn pan, 
concrete pad beneath the overflow basin. and miscellaneous items in the area: 
Verified through field documentation of this activity. 

The VCA field activities were conducted as described in the VCA plan (SNUNM October 2004). 
Before beginning field activities at SWMU 68, a fugitive dust control permit and a National 
Environmental Policy Act review were completed. The fugitive dust control permit was required 
by the City of Albuquerque, Environmental Health Department, Air Quality Division, and 
described the measures to control dust emissions. Once these permits and all other required 
plans/permits were approved, field activities began. 

Site preparation activities included installation of a haul road and two support trailers, as well as 
the delineation of a less-than-90-day waste accumulation area using fence posts and rope. All 
road surfaces were treated with magnesium chloride for dust control. The site trailers were 
stocked with health and safety equipment, tools, spill control kit, site binder, and office supplies. 
The areas to be excavated were roped off to control access. 

The following sections describe the field activities in more detail. 

4.1 Remediation of Overflow Basin 

Excavation and removal of lead-contaminated backfill soil from the overflow basin began on 
November 9, 2004, and was completed on November 16, 2004. An excavator was used to 
remove the soil and place it into lined, 20-yard, roll-off containers (Figure 4.1-1 ). The roll-off 
containers were covered with a tarp and placed in the less-than-90-day waste accumulation 
area using a truck to lift and move the containers (Figure 4.1-2). An average of 15 cy of soil 
were placed into each roll-off container. On November 15, 2004, the concrete pad (12.5 by 
11.5 feet by 1 foot deep) at the base of the basin was uncovered and removed (Figure 4.1-3). 
The concrete was broken into manageable pieces using a concrete hammer attachment on the 
excavator and placed into a roll-off container for disposal as construction debris. 
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Figure 4.1-1 
Loading Soil into Roll-Off Container at SWMU 68 Overflow Basin 
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Figure 4.1-2 
Truck Moving Roll-Off Containers into Less-Than-90-Day Area at SWMU 68 
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Figure 4.1-3 
Exposed Concrete Pad at Base of Overflow Basin at SWMU 68 
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When completed, the excavation of the overflow basin measured approximately 61 by 44 feet 
by 3.5 feet deep. Approximately 425 cy of lead-contaminated soil were placed into 29 roll-off 
containers. 

A grid, shown in Figure 4.1-4, was established on the excavation floor and samples were 
collected for lead analysis; Additional samples were collected from the excavation sidewall for a 
total of 15 samples collected to verify lead concentrations of less than 750 mg/kg (Figure 4.1-4 ). 
All samples were collected and delivered to the SNUNM Sample Management Office (SMO) for 
shipment to the analytical laboratory. Every sample collected at the site was recorded using an 
SMO Analysis Request/Chain-of-Custody (ARICOC) form and tracked according to the ARICOC 
record number. Sampling personnel followed SMO protocol for completing ARICOC forms and 
requirements for sample labeling. In addition to the SMO sample identification requirements, 
each sample was assigned a site-specific identification. The results of the confirmatory 
sampling are discussed in Section 4.6.1. 

Disposable polyethylene scoops were used to collect the soil samples. Each scoop was used 
only once per confirmatory sample location. Used scoops were decontaminated with a dry 
brush until all visible signs of contamination were removed and then disposed of as solid waste. 

4.2 Removal of Soil Berm and Burn Pan 

Removal of the soil berm and burn pan was initiated on November 11, 2004, and completed on 
December 17, 2004. The soil berm that surrounded the burn pan was removed and laid out at a 
predetermined location for radiological screening (Figure 4.2-1). The soil was spread over the 
ground surface to a thickness of less than 6 inches and then surveyed for radiological 
anomalies. Hand-held Nal detectors were used to screen for potential depleted uranium and/or 
thorium-232 contamination. 

Approximately 1/8 cy (10 gallons) of low-level, radioactive-contaminated soil was identified 
during the survey. The soil was removed from the berm material, containerized in a 55-gallon 
drum, and disposed of at an appropriate off-site facility. 

The burn pan was then disassembled and the concrete pad beneath the burn pan was broken 
into manageable pieces (Figure 4.2-2). All test debris was disposed of as solid waste. The test 
debris was surveyed for disposal release prior to sizing. Eight confirmatory soil samples were 
collected for gamma spectroscopy analysis following removal of the burn pan. The results of 
the confirmatory sampling are discussed in Section 4.6.2. 

4.3 Housekeeping Activities-Outlying Areas 

The small piles of scattered debris (scrap wood, concrete chunks, plastic, fencing, cardboard, 
burn test debris) were placed into roll-off containers. The wooden utility poles were cut into 
manageable-sized pieces and also placed into roll-off containers. All debris removed from the 
site resulted in approximately 120 cy of construction debris that were disposed of at an 
appropriate off-site facility. 
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Figure 4.2-1 
Radiological Screening of Soil Removed from Around Burn Pan at SWMU 68 
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Figure 4.2-2 
Dismantling of Burn Pan Concrete Pad at SWMU 68 
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4.4 Site Grading and Revegetation 

Disturbed areas (burn pan removal area, soil berm material, and drainage ditch) at the site were 
graded. Approximately 490 cy of clean soil were hauled from a borrow pit in TA-111 to complete 
the backfill of the pits. Water was added to backfill material to control dust and achieve 
reasonable soil compaction levels. After grading activities were completed, disturbed areas 
were seeded with a native seed blend in accordance with the City of Albuquerque Specification 
1 012-Native Grass Reseeding. 

4.5 Waste Management 

Project-generated waste and PPE produced during remediation activities at SWMU 68 were 
managed in accordance with SNL/NM waste disposal guidelines as documented in applicable 
sections of the SNL/NM Environmental Health and Safety Manual. 

The types and volumes of waste generated during the 2004 SWMU 68 VCA are summarized in 
Table 4.5-1. Approximately 425 cy of lead-contaminated soil and 1/8 cy of radioactive
contaminated soil were disposed of at an off-site facility. Approximately 120 cy of construction 
debris (including concrete from beneath the burn pan and the overflow basin) were disposed of 
as nonregulated solid waste at an appropriate off-site facility. 

Table 4.5-1 
Types and Amounts of Waste Generated at SWMU 68 

Approximate Amount 
Media (cy) Waste Type 

Lead-Contaminated Soil 425 Hazardous 
Soil 1/8 Low-level radioactive 
Radioactive-Contaminated Soil 
Construction Debris 120 Nonregulated 
PPE (Tyvek, Leather Gloves, Ear Plugs, Nitrile 0.27 Nonregulated 
Gloves, Cotton Glove Liners) 

cy =Cubic yard(s). 
PPE =Personal protective equipment. 
SWMU =Solid Waste Management Unit. 

4.6 Verification of Corrective Action Objectives 

This section presents the information used to verify that the VCA corrective action objectives 
were achieved. A summary of the results of the risk assessment that was performed based 
upon the confirmatory sampling data is presented in Section 4.7. 

Confirmatory soil sampling of the excavated overflow basin (in situ samples) was performed as 
described in the SWMU 68 VCA Plan (SNLINM October 2004) and verified that corrective action 
objectives had been achieved. All samples collected were delivered to the SNL/NM SMO for 
shipment to the analytical laboratory. Every sample collected at the site was recorded using an 
SMO AR/COC form and tracked according to the ARICOC number. Sampling personnel 
followed SMO protocol for completing ARICOC forms and requirements for sample labeling. 
Disposable polyethylene-type scoops were used to collect the soil samples. Each scoop was 
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used only once per pile or in situ confirmatory location. Used scoops were cleaned until all 
visible signs of contamination were removed and then disposed of as solid waste. 

The laboratory used EPA Method 601 OB (EPA November 1986) to analyze the samples for lead 
and EPA Method 8270C (EPA November 1986) to analyze the sample for SVOCs. 

4.6.1 Verification Soil Sampling-Overflow Basin 

Fifteen soil samples were collected from the bottom and sides of the overflow basin following 
removal of the contaminated soil. The samples were analyzed for lead and SVOCs (PAH). 
Table 4.6.1-1 presents the confirmatory lead results for the overflow basin excavation. Ten of 
the samples had detections of lead above the background level 11.8 mg/kg, ranging from 12.2 
to 702 mg/kg. None of the samples had detections above the NMED-approved industrial 
concentration for lead of 750 mg/kg (Olson and Moats March 2000). No SVOCs were detected 
in any of the samples; Table 4.6.1-2 presents the analytes and the corresponding MDLs. 

4.6.2 Verification Soil Sampling-Beneath Burn Pan 

As presented in Table 4.6.2-1, six soil samples were collected for gamma spectroscopy analysis 
following removal of the burn pan. One sample had detectable thorium-232 activity of 
0.801 pCi/g, which is below the background level of 1.01 pCi!g. None of the samples had 
detectable cesium-137, uranium-235, or uranium-238 activity. However, although not detected, 
the MDAs for uranium-235 and uranium-238 exceeded the corresponding background activity 
levels because the standard gamma spectroscopy count time for soils samples (6,000 seconds) 
was not sufficient to reach the NMED-approved background activity levels established for 
SNUNM. Even though the MDAs may be slightly elevated, the values are still very low, and the 
risk assessment outcome for the site is not significantly impacted by their use. 

4.6.3 Data Quality Objectives 

The primary data quality objective for the 2004 SWMU 68 VCA confirmatory sampling program 
was to produce defensible analytical results to verify that the lead cleanup criterion of 750 mg/kg 
had been either met or exceeded. Confirmatory samples were collected from the excavated 
overflow basin. The samples were analyzed for total lead by EPA Method 601 OB (EPA 
November 1986). 

Confirmatory analytical results for verification on this project required a Level Ill analytical data 
package provided by an off-site laboratory. Laboratory data were evaluated using EPA SW-846 
criteria (EPA November 1986) and SNUNM Administrative Operating Procedure 00-03, "Data 
Validation Procedure for Chemical and Radiochemical Data," Rev. 0 (SNUNM January 2000). 
This SNUNM procedure was developed in accordance with the EPA "Contract Laboratory 
Program National Functional Guidelines for Inorganic and Organic Data Review" (EPA 1994a 
and 1994b ). The data validation reports are included in Annex F and can be cross-referenced 
to the sample results using the AR/COC and sample numbers. 
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Table 4.6.1-1 
Summary of SWMU 68 VCA Confirmatory Surface Soil Sampling 

Metals Analytical Results 
November 2004 

Metals 
(EPA Method 601083

) 

Sample Attributes (mg/kg) 
Record 

Number" ER Sample ID Lead 
607866 68-E-03 
607866 68-E-04 
607866 68-F-01 5.44 
607866 68-F-02 7.98 
607866 68-F-03 10.8 
607866 68-F-04 
607866 68-F-05 
607866 68-F-06 
607866 68-F-07 10.5 
607866 68-N-07 
607866 68-N-08 9.61 
607866 68-S-05 
607866 68-S-06 
607866 68-W-01 
607866 68-W-02 

Background Concentrationc (Surface) 11.8 

Note: Values in bold exceed background concentrations. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 

148 
41.7 

702 
33.8 
18.5 

12.2 

14.5 
12.5 
13.2 
14.6 

coinwiddie September 1997, Coyote Test Field Area Supergroup. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
VCA = Voluntary Corrective Action. 
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Table 4.6.1-2 
SVOC Analytical MDLs 

SWMU 68 VCA Confirmatory Surface Soil Sampling 
November 2004 

MDL 
(EPA Method 827QCa) 

Analyte {J.lg/kg} 
Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo( a )anthracene 16.7 
Benzo( a )pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g, h, i)perylene 16.7 
Benzo(k)fluoranthene 16.7 
Chrvsene 16.7 
Dibenzr a,h ]anthracene 16.7 
Fluoranthene 16.7 
Fluorene 4 
lndeno(1 ,2,3-cd)pyrene 16.7 
Naphthalene 16.7 
Phenanthrene 16.7 
Pyrene 16.7 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
1-19/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
VCA = Voluntary Corrective Action. 
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Table 4.6.2-1 
Summary of SWMU 68 VCA Confirmatory Surface Soil Sampling 

Gamma Spectroscopy Analytical Results 
December 2004 

Sample Attributes 
Record Cesium-137 Thorium-232 

Number" ER Sample 10 Result 
401870 ER 68 SURVEY-003 NO (0.0225) 
401870 ER 68 SURVEY-004 NO (0.0219) 
401870 ER 68 SURVEY-005 NO (0.0272) 
401870 ER 68 SURVEY-006 NO (0.0209) 
401870 ER 68 SURVEY-007 N0(0.021) 
401870 ER 68 SURVEY-008 NO (0.0192) 

Background Activityc 0.079 

8 Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
coinwiddie September 1997, Coyote Test Field Area Supergroup. 
ER = Environmental Restoration. 
10 = Identification. 
MOA = Minimum detectable activity . 
NA = Not applicable. 
NO ( ) = Not detected above the MOA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 
VCA =Voluntary Corrective Action. 

= Error not calculated for nondetected results. 

Errorb Result 
-- 0.801 

-- NO (0.178) 

-- NO (0.179) 
-- NO (0.208) 

-- NO (0.204) 

-- N0(0.174) 
NA 1.01 

Activity (pCi/q) 
Uranium-235 

Errorb Result 
0.372 NO (0.189) 

-- N0(0.191) 
-- NO (0.2) 
-- NO (0.226) 
-- NO (0.225) 

-- NO (0.215) 
NA 0.18 

Uranium-238 
Errorb Result Errorb 

-- NO (3.19) --
-- NO (3.3) --
-- NO (3.31) --
-- NO (3.83) --
-- NO (3.74) --
-- NO (3.79) --

NA 1.4 NA 



4.7 Risk Assessment Summary 

This section provides a brief summary of the risk assessment results used to document and 
validate the CAC recommendation in Chapter 5.0. The risk assessment analysis evaluates the 
end-state condition of SWMU 68 upon completion of the 2004 VCA activities, which completes 
characterization and remediation of SWMU 68. The complete risk assessment report is 
presented in Annex E of this report. 

4. 7.1 Human Health 

Using conservative assumptions and a reasonable maximum exposure (RME) approach to risk 
assessment, calculations for the nonradiological COCs show that for the industrial land-use 
scenario the hazard index (HI) (0.1 0) is significantly lower than the accepted numerical 
guidance from the EPA. The estimated excess cancer risk is 9E-6. Thus, excess cancer risk is 
also below the acceptable risk value provided by the NMED for an industrial land-use scenario 
(Bearzi January 2001 ). The incremental HI is 0.07 and the incremental excess cancer risk is 
5.14E-6 for the industrial land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health for the industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (1.18) is above the 
accepted numerical guidance from the EPA. The estimated excess cancer risk is 4E-5. Thus, 
excess cancer risk is above the acceptable risk value provided by the NMED for a residential 
land-use scenario (Bearzi January 2001 ). The incremental HI is 0.84 and the incremental 
excess cancer risk is 2.06E-5 for the residential land-use scenario. 

Although the estimated excess cancer risk is above the NMED guideline for the residential land
use scenario, maximum concentrations are used in the risk calculation. Because the site has 
been adequately characterized, average concentrations are more representative of actual site 
conditions. Using the UCL of the mean concentration for arsenic, the main contributor to excess 
cancer risk and hazards (summarized in Appendix 2 of Annex E), reduces the total HI and 
estimated excess cancer risk to 0.56 and 5E-7, respectively. The incremental HI and 
incremental excess cancer risk are reduced to 0.48 and 5.15E-7, respectively. In addition, the 
UCL for arsenic is 5.04 mg/kg, which is below background and therefore eliminates arsenic from 
the risk calculation. Thus, by using realistic concentrations in the risk calculations that more 
accurately depict actual site conditions, both the total and incremental HI and excess cancer 
risks are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from the radiological COCs are much lower than EPA guidance values. The estimated TEDE is 
3.2 millirems (mrem)/year (yr) for the industrial land-use scenario, which is much lower than the 
EPA's numerical guidance of 15 mrem/yr (EPA 1997). The corresponding estimated 
incremental cancer risk value is 4.3E-5 for the industrial land-use scenario. Furthermore, the 
incremental TEDE for the residential land-use scenario that results from a complete loss of 
institutional control is 8.1 mrem/yr with an associated risk of 1.3E-4. The guideline for this 
scenario is 75 mrem/yr (SNL/NM February 1998). Therefore, SWMU 68 is eligible for 
unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 4.7.1-1. 
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Table 4.7.1-1 
Summation of Incremental Nonradiological and Radiological Risks from SWMU 68 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.38E-6 4.3E-5 4.5E-5 
Residential 5.15E-7a 1.3E-4 1.3E-4 

alncremental risk calculated using the upper confidence limit of the mean concentrations for the main 
contributors to the risk. 
SWMU = Solid Waste Management Unit. 

4.7.2 Ecological 

Ecological risks associated with SWMU 68 were estimated through a risk assessment that 
incorporates site-specific information when available. Initial predictions of potential risk to plants 
and deer mice from exposure to several metals were based upon maximum measured soil 
concentrations, highly conservative plant toxicity benchmarks, and assumptions of high 
bioavailability. Actual risk to receptors is expected to be low based upon more realistic 
exposure assumptions. Predictions of potential risk to the deer mouse from exposures to 
metals can also be attributed to conservative exposure assumptions. Based upon this final 
analysis, the potential for ecological risks associated with SWMU 68 is expected to be low. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the results of the 2004 VCA, a risk-based determination 
of CAC without controls (NMED April 2004) is recommended for SWMU 68 for the following 
reasons: 

• The soil has been sampled for all potential COCs. 

• The 2004 VCA confirmatory sampling results for the overflow basin and burn pan 
area verified that SWMU 68 meets the soil cleanup goal of 750 mg/kg for lead, and 
that residual radionuclide activities do not pose a significant risk to human health 
and the environment. 

• SWMU 68 meets the criteria for unrestricted radiological release according to the 
final risk assessment. This risk assessment incorporates all analytical results that 
represent the end-state condition of SWMU 68. 

• No COCs are present in the soil at levels considered hazardous to human health 
for industrial and residential land-use scenarios. 

• None of the COCs warrant ecological concern because the ecological risks are 
within the acceptable range according to NMED guidance. 

The current and projected future land use for SWMU 68 is industrial (DOE and USAF March 
1996). 

5.2 Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April2004) is recommended for SWMU 68. This is consistent with the NMED's 
Criterion 5 which states, "the SWMU/AOC has been characterized or remediated in accordance 
with current applicable state or federal regulations, and that available data indicate that 
contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998a). 
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ANNEXA 
SWMU 68 CEARP Sampling Analytical Results 



Table A-1 
Summary of Organic Compounds Detected at ER Site 68 

Sandia National Laboratories/New Mexico 

Sample Number: SA80301 SA80302 SA80303 SA80304 
Sample Location: Ditch, NE end Ditch, SW end Pit, NE side Pit, SW side 

Compounds Detected, units Results for Soil Samples from Bum Site Seepage Pit, Januarv 1988. 
Volatile Organics, g/kg 
Acetone 10 Bo 12 B0 24 Bo 15 Bo 
Toluene u 3 1 7 21 
Semi volatile Organics, g/kg 
Phenol 6201 1501 1501 1701 
Diethylphthalate 291 341 251 261 
Di-n-butylphthalate 831Bo 831Bo 78ffio 180 lBo 
bis(2-ethylhexyl)phthalate 3701 23000 E 851 1401 

Pesticides/PCBs u u u u 

High Explosives, g/g u u u u 
Tentativelx-Identified VOCs, g/kg 
CIS- Alkane 1901 .u u u 
Cl6- Alkane !50 1 u u u 
C17- Alkane 6501 u u u 
CIS- Alkane 3201 u u u 
C3- Benzene 6201 u u u 

C9- Benzene 3001 u u u 
I, 1-Dimethylphenol u u u 1001 
Heptacosane u u 160 J u 
Heptadecane 3201 u u u 
Hexadecane 5001 u u u 

Octadecane 2501 u u u 
Pentadecane 4501 u 230 J u 
Tetradecane 1201 u 851 u 
Tetratriacontane u u 2001 u 
Tridecane u u 1201 u 

Refer to footnotes at end of table. 
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Table A-1 (Continued) 
Summary of Organic Compounds Detected at ER Site 68 

Sandia National Laboratories/New Mexico 

Sample Number: SA80301 SA80302 SA80303 
Sample Location: Ditch, NE end Ditch, SW end Pit, NE side 

SA80304 
Pit, SW side 

Compounds Detected, units Results for Soil Samples from Burn Site Seepage Pit, January 1988. 
Metals, mg/kg 
Aluminum 8090 7410 5800 7020 
Antimony u u 13.0Br u 
Barium 152 II7 164 132 
Beryllium 1.2 0.90 1.3 0.90 Br 
Cadmium u u 0.70Br u 

Calcium 68600 38200 69800 34100 
Chromium 8.5 8.3 7.3 8.3 
Cobalt u 4.7 B1 u u 
Copper 6.2 6.0 23.6 24.7 
Iron 7440 7770 6240 7860 

Lead 19.1 Br 16.7 Br 33600 31800 
Magnesium 3140 3030 2960 3120 
Manganese 121 248 154 193 
Nickel 9.3 8.6 8.3 8.7 
Potassium 1790 2360 2280 2780 

Silver 2.3 Br 2.3 Br 2.3 Br 2.3 B1 
Sodium 109 B1 87.4B1 99.5BI 64.5 B1 
Vanadium 19.7 16.0 16.1 17.2 
Zinc 40.7 27.1 23.4 26.5 
Inorganics, mg/kg 
Chloride 9.3 *N 7.8 *N 6.6 *N 9.1 *N 
Fluoride 4.4N 4.4N 9.3 N 6.1 N 
Nitrate-N 14 12 9.5 7.9 
Phosphate-P 2.2UN 2.2UN 2.2UN 2.2UN 
Sulfate 45 12N 59N 29N 

Refer to footnotes at end of table. 
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Table A-1 (Concluded) 
Summary of Organic Compounds Detected at ER Site 68 

Sandia National Laboratories/New Mexico 

Sample Number: SA80301D SA80302D SA80303D 
Sample Location: Seepage Pit Seepage Pit Seepage Pit 

SA80304D 
Seepage Pit 

Radiological Compounds Results for Soil Samples from SWMU Seepage Pit (pCilkgD) 
Alpha Emitters 
Radium-226 900 ±500 1400± 500 
Thorium-228 1000±500 600±500 
Thorium-230 900±400 500±400 
Thorium-232 1000±600 1400± 600 

<69oo• ± 1 ooob <8000" ± 1000b 
Uranium-235 NA NA 
Uranium-238' <6300 ± 11 oob <8400 ± IIOOb 
Uranium-238c NA NA 
Uranium (all isotopes)d 2000±200 1000± 100 
Plutonium-238 <57.0 <47.0 
Plutonium-239/240 <21.0 55.0±24.0 
Americium-241 <30.0 <30.0 
Beta Emitters 
Strontium-90 <1600 <550 
Gamma Emitters 
Potassium-40 14200 ± 15600 15300 ± 15900 

ll400 ± 1400b 15800 ± 1800b 
Coabalt-56 NA NA 
Cobalt-60 NA NA 
Cesium-137 3300±400 1200±200 

150 ±40.0b 105 ±40.0 

'Total unbroken chain activity in equilibrium. 
bResults of a radiological screening run in picocurie(s) per kilogram wet (pCi/kgW). 
cActivity in excess ofUranium-238 natural chain. 

1200 ± 500 900± 500 
700 ±500 700± 500 
1300±400 1800 ±400 
1100±600 1100±600 

<6600" ± 800b <76oo• ± 1 ooob 
NA 34.0±29.0 

<7500± IOOOb <8ooo ± ll oob 
NA NA 

2000± 200 2000±200 
<31.0 <59.0 
<11.0 <21.0 
<20.0 <20.0 

<740 <1200 

16800 ± 15200 15800 ± 15500 
13700 ± l700b 15500± 1700b 

NA NA 
NA NA 

700± 100 500± 100 
191±47.0 196±47.0 

dUnits are in micrograms per kilogram dry (ug!kgD) instead ofpicocurie(s) per kilogram dry (pCi/kgD). 
B1 =Value less than contract-required detection limit but greater than instrument detection limit. (Inorganics only) 
Bo = Compound also detected in associated blank. (Organic analyses only) 
E =Concentration exceeds the calibration range of the instrument. 
J = Estimated value. 
* = Duplicate analysis not within control limits. 
N = Spiked sample recovery not within control limits. 
NA =Not applicable 
SWMU =Solid Waste Management Unit 
U = Analyte was analyzed for but not detected. 

Source: U.S. Department of Energy, March 1989, Sandia National Laboratories -Albuquerque Sampling and Analysis Data Document 
(Draft), Volumes I and II (Environmental Problem 17). 
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ANNEXB 
SWMU 68 Scoping Sampling and RFI 

Off-Site Laboratory and RPSD Laboratory Analytical Results 
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U1 

~ 
U1 

~ 

SMO Sample No: 
ER Sample ID: 

Sample Location: 
Sample Depth: 

Medium: 
Action Background 

Level (a) Level (b) 

5 ppm (c) 

20 NE 
6,000 0.13-730 
20 (d)_ 0.01 - 1.1 

80 0.1-8.0 
400(e) 0.1-8.5 
400 (f) 1.0-110.0 

20 NE 
400 NE 
400 0.05- 10.0 

Table B-1 
Summary of Soil Sampling Results at SWMU 68 

VOC Field Screening, TPH, Explosives, and Metals 
June 13, 1995 

68-GR-001-0-S 68-GR-001-0-SD 68-GR-002-0-S 68-GR-003-0-S 

Overflow Basin Overflow Basin Drainage Ditch Plastic-Lined Pit 
0-6" 0-6" 0-6" 0-6" 
Soil Soil Soil Soil 

0 0 0 0 

NA NA NA NA 

ND ND ND ND 

NA NA NA NA 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

ND ND ND ND 
210 200 73 220 
ND ND ND ND 
ND ND ND ND 
ND ND 25 ND 
42 53 ND 6.8 J 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

68-GR-004-0-S 68-GR-005-0-S 

Pit SE of Bum Pan Pit North of Burn Pan 
0-6" 0-6" 
Soil Soil 

0 0-3 

NA NA 

>100 ND 

NA NA 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
310 270 
ND ND 
ND ND 
ND ND 
20 J 28 
ND ND 
ND ND 
ND ND 
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Ragioactivi!l: {c(!m) 
Field Screening Results (a) 

Gamma (Nal 2x2) 
Radionuclidcs (~Ci/~l 
Gamma Spectrometry) 

Uranium-238 
Thorium-234 
Uranium-234 
Radium-226 
Lead-214 
Bismuth-214 
Lead-210 

Thorium-232 
Radium-228 
Actinium-228 
Thorium-228 
Radium-224 
Lead-212 
Bismuth-212 
Thallium-208 

Uranium-235 

Cesium-137 
Potassium-40 

SMO Sample No: 
ER Sample ID: 

Sample Location: 
Sample Depth: 

Medium: 

Action Background 
Level (a) Level (b) 

Background plus 2 
standard deviations 

10,645 10,410 

:" a 
§; Action level triggers collection of soil samples for that fraction. 
~ B = Analyte also found in blank. 
55 J = Estimated value less than quantitation limit. 
:;:: NA =Not analyzed. 

0 ND =None detected. 
01 NE =None established. 

:,;. 

"' )> 
;;:: 

Table B-2 
Summary of Soil Sampling Results at SWMU 68 
Radioactivity Field Screening and Radionuclides 

June 13, 1995 

68-GR-001-0-S 68-GR-001-0-SD 68-GR-002-0-S 68-GR-003-0-S 

Overflow Basin Overflow Basin Drainage Ditch Plastic-Lined Pit 
0-6" 0-6" 0-6" 0-6" 
Soil Soil Soil Soil 

10,500 10,500 10,600 10,300 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
1.91 1.75 0.841 1.01 

0.769 0.828 0.567 0.540 
0.657 0.725 0.475 0.420 
ND ND ND ND 

0.927 1.06 0.844 0.782 
1.13 1.47 1.03 0.835 
ND 1.05 ND ND 
1.44 1.10 0.957 ND 
ND ND 1.62 1.72 

0.982 1.29 1.08 0.779 
1.14 1.13 0.812 0.777 

0.935 1.14 0.971 0.653 

ND ND ND ND 

0.758 0.752 0.329 ND 
16.6 19.0 18 15.0 

68-GR-004-0-S 68-GR-005-0-S 

Pit SE of Burn Pan Pit North of Burn Pan 
0-6" 0-6'' 
Soil Soil 

10,500 10,600 

ND ND 
ND ND 
ND ND 
2.27 0.896 

0.710 0.714 
0.634 0.582 
ND ND 

1.18 1.05 
0.891 0.905 
ND ND 
1.51 1.05 
ND ND 
1.21 1.13 
1.28 1.06 

0.985 0.965 

ND ND 

0.332 0.40H 
13.5 14.2 
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RadioactiviD:: {c~m} 
Field Screening Results (a) 

Gamma (Nal 2x2) 

Radionuclidcs {uCi/~} 
Gamma Spectrometry) 

Uranium-238 
Thorium-234 
Uranium-234 
Radium-226 
Lead-214 
Bismuth-214 
Lead-210 

Thorium-232 
Radium-228 
Actinium-228 
Thorium-228 
Radium-224 
Lead-212 
Bismuth-212 
Thallium-208 

Uranium-235 

Cesium-137 
Potassium-40 

SMO Sample No: 
ER Sample ID: 

Sample Location: 
Sample Depth: 

Medium: 

Action Background 
Level (a) Level (b) 

Background plus 2 
standard deviations 

10,645 10,410 

:" a 
§; Action level triggers collection of soil samples for that fraction. 

~ B = Analyte also found in blank. 
g J = Estimated value Jess than quantitation limit. 
::::; NA =Not analyzed. 
:'3 ND =None detected. 
"' NE = None established. 

:,;. 
"' )> 
;::: 

Table B-2 
Summary of Soil Sampling Results at SWMU 68 
Radioactivity Field Screening and Radionuclides 

June 13, 1995 

68-GR-001-0-S 68-GR-001-0-SD 68-GR-002-0-S 68-GR-003-0-S 

Overflow Basin Overflow Basin Drainage Ditch Plastic-Lined Pit 
0-6" 0-6" 0-6" 0-6" 
Soil Soil Soil Soil 

10,500 10,500 10,600 10,300 

ND NO NO ND 
ND ND NO ND 
NO NO ND ND 
1.91 1.75 0.841 1.01 

0.769 0.828 0.567 0.540 
0.657 0.725 0.475 0.420 
ND NO ND NO 

0.927 1.06 0.844 0.782 
1.13 1.47 1.03 0.835 
NO 1.05 ND ND 
1.44 1.10 0.957 ND 
NO NO 1.62 1.72 

0.982 1.29 1.08 0.779 
1.14 1.13 0.812 0.777 

0.935 1.14 0.971 0.653 

NO NO NO NO 

0.758 0.752 0.329 NO 
16.6 19.0 18 15.0 

68-GR-004-0-S 68-GR-005-0-S 

Pit SE of Burn Pan Pit North of Bum Pun 
0-6" 0-6" 
Soil Soil 

10,500 10,600 

ND ND 
ND ND 
ND ND 
2.27 0.896 

0.710 0.714 
0.634 0.582 
ND ND 

1.18 1.05 
0.891 0.905 
ND ND 
1.51 1.05 
ND ND 
1.21 1.13 
1.28 1.06 

0.985 0.965 

ND ND 

0.332 0.408 
13.5 14.2 

--



ANNEXC 
SWMU 68, 68A Mound Sampling and Analysis Plan 

(Fifi!ld Implementation Plan) 



Field Implementation Plan (FIP) for the 
Investigation and Sampling of the 68A Mound 

On March 31, 1998 the NMED-HRMB submitted a Notice of Deficiency on the OU 1334 Draft 
RFI Work Plan (SNL/NM October 1994) that, among other items, required an investigation of 
the mound north of the SWMU 68 Burn Pan. 

As part of the Surface Radioactive Material VCM at SWMU 68, the mound was also surveyed 
on September 21, 1998. No evidence of radioactive contamination was observed using the 
protocols described in Lambert et al. (September 1997). A geophysical survey (EM-61 
magnetometer) was also conducted in November 1998 to determine ifthis was an ordnance 
debris disposal mound like those once present at SWMU 11. No evidence of buried metallic 
objects was observed (Hyndman December 1998). 

On November 25, 1998 a meeting was held with Will Moats (NMED-HRMB) and Roger 
Kennett (DOE-OB) to present the surface radiation and preliminary geophysical survey results 
and to informally discuss possible investigation and sampling strategies. Plans to trench and 
sample the mound for the possibilities of finding, or not finding, buried debris or evidence of 
contamination were discussed. This was an informal presentation designed to solicit regulatory 
input and hopefully shorten the review and approval process for a formal Work Plan submission. 
Instead, the NMED and DOE-OB personnel made verbal suggestions and, besides three 
exploratory trenches, would only require two soil samples from the trench excavated across the 
center of the mound. Extensive sampling would only occur if evidence of waste disposal or 
contamination was discovered during the excavation. They also did not require a formal Work 
Plan submission, but required notification of the field work so that they could inspect the 
completed excavations. 

A Field Implementation Plan (FIP) describing the scope of the investigation was prepared, 
reviewed, and signed by SNLINM management. A copy was not sent to the Regulators. It is 
included in this annex. 

AU9-05/WP/SNL05:R5756·C.doc C-1 840857.06.05 09/14/05 11:45 AM 



Field Implementation Plan (FIP) 
ER SWMU 68A- New Mound 

SNL/NM Environmental Restoration Project 

Plan Authorization and Implementation 

Prepared by: ~ G7t.oJZ.CC{' Date /- to -9/ 
Joe PaYietich, 6134 
Assistant Task Leader, Central Coyote Test Area Operable Unit 

Re,·iewed by: ~ Date I- 2P -j' j 
Caroline Byrd, 6134 
Task Leader, Central Coyote Test Area Operable Unit 

Approved by: ~ .,, J R...ti,lL 
David Miller, 6134 
Department Manager 

I. Project Information 

Task Description: Exca,·are three trenches across mound and collect at least two soil samples 
Department No. 6134 Case Number: 7215.2207 Field Team Leader Joe Pavletich 
Scheduled Start of field Work: 2-1-99 Estimated Completion Date: 2-14-99 

2. Site Information 
Operations/Technical Area: OU 1334, Central Coyote Test Area SWMU: 68A 

. . 

SWMU 68A is an earth mound that outwardly resembles the ordnance disposal mounds 
once present at SWMU 11. However, this mound does not have any visible debris on its 
surface. The mound is located on the north side of an unnamed arroyo northeast of 
SWMU 71 in the southern part of Kirtland Air Force Base (Figure 1 ). It is approximately 
40 feet long, 30 feet wide, and 1 0 feet high, and has a shallow depression along its east 
side (Figure 2). The depression has a maximum depth of2-3 feet below grade adjacent to 
the mound and apparently was a source for soil to build the mound. There is no evidence 
of other activities in this area. Vegetation has become established on the mound and in 
the depression. · · 

Operational History 

No specific reference to this mound has been found in literature searches or personnel 
interviews for activities in the Central Coyote Test Area (CCTA). Past activities in this 
portion of the CCTA included: artillery firing for proximity fuze development; airborne 

C:\A IJP'JOEP\New SWMUs\Site 68A \68A FIP.doc 
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dispersion of depleted uranium [DU] for fallout modeling; and mock-weapon burn 
testing. 

Because of its physical similarity to the ordnance debris burial mounds at SWMU 11, and 
its location between the Workman Firing and Target Area SWMUs (57 A & B), it was 
thought that this mound may have been used for ordnance debris burial. However, a 
recent geophysical survey did not detect any buried metallic objects (Figure 3), so that 
this origin for the mound is doubtful. 

The lack of buried metal, distance away from the burn pan, and location across the arroyo 
makes it unlikely that this mound was used for contaminated material disposal from 
_SWMU 68 testing activities. The Surface Radioactive Material Removal VCM recently 
completed at SWMU 68 excavated large metal test stands, -piping, and wires buried near 
the SWMU 68 burn pan. "If this mound were used for bum test debris disposal, then an 
indication of buried metallic debris would be expected. Additionally, a surface radiation 
survey did not detect any elevated activity on the mound surface or in the depression. 

Sandia National Laboratories is taking a conservative approach and is assuming that the 
mound may contain hih explosive (HE) and semivolatile organic compound (SVOC) 
residues from artillery firing activities, bum testing (HE, SVOCs, depleted uranium 
[DUJ). and radioactive fallout dispersion testing (DU). 

3. Previous Investigations 

3.1 Soil Sampling 

No soil samples have been collected at this mound. Soil sampling has been conducted at 
adjacent Site 68, but the analytical results have not been received yet. 

3.2 Surface Radioactive Material Survey 

This feature V\-'as surveyed on September 21, 1998 by MacTech-ERS for surface 
radioactive materials following the procedures developed for the Surface Radioactive 
Material Survey and VCM (RUST Geotech Inc., 1994; Lambert et al., 1997). No 
elevated readings or radioactive materials were observed on the mound or in the adjacent 
depression. 

3.3 Surface Geophysics 

In November-December 1998, a geophysical survey was performed using an EM-61 
magnetometer capable of detecting metal to depth of 1 0 feet. No indications of buried 
metallic objects were observed when operating the EM-61 at very high sensitivity 
(Figure 3). The source for the two small anomalies found in the depression is unknown. 
There are no observable metal pieces at those locations. 
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4. Contaminants of Concern 

The potential contaminants of concern (COCs) at Mound 68A are: DU, SVOCs, VOCs, 
metals. and HE. 

5. Scope of Work 

Based on a meeting and discussion between SNL/NM ER Project personnel and William 
Moats lNMED-HRMB) and Roger Kennett (DOE-OB) on November 25, 1998, it was 
decided that three exploratory trenches would be cut across the long axis of the mound 
(Figure 4). If no evidence of debris or contamination were discovered, only two soil 
samples would be collected. Both would be from the trench cut across the middle of the 
mound (T-2 on Figure 4.) One sample would be from the middle of the mound; the other 
would be just below the mound/native material contact (Figure 4 ). 

Both soil samples would be analyzed for: 
Gamma spectrum 
Isotopic uraniun1 
TAL metals plus uraniun1 
VOCs 
SVOCs 

·High Explosives 

All trenches '"'ill be field-screened for organic vapors and radiation using a PID and a 
pancake probe (beta-gamma). If any contamination is indicated with these instruments 
then additional samples ''ill be collected from the other two trenches and below the 
mound .. native material contact. 

The soil samples will be collected using the "Spade and Scoop Method" and managed 
according to all applicable SNL/NM Operating Procedures (OPs). All trench sidewalls 
will be benched in accordance with OSHA standards to minimize any potential for 
collapse. 

Photographs will be taken, and the area will be cordoned off and posted as an RMMA 
and Soil Contamination Area. The trenches will be left open pending analytical results 
and to permit any ·inspection desired by NMED-HRMB or DOE-OB personnel. 

5.1 Contingency Sampling 

If debris or obvious contamination is encountered during the excavation then Trenches 1 
and 3 (Figure 4) will also be sampled in the same manner and for the same analytes as 
Trench 2. Regulatory personnel will be notified and based on the type(s) of debris 
encountered and the soil analytical results, any additional work will be discussed and 
decided. 
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6. Objectives 

This FIP contains the basic procedures, requirements, and instructions for performing 
field \\·ork at SWMU ~8A and supplements the OU 1334 Work Plan, and Health and 
Safety Plan for sampling at Site 68. The specific objectives of the FIP are: 

Trenching: To expose the interior of the mound and inspect for buried debris and field
screen for any evidence of contamination. 

San1pling: To document the presence or absence of any contamination. 

7. Health and Safety 
Health and Safety Plan: OU 1334 Health and Safetv Project Plan No\'ember 1994. with 
addendum and revisions. 

Although not posted as such, the area will be considered an RMMA and "Soil 
Contan1ination Area." Sampling v.ill. be conducted in accordance with RWP-0309. 
Personnel will wear Tyvek suits, booties, and gloves while performing excavation and 
san1pling. No personnel or perimeter air monitoring will be required. During trench 
excavation. the backhoe operator v.ill position the equipment up, or cross wind from the 
active work to minimize dust exposure. A water tanker will be used to spray the area for 
dust suppression as necessary. The backhoe will be equipped with a blast shield and a 
spotter will be stationed behind a portable blast shield in accordance with the ES&H SOP 
for Control of Unexploded Ordnance at SNL/NM Environmental Restoration Sites. All 
nonessential personnel \'\'ill be moved out of the area while the excavation work is.being 
performed. 

Not[frcations and Communications 

No adjacent facilities require notification. SNL/NM Facilities will perform a line 
clearance survey and issue a Dig Permit prior to the excavation work. 

Decontamination 

The backhoe will be dec;ontaminated using a soap and water wash and rinse prior to 
beginning, and following the last trench excavation. The middle trench will be excavated 
first The hand sampling equipment (trowels, steel bowls, etc.) will be decontaminated 
prior to, and between sample collection. Before removal from the site, all Cleaned 
equipment will be frisked and released by an RCT. In accordance with Jim Fish's 
memorandum of June 25, 1996, decontamination rinsate may be discharged to the surface 
without being sampled, if there is reason to believe that no new contamination has been 
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brought to the grow1d surface. Decontamination rinsate discharges are limited to less 
than 50 gallons per week and less than 5 gallons per hour. Water will not be discharged 
in areas prone to erosion and far enough away from the arroyo to prevent flow into the 
arroyo. 

Waste Disposal 

The only ':vaste material expected to be generated is paper towels/wipes. Tyvek suits. 
rubber booties. and gloves. If these materials are not obviously soiled and frisk clean. 
they will be disposed of in the regular trash after a final survey by an RCT. 

8. l\1apping 

The trench and soil sample locations will be mapped using the Global Positioning 
System. This will ensure that the locations are accurately mapped and the location data 
archi\·ed. 

'REFERENCES 

RUST Geotech Inc., July 1994, Sandia Surface Radiological Surveys Report, RUST 
Geotech Inc., U.S. Department of Energy, Grand Junction Projects Office, Grand 
Junction, CO. 

Lambert. K. A: Mitchell. M. M.; Jean, D.: Brov·..n. C.: and Byrd, C. S .. September 1997, 
Final Report. Survey and Removal ofRadioactive Surface Contamination at 
Environmental Restoration Sites, Sandia National Laboratories/New Mexico, SAND97-
232011: Sandia National Laboratories/New Mexico. 
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ANNEXO 
SWMU 68, 68A Mound Sampling 

Analytical Results Summary 
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Table D-1 
Summary of SWMU 68, 68A Mound Confirmatory Sampling TAL Metals Analytical Results, February 1999 

(Off-Site Laboratory) 

Sample Attributes 

Recordb I 
Number ER Sample IDe 

I Date I Sample 
Sampled Depth (ft) Aluminum 

68A Mound Samoles 

601579 ICCTA-68A-GR-TR2-5-5.5 I 2-2-99 I 5-5.5 3,850 

6015791CCTA-68A-GR-TR2-I0-10.5 I 2-2-99 1 10-1 o.5 4,960 

Background Soil Concentration-Coyote Test Fieldd NA 

Quality Assurance/Quality Control Samples (m!VL) 

601579 I CCTA-68A-GR-OOO-EB I 2-2-99 I NA I ND(.OI21) 

Sample Attributes 

Recordb I 
Number ER Sample IDe 

l Date l Sample 
Sampled D"!'_th (ft) Cobalt 

68A Mound Samples 
601579 ICCTA-68A-GR-TR2-5-5.5 I 2-2-99 I 5-5.5 2.61 

601579 ICCTA-68A-GR-TR2-I0-10.5 I 2-2-99 I 1o-1o_5 2.81 

Background Soil Concentration-Coyote Test Fieldd 5.2 
Quality Assurance/Quality Control Samples (mg/L) 

601579 ICCTA-68A-GR-OOO-EB I z-2-99 I NA I ND (0.00069) 

Sample Attributes 

Rocordb l 
Number ER Sample IDe 

J Date I Sample 
Sampled Depth (ft) 

68A Mound Samples 

601579jCCTA-68A-GR-TR2-5-5.5 l 2-2-99 J 5-5.5 
601579 ICCTA-68A-GR-TR2-10-IO.S I 2-2-99 I I 0-1 0.5 

Background Soil Concentration-Coyote Test Fieldd 

Quality Assurance/Quality Control Samples (mg/L) 

601579 ICCTA-68A-GR-OOO-EB 

Note: Values in bold exceed background concentrations. 

"EPA November 1986. 

b Analysis request/chain-of-custody record . 

I 2-2-99 I NA 

Antimony 

ND (.191) 

ND(.I91) 

3.9 

I ND (0.00394) 

CO!JP"r 

4.97 

4.86 

15.4 

I ND (.00104) 

Selenium 

ND(,135) 
ND(.I35) 

<I 

ND (0.00271) 

eBold portion of the ER Sample ID corresponds to the sample location specified in Figure 2.3.2-3 of this report. 

Metals (EPA 6010/7000)• (mg/kg) 

Arsenic Barium Bervllium Cadmium 

3.14 305 0.252 J (0.500) 0.0735 J (0.500) 

3.51 226 0.300 J (0.476) 0.0730 J (0.476) 

5.6 130 0.65 <I 

I ND (0.00451) I ND (0.00051) I ND (0.00026) r ND (0.00044) 

Metals (EPA 6010/7000)" (mg/kg) 

Lead Magnesium Manganese Mercury 

4.27 2,840 104 0.00419 J (0.0286) 
5.52 4,340 130 0.00995 J (0.0308) 

11.8 NA NA <0.1 

I ND(.OOI59) I ND (.0053) I ND (.00448) I ND (.000035) 

Metals (EPA 6010/7000)" (mglkg) 

Silver Thallium Vanadium Zinc 

0.221 J (0.500) 0.514 J (1.0) 8.06 16.4 
0.190 J (0.4 76) ND(0.221) 11.9 18.0 

<I <1.1 20.4 62 

0.00128 J (0.00500) ND (.00308) I ND (.00059) 0.170 

Chromium 

2.94 

4.17 

12.8 

I ND (.00056) 

Nickel 

4.54 

5.69 

11.5 

I ND (.00129) 

dDinwiddie September 1997. The minimum background concentrations between surface and subsurface are reported. The lead concentration from the adjacent Southwest Test Area is used because no subsurface value is established 
for the CCT A. 

-

I 

--• 



)> 

55 
b 
"' ~ 
~ 
(f) 
z 
r 
0 

"' j, 

"' --J 

"' m 
6 
Q_ 
0 
(") 

0 
I 

f\.) 

2: 
0 
CD 

"' --J 
0 
m 
0 

"' 0 

~ .... 
0 
"' 
:,;. 
m 
)> 
;;;: 

Table D-1 (Concluded) 
Summary ofSWMU 68, 68A Mound Confirmatory Sampling TAL Metals Analytical Results, February 1999 

(Off-Site Laboratory) 

CCT A ~Central Coyote Test Area. 
EB ~ Equipment blank. 
EPA ~ U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft ~Foot (feet). 
GR ~Grab sample. 
lD 

MDL 
mg/kg 
mg/L 

NA 
ND() 
SWMU 
TAL 
TR2 

= Identification. 
=The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
~ Method detection limit. 
~ Milligram(s) per kilogram. 
~ Milligram(s) per liter. 
~Not applicable. 

~Not detected above the MDL, shown in parentheses. 
= Solid Waste Management Unit. 
~Target Analyte List. 
~Trench 2 sample. 
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Table D-2 
Summary of SWMU 68, 68A Mound Confirmatory Sampling VOC Analytical Results, 

February 1999 
(Off-Site Laboratory) 

Sample Attributes VOCs (EPA 8240)a (~!Ykg) 
Recordb ~I 

Number ER Sample IDe 
I I Sample 

Date Sampled Depth (ft) Acetone I Benzene I 2-Butanone I Bromomethane I Chloromethane 

68A Mound Samples 

601579 I CCTA-68A-GR-TR2-5-5.5 I 
601579 I CCTA-68A-GR-TR2-10-10.5 I 

Quality Assurance/Quality Control Samples (J.O!YL) 

601579 -~ CCTA-68A-GR-OOO-EB T 
601579 I CCTA-68A-GR-OOO-TB I 

Note: Values in bold represent detected analytes. 

a EPA November 1986. 

b Analysis request/chain-of-custody record. 

2-2-99 

2-2-99 

2-2-99 

2-2-99 

I 5-5.5 ND (2.2 J) I 
I 10-10.5 ND (2.2 J) I 

I NA ND(3.7) I 
I NA ND(3.7) I 

cBold portion ofER Sample lD corresponds to the sample location specified in Figure 2.3.2-3 of this report. 
CCT A = Central Coyote Test Area. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft =Foot (feet). 
GR =Grab sample. 
1D = Identification. 
J =Analytical result was qualified as an estimated value. 

ND (0.25 J) I ND(2.1 Jl 

ND (0.25 J) I ND(2.1 J) 

ND(0.3) I ND(5.9) 

ND(0.3) I ND(5.9) 

J () =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL =Method detection limit. 
J.I!Ykg = Microgram(s) per kilogram. 
J.IWL = Microgram(s) per liter. 
NA =Not applicable. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
SWMU = Solid Waste Management Unit. 
TB = Trip blank. 
TR2 =Trench 2 sample. 
VOC = Volatile organic compound. 

I ND (0.67 J) I ND (0.43 J) 

1 ND(0.67 J) I ND (0.43 J) 

I ND (0.4) I ND(0.2) 

I ND (0.4) 1 ND(0.2) 

I Methylene Chloride 

I ND(5) 

I ND(5) 

I ND(l.2) 

I 1.5 J (5) 



Table D-3 
Summary ofVOC Analytical MDLs (EPA Method 8240t 

Used for SWMU 68, 68A Mound Confirmatory Sampling, Februrary 1999 
(Off-Site Laboratory) 

Soil Sample 
Analyte MDL (~J.g/kg) 

Acetone 1.1-5.00 
Benzene 0.25-1.00 
Bromodichloromethane 0.24-1.00 
Bromoform 0.27-1.00 
Bromomethane 0.47 
2-Butanone 2.00-3.1 
Carbon disulfide 0.75-2.2 
Carbon tetrachloride 0.22-1.00 
Chi oro benzene 0.25-1.00 
Chloroethane 0.72-1.9 
Chloroform 0.24-1.00 
Chloromethane 2.2 
Dibromochloromethane 0.21-1.00 
I, 1-Dichloroethane 0.2-1.00 
I ,2-Dichloroethane 0.23-1.00 
I, 1-Dichloroethene 0.25-1.00 
I ,2-Dichloroethene 0.88 
I ,2-cis-Dichloroethylene 0.25-1.00 
I ,2-trans-Dichloroethylene 0.19-1.00 
I ,2-Dichloropropane 0.23-1.00 
cis-1,3-Dichloropropylene 0.25-1.00 
trans-! ,3-Dichloropropylene 0.22-1.00 
E t!J21 benzene 0.23-1.3 
2-Hexanone 1.5-4.4 
Metilyl bromide 0.67-1.00 
Metilyl chloride 0.43-1.00 
4-Methyl-2-pentanone 1.2-2.9 
Metilylene chloride 0.25-1.00 
Styrene 0.22-1.00 
I, I ,2,2-Tetrachloroethane 0.46-1.4 
Tetrachloroethene 0.23-1.00 
Toluene 0.22-1.00 
I , I, 1-Trichloroethane 0.18-1.00 
I, I ,2-Trichloroethane 0.24-1.00 
Trichloroethene 0.27-1.00 
Vinyl acetate 1.8-2.00 
Vinyl chloride 0.4-1.00 
X_ylenes (total) 0.62-3.9 

aEP A November 1986. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
~J.g/kg = Microgram(s) per kilogram. 
~J.g/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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Aqueous Sample 
MDL (~J.g/L) 

1.1-3.7 
0.3-1 
0.4-1 
0.4-1 
0.47 
2-5.9 
0.75-2 
0.2-1 
0.3-1 

0.3-1.9 
0.49-1 

2.2 
0.3-1 
0.4-1 
0.2-1 
0.7-1 
0.88 
0.7-1 
0.3-1 
0.2-1 
0.3-1 
0.3-1 

0.3-1.3 
1.5-3.2 
0.4-1 
0.2-1 
1.2-2 

0.81-1.2 
0.2-1 

0.5-1.4 
0.57-1 
0.40-1 
0.2-1 
0.4-1 
0.6-1 
1.8-2 
0.4-1 

1.1-3.9 
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Table D-4 
Summary of SWMU 68 Confirmatory Sampling SVOC Analytical Results 

February 1999 
(Off-Site Laboratory) 

6RA Mound Samples 

Sample Attributes SVOCs (EPA Method 8270)"(f!g/kg) 

Record 
Numberb ER Sample IDe 

601579 CCT A-68A-GR-TR2-5-5.5 

601579 CCTA-68A-GR-TR2-10-10.5 

Quality Assurance/Quality Control Sample {f!g/L) 

601579 I CCTA-68A-GR-OOO-EB 

Note: Values in bold represent detected SVOCs. 
"EPA November 1986. 
b Analysis request/chain-of-custody record. 

I 

Date 
Sampled 

2-2-99 

2-2-99 

2~~')9 

Sample 
Depth Benzoic Diethyl-

(ft) Acid phthalate 

5-5.5 ND(893) ND(76) 

10-10.5 ND(893) ND(76) 

I NA ~~.3} I ND(2.1) 

cBold portion of the ER Sample 1D corresponds to the sample location specified in Figure 2.3.2-3 of this report. 
CCT A = Central Coyote Test Area. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 

=Environmental Restoration. ER 
GR = Grab sample. 
ft =Foot (feet). 
ID = Identification. 

Di-n-butyl- 2,4-
phthalate Dinitrotoluene 

ND(73) ND(Il7) 

ND(73) ND (117) 

ND(2.<J) ND (1.4) 

J() 
MDL 

=The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 

fig/kg 
flg/L 
NA 
ND() 
SVOC 
SWMU 
TR2 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
=Not applicable. 
=Not detected above the MDL, shown in parentheses. 
= Semivolatile organic compound. 
=Solid Waste Management Unit. 
=Trench 2 sample. 

2,6- bis(2-Ethylhexyl) 
Dintrotoluene phthalate 

ND (140) ND(299) 

ND (140) ND(299) 

ND (I. I) ND(3.7) 

n-N itrosodi-
lsophorone phenylamine 

ND (146) ND(21) 

ND(I46) ND(21) 

ND(2.6) ND(5) 



Table D-5 
Summary of SVOC Analytical MDLs (EPA Method 8270t 

Used for SWMU 68, 68A Mound Confirmatory Sampling, February 1999 
(Off-Site Laboratory) 

Soil Sample Aqueous Sample 
Analyte MDL (f.tg/kg) MDL (!-lg/L) 

Acenaphthene 21.7-167 0.87-5 
Acenaphthylene 26.5-167 0.98-5 
Anthracene 21.3-167 0.48-5 
Benzoic acid 331-893 9.3-10 
Benzo(a)anthracene 13.5-167 0.58-5 
Benzo(b )fluoranthene 17.3-1'67 0.88-5 
Benzo(k)fluoranthene 33.2-167 0.74-5 
Benzo(ghi)perylene 81-167 0.95-5 
Benzo(a)pyrene 14.9-167 0.60-5 
Benzyl alcohol 166-230 2.5-5 
Butyl benzyl phthalate 16.2-167 0.72-5 
Bis(2-Chloroethoxy)methane 24.2-169 1.1-5 
Bis(2-Chloroethyl)ether 29.5-167 1.1-5 
Bis(2-Chloroisopropyl)ether I 05-167 0.61-5 
Bis(2-ethylhexyl)phthalate 36.5-299 1.3-5 
4-Bromophenyl phenyl ether 24.3-167 0.03-5 
4-Chloroaniline 54.2-200 0.88-6 
2-Chlorophenol 39.0-167 1.1-5 
2-Chloronaphthalene 18.9-173 0.98-5 
4-Chlorophenyl phenyl ether 31.6-167 1.0-5 
Carbazole 92.6 1.4 
Chrysene 14.6-167 0.42-5 
Dibenz( a,h )anthracene 33.3-167 1.4-5 
Dibenzofuran 27.7-167 0.77-5 
I ,2-Dichlorobenzene 34.9-171 0.89-5 
I ,3-Dichlorobenzene 32.8-167 0.90-5 
1,4-Dichlorobenzene 29.6-167 0.93-5 
3,3-Dichlorobenzidine 28.5-1660 0.55-25 
2,4-Dich1orophenol 59.7-176 1.0-5 
Diethyl phthalate 55.2-167 1.5-5 
Dimethyl phthalate 42.1-167 2.1-5 
2,4-Dimethy1phenol 39.0-167 0.97-6.1 
Di-n-butyl phthalate 24.7-167 1.0-5 
Di-n-octyl phthalate 27.5-174 1.4-5 
2,4-Dinitrophenol 57.2-368 0.97-10 
2,4-Dinitrotoluene 74.4-167 0.68-5 
2,6-Dinitrotoluene 59.3-167 0.71-5 
1 ,2-Diphenylhydrazine 57 2.3 
Fluoranthene 25.3-167 0.60-5 
Fluorene 31.5-167 0.72-5 
Hexachlorobenzene 23.7-199 0.58-5 
Hexachlorobutadiene 23.1-232 0.91-5 
Hexachlorocyclopentadiene 24.8-232 0.91-5 
Hexachloroethane 28.6-167 0.86-5 
Indeno(l ,2,3-cd)pyrene 80-167 0.61-5 
Isophorone 37.4-167 0.86-5 
Refer to footnotes at end of table. 
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Table D-5 (Concluded) 
Summary of SVOC Analytical MDLs (EPA Method 8270t 

Used for SWMU 68, 68A Mound Confirmatory Sampling, February 1999 
(Off-Site Laboratory) 

Soil Sample 
Analyte MDL (J..lg/kg) 

2-Methyl-4,6-dinitrophenol 101-167 
2-Methylnaphthalene 30.1-204 
2-Methylphenol 40.4 
4-Methylphenol 50.6 
4-Chloro-3-methylphenol 75.3-167 
Naphthalene 21.8-167 
Nitrobenzene 29.7-167 
2-Nitroaniline 55.9 
3-Nitroaniline 36.7 
4-Nitroaniline 52.4 
m-Nitroaniline 83-258 
o-Nitroaniline 67-167 
p-Nitroaniline 103-167 
2-Nitrophenol 39.1-181 
4-Nitrophenol 78.6-333 
n-Nitrosodi-n-propylamine 37.5-167 
n-NitrosodiphenyJamine 21-167 
m,p-Cresol 116-167 
o-Cresol 63-167 
2,2-oxybis (1-Chloropropane) 33.6 
Pentachlorophenol 57-265 
Phenanthrene 14.9-167 
Phenol 45.2-167 
Pyrene 50.8-167 
1 ,2,4-Trichlorobenzene 23.5-186 
2,4,5-Trichlorophenol 86.0-167 
2,4,6-Trichlorophenol 55.4-167 

aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
J..lg/kg = Microgram(s) per kilogram. 
J..lg/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
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Aqueous Sample 
MDL (J..lg/L) 

0.67-5 
1.0-5 
1.0 

0.77 
0.84-5 
1.1-5 
1.0-5 
0.59 
0.50 
0.87 
1.8-6 
2.8-5 
1-5 

1.2-5 
0.48-10 
0.90-5 
0.45-5 
1.8-5 
2.1-5 

1.2 
0.87-5 
0.46-5 
0.55-5 
0.71-5 
0.97-5 
0.78-5 
0.66-5 
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Table D-6 
Summary of SWMU 68, 68A Mound Confirmatory Sampling Gamma Spectroscopy Analytical Results, 

February 1999 
(On- and Off-Site Laboratories) 

Sa111~le Attributes I Cesium-137 Thorium-232 ~ Uranium-235 

Record Sample 

Number a ER Sample !Db 
Date Depth 

Errore Errore Resultd Errore Sampled (it) Result Result 
68A Mound Samples 

601579 CCTA-68A-GR-TR2-5-5.5 2/2/99 5-5.5 ND (7. 78E-03) -- 7.12E-OI 8.99E-02 ND (4.97E-02) --
(off-site laboratory) 

601580 CCTA-68A-GR-TR2-5-5.5 2/2199 5-5.5 ND (3.02E-020 -- 5.75E-Ol 3.5IE-Ol ND (1.82E-01) --
601579 CCTA-68A-GR-TR2-10-10.5 2/2/99 10-10.5 NO (9.10E-03) -- 7.47E-OI 1.32E-OI 1.15E-OI 1.04E-OI 

(off-site laboratory) 

601580 CCTA-68A-GR-TR2-10-10.5 2/2/99 10-10.5 NO (3.51 E-02) -- 6.82E-OI 3.94E-OI ND (1.88E-Ol) --
Background Soil Activities-Coyote Test Fielde 0.079 NA 1.01 NA 0.18 NA 

Quality Assurance/Quality Control Samples (pCi/mL) 
601579 CCT A-68A-GR-OOO-EB 2/2/99 NA NO (1.54E+OO) -- NO (3.24E+OO) -- ND(I.I9E+OI) --

(off-site laboratory) 

Uranium-238 

Result 

9.02E-01 

ND (4.49E-OI) 

1.07E+OO 

ND (5.06E-OI) 

1.4 

ND (5.IOE+Ol) 

60 158()__j_c:_CTA-68A-GR-000-EB ___l_2/~. ~- I N0(2.04E-02) , __ -- _ ___l_ND(l.46E-Oll_j_ __ --___ __l___li_I)_(I.I7E-OI)_ l__. -~ ND(2.63E-01) 

Note: Sample results in bold exceed background activities or have MOAs that exceed background activities. 

'Analysis request/chain-of-custody record. 

bBold portion of the ER Sample ID corresponds to the sample location specified in Figure 2.3.2-3 of this report. 

cTwo standard deviations about the mean detected activity. 

dRadium-226 and Uranium-235 peaks interfere. Analytical results for uranium-235 (excluding quality control samples) may be overestimated for chain-of-custody record 601580. 

eDinwiddie September 1997. The minimum background activity between surface and subsurface values is used. . 

rSouthwest Area Supergroup background activities are presented in place of Coyote Test Field background activities that are not established. 
CCTA =Central Coyote Test Area. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR =Grab sample. 
ID = Identification. 
NA =Not applicable. 
ND () =Not detected at or above the minimum detectable activity, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
pCi/mL = Picocurie(s) per milliliter. 
SWMU =Solid Waste Management unit. 
TR2 =Trench 2 sample. 
VCM =Voluntary Corrective Measure . 

=Error not calculated for nondetectable results. 

EJTor ' 

5.77E-OI 

--
5.71E-Ol 

! 

--
NA 

--

--



Table D-7 
Summary of SWMU 68, 68A Mound Confirmatory Sampling, 

Total Uranium Analytical Results 
February 1999 

(Off-Site Laboratory) 

Sample Attributes Total Uranium 
Record 

I I 
Date I Sample Result 

Number" ER Sample JDb Sampled Depth (ft) (mg/kg) 
68A Mound Samples 

601579 I CCTA-68A-GR-TR2-5-5.5 I 02-02-99 I 5-5.5 0.399 
601579 I CCTA-68A-GR-TR2-10-10.5 I 02-02-99 I 10-10.5 0.0560 

Background Soil Concentrations- Coyote Test Field< 3.42 
Quality Assurance/Quality Control Samples (mg/L) 

601579 I CCTA-68A-GR-OOO-EB 1 o2-o2-99 1 NA 0.0000590 J (0.000200) 

•Analysis request/chain-of-custody record. 
bBold in the ER Sample ID corresponds to the sample location in Figure 2.3.2-3 of this report. 
<Dinwiddie September 1997. 
CCTA 
EB 
ER 
ft 
GR 
ID 
J() 

MDL 
mg/kg 
mg/L 
NA 
SWMU 
TR2 

= Central Coyote Test Area. 
~ Equipment blank. 
= Environmental Restoration. 
=Foot (feet). 
= Grab sample. 
= Identification. 
= The reported value is greater than or equal to the MDL, but is less than 

the practical quantitation limit shown in parentheses. 
= Method detection limit. 
= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
=Not applicable. 
=Solid Waste Management Unit. 
= Trench 2 sample. 
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Table D-8 
HE Compound Analytical MDLs 

SWMU 68, 68A Mound Confirmatory Sampling 
February 1999 

(Off-Site Laboratory) 

Soil Sample MDL 
(EPA Method 8330•) 

Analyte (!lg/kg) 
2-Amino-4,6-dinitrotoluene 6.6 
4-Amino-2,6-dinitrotoluene 5.5 
2,4-Dinitrotoluene 6.2 
2,6-Dinitrotoluene 6.5 
m-Dinitrobenzene 4.1 
HMX 5.3 
Nitrobenzene 5.2 
m-Nitrotoluene 11 
o-Nitrotoluene 7.8 
p-Nitrotoluene II 
RDX 9.7 
Tetryl 7.5 
sym-Trinitrobenzene 6.6 
2,4,6-Trinitrotoluene 5.7 

•EP A November 1986. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5, 7-tetranitro-1 ,3,5, 7-tetrazocine. 
MDL = Method detection limit. 
!lglkg 
11g/L 
RDX 
SWMU 
Tetryl 

=Micrograms per kilogram. 
= Microgram(s) per liter. 
= Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
=Solid Waste Management Unit. 
= Methyl-2,4,6-trinitrophenylnitramine. 
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Aqueous Sample MDL 
(EPA Method 8330•) 

(!lg/L) 
0.019 
0.02 
0.014 
0.043 
0.02 

0.046 
0.016 
0.031 
0.024 
0.034 
0.018 
0.022 
0.021 
0.029 
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SWMU 68: RISK ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 68, Old Burn Site, encompasses approximately 
6.5 acres (SNL/NM April1994) on federally owned land controlled by the U.S. Air Force 
(USAF). The site is located on the north side of Isleta Road, across from the 20-foot shock 
tube facility, approximately 1 mile east of the intersection of Lovelace and Isleta Roads. The 
average elevation of the site is 5,861 feet above mean sea level (SNLINM April1994). 

Prior to investigative, characterization, and remedial activities, SWMU 68 consisted of an 
aboveground, earthen-bermed burn pan, a drainage ditch and overflow basin, a rectangular 
burn pit that was once lined with plastic, three debris piles, and two irregularly shaped borrow 
pits. 

The burn pan measured 30 by 30 feet and was set inside a square, earthen-bermed area. 
Entrenched into the ground, the pan had a 32- by 32-foot concrete slab base with 3-foot-high 
steel sides emplaced 1 foot inside the outer edges of the concrete slab. The floor, comprised 
of the concrete slab and steel, sloped towards the center diagonal, where one 6-inch-diameter, 
galvanized iron floor drain was located. The floor drain emptied into a 3-inch-diameter, 
galvanized iron pipe that discharged into an unlined ditch at the southwestern corner of the burn 
pan. The drainage ditch led to a plastic-lined, wooden-framed overflow basin southwest of the 
burn pan. A valve was located on the discharge pipe approximately 10 feet southwest of the 
southwestern corner of the burn pan. Rusted metal test stands, tumbleweeds, and other plant 
and sediment debris were present inside the burn pan. 

Another rectangular pit that contained evidence of a burned plastic liner was located 
approximately 175 feet south of the burn pan. This pit was used in conjunction with burn tests 
carried out in the concrete and metal burn pan (SNL/NM December 1993a, Berry August 1969). 
Burned wood present at the edges of the pit suggested that the pit was an engineered 
structure. 

The Operational Unit (OU) 1334 Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) Work Plan (SNLINM October 1994) documented four debris "mounds" 
present at the site. Three of these mounds consisted of piles of debris. The debris included 
metal tests stands, metal pans, concrete blocks, metal pipe, asbestos-covered pipe, wire, metal 
grates, and metal scraps. These piles and materials were removed during a housekeeping 
voluntary corrective measure (VCM) conducted during October 1995 (Cox November 1995). 

The fourth mound, located approximately 600 feet north-northeast of the burn pan near the 
unnamed arroyo, contained burned metal mesh, wood scraps, insulation material, and melted 
aluminum fragments. About 150 feet northeast of the burn pan, two wooden utility poles were 
lying on the surface next to a small pile of ceramic pipe debris. The ceramic pipe debris and 
fourth debris mound were removed during a housekeeping VCM in 2000. 

Two irregularly shaped pits were also located to the north and south of the burn pan. Their 
irregular shapes indicate that they may have served as borrow pits for the material used to 
construct the earthen berm around the burn pan. Although a small amount of insulated 
electrical wiring and woven canvas straps was excavated during the RFI sampling in the 
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northern pit, no evidence or information has been found to indicate these pits were used for 
burn tests or as drainage/holding ponds. 

SWMU 68 is located on alluvial deposits correlated to Tijeras/Latene soil units (IT May 1994), 
with permeabilities ranging from 0.6 to 2.0 inches per hour (USDA et al. June 1977). The 
geologic and hydrologic conditions are expected to be similar to those encountered at 
groundwater monitoring wells (TRS-1 and TRS-2) to the west. Geologic information from 
TRS-1 indicates that the local area is covered with approximately 122 feet of proximal to mid
fan alluvial sediments. An outcrop of Paleozoic limestone is present just west of the burn pan, 
and Precambrian basement granite is exposed in the arroyo north of the site. Water levels are 
fairly stable in the bedrock aquifer (SNL/NM March 1998). Depth to groundwater is estimated 
at between 116 and 123 feet below ground surface (bgs) (Foutz et al. 1995). The direction of 
groundwater flow in the vicinity of SWMU 68 is generally to the west-southwest (SNLINM March 
1998). 

Pool fire tests were conducted at SWMU 68 to study the effects of fire on weapons components 
and to determine the potential for release of radioactive material in case of a transportation (air, 
truck, rail) accident. The type of pool fire tests conducted at this site related to the development 
of shipping containers, space nuclear power reactors (the Space Nuclear Auxiliary Program 
[SNAP] reactor) (Sandhaus August 1994, Berry August 1969, Baker and Cranfill May 1971 ), 
and survivability of nuclear weapons. 

The testing procedure included preparing the instrumentation for the fire, placing the test unit 
on stands within the burn pan, filling the burn pan with water, and floating a defined amount of 
fuel on top of the water to provide the desired burn time. Magnesium scrap was also ignited in 
some of the burn tests involving SNAP reactors (Berry August 1969). Instrumentation materials 
included steel, fiberglass, asbestos, and magnesium oxide. When tests were performed, all 
equipment was brought to the site in a trailer, and a diesel generator was used for power. 
Water for the tests was brought by tank truck and fuel was delivered by a USAF fuel truck. 

Burn tests commonly lasted 30 minutes. The normal rate of burn was 0.25 inches of fuel per 
minute. Approximately 1 ,500 gallons of fuel would be used for a 30-minute test. All of the fuel 
was consumed during the test. An interviewee involved in the testing indicated that 
predominantly jet petroleum-4 fuel was used because of its availability from the USAF (SNL/NM 
December 1993b ). 

After a pool fire test was performed, the remaining water was probably released by opening the 
valve at the southwestern corner of the burn pan, which drained to the overflow basin southwest 
of the burn pan. The test unit would then be recovered and returned to the project group for a 
post-test evaluation. However, in some tests, depending upon what materials were used in the 
test unit, the unit was taken directly to either the Chemical or Mixed Waste Landfill in Technical 
Area Ill for disposal (SNL/NM December 1993b). 

Burn tests with magnesium scrap and the SNAP reactors were conducted in the plastic-lined pit 
(Berry August 1969). The SNAP reactors contained magnesium-thorium alloy, aluminum, 
Haynes-25 alloy, graphite, and stainless steel. These materials surrounded the simulated 
reactor materials, which consisted of zirconium oxide fuel capsules (Berry August 1969). Prior 
to investigation and remedial activities, burned remains of plastic and wooden frames were 
visible in the pit, although the residual materials were reportedly cleaned up and disposed of 
after the tests were completed (SNLINM December 1993b ). 
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The materials for each test depended upon the item being tested. Shipping containers were 
tested without any weapons materials present. The containers used at the time were two basic 
types: one composite was made of redwood overlain by steel, and one was a lead-lined steel 
vessel. Only one container tested has been specifically identified as the Radioactive Materials 
Shipping Cask manufactured by DuPont (SNL/NM December 1993b). 

Beryllium and small amounts of depleted uranium may have been present in some of the 
weapons components tested. Lead was not present in weapon components. Some of the 
alloys used contained thorium. A magnesium-thorium alloy was used for structural simulations 
(SNL/NM September 1993, SNL/NM December 1993b ). 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the OU 1334 RFI Work Plan (SNL/NM 
October 1994), incorporating U.S. Environmental Protection Agency (EPA) comments (EPA 
November 1995), a New Mexico Environment Department (NMED) Request for Supplemental 
Information (RSI) (NMED August 1997, SNL/NM November 1997), and an NMED Notice of 
Deficiency (NOD) (NMED March 1998a, SNL/NM July 1998) related to the Work Plan, identified 
the site-specific sample locations, sample depths, sampling procedures, and analytical 
requirements to adequately characterize and verify the nature and extent of constituents of 
concern (COCs) at SWMU 68. The DQOs outline the quality assurance/quality control 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. 

Confirmatory sampling was established based upon each area associated with SWMU 68 to 
provide the data to support this final risk assessment and closure of SWMU 68. The results 
were screened against the risk criteria to determine whether additional remediation was 
necessary. The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for the sampling performed to meet DQOs. 

All of the soil sample results were verified/validated by Sandia National Laboratories/New 
Mexico (SNL/NM) according to SNL/NM Environmental Restoration (ER) Project "Data 
Validation Procedure for Chemical and Radiochemical Data," Administrative Operating 
Procedure (AOP) 00-03, Rev. 0 (SNLINM January 2000). The data validation reports are 
presented in the SWMU 68 Final Investigation Report and Proposal for Corrective Action 
Complete (CAC). The gamma spectroscopy data from the Radiation Protection Sample 
Diagnostics (RPSD) Laboratory were reviewed according to "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNL/NM July 1996). The gamma 
spectroscopy results are also presented in the CAC proposal for SWMU 68. The reviews 
confirmed that the analytical data are defensible and therefore acceptable for use in the request 
for a determination of CAC without controls. Therefore, the DQOs have been fulfilled. 
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Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sample Sampling 
SWMU 68 Potential COC Sampling Density Location 

Sampling Area Source Locations (samples/acre) Rationale 
Arroyo Channel Testing and 3 5 Determine whether 
Sediment remnants of testing potential COC 
Plastic-Lined Pit during Burn Site 2 concentrations 
Overflow Basin activities. Fallout 4 exceeded 
Drainage Ditch from Moonlight Shot 5 background limits 
Burn Pan activities. 2 or were sufficient to 
Underlying pose a risk to 
Sediment human health or 
Borrow Pits 3 the environment 

Debris Piles 4 
Radiological VCM 6 
Excavation 
68A Mound 1 

COC =Constituent of concern. 
SWMU = Solid Waste Management Unit. 
VCM = Voluntary Corrective Measure. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 68 is 
based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, and soil 
sampling. The DQOs contained in the OU 1334 RFI Work Plan (SNLINM October 1994) and 
associated EPA comments on the Work Plan (EPA November 1995), NMED RSI (NMED 
August 1997, SNLINM November 1997), and the NMED NOD comments on the Work Plan 
(NMED March 1998a, SNLINM July 1998) identified the general sample locations, sample 
density, sample depth, and analytical requirements. The sample data were subsequently used 
to develop the final conceptual site model for SWMU 68, which is presented in Chapter 3.0 of 
the Final Investigation Report and CAC proposal. The quality of the data specifically used to 
determine the nature, migration rate, and extent of contamination is described in the following 
sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at SWMU 68 
were evaluated using laboratory analyses of the soil samples. The analytical requirements 
included analyses for volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), high explosive compounds, RCRA metals, radionuclides by gamma spectroscopy, 
and gross alpha/beta activity. The confirmatory samples listed in Table 2 are appropriate to 
characterize the COGs and potential degradation products at SWMU 68. 
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Table 2 
Number of Confirmatory and QA/QC Samples Collected from SWMU 68 

Gamma 
RCRA Spectroscopy Gross 

Sample Type VOCs SVOCs Metals Radionuclides Alpha/Beta 
Confirmatory 77 117 107 86 65 
Duplicates 7 13 7 15 5 
EBs and TBsa 17 0 4 17 5 
Total Samples 101 130 118 118 75 
Analytical GEL/QSTL GEL/QSTL GEL/QSTL RPSD/QRLD QRLD 
Laboratory 

aTBs for VOCs only. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
QA/QC = Quality assurance/quality control. 
QRLD = Quanterra Environmental Services, Richland, Washington. 
QSTL = Quanterra Environmental Services, St. Louis, Missouri. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TB =Trip blank. 
VOC = Volatile organic compound. 

111.3 Rate of Contaminant Migration 

Because the Old Burn Site is no longer active, only secondary sources of COCs remain at the 
site in the form of residual metals, radionuclides, VOCs, and SVOCs in the surface and near
surface soil. The secondary release mechanisms at SWMU 68 are suspension and/or 
dissolution of COCs in surface-water runoff and percolation to the vadose zone, direct contact 
with soil (radionuclides only), VOC vapor emanations, dust emissions, and uptake of COCs in 
the soil by biota. The depth to groundwater at the site is estimated to be approximately 
123 feet bgs (Foutz et al. 1995), and the vadose zone is comprised of relatively impermeable 
carbonate-rich soil horizons and impermeable carbonate-cemented horizons (SNL/NM March 
1998). In addition, high partitioning coefficients and low mobility in the transporting medium 
would enhance dilution of the COC concentrations. As a result, the nature and extent of COCs, 
as defined in the CAC proposal, does not render groundwater a viable contaminant pathway. 
The pathways to receptors consist of surface water, soil water, air, and soil. In addition, biota 
are a pathway through food chain transfers. 

111.4 Extent of Contamination 

Contamination at SWMU 68 resulted from its use as a burn site and its proximity to the 
Moonlight Shot test range. Although some residual COCs remain in the soil at SWMU 68, 
gross contamination has been removed. The collection of final confirmatory samples across 
the 6.5-acre area is sufficient to characterize residual contamination present after completion of 
the cleanup activities (i.e., current conditions). 
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IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The SWMU 68 
CAC proposal describes the identification of COCs and the sampling that was conducted in 
order to determine the concentration levels of those COCs across the site. Generally, COCs 
evaluated in this risk assessment include all detected organic, inorganic, and radiological COCs 
for which samples were analyzed. When the detection limit of an organic compound is too 
high (i.e., could possibly cause an adverse effect to human health or the environment), the 
compound is retained. Nondetected organic compounds not included in this assessment were 
determined to have detection limits low enough to ensure protection of human health and the 
environment. In order to provide conservatism in this risk assessment, the calculation uses 
only the maximum concentration value of each COC found for the entire site. The SNLINM 
maximum background concentration (Dinwiddie September 1997) was selected to provide the 
background screen listed in Tables 3 and 4. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
the risk assessment consist of both inorganic and organic compounds. 

Table 3 lists the nonradiological COCs for the human health and ecological risk assessments at 
SWMU 68. Table 4 lists the radiological COCs for the human health and ecological risk 
assessments. Both tables show the associated SNLINM maximum background concentration 
values (Dinwiddie September 1997). 

v. Fate and Transport 

The primary releases of COCs at SWMU 68 were to the soil resulting from burn testing. Water 
infiltration is not expected. Infiltration of precipitation is essentially nonexistent at SWMU 68, as 
virtually all of the moisture either drains away from the site or evaporates. Because 
groundwater at this site is approximately 123 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

The COCs at SWMU 68 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. The inorganic COCs are 
elemental in form and are not considered to be degradable. Transformations of these inorganic 
constituents could include changes in valence (oxidation/reduction reactions) or incorporation 
into organic forms (e.g., the conversion of selenite or selenate from soil to selena-amino acids 
in plants). Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-lives of the radiological COCs (Cs-137, Th-232, 
U-235, and U-238), the aridity of the environment at this site, and the lack of potential contact 
with biota, none of these mechanisms are expected to result in significant losses or 
transformations of the inorganic COCs. 

The organic COCs at SWMU 68 include VOCs and SVOCs. Organic constituents may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
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coc 
Inorganic 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium, total 
Cobalt 
Co_Qper 
Lead 
Manqanese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Organic 
Acetone 
Benzene 
Benzoic acid 
Bromomethane 
2-Butanone 
Chloromethane 

Table 3 
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 68 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNLINM Than or Equal to the 
Maximum Background Applicable SNLINM BCF Log K0w Bioaccumulator?b 

Concentration Concentration Background (Maximum (for Organic (BCF>40, 
(mg/kg) (mg/kg)a Screening Value? Aquatic) COCs) Log K0w>4) 

18,300 69,957C Yes 1 ,305d - Yes 
0.85 3.9 Yes 16,oooe - Yes 
13.4 5.6 No 441 - Yes 
429 130 No 1709 - Yes 
1.3 0.65 No 191 - No 

0.59 0.9 Yes 641 - Yes 
17.6 12.8 No 161 - No 
6.6 5.2 No 10,000h - Yes 
11.2 15.4 Yes 61 - No 
702 11.8 No 491 - Yes 
405 831C Yes 100,000h - Yes 
0.06 <0.1 Yes 5,5001 - Yes 
15.2 11.5 No 471 - Yes 
0.58 <1 Yes 8ooe - Yes 

0.64 J <1 Yes 0.51 - No 
1.8 <1.1 No 1191 - Yes 

24.7 20.4 No 3,0009 - Yes 
45.4 62 Yes 471 - Yes 

0.11 J NA NA 0.69i -0.24i No 
0.055 NA NA 5.21 2.131 No 
1.12 NA NA 138i 1.87i Yes 

0.0036 J NA NA 4.7i 1.19i No 
0.012 J NA NA 1.0i 0.29i No 

0.005 J NA NA 1.Bi 0.91i No 
- ----- - - - -

Refer to footnotes at end of table. 
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Table 3 (Concluded) 
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 68 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNL/NM Than or Equal to the 
Maximum Background Applicable SNL/NM BCF Log K0w Bioaccumulator?b 

Concentration Concentration Background (Maximum 
coc (mg/kal (mg/kg)a Screenina Value? Aquatic) 

Dieth_yiQhthalate 0.93 NA NA 117i 
Di-n-butyl phthalate 0.067 J NA NA 6,761i 
2,4-Dinitrotoluene 5.1 NA NA 204k 

bis(2-Ethylhexyl) phthalate 0.14951 NA NA 851i 
Methylene chloride 0.0304 NA NA 5.0i 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Coyote Test Field Area Supergroup. 
bNMED March 1998b. 
cusGS 1994. 
dWren and Stephenson 1991. 
ecallahan et al. 1979. 
fYanicak March 1997. 
9Neumann 1976. 
hVanderploeg et al. 1975. 
iHoward 1990. 
iHoward 1989. 
kMicromedex, Inc. 1998. 

(for Organic 
COCs) 
2.47i 
4.61k 
1.98k 
7.6k 
1.25i 

1Parameter was not detected (i.e., one-half the maximum detection limit is greater than the maximum detected concentration). 
BCF = Bioconcentration factor. NA = Not applicable. 
COC = Constituent of concern. NMED = New Mexico Environment Department. 

(BCF>40, 
Log K0w>4) 

Yes 
Yes 
Yes 
Yes 
No 

J = Estimated concentration. SNLINM = Sandia National Laboratories/New Mexico. 
K0w = Octanol-water partition coefficient. SWMU =Solid Waste Management Unit. 
Log =Logarithm (base 10). USGS =U.S. Geological Survey. 
mg/kg = Milligram(s) per kilogram. - =Information not available. 
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Table 4 
Radiological COCs for Human Health and Ecological Risk Assessments at SWMU 68 with 

Comparison to the Associated SNLINM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNL/NM Background Equal to the Applicable Is COCa 
(All Samples) Activity SNLINM Background BCF Bioaccumulator?c 

coc (pCi/g}8 (pCi/g)b Screening Value? (Maximum A_g_uatic) 
Cs-137 0.541 0.079 No 
Th-232 2.05 1.01 No 
U-235 ND (0.679)e 0.18 No 
U-238 10.9 1.4 No 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
8Value listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Coyote Test Field Area Supergroup. 
cNMED March 1998b. 
dBaker and Soldat 1992. 

3,000d 
3,000d 
900d 
900d 

8 Maximum activity from debris pile, remaining on-site maximum activity for U-235 is 0.305 NO as reported in the main text. 
1Maximum activity from debris pile, remaining on-site maximum activity for U-238 is 3.92 NO as reported in the main text. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
MDA = Minimum detectable activity. 
NO =Not detected. 
ND ( ) = Not detected but the MDA, shown in parentheses, exceeds background screening value. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM =Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 

(BCF >40) 

Yes 
Yes 
Yes 
Yes 
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chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil, the loss of VOCs through volatilization is expected to be moderate. 

Table 5 summarizes the fate and transport processes that can occur at SWMU 68. COCs at 
this site include organic analytes as well as radiological and nonradiological inorganic analytes. 
Wind, surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of COCs is 
low, and loss through decay of the radiological COCs is insignificant because of their long half
lives. 

Table 5 
Summary of Fate and Transport at SWMU 68 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

SWMU = Solid Waste Management Unit. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COG to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment_2rocess. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COGs and background. For radiological COGs, the 
incremental total effective dose equivalent (TEDE) and estimated incremental cancer risk 
are calculated by subtracting applicable background concentrations directly from maximum 
on-site contaminant values. This background subtraction applies only when a radiological 
COG occurs as contamination and exists as a natural background radionuclide. 
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Step 6. These values are compared with guidelines established by the EPA, NMED, and the 
U.S. Department of Energy (DOE) to determine whether further evaluation and potential 
site cleanup are required. Nonradiological COC risk values also are compared to 
background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

V1.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for SWMU 68. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

SWMU 68 has been designated with a future land-use scenario of industrial (DOE and USAF 
March 1996) (see Appendix 1 for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust. Soil ingestion 
is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered; depth to groundwater at SWMU 68 
is approximately 123 feet bgs. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for SWMU 68. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil inQestion 
Inhalation (dust} Inhalation (dust) 
Dermal contact Direct Qamma 

VIA Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNLINM 
maximum screening levels for this area. The SNLINM maximum background concentration 
was selected to provide the background screen in Table 3 and used to calculate risk attributable 
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to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For the radiological COCs that exceed the SNL/NM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
do not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have background screening values 
and were detected above the analytical minimum detectable activity (MDA) are carried through 
the risk assessment at the maximum levels. The resultant radiological COCs remaining after 
this step are referred to as background-adjusted radiological COCs. 

V1.4.2 Results 

Tables 3 and 4 show SWMU 68 maximum COC concentrations that were compared to the 
SNL/NM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. Because specific items (i.e., the burn pan structure, overflow basin, concrete 
slab, and debris piles) were removed from the site during the 2004 Voluntary Corrective Action, 
not all data presented in the tables in the SWMU 68 Final Investigation Report are evaluated in 
the risk assessment analysis. For the nonradiological COCs, nine constituents were measured 
at concentrations greater than the background screening values. Thirteen nonradiological 
COCs are organic compounds that do not have corresponding background screening values. 

The maximum concentration value for lead is 702 milligrams (mg)/kilogram (kg) and the upper 
confidence limit (UCL) of the mean is 104 mg/kg (Appendix 2). The EPA intentionally does not 
provide any human health toxicological data on lead; therefore, no risk parameter values could 
be calculated. However, the NMED guidance for lead screening concentrations for construction 
and industrial land-use scenarios are 750 and 1,500 mg/kg, respectively (Olson and Moats 
March 2000). The EPA screening guidance value for a residential land-use scenario is 
400 mg/kg (Laws July 1994). The UCL of the mean concentration for all three land-use 
scenarios at this site is less than the screening values; therefore, lead is eliminated from further 
consideration in the human health risk assessment. 

For the radiological COCs, four constituents (Cs-137, Th-232, U-235, and U-238) had MDA or 
detected values greater than the background screening levels. The greater of either the 
maximum detection or the highest MDA is conservatively used in the risk assessment. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 6 and 7 list the COCs retained in the risk assessment and provide the values for the 
available toxicological information. The toxicological values for the nonradiological COCs 
presented in Table 6 were obtained from the Integrated Risk Information System {IRIS) (EPA 
2004a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical 
Background Document for Development of Soil Screening Levels (NMED February 2004), Risk 
Assessment Information System (ORNL 2003), and the EPA Regions 6 and 9 electronic 
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Table 6 
Toxicological Parameter Values for SWMU 68 Nonradiological COCs 

RfD0 RfDinh SF0 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)·1 

Inorganic 
Arsenic 3E-4c M - - 1.5E+Oc 
Barium 7E-2c M 1.4E-4e - -

Beryllium 2E-3c LtoM 5.7E-6c M -
Chromium, total 1.5E+Oc L - - -

Cobalt 2E-2f - 5.7E-6f - -

Nickel 2E-2c M - - -
Thallium 6.6E-5f - - - -
Vanadium 7E-3e - - - -

Organic 
Acetone 1 E-1C L 1 E-19 - -
Benzene 3E-39 - 1.7E-39 - 5.5E-3c 
Benzoic acid 4E+Oc M 4E+09 - -
Bromomethane 1.4E-3c M 1.4E-3c H -
2-Butanone 6E-1c L 2.9E-1c L -
Chloromethane - - 2.6E-2c M 1.3E-2d 
Diethylphthalate 8E-1c L BE-19 - -

Di-n-butyl phthalate 1 E-1C L 1 E-19 - -

2,4-Dinitrotoluene 2E-3c H 2E-39 - -

bis(2-Ethylhexyl) phthalate 2E-29 - 2E-29 - 1.4E-29 
Methylene chloride 6E-2c M 8.6E-1e - 7.5E-3c 

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
B1 = Probable human carcinogen. Limited human data are available. 
B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

croxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
eroxicological parameter values from HEAST (EPA 1997a). 
troxicological parameter values from EPA Region 9 electronic database (EPA 2002a). 
9Toxicological parameter values from EPA Region 6 electronic database (EPA 2004b}. 
hToxicological parameter values from Risk Assessment Information System (ORNL 2003). 
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Table 6 (Concluded) 
Toxicological Parameter Values for SWMU 68 Nonradiological COCs 

= Gastrointestinal absorption coefficient. 
= Constituent of concern. 
= U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 
= New Mexico Environment Department. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
=Solid Waste Management Unit. 
= Information not available. 
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coc 
Cs-137 
Th-232 
U-235 
U-238 

Table 7 
Toxicological Parameter Values for SWMU 68 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
(1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 
3.2E-11 1.9E-11 2.1E-06 A 
3.3E-11 1.9E-8 2.0E-11 A 
4.7E-11 1.3E-08 2.7E-07 A 
6.2E-11 1.2E-08 6.6E-08 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 

0 
= Oral (ingestion) slope factor. 

SWMU = Solid Waste Management Unit. 

databases (EPA 2004b, EPA 2002a). Dose conversion factors (DCFs) used in determining the 
excess TEDE values for radiological COCs for the individual pathways are the default values 
provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following 
documents: 

V1.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination of the site were taken from DOE/EH-0070, 
"External Dose-Rate Conversion Factors for Calculation of Dose to the Public" 
(DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b ). 

Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
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scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land-use scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used to calculate intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COGs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use 
scenario for this site is industrial, risk and TEDE values for a residential land-use scenario are 
also presented. 

Vl.6.2 Risk Characterization 

Table 8 shows an HI of 0.10 for the SWMU 68 nonradiological COGs and an estimated excess 
cancer risk of 9E-6 for the designated industrial land-use scenario. The numbers presented 
include exposure from soil ingestion, dermal contact, and dust and volatile inhalation for 
nonradiological COGs. Table 9 shows an HI of 0.03 and an estimated excess cancer risk of 
4E-6 for the SWMU 68 associated background constituents under the designated industrial 
land-use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE is calculated for an individual on the site that 
results in an incremental TEDE of 3.2 millirem (mrem)/year (yr). In accordance with EPA 
guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (EPA 1997b), an incremental TEDE of 15 mrem/yr is used for the probable 
land-use scenario (industrial in this case); the calculated dose value for SWMU 68 for the 
industrial land use is well below this guideline. The estimated excess cancer risk is 4.3E-5. 

The HI is 1.18 with an estimated excess cancer risk of 4E-5 for the nonradiological COGs under 
the residential land-use scenario (Table 8). The numbers in the table include exposure from 
soil ingestion, dermal contact, and dust inhalation. Although the EPA (1991) guidelines 
generally recommend that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Based upon the nature of local 
soil, other exposure pathways are not evaluated (see Appendix 1 ). Table 9 shows an HI of 0.34 
and an estimated excess cancer risk of 1 E-5 for the associated background constituents at 
SWMU 68 under the residential land-use scenario. 
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Table 8 
Risk Assessment Values for SWMU 68 Nonradiological COCs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenario8 Scenario8 

(All Samples) Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Arsenic 13.4 0.05 8E-6 0.62 3E-5 
Barium 429 0.01 - 0.08 -
Beryllium 1.3 0.00 6E-10 0.01 1 E-9 

Chromium, total 17.6 0.00 - 0.00 -

Cobalt 6.6 0.00 3E-9 0.00 7E-9 

Nickel 15.2 0.00 - 0.01 -

Thallium 1.8 0.03 - 0.36 -

Vanadium 24.7 0.00 - 0.05 -
Organic 
Acetone 0.11 j 0.00 - 0.00 -

Benzene 0.055 0.00 4E-8 0.00 9E-8 

Benzoic acid 1.12 0.00 - 0.00 -

Bromomethane 0.0036 j 0.00 - 0.00 -

2-Butanone 0.012 j 0.00 - 0.00 -

Chloromethane 0.005 j 0.00 2E-9 0.00 4E-9 
Diethylphthalate 0.93 0.00 - 0.00 -

Di-n-butyl phthalate 0.067 j 0.00 - 0.00 -
2,4-Dinitrotoluene 5.1 0.00 - 0.04 -
bis(2-Ethylhexyl) phthalate 0.1495b 0.00 8E-10 0.00 3E-9 

Methylene chloride 0.0304 0.00 2E-7 0.00 4E-7 
Total 0.10 9E-6 1.18 4E-5 

8 EPA 1989. 
bMaximum concentration was one-half of the detection limit. 
COC =Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Concentration was qualified as an estimated value. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 
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Table 9 
Risk Assessment Values for SWMU 68 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard Cancer 
coc (mg/kg) Index Risk 

Arsenic 5.6 0.02 4E-6 
Barium 130 0.00 -

Beryllium 0.65 0.00 3E-10 
Chromium, total 12.8 0.00 -
Cobalt 5.2 0.00 3E-9 
Nickel 11.5 0.00 -
Thallium <1.1 - -
Vanadium 20.4 0.00 -

Total 0.03 4E-6 

aoinwiddie September 1997, Coyote Test Field Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.26 1E-5 
0.02 -
0.00 6E-10 
0.00 -

0.00 6E-9 
0.01 -

- -
0.04 -

0.34 1E-5 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
8.1 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM February 
1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for SWMU 68 for the residential land-use scenario is well below this 
guideline. Consequently, SWMU 68 is eligible for unrestricted radiological release as the 
residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 1.3E-4. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b ). This summation is tabulated in Section Vl.9. 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.10 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is 
9E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less than 
1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the suggested 
acceptable risk value. This assessment also determines risks by evaluating background 
concentrations of the potential nonradiological COCs for both the industrial and residential land-
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use scenarios. The incremental risk is determined by subtracting risk associated with 
background from potential COC risk. These numbers are not rounded before the difference is 
determined and therefore may appear to be inconsistent with numbers presented in tables and 
within the text. For conservatism, the background constituents that do not have quantified 
background concentrations are assumed to have a hazard quotient (HQ) of 0.00. The 
incremental HI is 0.07 and the estimated incremental cancer risk is 5.41 E-6 for the industrial 
land-use scenario. These incremental risk calculations indicate insignificant risk to human 
health from nonradiological COCs considering an industrial land-use scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
3.2 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 4.3E-5. 

For the nonradiological COCs under the residential land-use scenario, the calculated HI is 
1.18 which is above the numerical guidance. The excess cancer risk is 4E-5. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001 ); thus the excess cancer risk for this site is above the suggested acceptable risk value. 
The incremental HI is 0.84 and the estimated incremental cancer risk is 2.06E-5 for the 
residential land-use scenario. 

Although the estimated excess cancer risk is above the NMED guideline for the residential land
use scenario, maximum concentrations are used in the risk calculation. Because the site has 
been adequately characterized, average concentrations are more representative of actual site 
conditions. Using the UCL of the mean concentration for arsenic, the main contributor to 
excess cancer risk and hazards (summarized in Appendix 2), reduces the total HI and 
estimated excess cancer risk to 0.56 and 5E-7, respectively. The incremental HI and 
incremental excess cancer risk are reduced to 0.48 and 5.15E-7, respectively. In addition, the 
UCL for arsenic (5.04 mg/kg) is below background and therefore eliminates arsenic from the 
risk calculation. Thus, by using realistic concentrations in the risk calculations that more 
accurately depict actual site conditions, both the total and incremental HI and excess cancer 
risks are below NMED guidelines. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
8.1 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr suggested 
in the SNLINM "RESRAD Input Parameter Assumptions and Justification" (SNLINM February 
1998). The estimated excess cancer risk is 1.3E-4. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 68 is based upon 
the initial conceptual model that was validated with confirmatory sampling conducted across the 
site. The DQOs contained in the OU 1334 RFI Work Plan (SNL/NM October 1994), the EPA 
comments on the Work Plan (EPA November 1995), and the NMED RSI and NOD (NMED 
August 1997 and March 1998a) are appropriate for use in risk assessments. The data 
collected, based upon sample location, density, and depth, are representative of the site. The 
analytical requirements and results satisfy the DQOs. The confirmatory analytical data were 
reviewed and verified/validated according to "Data Validation Procedure for Chemical and 
Radiochemical Data," SNL/NM ER Project AOP 00-03, Rev. 0 (SNL/NM January 2000). In 
addition, the RPSD Laboratory reviewed all gamma spectroscopy results according to 
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"Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNL/NM July 
1996). Data packages from each analytical laboratory were determined to be defensible and 
acceptable for use in this risk assessment. There is no uncertainty associated with the data 
quality used to perform the risk assessment at SWMU 68. Therefore, the DQOs have been 
fulfilled. 

Because of the location, history, and future land use, there is low uncertainty in the land-use 
scenario and the potentially affected populations that were considered in performing the risk 
assessment analysis. Based upon the COCs found in near-surface soil and the location and 
physical characteristics of the site, there is low uncertainty in the exposure pathways relevant to 
the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes may be overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 6 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2004a), HEAST 
(EPA 1997a), Technical Background Document for Development of Soil Screening Levels 
(NMED February 2004), EPA Regions 6 and 9 (EPA 2004a, EPA 2002a), and the Risk 
Assessment Information System (ORNL 2003). Where values are not provided, information is 
not available from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background 
Document for Development of Soil Screening Levels (NMED February 2004 ), the Risk 
Assessment Information System (ORNL 2003), or the EPA regions (EPA 2002a, EPA 2002b, 
EPA 2004b). Because of the conservative nature of the RME approach, uncertainties in 
toxicological values are not expected to change the conclusion from the risk assessment 
analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under an industrial land-use scenario compared to established numerical guidance. 

For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

Vl.9 Summary 

SWMU 68 contains identified COCs consisting of inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust inhalation for chemical COCs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways are 
applied to the residential land-use scenario. 
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Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.10) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 9E-6. Thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.07, 
and the incremental excess cancer risk is 5.41 E-6 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (1.18) is above the 
accepted numerical guidance from the EPA. The estimated excess cancer risk is 4E-5. Thus, 
excess cancer risk is above the acceptable risk value provided by the NMED for a residential 
land-use scenario (Bearzi January 2001 ). The incremental HI is 0.84 and the incremental 
excess cancer risk is 2.06E-5 for the residential land-use scenario. 

Although the estimated excess cancer risk is above the NMED guideline for the residential land
use scenario, maximum concentrations are used in the risk calculation. Because the site has 
been adequately characterized, average concentrations are more representative of actual site 
conditions. Using the UCL of the mean concentration for arsenic, the main contributor to 
excess cancer risk and hazards (summarized in Appendix 2), reduces the total HI and 
estimated excess cancer risk to 0.56 and 5E-7, respectively. The incremental HI and 
incremental excess cancer risk are reduced to 0.48 and 5.15E-7, respectively. In addition, the 
UCL for arsenic is 5.04 mg/kg, which is below background and eliminates arsenic from the risk 
calculation. Thus, by using realistic concentrations in the risk calculations that more accurately 
depict actual site conditions, both the total and incremental HI and excess cancer risks are 
below NMED guidelines. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COCs 
are much lower than EPA guidance values. The estimated TEDE is 3.2 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997b). The corresponding estimated incremental cancer risk value is 4.3E-5 
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential 
land-use scenario that results from a complete loss of institutional control is 8.1 mrem/yr with an 
associated risk of 1.3E-4. The guideline for this scenario is 75 mrem/yr (SNL/NM February 
1998). Therefore, SWMU 68 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 10. 

Table 10 
Summation of Incremental Nonradiological and Radiological Risks from SWMU 68 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 5.41 E-6 4.3E-5 4.5E-5 
Residential 5.15E-7a 1.3E-4 1.3E-4 

alncremental risk calculated using the upper confidence limit of the mean concentrations for the main 
contributors to the risk. 
SWMU =Solid Waste Management Unit. 
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Uncertainties associated with the calculations are considered small relative to the conservatism 
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at SWMU 68. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998b) is to conduct an ecological assessment that corresponds 
with that presented in EPA's Ecological RAGS (EPA 1997c). The current methodology is tiered 
and contains an initial seeping assessment followed by a more detailed risk assessment. 
Initial components of NMED's decision tree (a discussion of DQOs, data assessment, and 
evaluations of bioaccumulation as well as fate and transport potential) are addressed in 
previous sections of this report. Following the completion of the seeping assessment, a 
determination is made as to whether a more detailed examination of potential ecological risk is 
necessary. If deemed necessary, the seeping assessment proceeds to a risk assessment 
whereby a more quantitative estimate of ecological risk is conducted. Although this 
assessment is conservative in the estimation of ecological risks, ecological relevance and 
professional judgment are also used as recommended by the EPA (1998) to ensure that 
predicted exposures of selected ecological receptors reflect those reasonably expected to occur 
at the site. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A seeping risk-management decision (Section Vll.2.4) summarizes the seeping 
results and assesses the need for further examination of potential ecological impacts. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Tables 3 and 4), constituents in soil within the 0- to 5-foot depth 
interval that are identified as COPECs for this site include the following: 

• Arsenic 
• Barium 
• Beryllium 
• Chromium, total 
• Cobalt 
• Lead 
• Nickel 
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• Thallium 
• Vanadium 
• Acetone 
• Benzene 
• Benzoic acid 
• Bromomethane 
• 2-Butanone 
• Chloromethane 
• Diethylphthalate 
• Di-n-butyl phthalate 
• 2,4-Dinitrotoluene 
• bis(2-Ethylhexyl) phthalate 
• Methylene chloride 
• Cs-137 
• Th-232 
• U-235 
• U-238 

Vl1.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 3 and 4): 

• Arsenic 
• Barium 
• Cobalt 
• Lead 
• Nickel 
• Thallium 
• Vanadium 
• Benzoic acid 
• Diethylphthalate 
• Di-n-butyl phthalate 
• 2,4-Dinitrotoluene 
• bis(2-Ethylhexyl) phthalate 
• Cs-137 
• Th-232 
• U-235 
• U-238 

2/10/2006 
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However, as directed by the NMED (March 1998b ), bioaccumulation for inorganic constituents 
is assessed exclusively based upon maximum reported bioconcentration factors (BCFs) for 
aquatic species. Because only aquatic BCFs are used to evaluate the bioaccumulation 
potential for metals, bioaccumulation in terrestrial species is likely to be overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 5 (Section V), wind, surface water, and biota 
(food chain uptake) are expected to be of low significance as transport mechanisms for 
COPECs at this site. Degradation, transformation, and radiological decay of the COPECs are 
also expected to be of low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence, a detailed ecological risk assessment is deemed necessary to 
predict the potential level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 
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V11.3.1 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk assessment that provides the introduction to 
the risk evaluation process. Components that are addressed in this section include a 
discussion of ecological pathways and the ecological setting, identification of COPECs, and 
selection of ecological receptors. The conceptual model, ecological food webs, and ecological 
endpoints (other components commonly addressed in an ecological risk assessment) are 
presented in "Predictive Ecological Risk Assessment Methodology, Environmental Restoration 
Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not duplicated 
here. 

V/1.3.1. 1 Ecological Pathways and Setting 

SWMU 68 is approximately 6.5 acres in size. The site is located in an area dominated by 
grassland habitat. The site is half paved and open to use by wildlife. No threatened or 
endangered species exist at this site (IT February 1995), and no surface-water bodies, seeps, 
or springs are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in the soil. It is assumed that direct uptake of COPECs from soil is the major route 
of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure 
modeling for the wildlife receptors is limited to the food and soil ingestion pathways and external 
radiation. Because of the lack of surface water at this site, exposure to COPECs through the 
ingestion of surface water is considered insignificant. Inhalation and dermal contact also are 
considered insignificant pathways with respect to ingestion (Sample and Suter 1994). 
Groundwater is not expected to be affected by COGs at this site. 

V/1.3.1.2 CO PEGs 

The primary source of COPECs at SWMU 68 resulted from its use as a burn site. All COPECs 
identified for this site are listed in Section Vll.2. The COPECs include both radiological and 
nonradiological analytes. The analytes were screened against background concentrations and 
those that exceeded the approved SNL/NM background screening levels (Dinwiddie September 
1997) for the area are considered to be COPECs. All organic analytes detected in the soil and 
inorganic constituents with uncertain background levels are retained as COPECs. 
Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment as set forth by the 
EPA (1989). In order to provide conservatism, this ecological risk assessment is based upon 
the maximum soil concentrations of the COPECs measured in the upper 5 feet of soil at this 
site. Tables 3 and 4 present the maximum concentrations for the COPECs. 
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V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant is selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) are used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse is used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl represents a 
top predator at this site. The burrowing owl is present at SNL/NM and is designated a species 
of management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the 
state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil is considered the only significant route 
of exposure for terrestrial plants. Exposure modeling for the wildlife receptors is limited to food 
and soil ingestion pathways. Inhalation and dermal contact are considered insignificant 
pathways with respect to ingestion (Sample and Suter 1994 ). Drinking water is also considered 
an insignificant pathway because of the lack of surface water at this site. The deer mouse is 
modeled under three dietary regimes: as an herbivore ( 100 percent of its diet as plant 
material), as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), 
and as an insectivore ( 100 percent of its diet as soil invertebrates). The burrowing owl is 
modeled as a strict predator on small mammals (100 percent of its diet as deer mice). Because 
the exposure in the burrowing owl from a diet consisting of equal parts of herbivorous, 
omnivorous, and insectivorous mice would be equivalent to the exposure consisting of only 
omnivorous mice, the diet of the burrowing owl is modeled with intake of omnivorous mice only. 
Both species are modeled with soil ingestion comprising 2 percent of the total dietary intake. 
Table 11 presents the species-specific factors used in modeling exposures in the wildlife 
receptors. Justification for use of the factors presented in this table is described in the 
ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment are 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in the upper 
5 feet of soil are used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose-rate calculations, the deer mouse is modeled as an herbivore 
( 1 00 percent of its diet as plants), and the burrowing owl is modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both are modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from Cs-137, Th-232, U-235, and U-238. Internal and external dose 
rates to the deer mouse and the burrowing owl are approximated using modified dose-rate 
models from the DOE (1995) as presented in the ecological risk assessment methodology 
document for the SNLINM ER Project (IT July 1998). Radionuclide-dependent data for the 
dose-rate calculations were obtained from Baker and Soldat (1992). The external dose-rate 
model examines the total-body dose rate to a receptor residing in soil exposed to radionuclides. 
The soil surrounding the receptor is assumed to be an infinite medium uniformly contaminated 
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Table 11 
Exposure Factors for Ecological Receptors at SWMU 68 

Trophic Body Weight Food Intake Rate 
Receptor Species Class/Order Level {ka)a (kg/day)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
manicu/atus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
manicu/atus) (+Soil at 2% of intake) 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1 1 1.73E-2 Rodents: 1 00% 
( Speotyto cunicularia) Strigiformes 

---
( + Soil at 2% ofinta~_ 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995. 
eEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
1Dunning 1993. 
9Haug et al. 1993. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
SWMU = Solid Waste Management Unit. 
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with gamma-emitting radionuclides. The external dose-rate model is the same for both the deer 
mouse and the burrowing owl. The internal total-body dose-rate model assumes that a 
fraction of the radionuclide concentration ingested by a receptor is absorbed by the body and 
concentrated at the center of a spherical body shape. This provides for a conservative estimate 
for absorbed dose. This concentrated radiation source at the center of the body of the receptor 
is assumed to be a "point" source. Radiation emitted from this point source is absorbed by the 
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to 
transfer 100 percent of their energy to the receptor as they pass through tissues. Gamma
emitting radionuclides transfer only a fraction of their energy to the tissues because gamma 
rays interact less with matter than do beta or alpha emitters. The external and internal dose
rate results are summed to calculate a total dose rate from exposure to Cs-137, Th-232, U-235, 
and U-238 in soil. 

Table 12 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 13 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Table 14 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation is 0.1 rad/day. This value 
has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of SWMU 68. 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures are compared to plant and 
wildlife benchmark values, respectively. Table 15 presents the results of these comparisons. 
HQs are used to quantify the comparison with benchmarks for plant and wildlife exposure. 

HQs for plants exceeded unity for arsenic, chromium, lead, thallium, and vanadium. For the 
deer mouse, HQs exceeded unity for arsenic, barium, thallium, vanadium, and 
2,4-dinitrotoluene. For the burrowing owl none of the COPECs exceeded unity. Because of a 
lack of sufficient toxicity information, HQs for plants could not be determined for any of the 
organic COPECs except di-n-butyl phthalate. Similarly, HQs for the burrowing owl could not be 
determined for beryllium, thallium, and all of the organic COPECs except bis(2-ethylhexyl) 
phthalate and di-n-butyl phthalate. As directed by the NMED, His are calculated for each of the 
receptors (the HI is the sum of chemical-specific HQs for all pathways for a given receptor). All 
receptors had total His greater than unity, with a maximum HI of 56 for the deer mouse. 
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Table 12 
Transfer Factors Used in Exposure Models for COPECs at SWMU 68 

COPEC 
Inorganic 
Arsenic 
Barium 
Beryllium 
Chromium, total 
Cobalt 
Lead 
Nickel 
Thallium 
Vanadium 
Organicf 
Acetone 
Benzene 
Benzoic acid 
Bromomethane 
2-Butanone 
Chloromethane 
Diethylphthalate 
Di-n-butyl phthalate 
2, 4-Din itrotol uene 
bis(2-Ethylhexyl) phthalate 
Methylene chloride 

8 Baes et al. 1984. 
bDefault value. 
cNCRP January 1989. 
dMa 1982. 
estafford et al. 1991. 

Soil-to-Plant 
Transfer Factor 

4.0E-2a 
1.5E-P 
1.0E-2a 
4.0E-2c 
4.0E-1c 
9.0E-2c 
2.0E-1c 
4.0E-38 

5.5E-38 

5.3E+1 
2.8E+O 
3.2E+O 
5.9E+O 
2.6E+1 
2.2E+1 
1.5E+O 
8.4E-2 
2.8E+O 
2.3E-3 
7.3E+O 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+Ob 2.0E-3a 
1.0E+O b 2.0E-4c 
1.0E+Ob 1.0E-3a 
1.3E-1d 3.0E-2c 
1.0E+Ob 3.0E-2c 
4.0E-2e 8.0E-4c 
3.8E-1 d 6.0E-3a 
1.0E+Ob 4.0E-28 

1.0E+Ob 2.5E-38 

1.3E+1 1.0E-8 
1.7E+1 2.9E-6 
1.6E+1 1.6E-6 
1.6E+1 5.3E-7 
1.4E+1 3.7E-8 
1.7E+1 3.1 E-6 
1.8E+1 6.6E-6 
2.4E+1 1.1 E-3 
1.7E+1 2.0E-6 
3.1E+1 6.4E-1 
1.5E+1 3.6E-7 

tsoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the Log K

0
w value of compound. 

COPEC =Constituent of potential ecological concern. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU =Solid Waste Management Unit. 
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Table 13 
Media Concentrationsa for COPECs at SWMU 68 

Soil Plant Soil Deer Mouse 
COPEC (Maximum)a Foliageb lnvertebrateb Tissuesc 

lnol"ganic 
Arsenic 13.4E+O 5.4E-1 1.3E+1 4.52E-2 
Barium 4.3E+2 6.4E+1 4.3E+2 1.6E-1 
Beryllium 1.3E+O 1.3E-2 1.3E+O 2.1 E-3 
Chromium, total 1.8E+1 7.0E-1 2.3E+O 1.7E-1 
Cobalt 6.6E+O 2.6E+O 6.6E+O 4.5E-1 
Lead 7.02E+2 6.3E+1 2.8E+1 1.5E-1 
Nickel 1.5E+1 3.0E+O 5.8E+O 8.8E-2 
Thallium 1.8E+O 7.2E-3 1.8E+O 1.2E-1 
Vanadium 2.5E+1 1.4E-1 2.5E+1 1.0E-1 
Organic 
Acetone 1.1 E-1d 5.9E+O 1.4E+O 1.2E-7 
Benzene 5.5E-2 1.3E-1 9.2E-1 4.8E-6 
Benzoic acid 1.1 E+O 3.6E+O 1.8E+1 5.4E-5 
Bromomethane 3.6E-3d 2.9E-2 5.4E-2 4.1 E-8 
2-Butanone 1.2E-2d 3.16E-1 1.6E-1 2.8E-8 
Chloromethane 5.0E-3d 5.8E-2 7.3E-2 3.3E-8 
Diethylphthalate 9.3E-1 1.4E+O 1.6E+1 1.8E-4 
Di-n-butyl phthalate 6.7E-2d 5.6E-3 1.5E+O 2.5E-3 
2,4-Dinitrotoluene 5.1E+1 1.4E+1 8.4E+1 3.5E-4 
bis(2-Ethylhexyl) phthalate 1.5E-1e 2.4E-4 4.8.E+O 9.6E+O 
Methylene chloride 3.0E-2 2.2E-1 4.6E-1 3.9E-7 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
eAnalyte not detected. Maximum concentration is one-half of the detection limit. 
COPEC = Constituent of potential ecological concern. 
SWMU =Solid Waste Management Unit. 
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Mammalian Species Mouse Avian 
Test Speciesc.d NOAELd.e NOAELe,t Test Speciesd 

mouse 0.126 0.133 mallard 
rath 5.1 10.53 chicks 
rat 0.66 1.29 -
rat 2737 5354.1 black duck 
- - - -
rat 8 15.6 Am. kestrel 
rat 40 78.2 mallard 
rati 0.0074 0.015 -
rati 0.21 0.381 mallard 

rat 10 19.5 -
mouse 26.4 27.9 -
mouse 4 4.2 -

rat 0.71 1.38 -
rat 1771 3464.4 -
rat 5.97 11.6 -

mouse 75.3 79.7 -
mouse 550 582.1 ringed dove 

rat 3.8 7.4 -
mouse 18.3 19.3 ringed dove 

rat 5.85 11.4 -
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Table 14 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at SWMU 68 

a1n milligrams per kilogram soil dry weight. 
bEfroymson et al. 1997. 
csody weights (in kilograms) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350, (except where noted). 
dSample et al. 1996, except where noted. 
eln milligrams per kilogram body weight per day. 
1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kilogram. 
iBody weight: 0.365 kilogram. 
iBody weight: 0.26 kilogram. 
COPEC = Constituent of potential ecological concern. 
NOAEL = No-observed-adverse-effect level. 
SWMU =Solid Waste Management Unit. 

= Insufficient toxicity data. 
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Table 15 
HQs for Ecological Receptors at SWMU 68 

Deer Mouse Deer Mouse 
HQa HQa 

Plant HQa (Herbivorous) (Omnivorous) 

1.3E+OO 1.1E+OO 8.4E+OO 
8.6E-01 1.1E+OO 3.8E+OO 
1.3E-01 4.7E-03 8.2E-02 
1.8E+01 3.1 E-05 5.4E-05 
3.3E-01 O.OE+OO O.OE+OO 
1.4E+01 7.7E-01 5.9E-01 
5.1 E-01 6.7E-03 9.4E-03 
1.8E+OO 4.6E-01 1.0E+01 
1.2E+01 2.6E-01 5.3E+OO 

- 4.7E-02 2.9E-02 
- ?.OE-04 2.9E-03 
- 1.3E-01 4.0E-01 
- 3.2E-03 4.7E-03 
- 1.4E-05 1.1 E-05 
- 7.7E-04 8.7E-04 
- 2.7E-03 1.7E-02 

3.4E-04 1.9E-06 2.0E-04 
- 3.0E-01 1.0E+OO 
- 2.6E-05 1.9E-02 
- 3.0E-03 4.7E-03 

5.3E+Q1___j 9.0E+OO 3.2E+01 

Deer Mouse 
HQa 

(Insectivorous) 

1.6E+01 
6.5E+OO 
1.6E-01 
?.?E-05 
O.OE+OO 
4.2E-01 
1.2E-02 
2.0E+01 
1.0E+01 

1.1 E-02 
5.2E-03 
6.7E-01 
6.1 E-03 
7.3E-06 
9.7E-04 
3.2E-02 
4.0E-04 
1.8E+OO 
3.8E-02 
6.3E-03 

5.6E+01 

Burrowing Owl 
HQa 

6.8E-03 
4.7E-02 

-
5.9E-02 
O.OE+OO 
4.1 E-01 
5.7E-04 

-
5.8E-03 

-
-
-
-
-
-
-
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-

9.8E-01 
-

1.0E+OO 
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Table 15 (Concluded) 
HQs for Ecological Receptors at SWMU 68 

aeold values indicate the HQ or HI exceeds unity . 
bThe HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU =Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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Tables 16 and 17 summarize the internal and external dose-rate model results for radiological 
constituents for the deer mouse and burrowing owl, respectively. The total radiation dose rate 
to the deer mouse is predicted to be 2.3E-3 rad/day and that for the burrowing owl is 
2.2E-3 rad/day. The dose rates for the deer mouse and the burrowing owl are lower than the 
benchmark of 0.1 rad/day. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 68. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at the site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 

These conservative assumptions are used to be more protective of the ecological resources 
potentially affected by the site. Conservatisms incorporated into this risk assessment include 
the use of maximum analyte concentrations measured in soil samples to evaluate risk, the use 
of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of strict 
herbivorous and strict insectivorous diets for predicting the extreme HQ values for the deer 
mouse. Each of these uncertainties, which are consistent among each of the SWMU-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNL/NM ER Project (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
Cs-137, Th-232, U-235, and U-238 are primarily related to those inherent in the radionuclide
specific data. Radionuclide-dependent data are measured values that have their associated 
errors. The dose-rate models used for these calculations are based upon conservative 
estimates of receptor shape, radiation absorption by body tissues, and intake parameters. The 
goal is to provide a realistic but conservative estimate of a receptor's internal and external 
exposure to radionuclides in soil. 

A further source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentrations to evaluate exposure and risk. This results 
in a conservative exposure scenario that does not necessarily reflect actual site conditions. To 
evaluate the potential effect on risk predictions of using the maximum concentrations as 
exposure point concentrations, UCLs of the mean soil concentrations (Appendix 2) were 
calculated for arsenic (5.04 mg/kg), barium (241 mg/kg), chromium (7.58 mg/kg), lead 
(1 04 mg/kg), thallium (0.88 mg/kg), vanadium (19.0 mg/kg), and 2,4-dinitrotoluene 
(0.28 mg/kg). The UCLs for arsenic, chromium, thallium, and vanadium are less than the 
background screening levels, indicating that average exposures for these COPECs at this site 
are within background levels. In addition, the UCLs reduce all of the deer mouse HQs to levels 
below 5, indicating low average risk to this receptor from these COPECs. 

Based upon this uncertainty analysis, the potential for ecological risks at SWMU 68 is expected 
to be low. HQs greater than unity were predicted; however, closer examination of the exposure 
assumptions revealed an overestimation of risk primarily attributed to conservative toxicity 
benchmarks; the use of maximum concentrations, maximum bioavailability, and maximum area 
use to estimate exposure; and the contribution of background risk. 
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Table 16 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at SWMU 68 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

Cs-137 
Th-232 
U-235 
U-238 

MDA 
NO() 
pCi/g 
SWMU 

0.541 4.2E-5 
2.23 4.2E-4 

ND (0.679) 1.8E-5 
10.9 1.8E-3 

Total Dose 2.3E-3 

=Minimum detectable activity. 
=Not detected above the MDA, shown in parentheses. 
= Picocurie(s) per gram. 
= Solid Waste Management Unit. 

Table 17 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at SWMU 68 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

Cs-137 
Th-232 
U-235 
U-238 

MDA 
NO() 
pCi/g 
SWMU 

0.541 3.6E-5 
2.23 4.2E-4 

ND (0.679) 1.4E-5 
10.9 1.7E-3 

Total Dose 2.2E-3 

=Minimum detectable activity. 
=Not detected above the MDA, shown in parentheses. 
= Picocurie(s) per gram. 
=Solid Waste Management Unit. 

2110/2006 
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Vll.3.6 Risk Interpretation 

Ecological risks associated with SWMU 68 were estimated through a risk assessment that 
incorporates site-specific information when available. Initial predictions of potential risk to 
plants and deer mice from exposure to several metals were based upon maximum measured 
soil concentrations, highly conservative plant toxicity benchmarks, and assumptions of high 
bioavailability. Actual risk to this receptor is expected to be low based upon more realistic 
exposure assumptions. Predictions of potential risk to the deer mouse from exposures to 
metals can also be attributed to conservative exposure assumptions. Based upon this final 
analysis, the potential for ecological risks associated with SWMU 68 is expected to be low. 

V11.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for CAC or whether additional data should 
be collected to more thoroughly assess actual ecological risk at the site. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for CAC. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

2/10/2006 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNLINM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNLINM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNLINM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNLINM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et a/. October 
1995); Workbook: Future Use Management Areas 3, 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNL!NM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinkinq water water 
lnqestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED February 2004). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT =time over which exposure is averaged. 

( 1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem (mrem)/year for industrial and recreational future use 
and 75 mrem/year for the unlikely event that institutional control of the site is lost and the site is 
used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *fR*CF *EF*ED J =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs *fR*EF*ED*(YvFor jpEF) 
I =--------'--.:....:c.__..:........::-='---

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
VF =soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ___________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2} 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

2/10/2006 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = ---"-w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Lfm3) 
IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x10-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNL/NM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time {days) 
for Carcinogenic Compounds 25,55oa.b 25,550a,b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,95oa.b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3fday) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Sf>ecific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
lnQestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,95oe 
Mass Loading for Inhalation gfm3 1.36 E-Sd 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

a Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996}. 
dFor radionuclides, RESRAD (ANL 1993). 
esNL/NM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA =Not applicable. 
wk = Week(s). 
yr = Year(s). 
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U.S. Environmental Protection Agency (EPA), 1992. "Dermal Exposure Assessment: Principles 
and Applications," EPA/600/8-91/011 B, Office of Research and Development, 
Washington, D.C. 
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RISK ASSESSMENT FOR SWMU 68 

APPENDIX2 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

2110/2006 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (COGs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the 
COGs is more representative of actual site conditions. The NMED has proposed the use of the 
95, 97.5, or 99% upper confidence limit (UCL) of the mean (depending upon the variants of the 
data set) to represent average concentrations at a site (NMED February 2004). The UCL is 
calculated according to NMED guidance (Tharp June 2002) using the U.S. Environmental 
Protection Agency ProUCL program (EPA Apri12002). Attached are the outputs from that 
program and the calculated UCLs used in the risk analysis. 

References 

EPA, see U.S. Environmental Protection Agency. 

New Mexico Environment Department (NMED), December 2000. "Technical Background 
Document for Development of Soil Screening Levels," Hazardous Waste Bureau and Ground 
Water Quality Bureau Voluntary Remediation Program, New Mexico Environment Department, 
Santa Fe, New Mexico. December 18, 2000. 

NMED, see New Mexico Environment Department. 

Tharp, T. (Weston Solutions, Inc.), June 2002. Personal communication with K. Olsen 
(Hazardous Waste Bureau, New Mexico Environment Department). June 12, 2002. 

U.S. Environmental Protection Agency (EPA), April2002. ProUCL User's Guide, 
U.S. Environmental Protection Agency, Washington, D.C. 
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SWMU 68 Human Health and Ecological 

Summary Statistics for Lead 
Number of Samples 86 
Minimum 3.5 
Maximum 702 
Mean I 21.3 
Median 9.3 
Standard Deviation 77.4 
Variance 5991.1 
Coefficient of Variation 3.6 
Skewness 8.3 

Lilliefors Test Statisitic 0.4 
Lilliefors 5% Critical Value 0.1 
Data not Normal at 5% Significance Level 
Data not Lognormal: Try Non-parametric UCL 

991% UCL (Assuming Normal Data) 
Student's-t 41.0 

·--

991% UCL (Adjusted for Skewness) 
Adjusted-CL T 55.4 
Modified-t 42.3 

---· 
991% Non-parametric UCL 

CLT 40.7 
Jackknife 41.0 
Standard Bootstrap 40.5 
Bootstrap-t 210.6 
Chebyshev (Mean, Std) 104.3 



SWMU 68 Human Health and Ecological 
--

Summary Statistics for Arsenic 
-

Number of Samples 94 
--

Minimum 1.4 
Maximum 13.4 
Mean I 4.31 
Median 4.1 
Standard Deviation 1.64 
Variance 2.68 

-----
Coefficient of Variation 0.38 
Skewness 2.05 

Lilliefors Test Statisitic 0.130662 
Lilliefors 5% Critical Value 0.091384 

---

Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

--·--

I I 
951% UCL (Assuming Normal Data) 

Student's-t 4.589677 
-~ 

951% UCL (Adjusted for Skewness) _____ _. __ 
Adjusted-CL T __ 4.62 

--

Modified-t 4.60 
------

r-------
951% Non-parametric UCL 

----

-~ 

CLT 4.59 
--· ·--

Jackknife 4.59 
----

Standard Bootstrap 4.58 
Bootstrap-t 4.61 
Chebyshev (Mean, Std) 5.04 



SWMU 68 Ecological I 

Summary Statistics for Barium 
Number of Samples 87 
Minimum 47.8 
Maximum 429 
Mean I 157.1 
Median 142.0 
Standard Deviation 78.3 
Variance 6124.9 
Coefficient of Variation 0.5 
Skewness 1.4 

Lilliefors Test Statisitic 0.100297 
Lilliefors 5% Critical Value 0.094989 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

I I 
991% UCL (Assuming Normal Data) 

Student's-t 177.0 
-· 

991% UCL (Adjusted for Skewness) 
--

Adjusted-CL T 179.2 
Modified-t 177.2 

991% Non-parametric UCL 
... 

CLT 176.6 
Jackknife 177.0 
Standard Bootstrap 175.9 
Bootstrap-t 180.4 
Chebyshev (Mean, Std) 240.6 



SWMU 68 Ecological 

Summary Statistics for Chromium Summary Statistics for In( Chromium) 
Number of Samples 87 Minimum 0.99 
Minimum 2.7 Maximum 2.71 
Maximum 15 Mean I 1.88 
Mean 7.017471 Standard Deviation 0.39 
Median 6.5 Variance 0.15 
Standard Deviation 2.71 
Variance 7.36 Lilliefors Test Statisitic 0.05 
Coefficient of Variation 0.39 Lilliefors 5% Critical Value 0.09 
Skewness 0.88 Data are Lognormal at 5% Significance Level 

95% UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution 
Student's-t 7.50 MLE Mean 7.03 

MLE Standard Deviation 2.83 
95 % UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.40 

Adjusted-CL T 7.53 MLE Skewness 1.27 
Modified-t 7.51 MLE Median 6.53 

MLE 80% Quantile 9.05 
95 % Non-parametric UCL MLE 90% Quantile 10.73 

CLT 7.50 MLE 95% Quantile 12.33 
Jackknife 7.50 MLE 99% Quantile 16.05 
Standard Bootstrap 7.50 r---
Bootstrap-t 7.54 MVU Estimate of Median 6.52 
Chebyshev (Mean, Std) 8.29 MVU Estimate of Mean 7.03 

---
MVU Estimate of Std. Dev. 2.81 
MVU Estimate of SE of Mean 0.30 

UCL Assuming Lognormal Distribution 
95% H-UCL 7.58 
95% Chebyshev (MVUE) UCL 8.34 
99% Chebyshev (MVUE) UCL 10.02 
Recommended UCL to use: 

I Student's-t or H-UCL 



SWMU 68 Ecological I 

Summary Statistics for Thallium 
Number of Samples 22 
Minimum 0.05525 
Maximum 1.8 
Mean I 0.413 
Median 0.199 
Standard Deviation 0.499 
Variance 0.249 
Coefficient of Variation 1.209 
Skewness 1.866 

Shapiro-Wilk Test Statisitic 0.807464 
Shapiro-Wilk 5% Critical Value 0.911 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

l I 
951% UCL (Assuming Normal Data) 

Student's-t 0.596 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.633 
Modified-t 0.603 

951% Non-parametric UCL 
CLT 0.588 
Jackknife 0.596 
Standard Bootstrap 0.583 

-~ 

Bootstrap-t 0.703 
Chebyshev (Mean, Std) 0.877 



SWMU 68 Ecological 

Summary Statistics for Vanadium Summary Statistics for ln(Vanadium) 
Number of Samples 22 Minimum 2.09 
Minimum 8.06 Maximum 3.21 
Maximum 24.7 Mean I 2.80 
Mean 16.95 Standard Deviation 0.28 
Median 16.75 Variance 0.08 

"---

Standard Deviation 4.47 
Variance 19.99 Shapiro-Wilk Test Statisitic 0.96 

----·-

Coefficient of Variation 0.26 Shapiro-Wilk 5% Critical Value 0.91 
Skewness 0.20 Data are Lognormal at 5% Significance Level 

95% UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution 
Student's-t 18.59 MLE Mean 17.00 

MLE Standard Deviation 4.81 
95 % UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.28 

Adjusted-CL T 18.56 MLE Skewness 0.87 
Modified-t 18.60 MLE Median 16.36 

MLE 80% Quantile 20.68 
95 % Non-parametric UCL MLE 90% Quantile 23.37 

CLT 18.52 MLE 95% Quantile 25.82 
--

Jackknife 18.59 MLE 99% Quantile 31.19 
---

Standard Bootstrap 18.48 
Bootstrap-t 18.71 MVU Estimate of Median 16.33 
Chebyshev (Mean, Std) 21.10 MVU Estimate of Mean 16.97 

MVU Estimate of Std. Dev. 4.77 
MVU Estimate of SE of Mean 1.02 

-·· 

UCL Assuming Lognormal Distribution 
95% H-UCL 18.98 
95% Chebyshev (MVUE) UCL 21.40 
99% Chebyshev (MVUE) UCL 27.08 
Recommended UCL to use: 

I Student's-t or H-UCL 



SWMU 68 Ecological I 

Summary Statistics for 2,4-Dinitrotoluene 
Number of Samples 131 
Minimum 0.002 
Maximum 5.100 
Mean I 0.090 
Median 0.019 
Standard Deviation 0.491 
Variance 0.241 
Coefficient of Variation 5.475 
Skewness 9.011 

Lilliefors Test Statisitic 0.342 
Lilliefors 5% Critical Value 0.077 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

I I 
95]% UCL (Assuming Normal Data) 

Student's-t 0.161 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.196 
Modified-t 0.166 

951% Non-parametric UCL 
CLT 0.160 
Jackknife 0.161 
Standard Bootstrap 0.161 
Bootstrap-t 0.359 
Chebyshev (Mean, Std) 0.277 
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SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CENTRAL COYOTE TEST 

SNL Task Leader: PAVLETICH 

SMO Projed Coordinator: PUISSANT 

ARCOC Lab LabiD 

05314 GEL 9608295 

Date 
Correction Requested from Lab: ----

· / tJorredions Received: 

Assigned to Reviewer: 

Review Complete: 

EDD to Hard Copy Comparisou: ----
·Preliminary Notification: 

Case NoJService Order: 3634.400 

Org/Mail Stop: 6685/1148 

Sample Ship Date: 

Preliminary 
Received 

Requester: 

Reviewer: 

Sipature: 

Fiaal 
Received 

10/24/96 

Penon Notified: 

8/U/96 

EDD Reeeived 

Final Transmittal: La/t..a/1£ Transmitted To: _P_A_VL_E_T_IC_H ____ _ 

Filed in Records Center: Transmitted By: 

) 

Comments: ~)' 5cof to tl'/•ck £yea •f(f,.. f21/J._, " .. t /H[oes Fop,_,..,... 

t,.o .. Ju ~ Qc ·tJ. 

..:--
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) ( ,. I 
Atl•c:htnoatl A 
Novenabcr I99S 

DOCUMENT A TJON COMPlET'fNESS CHECKLIST LIJI'}/)' 1 L f t. 
(DATA VERIFICAnONNALIDATION LEVEl1- DV1) ~ 'r "I. 

. P.~oject leade~ lq v /e. i i cl, Project Name Ct..., ful C~)r:p(c Zest· f!,,.o. Case No. :74 3y. S1?o 

AniCOC No, ~O-S~11L.;;~~------ Analytical lab _ .... r;~e;._.z ___________ _ SDG No. 9, o ?.29.5"' 

/11 tile tables below, mark any l(lformallon that Is m&slng or /ncotT&cland glva an axplanallon • 

. . -and Chain of CustodY Record 
line CorHPlata? · Resolved?, 
No. It~ I Yes No 

. 
It no, ~~aln Yes No 

1.1 All items on coo complete - data entrY clade Initiated and dated ttl" 
1.2 Container lype{s}_ conect for analy&ea ............. .d 

., 
1.3 Sample votume adequate for f. and tvPtts of analyses requested v . 
1.4 Pre5ervaUva correc;t for analyses raitueatad ./ 'l'io .... ""~ c.. •lc.s 6.116.~ 1~• ' l.-J~,_~, .t::.-.I&A:Ii!: ' 

·1.5 custodY records conUnuous and te 7 ·r • 
1.-6 Lab sample number(s) provided -./ . 
1.7 Condlllon upon receipt Information .,.. 
1.8 Tritium Screen data (Radlabs) / /I,_J~~.,-;;J -~ .C'OC -It #tra.J. 1-.1: r.fL'L;.J_ a- rer. 

--- . ~~-·~·--- .. ------- --- ---

Une I le? . Reaotved? · 
No. Hem . 

Yes No Jr no. 8XP1aln Yes No . 
2.1 Data revlflo.yed. signature .,.. 
2.2 Dale samples received. v 
2.3 Me&hod reference number(s) .._,lt"Ute and correct v 
2 ... QuafltY control data provided (MB, LCS, LCD, Detection Limit) ./' • Q(,. Ca.:l1.J ~,.•cc, ,-c.._. • ., .. ,...., .C,,.. I,, . ...... 
2.5 Matrix spikelmatrbc s~ke"' data~lded(lf re_guestad} o/ 

. 
2.0 Narrative .,. uv•~ v' ' 

' 

2.7 TAT met V"' .OMt.. 9/iV/" Q,,. ,".J.. /fJ/Z11/ooc. 
2.8 Hold Umes-mel ~ . 
2.9 AA requesled resull data provided / i 

-~·----·---. 

flased on 11\6 ~avlew,lhla dalls paokaga 11 complala (;3'Yas 0No 
II no, provide : correction request tracking I ------

Data: rtuvk:Jwed hy: ~~ ·" 'Ji+-k, 
and data corr~ion tequeat was .ubmltted: -----

Pace: tz/,z/t' C~5Bd by: -~----------- -----



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

Project Name LeY\·~\ ( o'aD~ Tes'+ A-re~-s S ,1~ b 8 
Case Number 3lo31-- A/DO 

Sample Numbers 'Q;b ?- os - 0.3 D 1 ~ b. 

AR/COC No. oS 3i-{ 
ARICOC No.--

ARICOC No.---
ARICOC No.----

10 EVALUATION . 

Analytical laboratory G£ 1---==-----------
Analytical laboratory-----------

Analytical laboratory-------
Analytical laboratory---------

Page 1 of 5 

SDG No. 'f6 D 1f ;;;{ 7 ~ 
SOG No.~-----
SOG No .. _____ _ 

SOG No.~-----

Item Yes No If no, Samp'- 10 NoJFraction(s) and Analysis 

1) Sample volume, container, and /11..1 ... ~YI't,··Qlll s~-.r:1f .. s t:>3D;t ftf -
preservation correct? v O~C·r~!) "", cl o3c-.:J.:z c.., +:....,... UD ·l.' 

2) Holding times met for all ~i- kcfr~-v ifbid -1. H. ~ m;:ss (2c(_ ..fitr 
samples? 

0.3t' Jl:1" -o S t:lt:,~"~ S"...,l-1/~ f @G...-;p,_,_ f-. ''• .. II 
bc..,...t.. ' • 

3) Reporting units appropriate for the 
matrix and meet projec:t·specific v requirements? 

4) auantlbition limit met for all 
samples? ~ 

5) Accuracy ..... ~·'l.~l _,., '] 1"Sfr..f--.J 
a} Laboratory control sample ·( Jill I f)_, -cr.~~ 

accur-=r reportad and met for . . .. '.,.. . "'"" .,""' 
all sampln? \J 

b) Sunaga data teported and 
mt1 for Ill organic samplea ./ an•ld by a gu chroma-
togr.,tty technique? 

Reviewed by: ({\ r&i...k ~ w-::J 

Date: I-f -'11-

~ 



6) 

7) 

• 

8) 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No If no. Sample ID No./Fraction(s) and Analysis 

C) Matrix spike recovery data 

reported and met for all / 
samples for which it was 

requested? 

Precision .Se~t Se-..i -vol Cl.lliCl!:. I 1)--oV L( S [:) 
a) Laboratory control sample / ~·~~J precision reported and met for 

aN samples? 

b) Matrix spike duplicate RPD 
data reported and met for all 
samples for which it was ~ 
requested? 

Blank data 
. "'· 

Method or raagant blank data a) 

/ reported and met for all 

samples? 

b) Sampling blank (e.g., field, 

trip, and equipment) data / reported and met? 

Narrative included, correct,' and 

complete? 

' 
/ 
D 

. -

2.0 COMMENTS:. AJI items marked "No" above must be explained in this section. For each item, give 
SNLJNM ID No. and the analysis. If appropriate, ot all samples affected by the finding. · 

(t) .:Sc;lo'\(2lgs C\}Vll_;.,cf !Nlij)"V\t>.i \e..b -42("{.,\II:':Q!l\t:& jJ Vl!~dlf..,. ... O' tv.!, t~o-V 
flli:;.'>E>e'b ssl¢1 ,:zk y.,)(.,.~ ,.ve-t- a1ur-<(~ci wt (-l.v~s a0 ;.vc(CC'.;me ;.u trfy,oc 1 pa"'~tkr 

to l'<.!. IV•:MA. -h~~ I.N <·':> r .. h-± c\.4c.k~ a+ I r.~- iv h •. r\· lcJl:'-l> cf,.,clc. ..d ( rwse~,& a+-
J .... • 

~~ \r•'c~, (;2.) 7_=t-b:"'c]~M \Jotd -h~e. au.-J,.J 'j-d.,y 1,~,'f .4c ,,Je,p.) :54~tJp/<".r, 
Reviewed by: Much ~l'I...J 

·oate: \ - i ~ 1--

Ali2-941SNL:SOP3044B.R t 



) 

----

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDAnON LEVEL 2-DV2} 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

lh~~ ·t...JM ;.nCc11A,ec fy O«M .. f.-sl i) 14. 14. b. (G. ) J.. C! S 0 f)/l!CtS<D..U 

w q S. p DIIY" ~ .5 &:r?t l- v o lo -li-e g .., a !u.s ,-:; • D « -6> 4. -e £ cC. ~,; 1-.-c/ 
I ' 

.·• 

Reviewed by: . (Yl.~~ 

Date: t-1 - 7 ::r---

ALI2-94/SNL:SOP30448.R1 



OAT A QUALITY INDICATOR CHECKLIST 
{DATA VERIFICATIONNALIDATION LEVEL2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

o3o11Cf -r.> 5 \to a. 8?.. :t-o V'S p TlcLf.,_,./ Qr'l!.'j~ "'""h;J, ~ s·t;-d/~c.. . , 0 . 
o 3 o 7.J.o- !1-r. /,'./4$ .,.,() f ~ dcr,I./Q..k_ S C,>K.I7/t"..5 Wt!.M..._ 

03o 72-r-r>:J ,..ec~ttied wa~Yt?a..+lk Lt:tb. J...r!s. D 

()$0 ":/- 22.-•-:>' 
. 

pf'UIJ(~ wa .s _g_-...ra i dt. _i_h'f/·b. -1[!..-

&J3o '7-2 3-e~ <r zro I""- .SDi Is. 
() 3 o 1::zv-o:f' I I I 
() 3D7;1.S-os;:' \]/ ,v il ; 
t>'3o ":/;lfo-oS'" "SY.tlC. 8;:170 u::r-

£':1- frq c -h~ lt l>id'/ -h~ ("";kt"t'cl._;;J} 
_-_Tiu..Jvt-.f a_rvse...-v ... h~ /tVIod'e .. ~k 

r 

QUALIFIERS: 

J = Estimated quantity (provide reason} Q = Ouantitation limit does not meet criteria 

8 • Contamination in blank (indicate which blank) A. Laboratory accuracy does not meet criteria 

P • Laboratory preeision does not meet criteria U • Analyte is undetected (indicate which analyte and 

R • Reporting units inappropriate reason for qualification) 

N .. There is presumptive evidence of the presence NJ .. There is presumptive evidence of the presence of the 

of the material material at an estimated quantity. 

UJ "'The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inacoirate or imprecise. 

Reviewed by: ~ ;;/y"" 
Date: 

ALJ2·94/SNL:SOP30448. A 1 

-1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ 
Fraction No. 

/ 

, . 

. -~ .. ·" 

Analysis 

/ 
/ 

/ 

Qualifiers Comments 

/ 

7 

.... ~· 

Page 5 of 5 

/ 

Reviewed by: y{\<A.,__k ~f~ Approved by:• -------------

Data: I -"2\- ·'j-.:f- Date: 

"Task!Projvct Leader must approve data package. 

AU2·!WSNL;SOP304-48.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

TOP 94-03 
Rev.O 
Attachment C 
Page 99 ol t 15 

·July 1994 

Page 1 of 18 

SITE OR PROJECT(",, la./1ist.f1rw~ :S, fc &8 
ANALYTICAL LABORATORY (;1!"1-..-.. _____ _ SAMPLE IDS o 3~> ~ tt-r #tnt o :J tJ 12./'.Y 

NO. OF SAMPLES :f -s.u·ts J- ..., ... +~...-

LABORATORY REPORT# 9,0 f~ ~ !> 
CASE NO. "3 Cr "'31· ljQo 

DATA ASSESSMENT SUMMARY 

Describe problems/qualifiCations below (Action Items and Areas of Concern) · 

voc svoc PEST/PCB 

1. HOLDING ll:J 
TIMES/PRESERVATION 

2. GC/MS INST. PERFORM. 
,.,... 

3. CALIBRATIONS/WINDOWS ~ 

4. BLANKS / 
5. SURROGATES / 

' . / 6. MATRIX S~IKEIDUP 
7. LABORATORY CONTROL / 

SAMPLES 
8. INTERNAL STANDARDS l/ 
9. COMPOUND· V' 

IDENTIFICATION 
10. SYSTEM PERFORMANCE / 
11 . OVERALL ASSESSMENT 4~) 

./ (check mark)- Acceptable: Data had no problems or qualified due to minor problems 
N • Data qualified due to major problems 
X • Problems, but do not affect data 
Qualifiers: J - Estimate 

UJ - Undetected, estimated 

OTHER 

··' I 

ACTION ITEMS:·----------------------------=---

Reviewed By: .L.r1..:..--Lt.t~rMl_:__=---
Date: /-11>4 7: 
Al12·94/WP/SNL:SOP3044C.A1 



TOP 94·03 
Rev. 0 
Attachment C 
Page 100 ol 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Page 2 of 18 

PROJECTITASKLEADER: ___ ~~--~p4V~~k~~~~------------------------------

ACTION ITEMS:--------------------------~------------------------------

' 
AREAS OF CONCERN: hi Yf'1=t1~ . 'f Mrdz;;._* NUl~' 

OVERALL DATA QUALITY ASSESSMENT ;p4_ &< zt"h -4/~ bA 

Reviewed By: tt/~ k ~<--. 
Date: (-:t<>-f]= 
ALI2·94iWPISNL:SOP3044C. A 1 

I 
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TOP 94..()3 
Rev. 0 
Attachment C 
Page 101 of 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used to evaluate the samples. 

SW-846, 3rd. ed. 
Other: 

Page 3 of 18 

• 

------------------------------------------------------
list below samples that were over holding time criteria. 

Sample ID· _p.srr ..Q.ata..Analyzea- Action -
o So t:u. - cr;s- ~ otlee- ft.r/. .sj,jp(.. i£1~: 8/tt/f(, 1tJo lc~ ,~ orJ-Z-

I I . 

.. 

;. .. 
' 

NOTE: VTSR = Validated time of sample receipt. 

Were the correct preservatives used? Yes EJ No~ 
List below samples 1hat were incorrectly preserved. 

Sample No. Type of Sample Deficiency Action 

() 1o rl q .. v5 'Soil So~Vdfl., /feY D f. 1 1 ~ <f'llqh_~;.tl SQIOI/~ (, 
17;3 r/r 2.o -o) J 7 !eJvJJ. f dr leA~ 
b; o 1- Z. I -o} I 

r 

I . lltml ~ i-111 Dll-2 
0,0 1-'1-'2..-{).; I -I 

V>p:}· ~-p)' I J 
/ 

e 3'0-1-·2. 't-o:, J, / 
t:J-;_o"1Z..~-o }' s~,, 

J; J til.~o? ~ -• Wt:dr,... 

.··~ Rev.iewed By: (!/;~ ~ 
Date: /:::__?d 

. AU2-94JWPISNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3 DV-3) 

Page 4 of 18 

2.0 GCIMS TUNING CRITERIA 

Has a GC/MS tuning performance been analyzed for every 1Welve hours of sample analysis for each GCIMS 

instrument used? Yes li2f No 0 

Was the.correct standard (listed in the EPA Method} used? Yes I:2J No 0 

Have the ion abundance criteria been met for each tune? Yes Ga" No 0 

NOTE: GCIMS abundance criteria is specified by EPA method for GC/MS analysis (EPA 8240A or 8270A}. 

If no for any of the above, list all the data associated with the tune that either failed criteria or in which there 
was no tune. 

Oat em me Problem Sample Affected (Action) 

' .. / 
A v 

I 
•. ·. 

/ 

/ v -·' . . 
/ 

Check for transcription/calculation errors. If errors are present, briefly summarize necessary changes: 

7 
Is the spectra of the mass calibration acceptable? Yes g No 0 

Reviewed By: n'1.w!:L."1 
Date: 1 ~to -j r 
ALI2·94NIPJSNL;SOP3044C.R1 

, ... '"' 

·· . ,. 

I -: 



-

.. 
. · 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation Level 3 DV-3) 

. 
3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention Time 

Is DDT retention time for packed columns >12 minutes (except for OV-1 and -101)? 

YesD NoD 

If no, list below the DDT standards that failed criteria: 

Affected samples and compounds: / 
/ 

/ 
3.2 Retentloo time Windows /-

Ust below ~~s ~.~~were not within e relerdk>n time windows. 

~T- RT 
Datemme Compound _/ Window Action 

/ 
/ 

/ 
/ 

, Reviewed By: ~G 
Date: _J.:,__'_"""~....__,-iL-~.~..----
AU2-94twPISNL:soPJo44C.R1 
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Page 5 of 18 

. .... . 
Affected Samples 



TOP 94·03 
Rev.O 
Attachment C 
Page 104 of 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMA 
(Data Verification/Validation Level 3 0 

3.3 DDT and Endrin Degradation . 

c) 
FOAM 

-3) 
Page 6 of 18 

List below the standards that have a DDT or Endrin breakdown o >20% (or a combined breakdown of >20%). 

Datemme Standard 10 DOT/Enclrin 'Yo Bre,r{down Action Affected Samples 

I 
I -; 

I 
K1 dr 

3.4 DBC Retention Time Check 6 
Is the %0 b~;~e~~ EVAL A and ea analysis (quantitation and con#innation) DBC retention time within OC 
limits 2% for acked column, 0.3~ ca ilia 10 <0.32 mm and 1% for me abore ? p p ry g 

Yes 0 NoD I . •• ' t 

Date j Sample ID OBC%0 Action 

I 
I 

I 
I 

For th~riteria oullined in Sections 6.1-6 .4, check tor transcription/calculation errors. 

If errors a found. list below with necessary corrections: · 

I 
I 

Reviewed By: r{\~ ~h 
Date: l-(o.-qq-
Al12·94M'PJSNL:SoP3o44C.R 1 

. 

i 

--~-
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BILL RICHARDSON 
GOVERNOR 

March 1, 2006 

Patty Wagner 
Manager 
Sandia Site Office/NNSA 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 
Telephone (505) 428-2500 

Fax (505) 428-2567 
www.nmenv.state.nm.us 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Les E. Shephard 
Vice President 

U.S. Department of Energy 
P.O. Box 5400, MS 0184 
Albuquerque~ NM 87185-5400 

Energy, Information and Infrastructure Surety 
Sandia National Laboratories 
P.O. Box 5800, MS 0724 
Albuquerque, NM 87185 

RE: NOTICE OF APPROVAL: RESPONSE TO REQUEST FOR 
SUPPLEMENTAL INFORMATION AND NOTICE OF DEFICIENCY 
FOR SWMU 46, OCTOBER 2005 
SANDIA NATIONAL LABORATORIES EPA ID# NM5890110518 
HWB-SNL-99-006 

Dear Ms. Wagner and Mr. Shephard: 

The New Mexico Environment Department (NMED) has reviewed the U.S. Department of 
Energy's and Sandia Corporation's (collectively, the Permittees) subject report concerning solid 
waste management unit (SWMU) 46. The response to the July 2005 Request for Supplemental 
Information (RSI) for SWMU 46 is herein deemed adequate. NMED therefore issues a 
Certificate of Completion for Corrective Action Complete (CAC) With Controls for SWMU 46. 
In this case, residual levels of some metals (cadmium, silver, and nickel) in soil at the site 
preclude its future use without controls. 

Contaminated groundwater in the vicinity of SWMU 46 is subject to investigation, and if 
necessary, clean up pursuant to the Tijeras Arroyo Groundwater area requirements under Section 
IV.C ofthe Sandia Compliance Order on Consent (April29, 2004). 

The Permittees may initiate a Class 3 permit modification request for CAC for SWMU 46. The 
Class 3 Permit modification request includes requirements for public notice and for providing 
opportunity for public comment that are mandatory. In accordance with Section III.W.3.b of the 
Compliance Order on Consent (April29, 2004), the NMED's determination that corrective 



Ms. Wagner and Mr. Shephard 
March 1, 2006 
Page 2 

Compliance Order on Consent (April29, 2004), the NMED's determination that corrective 
action is complete is subject to the State's reservation of rights for new information or unknown 
conditions. As part of the Permit modification request process, new information may become 
available during the public comment period that a previously issued Certificate of Completion for 
a given site is not protective of human health or the environment. In accordance with Section 
III.T.2 of the Compliance Order on Consent, the State reserves all rights against the Permittees, 
and may withdraw a previously issued Certificate of Completion for any site where new 
information indicates that further corrective action is needed to protect human health and the 
environment. 

If you have any questions regarding this matter, please contact Mr. Brian L. Salem of my staff at 
(505) 845-5932. 

Sincerely, 

J~L~e~ 
Chief 
Hazardous Waste Bureau 

JPB:bls 

cc: J. Kieling, NMED HWB 
W. Moats, NMED HWB 
B. Salem, NMED HWB 
J. Volkerding, NMED DOE OB 
F. Nimick, SNL, MS 1089 
J. Gould, DOE/NNSAJSSO MS 0184 
L. King, EPA Region 6 (6PD-N) 
File: SNL 200~ and Reading 
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BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 
Telephone (505) 428-2500 

Fax (505) 428-2567 

www.nmenv.state.nm.us 
RON CURRY 

SECRETARY 

DERRITH WATCHMAN-MOORE 
DEPUTY SECRETARY 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

March 1, 2006 

Patty Wagner 
Manager 
Sandia Site Office/NNSA 
U.S. Department of Energy 
P.O. Box 5400, MS 0184 
Albuquerque, NM 87185-5400 

Peter B. Davies 
Director, Geoscience and Environment 
Center (6100) 
Sandia National Laboratories 
P.O. Box 5800, MS 0701 
Albuquerque, NM 87185-5800 

RE: FEE ASSESSMENT AND NOTICE OF APPROVAL: RESPONSE TO REQUEST 
FOR SUPPLEMENTAL INFORMATION AND PROPOSAL FOR CORRECTIVE 
ACTION COMPLETE BUILDING 9961 SEEPAGE PIT ADJACENT TO DRAIN 
AND SEPTIC SYSTEMS SWMU 154, TECHNICAL AREA III; JANUARY 2006 
SANDIA NATIONAL LABORATORIES EPA ID# NM5890110518 
HWB-SNL-99-008 and HWB-SNL-06-003 

Dear Ms. Wagner and Mr. Davies: 

The New Mexico Environment Department (NMED) has reviewed the U.S. Department of 
Energy's and Sandia Corporation's (collectively, the Permittees) subject document concerning 
Solid Waste Management Unit (SWMU) 154 and the newly discovered seepage pit located 
adjacent to SWMU 154. The response to the September 2005 Request for Supplemental 
Information is herein deemed adequate. NMED therefore issues a Certificate of Completion for 
Corrective Action Complete (CAC) With Controls for SWMU 154 and the newly discovered 
seepage pit. SWMU 154 appears to be only suitable for CAC status under an industrial land-use 
scenario. In this case, the high concentrations of high explosive compounds, in particular 2,4,6 
trinitrotoluene, in the soil at the site oil preclude its future use without controls. 

The Permittees may initiate a Class 3 permit modification request for CAC for SWMU 154 and 
the adjacent seepage pit. The Class 3 Permit modification request includes requirements for 
public notice and for providing opportunity for public comment that are mandatory. In 
accordance with Section III.W.3.b of the Compliance Order on Consent (April29, 2004), the 



Ms. Wagner and Mr. Davies 
March 1, 2006 
Page2 

NMED's determination that corrective action is complete is subject to the State's reservation of 
rights for new infonnation or unknown conditions. As part of the Permit modification request 
process, new infoxmation may become available during the public comment petiod that a 
previously issued Certificate of Completion for a given site is not protective of human health or 
the environment. In accordance with Section III.T.2 of the Compliance Order on Consent, the 
State reserves all rights against the Pennittees, and may withdraw a previously issued Certificate 
of Completion for any site where new infoxmation indicates that further corrective action is 
needed to protect human health and the environment. 

The newly discovered seepage pit is considered by the NMED to be a new SWMU separate from 
SWMU 154. For this reason, the NMED will assess a fee for its review ofthe subject report. 
The task number associated with this review is HWB-SNL-06-003. The New Mexico Hazardous 
Waste Management Fee Regulations at 20.4.2 NMAC require an assessment of fees for review of 
corrective action documents. NMED will issue an invoice to you under a separate letter. 

Payment will be due within sixty (60) calendar days from the date that you receive the invoice. 
If you disagree with the fee assessed, you may file an Administrative Appeal under the provisions 
of 20.4.2.302.1 NMAC. 

Please assign a name and a SWMU identification number of your choice to the newly discovered 
seepage pit when you request the Class 3 permit modification for CAC. 

If you have any questions regarding this matter, please contact Mr. Brian L. Salem of my staff at 
(505) 845-5932. 

Sincerely, 

/ 
· / I L/~ I ~ '-... 

t 
. James P. Bearzi 
Chief 
Hazardous Waste Bur~u 

JPB:bls 

cc: J. Kieling, NMED HWB 
W. Moats, NMED HWB 
B. Salem, NMED HWB 
J. Volkerding, NMED DOE OB 
F. Nimick, SNL, MS 1089 
J. Gould, DOE NNSAJSSO, MS 0184 



Ms. Wagner and Mr. Davies 
March 1, 2006 
Page 3 

File: SNL, 2006 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-0V2) 

Project Name Cevd-r~..t ( o';?.o{e Tes-t A-reo...s S 1ft. b 8 
Case Number 3(p3f_ ~Do 
Sample Numbers '03b 1- 03 - 0.3 D 1 ~ b. 

AR/COC No. Q5 3 i i Analytical laboratory__;(],=-.~;:;__-_'-___ _ 

ARJCOC No. Analytical laboratory--------

ARICOC No.---
ARICOC No.----

10 EVALUAOON . 

Analytical laboratory-------
Analytical laboratory--------

Page 1 of 5 

SOG No. 'f6 D 8' ;;z f 5' 
SOG No .. ______ _ 

SOG No.'--------
SOG No.;_ ____ _ 

I tam Vas No If no, Sample 10 NoJfraction(s) and Analysis 

1) Sample volume, container, and /ft.t ... Y Y>'f,· .. () l' I sttr...,r:Jif!>., t>3r:>;t (.::; -
preservation correct? ,/ 0 "3c-- 7-.2. S" "', cl o3c-:;;z c..." l.'rr lji) ·L' 

2) Holding times met for all ~i-. kch~""' ~~;id -1-.Hte ,?'!; ss C2d w-
~amp las_? 

v 03£.'1;1(:. -o S ae;~"~ S'<"->otl-, .. t r ~.-:p- ... t-''• 
bc~t... j ' 

3) Reporting units appropriate for the 
matrix and meat projac:t·specific 

V' raqui,..ments? 

4) Quantnation limit met for all 
samples? I' 

5) Accuracy -"'-~" '1. ~· -~':1 .y"' Sf;'-{-J 
a) Laboratory control sample ( ~ I 1'1.1 ([,~-...., 

accura,cy reported and met far .... , ' rP '""' 
allsamplea? \) 

b) Surrogate data reported and 
met for •II organic samplea / analyzed by a gas chroma-
tography technique? 

Reviewed by: rQ. cv-k. ~ u'".:) 
Date: /-1- 41-

i1!._ 



6) 

7) 

I 

8) 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VAUDATION LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No If no. Sample 10 No./Fraction(s) and Analysis 

c) Matrix spike recovery data 

reported and met for all ./ 
samples for which it was 

requested? 

Precision .Sci\ Se-..i -vol nMCt'!:.t C-v L(S [) 
a) laboratory control sample ~ ~·l ~eel precision reported and met for 

aN sample$? 

b) Matrix spike duplicate RPD 

data reported and mat for aU 

samples for which it was ~ 
requested? 

Blank data 
• r..'• 

Method or reagent blank data a) 

a/ reported and met for an 

samples? 

b) Sampling blank (e.g., field, 

trip, and equipment) data / reported and met? 

Narrative included, correct; and 

complete? 

~ 
/ 
) 

. -

2.0 COMMENTS:. AI items marked "No" above must be explained in this section. For each item, give 
SNLJNM 10 No. and the analysis. If appropriate, ot all samples affected by the finding. 

(t1 SG'"'C?~Rs 'k'\A!~d 11v(;rmo.1 \e..h -4!)C'LW:Qvt\c& jJ ~vA+..,"fct tv.L ,s.e>-v 

f'nt
4
t.'te;;!;,Q $!;1¢1 pk. \.1,X!~ J<)C1- Wl"""fa..i~C.£ W( ~~~ A'~ ;,vcfrc_;f.rvti t.V M£oc I O'fC'U\~tk; 

(_j 

....... . ) 

+o lC<.!. .V•:I\.Ut..~Vt; ""'''=' fl,i.-± c\..Dc.k«{ a+ lt~~-iv b •. r\- Wf'~ c(...ck..J ( (1"'51i'T~ a.f-

\""' e \:e·1C~. (3) z. '1.-\:rr.di.M \1 t1(d tt~e nc ro<ef,.J 1 ,.c .. r 1,~ d . ..£" "Vie"J} 'J((,.,plt"s, 
Reviewed by: Mu.oJ,.., ~lJ.J 

·oate: \ -1 ~ "1--

ALJ2-CUISNL:SOP3044B.Rt 



) 

.--.. 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

/h;~ ·t...JM ;-ncQJA.ec f~v O!lMevl~cl b;:f ~ I~ b. (G. ) I.. C S 0 tvi{Ct.SclJ,J 

Lo..Jqs. pali"Y" ~ .s--..,t-vtJI .. -'i-e g-.,g /,s.-s. D ._A-_ 4.-e c;-cc.e-cl-d 
J I 

Reviewed by: . (?1~4c= 

Date: t-1- 9 1-' 

N../2·94/SNL:SOP30448.F\1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALfDATfON LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions tor which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample! 

Fraction No. Analysis Qualifiers Comments 

o3o11ct -c.> 5\ID~ 8~1-o vs 
o 3 o 7~c- 9-:r'". 

tJ3D72.t-D) 

0$0 '1 2 2. -· '$" 

fJ3o ':/'2 3-es-

t!J 3D 1-:Z'(-tJj"' 

() $D7;J..)--o!J( -.jl ' / 
()5o?..2b-o~ 'SY.DC 8.:::11'0 u:::r 

QUALIFIERS: 

J .. Estimated quantity (provide reason) 

8 •. Contamination in blank (indicate which blank) 

P • Labor~ory·preeision does not meet criteria 

R • Reporting units inappropriate 

N = There is presumptive evidence of the presence 

of the material 

UJ .. The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccUrate or imprecise. 

Reviewed by: ~ ;/yt-c--

Date: 

ALJ2-94JSNL:SOP3044B.R1 

r Tla.~l Qt'le;,e-r-11-/i.ii; --1 S'4-r?l~_5 
0 . 

tNIS ·?rD f c:t ck~vrz_k_ S,-,-r7lt"S w<:.~ 
l I 

~C.elieJ u.Jar'Yt'1a..+fi<. la:b. J...cs D 
. 

..va .s ov-b idt> i; . ._,· ·b. ~ PI'UlJ(~ 

'!! 2 -?f:J 1·7'\ .s()i Is. 

L 
it _j 

/i";).. ~ c -h~ 1-t 6ld'/: -b~ ("~t",.a._I"C:!/k 
~TJu.. ...,_,.( r:;,,vSe .... v-.. hdv, 1-v~.._ 

I ( 

a "' Ouantitation limit does not meet criteria 

A •. laboratory accuracy does not meet criteria 

U • Analyte is undetected (indicate which analyte and 

reason for qualification) 

NJ .. There is presumptive evidence of the presence of the 

material at an estimated quantity. 

-I 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ 
Fraction No. 

/ 

.· 
,., ...... ·· 

Analysis Qualifiers 

/ 

Comments 

/ 

~· 

; 
./ 

Page 5 of 5 

/ 

Reviewed by: ·f{\cv-..k l<..(y·tv.- Approved by:* --------------

Data: I --=+ ·'j'.f- Date: 

"Task/Projact Leader must approve data package. 

ALJ2-!WSNL:SOP30«8.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

TOP 94·03 
Rev.O 
Attachment C 
Page 99 of 115 

·July 1994 

Page 1 of 18 -

SITE OR PROJECT(,, h./7isf/1rtrt, :S, lc &8 
ANAL YTICALLABORATORY ~&:;;.._J!"_J-_---:---
LABORATORY REPORT# 'f'D f~ 'I> 

SAMPLE IDS o ~ .. ~tr-r ft,ot ol•12.£.Y 
NO. OF SAMPLES ::f -s.,·ts J- .,., ... +~..-

CASE NO. "3 (, "3"/ • Jj-Qo 

DATA ASSESSMENT SUMMARY 

Describe problems/qualifications below (Action ffems and Areas of Concern) · 

voc svoc PEST/PCB 

1. HOLDING tl:J 
TIMES/PRESERVATION 

2. GC/MS INST. PERFORM. Y"" 
3. CALIBRATIONS/WINDOWS ./ 
4. BLANKS / 
5. SURROGATES / 

' . ,/ 6. MATRIX S~IKEIDUP 
7. LABORATORY CONTROL / 

SAMPLES 
8. INTERNAL STANDARDS tL 
9. · COMPOUND· / 

IDENTIFICATION 

10. SYSTEM PERFORMANCE / 
11 . OVERALL ASSESSMENT 4~) 

./(check mark)- Acceptable: Data had no problems or qualified due to minor problems 
N - Data qualified due to major problems 
X - Problems, but do not affect data 
Qualifiers: J - Estimate 

UJ - Undetected, estimated 

OTHER 

··"' 

ACTION ITEMS:·-----------------------------

Reviewed By: .... r1-'----~+rM}..;.· ---=~--
Date: /-11>-1 7= 
ALJ2·94fWPISNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Page 2 of 18 

PROJECTITASKLEADER: ___ ~~~~p4V~~k~~~~------------------------------------------

ACTION ITEMS:----------------------------~---------------------------------

OVERALL DATA QUALITY ASSESSMENT ;p4_ a, :n"h -4/~ b-d-

Reviewed By: ~kl<-.. 
Date: 1 ---r<J-<1]: 
ALI2·94/WPISNL:SOP3044C. A 1 
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TOP 94-03 
Rev. 0 
Attachment c 
Page 101 of 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Page 3 of 18 

1.0 HOLDING TIMES AND PRESERVATION • 
Indicate the holding time criteria below that was used to evaluate the samples. 

SW-846, 3rd. ed. 

~her:--------------------------------------------------------------

List below samples that were over holding time criteria. 

Sample 10- ~ ..Qata-Analyzec.- Action -
0 St> 1;JIP- (!)5" ~otlee-W 8)',/p~ £l. J.. . 8/111?~ 1tJ11/c~ ~~ OrJ-Z, 

II ' 

.. . .. ' 

NOTE: VTSR =Validated time of sample receipt. 

Were the correct preservatives used? Yes EJ No~ 
List below samples that were incorrectly preserved. 

Sample No. Type of Sample Deficiency Action 

() 3r:> rl q -v5 'Soil SOIIWOfl.\ /f(ll D .J. J 1 oc_ tflltl/tif;.#' Sli~et/~f, 
tf.3o·r 2o -o> 7 feJv/1, f ~ k~~ 
D~ o 1- Z. I -oj I 

r 

I . lltml·t ~ DJ/-'2 
o;o 1--z.z-t>-5 I -, 
'() >o :t-· 1.-5 -os I l 

/ 
f) 3'(}"1-'l 't-o:, J l 
"~0'1 Z....')'-o ~ Sl)tl 

j; -J 19~v-?iu-" w~lrv 

.': Rev.iewed By: (!/;~ ~ 
Date: /::__ ?71 

- AL/2-94JWPISNL:SOPJ044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

( .... } 

···t 
i 

Page 4 of 18 

2.0 GCIMS TUNING CRITERIA 

Has a GC/MS tuning performance been analyzed for every twelve hours of sample analysis for each GCIMS 

instrument used? Yes li2f No 0 

Was the-correct standard (listed in the EPA Method) used? Yes 121 No 0 

Have the ion abundance criteria been met for each tune? Yes G?" No 0 

NOTE: GC/MS abundance criteria is specified by EPA method for GC/MS analysis (EPA 8240A or 8270A). 

If no for any of the above, list all the data associated with the tune that either failed criteria or in which there 
was no tune. 

Datemme Problem Sample Affeded (Action) 

' .. / 

./7 7 
I ··-. / 

7 -v- ... ' . . 
/ 

Check for transcription/calculation errors. If errors are present, briefly summarize necessary changes: 

7 
Is the spectra of the mass calibration acceptable? Yes 0' No 0 

Reviewed By: r4a.J:L.V'\ 
Date: 1 ~to 4 r 
AU2·941WPJSNL:SOP3044C.R 1 

-.,, . 
y· 

. .. 

I -; 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level3 DV-3) 

. 
3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DOT Retention Time 

Is DOT retention time for packed columns >12 minutes (except for OV·1 and ·101)? 

YesD NoD 

If no, list below the DDT standards that failed criteria: 

Affected samples and compounds: / 
/ 

/ 
3.2 Retention 1Jme Windows ~ 
Usl b- cam~~' '-~~ were not within e retention time windows, 

~T· RT 
Date/Time Compound / Window Action 

/ 
/ 

/ 
/ 

Reviewed By: ~G 
Date: _J.:+--'-"""7if#-~-i"-~.s..----
ALI2·94tWPJSNL:soP3o44C.R1 

TOP 94-03 
Rev.o 
Attachment C 
Page 103 of 115 
July 1994 

Page 5 of 18 

.. , , I . 

Affected Samples 
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ORGANIC DATA ASSESSMENT SUMMA 
(Data Verification/Validation Level 3 D 

3.3 DDT and Endrin Degradation 

c 
FORM 

3} 
Page 6 of 18 

List below the standards that have a DDT or Endrin breakdown >20% (or a combined breakdown of >20%). 

Date/Time Standard I D DDT/Enclrin % Bre;ri{down Action Affected Samples 

I 
7 

I 
I 

W' 
A )\Y 
J 

3.4 DBC Retention Time Check 
. .,'• 

Is the %D between EVAL A and ea analysis (quantitation and confirmation) DBC retention time within OC 
limits (2% for packed column. 0.3~ capillary 10 <0.32 mm, and 1% for megabore)? 

Yes 0 NoD . ., 1: I 

Date j Sample 10 DBC%0 Action 

I 
I 

I 
I 

For th1riteria oul/ined in Sections 6.1-8.4, check for transcription/calculation errors. 

If errors a found. list below with necessary corrections: · 

L 
I 

Reviewed By: r{\ cl ~ h 

Date: 1-(() ~ 'i -=l
All2·94M'PJSNL:soP3044C.R1 

I 

--··-



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

4.0 INITIAL CALIBRATION 

Has initial calibration been performed as required in the EPA method? Yes fd"" No 0 

TOP 94-03 
Rav.O 
Atlaehment C 
Page 105 cl115 
July 1994 

Page 7 of 18 

Were the correct number pf standards used to calibrate the instrument? Yes ~ No 0 

For GC analyses of PCBs and Pesticides, did the laboratory follow the correct 72-hour sequence of analysis? 

YesO No 0 

List below compounds which did not meet initial calibration criteria outlined by the EPA method. 

Instrument ID Date Compound AF~ Action Samples Affected 

W}50 (, :j _,_,, . 1{-.-t~l-k~M~j,_~ -- .7'8 ' ""'o .... e 
h ~4 -13lf<!_ ..... r? 

'\ I . , .. . ~ ~ kp~.t~ {,j, ro.l.Ytk /l.A.J) < D.o)- \J • 
tY)5D5' 

··'-·· 't ·31- ?f. 
'l1A ·cU..,crl.y I -3S' ~ I G'lo .-He. +ku \Q,... ':.uc 

··" & 

p-pl.trrty/~,.._ 5"(. 
. 

_·I/ I ._,.,., '""" 

11 &/-"'• pi"tob"'"~ ........ S'S' 
M -t:/ ;., I~ ~oJU't.C. -- '"{?-

I~ rt•pi't y I q,.,,~e ..... "'{ '-l 

:;t '{"'"" r~"'*"Y Jt,....;.e. - J.3 

\ \~ ~~rt- \v 
1 

Check for transcription/calculation errors. If errors are present, summarize necessary corrections below: 

;t.H'TI:?; 7oR'&.D 5~4 b'=- v~cl-e.r- '3o :fk ~ll £1~pod4 bu-t-.~ dV\11:: 
o:.;..,'f'IJ. A- ft.. c.c.L,">,..-h,A. cbec.t can.yz,>v,....ch- :f'y.._r .... rs.~ I'P+r.J' ~f.c.JI..'.e q~tt 

~ ---.-

Reviewed By: it!J_...J.. ~ 
oate: /---1 1fbr 
ALI2·94~PISNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

5.0 CONTINUING CALIBRATION 

Page B of 18 

() 
I 

Have co9iinuing calibration standards been analyzed at the f~equency specified .i~ the EPA method? {J 
VesEl NoD ~(!J!6 a.nd s?e.C.s IN all tmfr11Uid Qa-1-; ~ ~(} 

Ust below all COIJllOunds ~ich did not meet continuing callb<ation requirements. ~ 

~ 
Samples 

Instrument 10 Date Compound RF/%0 Affected 

v 
/ 

/ 
/ 

v 
' / . ' .. 

/ • -. 

/ 4 • t I 

Check for transcription and calculation errors. If errors are found, briefly summarize necessary corrections 
below: 

Reviewed By: YJ!}~ k:: 
Date: -~~-~ ..... t...>:;e_-9.1-...<.L_ ___ _ 
All2·94fWP/SNl:SOP3044C.Rl 

~ 



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificatio~alidation Level 3 DV-3) 

6.1 Method/Reagent and Instrument Blanks 

TOP 94·03 
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Has a method/reagent blank been analyzed for ea~h set of samples or for every 20 samples of similar rriatrix, 

whichever Is more 1requent? Yes ~ No 0 

Has an instrumentplank been analyzed at least once every.twelve hours for each GC/MS system used? 

YesO No~ 

6.2 Fielci/Rinse/Equipmem Blanks 

Are there fielcl/rinsele'!_u!.efllent blanks associated with each sampling day or at frequency specified in the 

sampling plan. Yes 0'" No 0 . 
1 -·· 

) List below compounds for which analyses were requested that were detected in any of the blanks analyzed: 

. ·. Cone. POL 
/Action Level . 

' Samples Affected . 
Date Blanklo · Compound ( ) ( ) (Action) 

/ 
/ 

/ 
/ 

/ 
/ 

// 
POL= Practical Quantitation Limit from EPA Method. 

Reviewed By:, (t/M& k 
Date: ~-~V 
ALI2·94/WP/SNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Page 10 

Are there any TICs present in the blanks that are also present in the samples? YesO Nor;:J 
If yes, list below. 

AI/A TIC.s VV<-«. ..... ~'f ,~""""" -"'',kX 

7 
7.0 SURROGATE RECOVERY 

Were s~ogate recoveries evaluated for each of the samples analyzed by GC or GC/MS? 

Yes 0' No 0 

of 18 

It surrogate standards other than those presented by SW·846 are used, list below with reference to applicable 
control limits used to evaluate the percent recoveries. 

Surrogate Compound Control Limits 

Ust bel~ the percent recoveries which cfod not meet etther SW-846 crilrlisted above. 

Surrogate 

~ ·Date Sample 10/Matrix Compound Action · 

/ 
/ 

/-
/ 

/ ' 

/ 
/ _. 

Reviewed By: y(/. ~ 
Date: ~tcl-j =r---
AU2-941WP/SNL:soP3044C.R1 
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ORGANIC DATA AS_SESSMENT SUMMARY FORM 

(Data VeriflcationiV!'llidatfon Level3 DV-3) 

TOP94..03 
Rav.O 
Attachment C 

. Page 109 ol115 
July t994 

Page 11 of 18 
If surrogate recovery was oLrtside of control limits, were the samples or method blank reanalyzed? 

Yes 0 No 0 N/A-

Are method blank surrogate recoveries outsi~ of limits upon reanalysis? Yes 0 NoD A-f-A-

Are transcription/calculation errors present? Yes 0 No g/ 

If yes, note necessary corrections. --------~ ....... ---------------

I ~ '" 

··-.. 
. '· 

Reviewed By: ~ ~ ~ 
Date: :;]5--j f 
Al!2-94/WPJSNL:SOP3044C.RI 

. .. 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV-3) 

8.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSIS 

Page 12 of 18 

Were MS/MSDs analyzed at the frequency required by the EPA method or OAPjP for each matrix type? 

Yes~ NoD · 

List below % recoveries and RPDs of compounds which did not meet criteria. Indicate on chart criteria used to 

evaluate recoveries and RPDs. /l1 ( 'fo R ~s t ("P'Ds ~~ 

o/oRec 

Date Sample 10/Matrix Compound RPD Action 

~ 
...... . 

/ . , .. 

' / .. ' . 
/ 

/ 
/. 

Revi~wed By: ~!0!' 
Date. -~..__-=-;.z._~L_----
Ali2·94/WPJSNL:soP3044C.Rt 

(. !: 

-
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

TOP 94·03 
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Page 13 of 18 

Have~abor tory control samples containing a representative number of the compounds of interest been 
analyze t the frequency specified in the EPA method or OAPjP? 

~ ~o . . 
Evaluate percent recoveries based on control limits established in individual EPA methods, or use established 
laboratory control limits. List below recoveries of compounds which did not meet criteria with reference to 
control limits used. lD p .I:.. ' L 

~/..'- J..C5 I i--C p 7Dt-S ~t:l11t'u ~b SPC " ..... c.~ 

Date Compound %Rec Control Limits Action Samples Affected 

L.----
~ 

. ____.... v 
' .. 

/ 
v 

·~- • ., 
' . 

Evaluate RPD based on control limits established in ipdividual EPA methods, or use established laboratory 
control limits. Ust below recoveries of compounds which did not meet criteria with reference to control limits 
used. 

KPD 
Date Compound ~ Control Limits Action Samples Affected 

r(/~~~~' 2. -cl..{tti'O I? k.-of ~1.r,.. t> - Z.o Q\lCf~LA S "''"' 
030 ~,q-o~-
"' ?iJ -~2~ --es-

..,-~.,.,i .. ,.~, ~ (.-{' 0,.. Z:o \~ o'))v-2.. 01D 1a1-0~ 
D3D "1-.:1.:1-()~ 

(t-f.t(Liit pit. i-4c'IL- ~ z.) o--z~.-z.... J &3 ° "f-.A3-<>S" 
1'1 ,, ~a..l.{~r~~ 

#"l;t}v-o S•d{ . 10:.3 o ... z->~'1 \ 
tJ3•7-~~ 

0 roov {ltltfflfC. 

¥..,.,, 'l..t).'f E> -z'l .. < """' 

Reviewed By: _/JJ/l'";-&-'--t'1-w~L~'.,...,_ )~ ~ ---
Date: ~ 
AU2-94No/PiSNL:SOP3044C.A1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data Verification/Validation Level 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION f A II - . *'- :_ IJ { { . ').'W n4-1'?1G{ (!..A.4{1~ 

List below the internal standard areas of samples or blanks which did not meet criteria. 

Internal Acceptable 
Date Sample 10 Out Range /""__ 

/ 
v 

/ 

/ 
1/ 

/ 
/ 

Page 14 of 18 

Action 

Are rete~n titnes.of the internal standards within 30 seconds of the associated calibration standard? 

Yes 0" No 0·· . 

11.0 TARGET COMPOUND LIST ANAL YTES 
11.1 GC/MS Analyses 

.··"' 

Are the reconstructed ion chromatograms, the mass spectra for the identified compounds, and the data sr.ste:'t 
printouts included? Yes~ No 0 L,til ~P~..J' ~ #D so,.,..... ..,.....,..~ J _r,-e~ rucv~ J 

Is chromatographic performance acceptable with respect to: 

Baseline stability? Yes W No 0 

Resolution? Yes ~ No D 

Peak shape? Yes W No 0 

Full-scale graph (attenuation}? Yes W No 0 

~ i: 
'--··{ 

I 

Reviewed By: fP'k.!!_u"' ---·-
Date: /- "if 
ALI2·94/WPISNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 ~V-3) 
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Page 15 of 18 

Is the RRT of each reported co~und within the limits given in the method of the standard RRT in the 

continuing calibration? Yes gar No 0 

Are all the ions present in the standard mass spectrum at a relative intensity greater than 10% also present in 

the mass spectrum? Yes ~ No 0 

Do sample and standard relative Intensities agree within 20%'? Yes a--No 0 

If no for any of the above, indk:ate below problems and qualifications made to data: 

/JZ 
I t. 1• 

11.2 GC Analyses ·· .. 

Are there any transcription/calcuiation errors between e raw data and the reporting forms? 

YesO NoD·. 

If yes, review errors and necessary correctio below: if errors are large, resubmittal of laboratory package may 
be necessary. 

Are retention times of ample compounds within the calculated retention time windows for both quantitation and 

confirmation analy · ? Yes 0 No 0 

nfirmation performed when required by ine EPA method? Yes 0 NoD 

If no for a of the above, reject positive results except for retention time windows if associated standard 
compoun s are similarly shifted. 

Reviewed By: rrJo;i ~ 
Date: 1--to:'if: 
AL12·94MIPJSNL:SOP3044C.R I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validatio evel 3 DV-3) 

Page 16 of 18 

Samples affected=---------------r-~-----------------:----

Check chromatograms for false negative , especially for the multiple peak components {toxaphene and PCBs). 
If false negatives are apparent and th appropriate PCB standards were not analyzed, or if confirmed analysis 
was not present, flag the affected d a. 

Samples affected:-----.....'----------------------------

NOTE: Due to th mplexities of PCB/pesticide analysis, each analytical run should be reviewed to verify 
identification an column performance. 

12.0 FJELD DUPLICATE ANALYSIS 

Were field duplicates submitted for analysis? Yes 1!2( No 0 ,4t(. 1'4!;v(.fJ_ . ..Vl>- AJO 11/PC( Si!V r..&. ... . r· 
If yes. calculate RPD and .use professional judgment to determine it the data needs to ~e Qt!alified. List results 
below. :· • 

Sample Duplicate Affected 
Date Sample 10 Compound Result Result RPD Samples 

~ 

/ 
v 

/ 
/ 

13.0 COMPOUND QUANTITATION/REPORTED DETECTION LIMITS 

Are there any transcription/calculation errors from raw data to reported results (check at least 10% of positive 
results)? Yes 0 No ~ • · · 

In addition. verify that the correct internal standard, quantitation ion, and RRF were used to calculate the result 
for a minimum of 1 0% of sample data. 

l . 

Reviewed By: M J. ay-: --·· 
Date: ....... J_-""to_-._n+------
AL!2-94twPISNL:soP3o44C.R1 

' 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

13.1 Chromatogram Quality 

Were baselines stable? Yes tZ( No 0 

Were any negative peaks or unusual peaks present? Yes 0 No g/ 

Were early eluting peaks resolved to baseline? Yes ~No 0 

TOP94·03 
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If incorrect quantitations are evident, note corrections necessary below:--------------

Are th~ requiced 9UJOtitation limits (detection limits) adjusted to reflect sample dilutions and for soils, sample 

r\ moisture? Yes l2f No 0 
I 

,_. 
\ 

If no, make necessary corrections and note below. 
-- f ,,\ I 

zv 
14.0 TENTATIVELY IDENTIFIED COMPOUNDS .- '{ l Ll> JV"f trpcJV\to~ 0\. ~~ 

Are Tentatively Identified Compounds (TIC) properly identified with scan number or retention time, estimated 

concentration, and J qualifier? Yes 0 No 0 

Are the mass spectra for TICs and associated "best m YesO No 0 

Are any TCL compounds listed as TIC com nds? Yes 0 NoD 

Are each of the ions present in the r erence mass sptlctra with a relative.intensity greater than 10% also 

present in the sample mass spe rum? Yes D NoD 

Reviewed By: flrd;k 
Date: 'J- 1!_ 
Al12·94.WPISNL:SOP3044C.R I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level3 DV·3) 

Do TIC and "best match" standard relative ion intensities agree within 20%? Yes D 

Page 18 of 18 

NoD 

Comments .... ------------------------------------------------~~------------------

Reviewed By: 

Date: 

Approved By:• 

Date 

·Data package must be approved by Project/Task Leader. 

AU2·S4/VVPISNL:SOPJ044 C.R 1 

i. 
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INORGANIC DATA ASSESSMENT SUMMARY FOAM 
(Data Verification/Validation Level 3-DV3) 
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Page 1 of 16 

SITE OR PROJECT Cfn~l Tt:SifksStk; 1>9 CASE NO. Jl:-31. J./00 

ANALYTICAL LABORATORY -G~£.=L ____ _ SAMPLE IDS 03o+o]-O/ , o:Sor/~-ol, 
;. ~ 

LABORATORY REPORT# 9hOff;)9S D3o rl r ·DI, Q 3 0 '1-.z<J-01 

TASK LEADER Jo~ /1:;v!e-f/c." 

NO. OF SAMPLES --'l-1--------
DATA ASSESSMENT SUMMARY 

ICP AA MERCURY CYANIDE 

1. HOLDING TIMES (./" A./A- ~ .A)(_ A-
2. CALIBRATIONS v ' v-
3. BLANKS v ~ 

4. res y'""' 

5. LCS 7 
6. DUPl.IGATE ANALYSIS ~ ~ 
7. MATRIX SPI.KE R. ,_/ 

8. MSA ··"I 

9. SERIAL DILUTION ~III 
10. SAMPLE VERIFICATION .p,_ 
11. OTHER OC v,. I 
12 . OVERALL ASSESSMENT z I 

./ (check mark) - Acceptable 
Other- Qualified: J • Estimate 

UJ • Undetected, estimated 
R • Unusable (analyte may or may not be present) 

REVIEWED BY: ..t.~'-fJ'~::::l'-6;koq..:;."-:::::._ _____ _ 

DATE REVIEWED: /,-?-21' 

AU2·!t4/WPISNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNalidation Level 3-DV3) 

Page 2 of 16 

ACTIONITEMS: ----------------------------------------------------------

.. ' . 

OVERALL DATA QUALilY ASSESSMENT ____________________ _ 

Reviewed By:-------------
Date: ______________________ ___ 

AU2·94M'P/SNL:SOP3044C.A1 

' . 

.(..7 

I 
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1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNalidation Level 3-DV3} 

TOP 94-03 
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Page 3 of 16 

List holding time criteria used to evaluate samples, indicating which samples exceed the holding time. Holding 
time begins with validated time of sample collection. 

Holding Days Holding Action 
Time Time was 

Parameter Criteria Sample ID Exceeded 

114 28'~v~ L ./ / 
. -afiJ vV! .. .J... (s h-~ / / / 

• ' .,. 

.,'t . 

• 

Were the correct preservatives used? Yes~ No D 

List below samples that were incorrectly preserved. 

1- Sample No. I Type of Samples I Deficiency ·I Action 

------~ 
/ 

/ .. 
/ 

/ 
/ 

I 

Reviewed By:·~ J~ Date: -·L-1 -"'""r~---7_7 __ ~------

Ali2·94NIP/SNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidatiori Levei3-DV3) 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %Recovery (%R) criteria used to evaluate calibra11on standards: 

Page 4 of 16 

Metals: qo -/DO 1o R. sw-~zPflo r'ttL-ltwd loo(ot\ 
Mercury: "i::SO- I ~o L/) ~ Sw .. Jrl.\lD ~ · 1Lft/ 
Cyanide: N.A- _ 

Other: NA -

List below the analyt~s which did not meet %R criteria for initial and continuing calibration standards: 

ICV/CCV 
Analysis Date # Analyte %R Action · Samples Affected 

9/t;/9(, t}OI ~"b :f) 0 13"'-. !9.~5"' L1JfN.-tP~ 1~ 

i \.' ' 

·~' . .. 
2.2 Analytical Sequence 

Did the laboratory use the proper number of standards for calibration as described in the EPA method? Yes 

G2( NoD . 

Have initial calibrations been performed at the beginning of each analysis and at the frequency indicated by the k '-. 
EPA method? Yes D No o~,.,,tp(c ~ -/ell -L.U cb.ll.,.* p/UII(de ,.Vol I~ 01. C-.p/e le- ru'IJ c{~ .. ~ 

.,t::::__- ~au;~ & 5/tD"""" .2 ~ ~u.,. b~(n...e. q..,d. "'tl"t.~~ 1-kr fte~<. Smb •u1.,ty--u4) 
Have continuing calibration sta:ldar; een analyzed at the beginning of sample analysis and at a minimum 1 ~ 
frequency indicated by the EPA method and at the end of the analysis sequence? Yes 0 No 0 V 

If no for a~y of the above, outline deviations and actions taken below: 

e4:J,.cJ r& ccvfcc& bf« ~c1 ~ fAA, £q~pd-e ('t)~ 

Reviewed By: ~ ;/y.""-
. {/ 

Date:_.:.._/_-_¥_-_7_1 ________ _ e_j 
\ 

Al!2·94fWP/SNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 
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Page 5 of 16 

Were the correlation coefficients for the calibration curves for AA,@ CN, and ot~ spectrophotometric 

methods ~0.995? {Check calculations performed for calibration curves.) Yes 0" No 0 

If no, list: .r '1 = ~. '1'19 Wfl$. .,.-1 (!tJt,{cvl~cl by { Q.b ;lfl t!(t~f- I"{W~ c-.ltulc f..J 

.t,w.. (((J e4 A. 

Date Analyte Coefficient Action Samples Affected 

-----_.-'/ ~ 
/ I v 

L 
v v 

/ 
" 

Check ior transcripti~n and calculation errors involving calibration summary forms and raw data. Briefly 
summarize errors -and associated actions when data quality might have been affected. . ..... 
3.0 BLANK ANALYSIS 

3.1 Initial and Continuing calibration Blanks 

Have ·Initial and Continuing Calibration Blanks (ICB/CCB) been analyzed at the 'frequency required in 1he EPA 
method? Yes [iJ/No 0 {lppeau- SD- hvr l'lb dti/ ~~f jli().,,'Jc fh. e.,_ -A~ .rv...J t:f._-1-,;. ..w---

"' ro.IV l~ - Blttovk~ Q. t Ccd 
1 

XlY fJ C\'-vc!.. Ci ll C'( c?j .s-ltdi-UA... 
If no, summarize problems and resolutions in the narrative report. a.."'« ~ood· 8looJ~S ( n~) b,....k...-l:r~ 

St4 -e !r a~t~J'e-s e.-.-. r ~c ~c(er:/, 
List analytes detected in ICB and CCBs below: ' 

NOTE: For soil samples, convert blank values to mglkg using digestion weights ~nd volumes. 

Required 
Analysis Oata ICBICCB No. Analyte Cone. Detection Limits Action l~el Samples Affected 

--- ----
~ 

_,. v I ~ 
/ / v 

:/ ?-" 
/ 

Reviewed By: _.._~.;.....:~...;...;:"'-'-~~+==-..:......~o---- Date:_.:.:-tt--_j..s__-..s....'i -1-l: ________ _ 

AU2·94/WPISNL:SOP3044C.R1 
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3.2 Method Blank 

. '· 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3} 

Was one method blank analyzed for: 

Each of 20 samples? Yes 0 No 0' ,.....T ;IJ&.~J 
Each digestion batch? Yes if No 0 L re lt~ -lu 
Each matrix type? Yes l;r No 0 ) yt..' 

Page 6 of 16 

Both AA and ICP when both are used for the same analyte? Yes 0 No 0 lv fA-
or 

At the frequency indicated in the EPA method or OAPjP? Yes (jJ-- No 0 ¥~ s:o 

· NOTE: Method blank is the same as the calibration blank for mercury and for wet -chemistry analysis. 

List analytes detected in method blank samples below. NOTE: For soil samples, be sure to calculate blank 
values using digestion weights and volumes. 

Preparation Analyte 
Date · •··• ·.: : ... .. 

(r 

Cone. Required 
Detection 

Limits 

7' , 

Action Level 

I 
\ l \ ~. I 

Is concentration in the method blank below the detection limit? Yes 0 No ~ 

.Samples Affected 

) I ' 

Affected samples: ------------~-----------------

z 
oate: l ,_g -fT: 

AL12·94/WPISNL:SOP3044C.RI 

( 

i 

•' 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data '{erificationNalidation Level 3-DV3) 

3.3 Field/Rinse/Equipment Blanks 

TOP 94-03 
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Page 7 of 16 

Was a field/equipment blank analyzed as required by jfle EPA methOd or OAPjP? Yes D No ~
c(avr.p· "'~ .,NO+ >...f, ..... e flt.cl f6- iVt... -far.ls CNC-1 cc.4 &;; . 

List below anaJ\Ites detected in the field blanks. NOTE: For soil samples, carc...«teblank values using 
digestion weights and volumes. 

7 
z 

Required 
Collection Detection Samples 

Date elank ID Analyte Cone. Limits Action Level Affected 

. 
.. .. / J ~ '.,, ' .. 

/ 
/ v /_ 

/ I / 
/ { / 

/ ' 
_,... 

v -
4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an ICP interference check sample {ICS) analyzed at 9Je beginning and end of a run or at least twice every 
a hours? {Not required for ·ca. Mg, K, and Na) Yes rid" No 0 · 

Samples affected: ___________ ~-------------------

··/JZ' 
Are the values of the ICS for sol:::ithin so~120%~? Yes ~ 0 
If no. is the concentration of AI. Ca. Fe, or Mg lower than in JCS? Yes 0 No 0 /11' ;t-

Reviewed By: d\o-J<-~ oate: --+-1_-_....q_--=-V_l-______ _ 
AU2·94NVPJSNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation ~evei3-DV3) 

Page 8 of 16 

It no. list below all analytes which did not meet %R criteria and in which the concentration of AI, Ca. Fe, or Mg 
is higher than in the ICS: 

Date Analyte %R Action Samples Affecte~ 

,..,. ~ 
/ -~ 

/ / 
/ I / 

/ _L / 

·Are any resuHs > lDL for those analytes which are not present in the ICS solution A? Yes 0 No~. 
If yes. results >2 (absolute value of the IDL) indicate either a positive or negative interierence and must be 
qualified. · · 

Samples affect.ed: -----------=-7"'/-----------------zv 
7 

e 4 •t 1 t 

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

5.0 LABORATORY CONTROL S·AMPLES (LCS} 

Was an LCS analyzed at required frequency? Yes ~No 0 

Samples affected:-------------------------------

-') ... ~ 

Reviewed By: i{IJ. ~W oate: --'-1_-....;_1_-1_1-__ ____, ______ < 

AU2-94NIP/SNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 9 of 16 

List below any LCS recoveries· not within limits. 

Preparation 
Date Analyte %R Action Samples Affected 

/ 
/ / 

/, / 
/ I / 

/ I / 
L v 

/. ' 

/ 
I 

6.0 LABORATORY DUPLICATE ANALYSIS 

· ~·.' .... : ,......._...... Vupb.c~~ok. C'#Y\.~' I Sc;~o.tp /~ 
Were laboratory dupiicate~ _analyzed at required frequency? Yes ll::1 No 0 f"IMJ .;v..c• d 1r:r+ "'"~~.....b 

Samples affected=-------------------------------

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 No if 
Samples affected: ______________________________ _ 

Is any value for sample duplicate pair <POL and the other value >10xPOL? Yes D No~ 
Samples affected:-·------------:--------------------

Reviewed By: 41 ~ 
AlJ2·94/WP/SNL:SOP3=R~yeO 

Date: -~~-~1+---1..._1:~------



TOP 94·03 
Rev.o 
Attachment C 
Page 44 of 115 
Ju!y 1994 

(._) 
INORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationNalidation Level 3-DV3} 
Page 10 of 16 I 

List below concentrations of any analyte that did not meet criteria for duplicate precision: 

Sample Preparation Sampl_es 
ID Matrix Date Analyte POL RPD Action Affected 

/ 
/_ 

v 

/I / 
/__ (/ 

/ 
~ 

/ 
/ 

Check for trarisetiption/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected.· ·. .. ' . 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field duplicates collected at the frequency indicated in the EPA method or OAPjP? 

Yes D No~ f?e-fc/ dc.pllc~lc.. ~ ....,_~-1- r-veftr.._lu-..11' ~ fl1<toc ~ .SD; it(~ 
If yes, qualify data associated only with the field duplicate pair. Calculate RPDs for each analyte in which both 
values are greater than the IDL. . . .-1.//~ 

Is any value for sample duplicate< practical quantnation limit (POL} and other value >10xPOL? Yes 0 No 0 

Reviewed By: ~ ;;"'- Date: I -7-7 r 
AU2·94tWPfSNL:SOP3044C.R1 

I 



-

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 

TOP 94·03 
Rev. 0 
.Attachment C 
Page 45 of 115 
July 1994 

Page 11 of 16 

Samples affected:-------------=--------------------

7 
z 

List below the analytes that do not meet RPD or POL criteria. Use the same criteria as those used for 
laboratory dupHcate analysis or criteria specified in EPA method or sampling plan. 

Collection Samples 
Sample 10 Matrix Date RPD Control Limit Action Affected 

/ 
/ 

/ 
/"1 / 

''• / I / .. 
/ I / 

. 
/ / 

Ched. for tra~rn errors. 
l./ 

Briefly summarize errors and associated actions when data quality 
mi9.ht have been affect • 

/ 
I 

I 

8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is· a predigestionlpredistallation spike. 

Was a mat~ix spike ~repared and analyzed at the required frequency? Yes ~No 0 

01-i ~ t;;. IYl.s rl.cYl, 'rtN1 d 01-\. 5-V {._ s ~ {(_ ~1lt.'ts /tiU 0 (_ - "PC p 
mY c,vll-l ~ ~ bo-h.-4_ S~lc:_ ~ ~.,.,utAJ-('l-<. ~ 

Reviewed By: rVl. ty,vJ Date: I-z- 'i 7 . ~~ 

ALJ2·94!WPISNL:SOPJ044C.R1 
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~,~,~~) 
INORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationNalidation Levei3-DV3) 
Page 12 of 16 I 

Were matrix spikes performed at the concentrations specnied by the EPA method? Yes 0"" No 0 
Samplesaff~ed: ______________________________________________________________ __ 

7 
Was matrix spike analysis performed on field or equipment blanks? Yes 0 No if' 
If equipment or field blanks are the only aqueous samples, matrix spike analysis may be performed; however, 

. matrix spike samples must be present for the other matrices. 

Samples affected:------------------------------------------------------

7 
zv 

List ·below the %··~eoveries for analytes that did not meet the criteria: .... 

Sample Preparation 
10 Matrix Date Analyte %R Action Samples Affected 

/ 

~ 
/ 

./ r----1 / 
/ I ./v 

/ "--""" 

v 
Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed. If matrix spike concentrations are diluted below or close to IDL based on sample 
dilutions performed, use professional judgment in qualifying data. Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by ONQC requi,rements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

Reviewed By:~~..._ Date: .....__~.(_~....:...--'i~P= _______ __ 

AU2·941WP/SNL:SOP3044C.R1 

.J 
: .) 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Levei3-DV3) 

TOP 94.03 
Rev. 0 
Attachment C 
Page 47 ol115 

· July 1994 

Page 13 of 16 

NOTE: If preparation blank spikes are analyzed, ev81uate recoveries.· These coveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or or digestion efficiencies and/or 
problems with matrix spike solution. For example, if matrix spike recove~ or selenium is Oo/o and preparation 
blank spike recovery for selenium is 92%, this may indicate sample rnatr." effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicate injections present for each sample, including re ired ac analyses (not required if MSA is 

done)? Yes 0 No 0 

· - Samples affected: ---------------"7':...-------------------

Were postdigestion spikes analyzed for sam es, Including OC samples? Yes D NoD 
. ~·· . -, ... 

; Were postdigestion spi~es. analyzed at t e required concentration? Yes 0 NoD 
/ 

Samples affected: ______ -1---------------------------

Was a dilution analyzed f samples with postdigestion spike recovery <40%? Yes 0 NoD 

Samples affected: --7------------------------------

MSA Analysis Method of Standard Additions)-MSA is required when serial dilutions are not with± 10%. Was 

MSA requir for any sample but not performed? Yes 0 . No D. 

calculations outside the linear range of the calibratio.n curve? Yes 0 NoD 

Reviewed By: ~-~,""' 
AU2·941WP/SNL:SOP3044C.RI 

oate:_...L.;_-..L-9......:~:......!-..J-______ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3-) 

Page 14 of 16 

NOTE: Ensure the spiking concentrations used for M~A analysis were at 50-1 00% and 150% of sample 
concentration or absorbance. 

Samples affected:--------------.---~_../::;__ ______________ _ z 
ZtZ 

7 -----

10.0 SERIAL DILUTION ANALYSIS 

NOT-E: Serial dilution analysis (JCP} is required only for initial concentrations equal to or greater than 1 OxiDL. 

If applicable, was a serial dilution perlormed for: 

Each 20 samples? Yes 0 No 0 
Each matrix type? Yes 0 No 0 

Samples affected:.· . / . \, ... . - / 
list below reS>Jhs which did not meet crHe~a of %0 <10% for a7ralions greater .\ban SOxtDL 
before dilution: • 

Analysis ~ Date Sample 10 Analyte IDL Action Samples Affected 

/ 
v 

/ 
/ 

7 
"/ 

Chec~ for calculation errors a~e ative interferences. 9 

Reviewed By: ____.f4'--~~=--~-~"+=-,P<t1~---
. z; 

Date: 1-'1 -1 f-

Al.n-941WPISNL:SOP3044C.R1 

) 
. --- ~~ 



·.··. 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3-DV3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

Are instrument detection limits .present and verified on a quarterly basis? Yes 0 

Are IDLs present for each analyte and each instrument used? Yes IT No 0 

TOP 94-03 
Rav.O 
Attachment C 
Page 49 of 115 
July 1994 

Page 15 of 16 

Is the IDL greater than the required detection limits for any analyte? Yes 0 No~ 
. (If IDL > required detection limits, flag values less than SxiDL.) 

Samples affected: _______________________________ _ 

7 
4/ 

' I ''• ' 

Are ICP lntereiement Correction Factors established and verified annually? Yes D 
... · .. 

Are IC.P Linear Ranges established and verified quarterly? Yes 0 

If no ~or any of the above, review problems and resolutions in narrative report. -----------

11.2 Reporting Requirements 

Were sample results reported down to the POL? Yes ~o 0 

If no, indicate necessary corrections. ________ 

7
_~27~,./~-------------

Were sample results that were analyzed by lCP for Se, Tl, As. or Pb at least SxiDL? Yes D No ~ 
Were sample weights, ~u~. and dilutions ta~n into account when reporting sample results and detection 

limits? Yes D No []./ 1\.Jb 1 f-Ao..,u:.J.Ld . 

Reviewed By: __ ,.v-;v1_;_\-lpJ~.:::;_-r-?t~· ~.-lh~;__ __ Date: _ ... l_,..........~.1:_Jf--!.......-=-}-_____ _ 

AU2-941WP/SNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

Page 16 of 16 

If no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are 
present, request resubmittal of laboratory package. 

Were any sample results higher than the linear range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No~ 

Samples affected: --------------------------------

11.3 Sample Quantitatlon 

Check a minimum of 10% of positive sample results for transcription/calculation errors. Summarize necessary 
corrections. If error-S are large, request resubmittal of laboratory package. 

Comments: • ~ •• 't I 

Approved By:• -------------

Date: 

"Task/Project Leader is responsible for approval of data set. 

Reviewed By: fif/oJ.Ir Date: ;·-9-91 
ALI2·94/WP/SNL:SOP3044C.R1 

... 
l 

I 

.i 
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ANALYTICAL RADIOCHEMISTRY DATA VALIDATION 
CHECKLIST 

I Project Name e_ ~"""hi ao'J()'Ie- Test- ~ I site Name liE./? .Sik b -8 
IL .............. ., "'"-·''"'., No./Batch'ho. Co£1- ~t,oR-;J.'i~ I ~f/'!..9 ichaln of"'· _,. No.t;~0:,/1{ 

A ... ::dr .. , .. Method fl./()lvJ. Soex!. -(/ m."c~ ':J~ ~!:118 -...... ,..,.,,· Uat: ,~ 771PfC u,.. ~ ,.,.,.. I 'fi rr'/v.w? 

·- ITEM YES NO NA I Hi 

I A. 1-fnt niN~ TIMES 

1. Preparation and analysis holding times V' met? 

2. Short-half life parameters analyzed for and / checked? 

I B. r..a1 IIUI'I • .. , '" ,_ IIUI'I 

1 ...... ............... ~ and tf""' ... .... ··v--
2. Frequency: Daily __ ,· weekly__, or 

/ 
,.Jc.~.. ~~-tcJc.t,s.r ;,..c~,t.a.~o 

monthly 7 • IIID-r ,...,""'' ,....,._,, TEb llo.JI 1:>'\TH-- ,...,._. ~;l'IC-c, 

3. A ,....., criteria: Mel? .........-
C. I a .......... - ...... u \OU .. I nuL ~AUDI -=~ - l'l.lr .-...... .- ....... lJ~-

1. Standard: Independent, certified reference 
,/ material? 

2. s=requency· Each batch? ,/ 

% m::r"""""''Y 80.120% or _?K-12..'{ v" 4.,.!, },.);.,;_ lr 
:D. me 1 nuu BLANK 1·-·._ ' ' I·' 

Freq~"""""" Each batch? ,/ 

2. Matrix: Matrix -·~·-"' ~ 
3. Entire - ................ ., 

'"I""'"~""' 
/ 

4. Blanks show .. u ... a ..... , .... u,o':' 7 
I E. MATRIX SPIKE 

1 ..... Each batch? v 
2. Matrix: Matrix 5ptoeliitt' v 
3. '"''"''"' .. "''"';Entire .. ...,. .. .-~ ..... ? ,/ 
4. % R......., ... ,1; 75-125% or_? .......... 

jF. ANALY11CAL Y!EL-- .. una:.n t·-. ' . 'f: :.; 
1. Tracer: Correct type, ·-- •v ' met? v -~~""' ·Mc.t'rS ~+ -n..l:..k.a.~ ~('o..., ... <J.!t ~w 
2. Ingrowth andfor decay: Correct factors a '4 

applied? v" 

3. Solids density: Planchette loading 
-;5 mg/cm2? 

v 
I G. DUPLICATE 

.. 

1 Type: Lab or field? v I J..b J..L.5/i..ap "-"d N?.dN'J-..7'\ -£:... dc.&>/u;k..J. 
• Frequency: Each batch? v 

Matrix: Matrix "1-''11\;"''-' r v 

AL00·951WP/LITCO:T38S9 B-1 310723.00S.OI.OOO 12114195 !0:15am 



ANALYTICAL RADIOCHEMISTRY DATA VALIDATION 
CHECKUST (CONTINUED) 

Project Name eeNt.fnJ ~eM. rrk Nrf fh-.eo.s Site Name Ef? S 11i; ~ l3 
Laboratory Name/Job NoJBat~ No. ~L 11P08"1? 9S" l'ftS'tL Chain of Custody No. 0 5''311{ 

Analysis Method AIAhfl sal!. .EP.r-11-'lJI/8 Parameter List: /.SO Jb'PF(! L/r>f)ll~ 

REVIEW iTEM YES NO NA COMMENTS 

4. Preparation: Entire procedure? v 
H. ANAL YTE DETECTION ,•):'~IC~ " , ·: r. t~;.-_ ~4.. .. 

\~ ", 

1. Detection limit sample/batch specific? v 
2. Errors evaluated? / 

3. False positives/negatives suspected? ./ 

Reviewed by: 111~ _:LA. 
(/ 

i 
) 

ALI09-9SIWP!LITCO:T385') B-2 310723.005.QJ.OOO 10116196 2:50pm 

( 



Records Center Code: ER/1334/68/DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CENTRAL COYOTE TEST Case NoJService Order: 3634.400 -------
SNL Task Leader: PA VLETICH Org!Mail Stop: 7585/1148 

SMO Project Coordinator: PUISSANT Sample Ship Date: 8/9/96 

Preliminary Final 
ARCOC Lab LabiD Received Received EDD Received 

05444 GEL 9608208 tont/96 [!] 

D 
D 

Date 
Correction Requested from Lab: Requester: 

Corrections Received: 

Assigned to Reviewer: JDJ'J!i/qb Reviewer: 
I I 

Review Complete: )0/"29 t:f. b Signature: 
I I 

EDD to Hard Copy Comparison: 1bjer(ib 
Preliminary Notification: Person Notified: 

Final Transmittal: 101?;-clcr.b 
l I 

Transmitted To: PAVLETICH 

Filed in Records Center: #Fz 
Comments: 

j 



•
rnal Lab 

;L:l!Kll£.0C Ilh!l5l_ c h No 
ANALYSIS REQUEST Af CHAIN OF. CUSTODY AR/COC-e_~-itit __ . I 

1 ~ .... -··-11!0!:: .. :.... .. ,Er(r.\.u;r;.ul ,._,_, .... 11 ... un&:;AI? ll.r (, 1'"H"W ·•,{•f 'I !' J'¥'1 11! ..0-0ept. No,/Mail Stop: 1 5~5 J .. ""~ .. . Data'Siunplea SiltppeCS:~-~ ·•·,- .....,._.,_ · .. "'"~'!"'" ·:!~:..; 
• . • ·~ :..~t: .. ~ ::... • • . ,':;,: .,:,.'."•, •• ~: 

Project/TaskManager: . ....,~~ \>'l.vliil~~ .•. :_Ca~JWayb!_~~~··"'"" .. ·. I · _".- .. }·"·'~,;~,·~·· 
Project N11me: C f r;trc.,.\ C:.u)llK \~st' . Lab Contact:·-- !?.she... \;~~ ·-· _ .. _ ·- .. _. 

Record Center Code: F-R ~ IH':\ -O ~\t I 0 fTI Lab Destination:-... tDg L ____ .. __ .. _ ....... 
logbook Ref No: ~UI ~\ SMO Contact/Phone:. ~ct:. }.:::'f-!!'.. ~)-{s<l;:,c> •• 

Service Order No.: (.fl.) \ "t r Send Rliport to SMO . 

Location Tech Aree ~l.f\ 

Building N1±-

J k:: ~ 0 I (c c 3 - t -(: \'rrf\11:- t.~-b~-":IH.v ")."..;u I b ~ ~~-a, 1 '"''' · S (,., \l-S IJ..c(., b .£P,. 'i r~\ 
J I,. - '>'- \ \/ .-. ••. !'11 

~"' :) ) I 'c q .S - C ~ ~ t'o rrc.s. .... c,(!..Qib-)~-~12 t:)~·?.l> 16o't J.. ;,;;-(}' U 
/ie:~bl7 Ci(- (1 (c: <'<:-rA·h~-c,~.~S.·'J-&~1 !i.-'1 153t.. . l'i ~'"Q3 
J I C.~ i I~ q h - C) ~ HTA-- c~.;c-c;,~-011·)·->~o-1~ S-~ t S I~ \II \ V \V ~I' \. !.t \.V LV ~~ 
Jo~Q1(atJ...-tb C'c1P,-Io"-n<:10-T~ t-,\\\ \IL \.11 0qoo IYI\..\1 b 'W,._\ Hcl (.., irBii :~~65 

{,:)•} J 
f1tl..:'.; 

· !·nlfl" 
... S!~ 

\ ........ 

H-~H-H -I I I I I I I I I I I I I I I I I I I I I I I~ H>t I 
Jl.:l t 

RMMA i:;3ves 0 No Ref. No. ,~m~J~~~c~~f!iwr::;t;~~:tr~Wf":J'; Speciallnstructions/OC Req~ir ents ·Abno'rmai;i',.·;;,·,:,:; 
• ;. Date Enaer (mmt'ddfYY.J. · ' · , M Conditions on 

Sample Disposal 0 Return to Client ~Disposal by lab !. Entered . ~ ,,!;";_'t~ff,;D~Illl !lll!i ~~l~U&f .. n.c~p 5t:-!(i'J _A:r s~~ .l9(1. • 'Receipt I OJ!•!@• ..1, 

T d T
• lVI 0 . •· 1 'I!J.L" • li .t•~~. ll!if-:_,J 1/~frt-' -{r,'ll :3/.-..c-l. ···~· '!r·,rc.h••·•""':.ld 

urnaroun 1me L..,c.~ Normal Rush Requtred Report Date gg;lr!~lii!:-4if.:., .. ~J.i'i;t;a · I ' ~ ~~~~~: ll·•'l , : ·!1 CV11 , 
Sample f'H~t:Jst:J '5"'*//C"J. --· ,U~ \..V 
Team C,O& S"-5'91-" .f-o. ~~" 0 -
Members I SHit'=' r~ fl.i~ CrK. _,.,I . t.. ~ hJif11::r b-c.()JI-/1, {_/If". ·"19~ c;l') N;;.hli.>(IO')' 

~
-~~~{ :l~~~--~~~~~ j--~~:!fl!_~ _ ~~ 4. R~~~~quished by ------------Or~ ____ 2a~~.. --~~~~-- -· ... _ . 

~~~~~~~~e-~ .. b. } . ~rg, (?/?J ·- -~~ten.q 1l!!~~~-{2'f2f .. ~·!.eceivedby ... _ --------·---~.!!: _______ , .. 3~e ___ ,. ..... _!ime ........ _ 

. -- . . ~ _"!!J!.fl.2 __ __y_::"_ rhtt&_r"':' t!"lf2_ -'· "'""'"""''"'!.____ ____________ ~'!!· ____ , _____ _Date -- . ·-.. ··--~~ -----··. 

-~: Re~~~~~-~ _ --~~~·. ~L---~~~~.<i:JQ-_9(D.Time_JQl.O_ 5. Received by --··· ---~- Org. ___ Oat~--- _ _2i~--- ... 
3. Relinquished by Ore. Date Time 6. Relinquished by Org, Date Time 
-------·--·- ···--·-·-----··-·---- ·- ... -·····-··--··--····-- --------····-··- -··-----------··- ------------··· 
3. Received by Ore. Data 11mb 6. Received by Org. Date Time 

WHITE • :ro. AccomP!!OY Samples, BlUE- To Accomoanv Samolea. YELLOW. sMn Sw•n .. nc: .. l"nnu Dll.UI_ c:: ..... t,., ,...,..~u 



e --- !··OJ 
Allachntcnt A 
November 1995 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1- DV1) ()~ ;;,. f-95 

Project Leade;J?QU le±: ch 
ARICOC No. 05 Y 4 4 

PrajectNamo ~ Chjd-e 7es,-}. 
Analytical Lab (} 6l d 

Case No. 3b3f: 1..{(;{) 

SOG No. 96a(70~ 
In the tables below, mark any information that Is missing or incorrect and give an explanation. 

1.0 Analvsis R t and Chain of Custodv Record . 
Line Com~lele? Resolved? I 
No. Item Yes No If no, explain Yes No I 

1.1 All items on COC complete - data entry clerk Initialed and dated v I 
1.2 Container type(s) correct for analyses requested v .... "" 
1.3 Sample volume adequate for# and types of an~lyses requested v 
1.4 Preservative correct for analyses ~eguested y 
1.5 Custody records continuous and coi!PJete ,/ 
1.6 Lab sample number(s} provided v 
1.7 Condition upon receipt information provided v 
1.8 Tritium Screen data provided JRad labs) v .\o(p_I....,.L"-1 .N.J. ~ ~"1'~ ~.s<i_q .1-~ 

2.0 Analvtical Laboratorv Reoort .. --- -------,------ - - -

Une ComQiete? Resolved? 
No. Item Yes :No If no, exglain Yes No 

2.1 Data reviewed, signature -v 7 
2.2. Date samples received L7 7 
2.3 Method reference number(s) complete and correct v 
2.4 Quality control data provided (MB, lCS, LCD, Detection Umit) v 
2.5 Matrix splkelmatrix spike duplicate data provided(if requested) tu~ 

----2.6 Narrative provided ~7 I 
2.7 TAT met ~ v ~CiY r\.:)Ja-~ Ol. ~<:..- h."'K:a ~ 

2.8 Hold times met ~ / 

2.9 All requested result data provided v 
-

If no, provide : and date correction request was submitted: ------

' 

Reviewed by: Date.: ¢y/9'6 Closed by: ____,---------- Date:-----



GENERAL ENGINEERING LABORATORIES 
Meering todoy's needs wirh a t•i:rionfor romorrow. 

August 20, 1996 

Ms. Kathy Becker, MS 1331 
Sandia National Laboratories SMO 
BDM Building 
2301 Buena Vista SE 
Albuquerque, New Mexico 871()6..1331 

R.e: ARCOC Acknowledgments 

Dear Ms. Becker: 

Enclosed are the acknowledgments of receipt of the following: 

ARCOC-05664 
ARCOC-05613 
ARCOC-05591 
ARCOC-05651 
ARCOC-05645 
ARCOC-05587 
ARCOC-05589 
ARCOC-05593 
ARCOC-05444 
ARCOC-05610 
ARCOC-05657 
ARCOC-05660 
ARCOC-05551 

SDG#9608191 
SDG# 9608054 
SDG# 9607478 
SDG# 9608042 
SDG# 9607538 
SDG# 9607521 
SDG# 9607522 
SDG# 9608061 
SDG# 9608208 
SDG# 9608174 
SDG# 9608198 
SDG# 9608192 
SDG:f#: 9608123 

The package consists of a copy of the ARCOC, the GEL Sample Receipt Review sheet, the 
client confirmation letter (CCL), and the login sheet . 

encl 
fc: snls00295082096 

Yours very truly, 

f~·7Jt .=l)u::i-
Edith M. Kent 
Project Manager 

P 0 Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29414 

(803) 556-8171• Fax (803) 766-1178 

0 Printed on recycled paper .... 



SNLS00296 Log for: 10-AUG-96 to 10-AUG-96 Project Manager: Edie Kent 

Sample f Description 

Delivery ID 

Collector 

COIIII\ents 

C. Matrix T~ Date Coll P Days Due Date 

COC Number SDG/Site CCI:. No. 

Test Pay Item 

9608208·01 030693-06 C~-68-GR-015-2.5 SNLS AUG 2 1 i9.9:Qo5-AUG-96 4 30 09-SEP-96 

68208 RAD1 No Forms 

05444 68208 22736.1 AJ-2480A/05444/36~~~ ~~j~~ 
-------------------------------------------------~----~---~~~-----------------
TCL VOLATIL&s-8260 Soil EPA 8260 

9608208-02 030695-06 C~-68-GR-015•2.5 

68208 

05444 68208 22736.1 

'!'Ct. VOLA'l'l:LES-8260 

9608208·03 030700-06 CCTA-68-GR-018-2.5 

68208 

05444 68208 .22736.1 

9608208-04 030697-06 OCTA-68-GR-017-2.5 

68208 

05444 68208 22736.1 

TCL VOLATILES-8260 

9608208-05 030762-10 c~-68-000-TD 

68208 

05444 68208 22736.2 

'l'CL VOLATILES-8260 

SNLS SOIL 

RADI No Forms 

AJ-2480A/05444/3634.400 

Soil EPA 8260 

SNLS son. 
RAD: NO Forms 

AJ•2480A/05444/3634.400 

Soil EPA 8260 

SNLS SOIL 

RAO: NO Forms 

AJ-2480A/05444/3634.400 

Soil EPA 8260 

SNLS AQOSOUS 

RAD; No forms 

AJ•2480A/05444/3634.400 

GroundH20 EPA 8260 

1504 05-AUG-96 4 30 09-SI!:P-96 

1536 05-ACG-96 4 30 09-SEP-96 

1519 05-AUG-96 4 30 09-SI!:P-96 

0900 05-AUG-96 4 ·30 09•SEP•96 

Page: 1 

Rec'd by 

RD 

RD 

RD 

RD. 



Sample Receipt Review 

Oient 8lUL3 
Received :Or Date 

Typ~ ajSrripping Container (ducr.b~ if Ot:Mr): 

·GEL Cooler _ Clie.at Cooler- GEL Poly Cooler Other"'---------

NO RESPONSES SHOU!D BE EXPt.AJNED IN COMMENTS 
MARX rHROUCH itESPONSE Bt.OC.ttTHAT ARE .var i'E.:u!NENr 

Were tile mt'Yey rr:mtrs ac~? 
C2i1 Prajece Maa2F il NO 

l. We::c 

~ We:= dl=in ot c:ustody aoc:mc::~a =mpiC"..ed propc::ty? 
(Ink. ngrreti. M4ldr. ~) 

9. 

D ici :il s:;mtp.le c;anr:Unc:s mive iDCC {~ct.d.tl. 
C:lU P:-oiec:: M:uzacer te.~o .. :. 

praperiy bbeied? 
tl4u. t:allct::!mc tim<. p~D"VQ.tiil~.r:ruzlym) 

W cr.: crrcpc:: s:um;tfc: c:~aaine::s c=:i.vc:t? 
(:t:nrp~ Vdlutrre. ryp~ af :::m!4il"o~r) 

lO. Shippiac 

ll. W U shi~pinf .:CI1Clllle" te:::t~e:::zcut= ~mill ~1lC::::Cc:::doa.s ( 4-•C :: 
t")! ClJ1 ?:-ojec: )[:ac=-cer il ~0 
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OCT 21 199ti 
Case Narrative 

Sandia National Laboratories 
ARCOC-05444 

SNL/SMO 

October 18,1996 

Laboratou ldentiflc:ation: 

Case No. 3634.400 
9608208 

General Engineering Laboratories, Inc. 

Summary: 

Sample receipt 

Four soil samples and one aqueous sample for Sandia National Laboratories arrived 
at General Engineering Laboratories, Inc., (GEL) Charleston, South Carolina on 
Saturday, August 10, 1996, for Environmental Analyses. The coolers were placed in the 
sample storage area until Monday, August 12, 1996, when they were logged in. At that 
time all cooler clearances (screening, temperature check, etc.) were done. The cooler 
arrived without any visible signs of tampering and with custody seaJs intact. All sample 
containers arrived without any visible signs of tampering or breakage. The samples were 
dellvered with chain of custody documentation and signatures. 

The temperature of the samples was 3°C. The samples were screened according to 
GEL Standard Operating Procedures (SOP) EPI SOP S...()()7 rev. 2 "The Receiving of 
Radioactive Samples." The samples were stored properly according to SW -846 
procedures and GEL SOP. 

The foJlowing samples were received by the laboratory: 

DESCRIPTION SAMPLE NUMBER 

030693-06 CCTA-68-GR-015-2.5 9608208.;Ql 
030695..()6 CCTA-68-GR-015-2.5 9608208-02 
030700-06 CCJ'A-68-GR-018-2.5 9608208-03 
030697-06 CCI'A-68-GR-017-2.5 9608208-04 
030762-10 CCfA-68-000-TB 9608208-05 

GE::'-rERAL EKGINEERING LABORATORIES 
PO Box 30712 , Charleston, SC 29417 • 2040 Savage Road ; 29414 

(803) 556-8171 • Fax (&03) 766-1178 

0 Printed on recycled paper. 
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Case Narrative- Sandia National Lr~horatories 
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Case Narrative 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories (GEL) and Environmental Physics, Inc. (EPI) Standard 
Operating Procedures. Any technical or administrative problems during analysis, 
data review, and reduction are written by analytical fraction in the enclosed narratives. 

Data Package: 

The encJosed data package contains the following sections: Case Narrative, Level 
ll Certificate of Analysis, QC Sample Summaries, Chain of Custody, Nonconformance 
Reports if applicable & Electronic Data Hardcopy Report. 

The Level II Certificate of Analysis contains the foiJowing headings: 

Sample ID: 
Lab ID: 
Matrix: 
Date CoUected: 
Date Received: 
Priority: 
CoJJector: 

Sample Identification 
This is the laboratory identification number 
Sample matrix 
Date of sample co11ection 
Date of sample receipt by the laboratory 
Internal status of sample turnaround 
Party responsib1e for sample coJlection. 

The detail on the Certificate includes the following: 

Parameter: 
Qualifier: 
Result: 

DL: 

RL: 

Units: 
DF: 
Analyst: 
Date: 
Time: 
Batch: 

Analyte or characteristic tested for in the sample 
Qualifier used for data interpretation** 
Final result of each parameter. ND for non-radiochemistry 
(RAD) tests when result is less than the effective MDL 
Static Method Detection Limit for non-RAD, actual critical 
level for RAD 
Effective Practical Quantitation Limit (PQL) for non-RAD, 
MDAforRAD 
Units offina1 result 
Dilution factor 
Initials of analyst who performed the test 
Date of analysis 
Time of analysis 
Analytical batch in which the sample was analyzed 

Method: 

Surrogate Recovery: 

Analytical method used for the analysis of the sample. 
Identified on the report numerically with a corresponding table. 
Provided for organics analysis only. Surrogate compound 
identified. 

Test: 
Percent%: 

Analytical test associated with surrogate compound: 
Surrogate percent recovery 

Acceptable Limits: Limits established for sun·ogate recoveries based upon the 
method requirements. 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29414 

(803) 556-8171 • Fax (803) 766-1178 

0 Printed on rccyclect paper. 
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The QC Summary Report contains the following headings: 

Sample Parameter: 
Type: 

Batch: 
NOM: 

Analyte or characteristic tested for in the QC sample 
Type of QC.sample (i.e., blank. dup, LCS, LCS dup, MS. 
MSD) 
Analytical batch in which the QC sample was analyzed 
Nominal concentration of the spiking compound 

Sample: ~mount of compound found in the sample associated with the 
QCsample. 

Qual: 
QC: 
Units: 
RPD%: 

REC%: 
Range: 

Analyst: 
.Date: 
Time: 

Qualifier used for data interpretation** 
Amount of compound found in the QC sample. 
Units of final result 
Relative percent difference between LCSILCS dup. MS/MSD, 
and Sample/Sample duplicate 
Recovery for the control samples 
Acceptance limits for control samples. May not be applicable 
for certain matrices such as TCLP. 
Initials of analyst who performed the test 
Date of analysis 
Time of analysis 

Types of QC samples that may be found on the QC Summary Report are: 

Blank: 
Dup: 
I..CS: 
LCSdup: 
MS: 
MSD: 
PS: 

PSD: 
TS: 

Results of the blank analysis for the sample batch 
Duplicate analysis of sample 
Lab control sample 
Lab control sample duplicate 
Matrix spike 
Matrix spike duplicate 
Post spike (spike that does not require prep or spiked after 
prep) 
Post spike duplicate 
TCLP spike 

The MSIMSD will be reported on the QC Summary Report only if the sample 
chosen for the MSIMSD is part of the ARCOC group being reported. However, the 
MSIMSD is a Sandia contract requirement and the acceptability of the MS/MSD for 
the batch in which the Sandia samplt$ were analyzed will be addressed in the 
technical case narratives whether or not they are a part of the QC Summary. 

The following are definitions of reporting Hmits used at General Engineering 
Laboratories: 

DL Static Detection Limit: The minimum level of an analyte that can be 
determined (identified not quantified) with 99% confidence. The values are 
normally achieved by preparing and analyzing seven aliquots of laboratory 
water spiked I to 5 times the estimated MDL, taking the standard deviation and 
multiplying it against the one-tailed t-statistic at 99%. This computed value is 
then verified for reasonableness by repeating the study using the concentration 
found in the jnitiat study, calculating an F-ratio. and computing the final limit. 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712. Charleston, SC 29417 • 2040 Savage Road • 29414 

(803) 556-8171 • Fax (803) 766-1178 

~ Printed on recyded pap<:r. 
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QL 

Effective Detection Limit: The minimum level of an analyte that can be 
determined (identified not quantified) with 99% confidence. The values are 
normally achieved by preparing and analyzing seven aliquots of laboratory 
water spiked 1 to 5 times the estimated MDL, taking the standard deviation and 
multiplying it against the one-tai1ed t-statistic at 99%. This computed value is 
then verified for reasonableness by repeating the study using the concentration 
found in the initial study, calculating an F-ratio, and computing the final limit. 
Sample specific preparation and dilution factors are applied to these limits when 
they are reported. 

The detection limit is the minimum concentration of a substance that can be 
identified, measured, and reported with 99% confidence that the ana1yte 
concentration is above zero. It answers the question "Is It Present". 

It is a requirement of the Sandia contract that the static MDL be reported 
on both the Certificate of Analysis (COA) and the EDD rather than the 
effective MDL. However, results data qualifiers reflect the effective MDL. 

Quantitation Limit: The lowest concentration that can be reliably achieved 
within specified limits of precision and accuracy during routine laboratory 
operating conditions. The QL is generally 5 to 10 times the MDL. However. it 
may be nominally chosen within these guidelines to simplify data reporting. 
For many analytes the QL analyte concentration is selected as the lowest non
zero standard in the calibration curve. 

Sample QL's are highly matrix-dependent. Sample specific preparation and 
dilution factors are applied to these limits when they are reported 

The QL is always ~ DL 

RL Reporting Limit: Same as the QL except where driven by contract or client 
specifications. If the sample specific preparation and dilution factors cause the 
QL to be elevated above the RL, then the QL is used as the RL. 

TI1e quantitation limit is the lowest level at which a chemical may be accurately 
and reproducibly quantitated. It answers the question "HOW MUCH IS 
PRESENT". 

NOTE: Per contract specifications Sandia has requested that for radiochemistry 
samples only the actual critical level be reported on the Certificate of 
Analysis (COA) and the EDD where the MDI... would normally be reported 
and that the MDA be reported where the RL would normally be reported. 

Interpretation of RESULT column on the Certificate of Analysis: 

If the final concentration in the sample was found to be equal to or above the RL, then the 
value is reported without a qualifier~ for RAD samples if the final concentration in the 
sample was found to be above the actual critical level, then the value is reported without· 
a qualifier. 

GENERAL ENGI:--IEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road·. 29414 

(803) 556-8171 • Fax (803) 766-1178 
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If the final concentration in the sample was found to be below the RL but equal to or 
above the effective DL. then the value reported is qualified with a "J"; there are no "J" 
qualifiers reported for RAD data. 

If the final concentration in the sample was found to be below the effective DL, the value 
is reported as "NO" and is qualified with a "U"; for RAD samples if the final 
concentration in the sample was found to be below the actual critical level, the value 
reported is qualified with a "U"~ 

For organics, if the concentration of the compound is detected in the blank above the 
effective MDL, the sample result is qualified with a "B". For inorganics, if the 
concentration of the compound i~ detected in the blank above the effective PQL, the 
sample result is qualified with a "B". There are no "B .. qualifiers reported for RAD data. 

This data package, to the best of my knowledge, is in compliance with technical 
and administrative requirements. 

snls.9608208 

Edith M. Kent 

Project Manager 

GENERAL ENGINEERING LABORATORIES . 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29414 

(803) 556-8171 • Fax (803) 766-1178 

0 l'rinted on reeyded paper. 
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Case Narrative 
for 

Sandia National Laboratories 
AR/COC-05444 

9608208 

Analytical Batch Number: 88880 

Analytical Method: EPA 8260,EPA 8260 extended 

Laboratory Number 

9608208-01 
9608208-02 
9608208-03 
9608208-04 

Instrument Calibration: 

Sample Description 

030693-06 CCTA-68-GR-015-2.5 
030695-06 CCTA-68-GR-015-2.5 
030700-06 CCTA-68-GR-0 18-2.5 
030697-06 CCTA-68-GR-017-2.5 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogate recoveries were within the required acceptance limtis. 

Internal Standards: 

All internal standards were within the required acceptance criteria in all samples. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9608208-01 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

ooons 

\ \ ) 



...) Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: -
None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconfonnance Reports associated with this batch. 

00007 



Case Narrative 
for 

Sandia Nation:ft) Laboratories 
AR/COC-05444 

9608208 

Analytical Batch Number: 88881 

Analytical Method: EPA 8260 

Laboratory Number 

9608208-05 

Sample Description 

030762-10 CCfA-68-000-TB 

Instrument Calibration: 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Internal Standards: 

Internal standards in all samples were within the required acceptance limits. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Nwnber. 

9608193-05 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

\ 

000()8 
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Dilutions: 

None of the samples were diluted 

Non Conformance Reports: 

There were no Nonconfonnance Reports associated with this batch. 

00008 



Records Cater Code: ER/1334!8/DAT /9 ~ 
SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CENTRAL COYOTE TEST Case No.IService Order: 3634AOO -------
SNL Tuk Leader: PA VLETICB Ofi/Mail Stop: 6685/1148 

SMO Project Coordinator: PUISSANT Sample Ship Date: 818196 

Prelim mary Final EDD Received 
ARCOC Lab LabiD Received Reeeived YES NO 

05598 GEL 9608.201 10/28196 [!] D 
D D 
D D 

Date 
.Correction Requested from Lab: 'z.lt.u'l.' Reqaelter: 

) 

Correction! Received: 

Auigaecl to Reviewer: Reviewer: 

Review Complete: tgllll'f' Siguture: 

EDD to Hard Copy Comparilon: 

Preliminary Notification: Penon Notified: 

Final Transmittal: tzbzlf'! Transmitted To: PA VLETICH 

FUed in Records Center: Trmsmltted By: ----------
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DOCUMEN'TATION COMPLJ;TENESS CHECKLIST 
(DATA VERIFICA110NNAUDATION i.EVEL 1 • DV1) (j.JJ ;;., f-is 

··: 
~ . 

Project leader . pq" rc. i ·, c:.~ . Project Name ( cai,,f C-ye t<- Tc.s t 11,.-s.o... 

· AR1C0C No. e S S' 9 Sl An.alylical Lab ~'c~e_.t __________ _ 

In the lablss below, mark any infotmallon thai is missing or lncomH;f and. give an explanation • 

No. 
1.1 
1.2 
13 
1)1 
IT 
1.8 
1.7 
1.8 

....... ";~~ .... 
Request arid Chlfrt of CusiQdY Recor4. 

-- - ---'1-·--· .. ..__J --- -

Line 
No. ltem 

2.1 Data reviewed, sig_nalufe 
2.2 Date teeelved 
2.3 . Method refe.rence number{ a) C001Piel;e ard cqrect 
2.4 . Qua'Uty control.ta : {MB, LCS, LC(). Patec:tion-Uriil) 

C~e? 
Yn No ., 
..,.... 
L 
,-

If no, exPlain 

If no, explain 

CaseNo. 3'3f . .Ypo 

SDG No. 9'C.Ot:2q ( 

ResolVed.? 
Yes I No 

· Resolved? 
Yes No 

2.5 : Matrix spike/matrix. s,.e duplicate data · · . it requested) ;' lie/~~.., .r.. ... '5flttttllc. J1 0~7aD- O.!S e ..... '700- ~.., 

2.6 : .NarraUve ... , "'• ~ ..,,.H..,...,.•.I. 
2.7 TAT met ..,;"" IJJ.IIoL ..,j.u"' ILr:. •.J. <ll.:.~ .:z~ ·~' 
2.8 : HOld tineS met / r 

2.9 All· ntqUeSted f8SCJt dala 
. 

./ ,.,..,.~ .. .L.. • -1. 1 •• u-1£ &... ~ ..... rL•"I.." ........ 

aased on the revtew,lhis dala package Is complete DYes IZ(No 
> 

If no, provide.:·' correction request tracking t _f./.:..::>";....1£-__ . and dale correction request was submilte<l: J:zlt:z /7" 

I 

i 

Reviewed by: 11~ o~...;. J.7 Date: 1 ozA~ /9c Closed by: ------------
Date: ____ _ 

~ 



DATA QUALITY INDICATOR CHECKLIST 
{DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Project Name CeAIIral t'c;:bk hs f JhQ:S ).:7( sl':;~ &, 8 Page 1 of 5 

Case Number 3G:. 3 Y· yoo 
Sample Numbers ()Sol, frl f,4rpyq ~ l>3 D ;to ,;z . ('Ol-Js~ t'~.;,;,.lv 

u ~ 7 

AR/COC No. ¢$598 Analytical laboratory {],£ ,1_ SOG No. 'f{,Off;J. '0/ 
AR/COC No. Analytical laboratory SOG No .. ______ _ 

ARICOC No. Analytical laboratory SOG No."-------

ARICOC No.--- Analytical laboratory-------- SOG No .. ______ _ 

1 0 EVALUATION . 
Item Yes No If no, Sample 10 NoJFraction(s) and Analysis 

1) Sample volume, container, and v Se.. AJ,.fQ!.. 
preservation correct? 

2) Holding times met for all 
samples? v 

3) Reporting units appropriate for the 
matrix and maet project-specific v requirements? 

4) Quantitation limit met for all 
samples? v 

5) Accuracy See "-3 o-\ L 
a) Laboratory control sample v accura.cy reported and met for 

all samples?· 

b) Surrogate data reported and D 5o 1-ti-C t ~ P Se~ 1 -IJ a I \.\.o..les 
met for all organic samples v' analyzed by a gas chroma-
tography technique? 

Reviewed by: ffio.J,e.. Jr 
Date: l- lj-9 1 

AJ.J'l.·94/SNL:S0?3044B.R1 
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6) 

c) 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL2-DV2) 

Page 2 of 5 

Item Yes No If no. Sample 10 No./Fraction(s) and Analysis 

Matrix spike recovery data 
:5'c e. A.> " -k.. 

reported and met for all .; 
samples for which it was 

requested? 

Precision 
:St. WI.~~ o I c:. n;e ,.., \.o...l .. ~ P.uh." sr~qs 

a) Laboratory control sample 

V' +.v.-+n,~ .... c.ll precision reported and met for tt.:>ohc-._~ ~ S.:t'-Dlt' 

all samples? 0'30'1-o::l-o'S" or.r~ 3-L..~ 
v 

b) Matrix spike duplicate RPD 
sf!~ -~() k -trr 5c_ 4.~ 

data reported and met for all 
I samples for which it was 

requested? 

7) ·. Blank data cr'l.r.,o u ol .... ( kr 'Al J<lb.-v- - b t .... k 
a) Method or reagent blank data 

/ .br b .. w....... ~8'~1 ~~ w..t.~, 1~ e. t- ~..(-reported and met for all 

samples? z..~ 1- ut,../L.. ""::) t u .. l........ - .. _tt:.c,. ~ t:.r • .a I.~ 
b) Sampling blank (e.g., field, 

... 
~14 0 II'J,Jrt't"' ~- ().:])":f-02.-c<o ~ \.W(_ 

trip, and equipment) data / · U I 

reported and met? ·~ !>_?.!)_=1-oD"l.-lt:> ~n 1.,.\_.k_ 

8) Narrative included, correct, and 
.SEE 1\')o'"Tt 

complete? v 
.. 

2.0 COMMENTS:, All items mari<ed "No" above must be explained in this section. For each item, give 
SNUNM 10 No. and the analysis, it appropriate, of all samples affected by the finding. 

I S~vt.Aj .:9 ll' ..f!rr.c.fl~,...s,/1,., Sbt"S.foS we~ -l::>rol,....JQ.Vcfv f1f>C 

wS..eA.J sh.,o;r=J f!trm a£/.... jo :Svpcor.fvoc.-f-or De.-h. Cl-tl"'/111, l-..9.6 wcrS.. , 
odul;~J -fn Subs-h'fv·f.c. ~~ vola~!- Sei'YllvoiP..-h/e. fh,c±n~ r,))::p•.s-y 

11--e_ ~"''C..I~.sr-S , 1)':'-~ wQ. s rtfa-1"-!-ed v<Jde.,- ~ 6l...t~,..i&:>..../ ,.Sq,....e Je.. foc.no.O t0o's, 

Reviewed by: yY\lu.}.... J ,(J'::: 

. ~~~~~~\~------------
'Date: J-IS"" -j. q.--

AI./2·941SNL:SOP3044B.Rt 



DATA QUALITY INDICATOR CHECKLIST '~~~~-
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

Page 3 of 5 

2.0 COMMENTS CONTINUATION SHEET 
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3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

7l!c.~ s.e.,.,,...,.,s 
U'l" 

"(\\1! ;:ru ,.,., h./ 7.' Plut~roplt•"'•l 0-"'1'1t,:c:/ -fo 
I D~D1o/-D £? Nt"UJtt:Mt>,..7Jt74.·,. ~ . titrs _ c.r>n p,, ... cJ (fr-a>Hr-p_d /Ow •» ~ 

~ / / 
S4..,p/C , "f<.J/ IPVfN /oW~:r Ita.~ -flo1.MJ «Y rfi"4"~'C. 

,,.;., ik i~ ~ ~ 11 spike. 
~9o s-,,._.,., e l.A '- ~Cti:.t«t-- ciue"o~o ..uA ...,.,.._ ~. I <t!. h.;.ils-

IJ~o ~o2.- o S" I t~-.v,ftbo~t.,. ... of . ~ ..L£5. n...~.L'c...ft. 
()'$Db &'" -0£:, 

2.- to .. -h;!Uf\ c. v \llll4r.-/n.frJ - C m\~MI v;_'f!w.., 1'"' 
4R-hwte > ....J...v-'-1') ~~ ~.tiL s ...... o{f!._ 

t W1 c.A1.rtc...c. 
~ t, flt;h 5"'Z ~ 

,,, 
/ 

o '3olo 'i 3 - tJt, 
~ .. ~e., n11!'f'y. t,...e_ ~ u ~/ 

v 
lt'ttt~.d tZt,D ~ 

0 3 o<o 9J·ora \~ .v~ v ~ ~v \ v 
/ 

/ 
Ana.c:h canfnualioo ahootlor oddiliallll ·~• 

QUALIFIERS: 

J • Estimated quantity (provide reason) 

8 • Contamination in blank (indicate which blank) 

P • Laboratory·preeision does not meet criteria 

R • Reporting units inappropriate 

N • There is presumptive evidence of the presence 

of the material 

UJ • The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: -d\cl ~ 
Date: 1- t:S-1::f 
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a • Quantitation limit does not meet criteria 

A • Laboratory accuracy does not meet criteria 

U • Analyte is undetected (indicate which analyte and 

reason for qualification) 

NJ • Thera is presumptive evidence of the presence of the 

material at an estimated quantity. 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-0V2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ 
Fraction No. Analysis Qualifiers Comments 

f_ 
/ 

/ 
' / 

/ 
/ 

/ 
rflV7 
!/ 

I 
/_ 

/ 
/ 

. . / 
/ 

I 

/ 
I 
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•Task/Proj&ct Leader must approve data package. 
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SITE OR PROJECT (,..;J,.I r7,ts. ktlb,sSM 6 8 CASE NO. 3 (, "$J./ .. 1/0 D 

ANALYTICAL lABORATORY <J>£1- . 

LABORATORY REPORT# 9b fJV D/ 
TASK LEADER -;T"o-c. f't.vle~~ (. 

NO. OF SAMPLES -.:..j.---------

SAMPLE IDS o:3v6> rs -of o lo' If(/- ot 

o3Db?l.•o/, 6:$'11~ ~ 0 ~D;lot-•9 

DATA ASSESSMENT SUMMARY 

1. 

2. 

3. 

4. 

5. 
6. 
7. 
8. 

9. 

HOLDING TIMES 

CALIBRATIONS 

BLANKS 

ICS 

LCS 

DUPl:.ICAT.E ANALYSIS 

MATRIX SPIKE 
MSA ··-

SERIAL DILUTION 

10. SAMPLE VERIFICATION 

11. OTHER QC 

12. OVERALL ASSESSMENT 

./(check mark)- Acceptable 
Other- Qualified: J - Estimate 

ICP v 
7 

v 

UJ - Undetected, estimated 

AA 

AliA-
\ 

MERCURY 

v 

/ 
7 

7 

R - Unusable (analyte may or may not be present) 

REVIEWED BY: fll/4 
DATE REVIEWED: ---'/L--.....!)AJ:...;__-...L1..Lr ____ _ 
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ACTIONITEMS: ______________________ ~----------------------------------

Reviewed By: YfY/J £ 
AU2-94/WPISNL:SOP3044C.R1 
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1.0 HOLDING TIMES 

·. 

JNORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data Verification/Validation Level 3-DV3) 
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Ust holding time criteria used to evaluate samples, indicating which samples exceed the holding time. Holding 
time begins with validated time of sample collection. 

Holding Days Holding Action 
Time Time was 

Parameter Criteria Sample ID Exceeded 
J> 

.7 
7 

""· v 
~ 

PrY' 
7 

/ . ' ... 7 
/ ... 

/ 
v 

/ 

Were the correct preservatives used? Yes UJ" No 0 

list below samples that were incorrectly preserved. 

Sample No. Type of Samples Deficiency Action 

/ 
/ 

17 
/ 

./ . 
/ 

/_ 
/ 

Reviewed By: (\~ c/q~Jv-. Date: _...._1_-=j.~o-_9!.--l-,__ ________ _ 
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2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %RecoveJY {%R) criteria used to evaluate calibration standards: 

Metals: fo -nr~ ~ g 
Me~u~=--~t-•_-~rz~~~&~e _______________________________ ___ 

Cyanide: ""' 
----~~-------------------------------------Other: 

.List below the analytes which did not meet o/oR criteria for initial and continuing calibration standards: 

JCV/CCV 
Analysis Date # Anatyte %V v 

Action · Samples Affected 

J.!:. v 
_;ft1M 

-· ·' .. J).~~ 
• ..... ~ ' . .. \ . 

'/ 
/ 

2.2 Analytical Sequence 

Di~ !tJe laboratory use the proper number of standards for calibration as described in the EPA method? 

Gt' NoD . 
Yes 

Have initial calibrations b'en performed at the beginning of each analysis and at the frequency indicated by the 

EPA method? Yes f2f No 0 

Have continuing calibration standards been analyzed at the beginning of sample analysis and _)lt a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes £!a" No 0 

If no for any of the above, outline deviations and actions taken below: 

Reviewed By: cfJJ~ 
AU2·941WPJSNL:SOP3044C.RI 
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Were the correlation coefficients for the calibration curves for AA, Hg, CN, and ot~ spectrophotometric 

methods :::0.995? (Check calculations performed for calibration curves.) Yes 0' No D 

If no, list:-----------------------------------

/ 
Date Ana lyle Coefficient ~on Samples Affected 

n / 
lfY? 

/V' 
/_ ' 

/ 
v 

Check for transcriptiQn and calculation errors involving calibration summary forms and raw data. Briefly 
summarize errors-and associated actions when data quality might have been affected. 

•a, I 

3.0 BLANK ANALYSIS 

3.1 Initial and Continuing Calibration Blanks 

Have Initial an~ntinuing Calibration Blanks (ICB/CCB) been analyzed at the frequency required in th~ EPA 

method? Yes~ NoD -J:c81C'C8 4.11 """'< .. :t ~~D J:>.t-L ~,.:.._, ,.;,&~.vt-"~ 

If no. summarize problems and resolutions in the narrative report. 

Ust analytes detected In ICB and CCBs below: 

NOTE: For soil samples, convert blank values to mglkg using digestion weights ~nd volumes. 

Required 
Analysi~ Date ICBICCB No. Analyte Cone. Detection Li~ Action level Samples Affecled 

./1_ . / 
/I ./ 

/ 

/ 
/ I / 

/ l _.......-:' 
/ 

Reviewed By: rr]tv.h. Jr Date: J-:z..v-9? 

Ali2·94!WPISNL:SOP3044C. R 1 
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3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data Verification/Validation Level 3-DV3) 

Was one method blank analyzed for: 

Each of 20 samples? Yes l2f No 0 
Each digestion batch? Yes I:B' No 0 
Each matrix type? Yes 0' No 0 

Page 6 of 16 

Both AA and ICP when both are used for the same analyte? Yes 0 No 0 .IV/I+ 
01' 

At the frequency indicated in the EPA method or OAPjP? Yes 0 No 0 

NOTE: Method blank is the same as the calibration blank for mercury and ior wet chemistry analysis. 

Ust analytes detected in method blank samples below. NOTE: For soil samples, be sure to calculate blank 
values using digestion weights and volumes. 

Preparation .. Analyte Cone. Required Action Level 
Date '· ·.: Detection 

•• •• :t • Limits .Samples Affected 

'Z·IJ. -9i.P ltq M~!!iJ::.. "· 0 2. ~>-J_~ -o,os- .... ~J<.~ ""~ 
~-~~ -1 (, Vpb D.o~"B~c- IJ .s- ... >-I /c.-.,_ 6. J ......_ / krr ~ 

g-l$"-'\ t... As D·DO'f'l g S.o ~~L " v 
-.Tt. t)• 0 -z. N.fro ( c... ~ 

<i$-L-:)~ (.., ltd "· "i!rL \011 fV'-'i("l L. ~~v 
~-IS"~{p (c.\ D. D~j>'l!3 ... s:.. l.D ~ll. 0·~~-l'-' \lt 

v "' . ' 

Is concentration in the method blank below 1he detection limit? Yes~~~ 
Affected samples: fcycr ~ 1-t%> wM ~~. a,..c.. t~rs ~ o/ovh-"j lc~ I.:;.,.... c( 

4fcp ~ /r ?1M:{- ed ~ ?11>fr.c{D.4 ,, .T u lf4w m-,;.,.lr.r . ,v., $ez.p~ 4::?.. 

~ -e&ti--= ~«'~ -'1-.. 'fJ ruv..s VW=yt e4 wit.J., 'P b ~ p<...ft! fk..., jaX,~, 

Reviewed By: ~ # 
(/ 

Date: _ _,l:.--..:;;...21=--_..7_· 1:'----------
AU2·94fWPISNL:SOP3Q44C.R1 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

3.3 Field/Rinse/Equipment Blanks 
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Was a field/equipment blank analyzed as required by the EPA method or OAPjP? Yes D No ~ 
List below analytes detected in the field blanks. NOTE: For soil samples, calculate blank values using 
digestion weights and volumes. 

r-.~{d f'l'V\5~ ("' _,- PI'J+ ht~ 

.,....-
~ 

/ 

J~ 
Required 

Collection Detection Samples 
Date Blank 10 Analyte Limits Action ·Level Affected .. . 

·-. .// 
.. .. /\Y" . . .... 

y 
/ 

/ 
/ 

/ -

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an ICP interference check sample (ICS) analyzed atj.Pe beginning and end of a run or at least twice every 

B hours? (Not required for"Ca, Mg, K, and Na) Yes i2r No D 

Samplesaffected: ________________________ ~/~----------------------------------

7 7 . 

Are the values of the ICS for solution AB within 80-120%R? Yes~ NoD 

If no, is the concentration of AI, Ca. Fe, or Mg lower than in ICS? Yes D No O"'ft1-

Reviewed By:~~ 
Ali2-941WP/SNL:SOP3044C. A 1 

Date: I -20-9 r 
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If no, list below all analyt~s which did not meet %R criteria and in which the concentration of AI, Ca. Fe, or Mg 
is higher than in the ICS; 

Date Analyte %R Action ..... v Samples Affectei;f 

/ 
./ .......... / L 

L L / 
L 

/ f_/_ 
/ '-"" 

- Are any results> IDL 1or those analytes which are not present In the JCS solution A? Yes 0 Now---

If yes, results >2 (absolute value of the IDL) indicate ehher a positive or negative interference and must be 
qualilied. · 

Samples affect.ed_: ____________ ---::::::o------------.---------
·,···· .... ~ ---~· 

· .. / I~ 

• • •• 't I 

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analyzed at required frequency? Yes g/ No D 

Samples affected: 1-:.C.S /!... C SJ) 
' (€<, I D re )2~ z\, k 

Reviewed By: ~ 
AU2·94NIPISNL:SOP3044C.R1 

fMa-!1. lu ).t' cR f' r . 

Date: 1-24- 7 1: 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 

List below any LCS recoveries not within limits. 

TOP 94·03 
Rev. 0 
Attachment C 
Page 43 ol115 
July 1994 

Page 9 o1 16 

Preparation 
Vsamples Affected Date Analyte o/oR Action ........ 

/ 
/ 

/1 / 
/ I / 

/ I / 
v 

/ v / 
/ L v 

/__ 

6.0 LABORATORY DUPLICATE ANALYSIS 

Were laborat~~: d~~licates analyzed at required 1requency? Yes ~ No D .. .... t . 
Samples affected: _______ 

7 
_ __, ... rzl-· ----..,,..::.:::;....----------------

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 No ~ 

Samples affected: _______________ "?""·/~-------------

/7/ 

Is any value for sample duplicate pair <POL and the other value > 1 OxPOL? Yes 0 No i2( 

Samp~srofected: ___ ----------~------~~-------------/?)~z, 

Reviewed By; 4~tf 
AI.J2-9~M'PISNL:SOP3044C.R1 

Date: -1-l-o-q 1 
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INORGANIC DAi A ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 

List below concentrations of any analyte that did not meet criteria for duplicate precision: 

7 

Sample Preparation 
V Action 10 Matrix Date Analyte POL R~ 

/ 
/ 

/ 

/ 
/ 

/ 

/ 
L 

Page 10 of 16 

Samples 
Affected 

Check tor transeriptJontcalculation errors. Briefly summarize errors and associated actions· when data quality 
might have been affected: · · 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field duplica~ collected at the frequency indicated in the EPA method or CAPjP? /.! ~ 

Yes 0 No lid' ff~ dv-p/C£.~fc .:»•-vr.p~ nu+ ~~·Md <1Vl. -rz,e. · 

11 yes. quali1y data associated only with the field duplicate pair. Calculate RPDs for each analyte in which both 
values are greater than the JDL. 

Is any value for sample duplicate %!:cal quantitation ;i~i\ {POL) and other value >10xPOL? Yes 0 ~ 

Reviewed By:~ Date: __ _,_/-...;;.~_-....... f_4-_______ _ 

AU2·94N/P ISNl.:SOP:l044C. R 1 

'. 
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Samples affected=-----------------~--------------

/1 z· 
/V. 

List below the analytes that do not meet RPD or POL criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

Collection ~~mples 
Sample 10 Matrix Date RPD Control Umit Action / ffected 

- / 
/I / 

/ I / 
. - v I / 

/ 1/ . / 1/ . . 
v {./ 

L 

Check for transcriptionfcalculation errors. Briefly summarize errors and associated actions when dala quality 
miQht have been affects. 

8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistallation spike. 

Was a mat~ix spike ~repared and analyzed at the required freQuency? Yes ~No 0 
/Y}S{M>D rC.V\. &n.. lA.b.se/c:-cfPd sa ....... plc:S .. MS.f/tl5D ""q.s 1\fv"t- ~~J.D&Jee( d'Yt t1td 

ffil.J Of!L SiHitplPs ~ JM e f)f.J> . o H. I'( M.S I rA-SD .a--t. t2r(s J'lfZE b c. ""ti't.L/c .. 

Reviewed By: ~ /a- Date: __ 1_-.::.~_;__-_.tf....._._~ ________ _ { vnr 
Alf2·94/WP/SNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 

Page 12 of 16 

Were matrix spikes performed at the concentrations specified by the EPA method? Yes ~o 0 

Sampfes affected=--------------------------------

Was matrix spike analysis performed on field or equipment blanks? Yes 0 NoW 
If equipment or field blanks are the only aqueous samples, matrix spike analysis may be performed; however. 
matrix sptke samples must be present for the other matrices. 

Samples affected=--------------------------------

7~· 

List ·below the % · rgcoveri~s !or analytes that did not meet the criteria: 

Sample Preparation 
ID Matrix Date Analvte %R Action Samples Affected 

...-"' 
~ 

~ LC 
/ 
v ( / 

/ -
/ 

.... v 
Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed. If matrix spike concentrations are diluted below or close to IDL based on sample 
dilu1ions performed, use professional· judgment in qualifying data. Ensure that the laboratory per1ormed sample 
dilutions only when necessary as indicated by OAIQC requirements. Briefly summarize errors and associated 
actions when da1a quality might have been affected. · 

Reviewed By: tWq~.L k oate: --~l--...i:...2o_--...._7 _,_r __ --.;. ___ _ 
ALI2-94iWP/SNL:SOP3044C.R1 
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NOTE: If preparation blank spikes are analyzed, evaluate recoveries.· These recoveri can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or poor dig tion efficiencies and/or 
problems with matrix spike solution. For example, if matrix spike recovery for sele um is 0% and preparation 
blank spike recovery for selenium is 92%, this may indicate sample matrix effect . 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicate injections present for each sample, including required ac nalyses (not required H MSA is 

done)? Yes 0 No D 

· - Samples affected: ----------------+----------------

Were postdigestion spikes analyzed for samples, incl . '• . . 
NoD 

Were postdigestlori spiJ:les. a!'alyzed at the required ncentration? Yes D NoD .··'-' 
Samples affected: __________ _,_ ____________________ _ 

Was a dilution analyzed for samples h postdigestion spike recovery <40%? Yes 0 NoD 

Samples affected: _______ ~-------------------------------

MSA Analysis (Method Standard Additions)-MSA is required when serial dilutions are not with ± 10%. Was 

MSA required for any ample but not performed? Yes 0 . No 0 

s outside the linear range of the calibration curve? Yes 0 NoD 

Review d By: ~ i., 
(IV 

AL!2·94M'PISNL:SOP3044C.Rt 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-0V3) 
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NOTE: Ensure the spiking concentra1ions used for M$A analysis were at 50-100% and 150% of sai"Jl)le 
concentration or absorbance. 

SamplesaHeded: ____________________________________ ~~~----------------------

/1. z 
ZC? 

10.0 SERIAl DrlUTION ANAlYSIS 

NOTE: Serial dilution analysis (ICP) is required only fOf initial concentrations equal to or greater than 1 OxiDL. 

If applicable, was a serial dilution performed for: 

Each 20 samples? Yes-~ No 0 
Each matrix type? Y1:1s 0 No ~ 

Samples alfe~: .. _··-.·-·---------------~---------------
~ 

List below results which did not meet criteria of %0 <1 O"k for analyte concentrations greater tl;lan 50x1Dl 
before dilution: . · • •· · 

Analysis 
Date Sample ID Ana!yte IDL %0 Action Samples Affected 

-~ 
A v 

/ I v 
/ \... !---" 

v· 
Checlc for calculation errors and negative interferences. 

Date: .J- ;l-Q-f T 
Al.r2·941WP/SNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

TOP 94-03 
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Ale instrument detection limits present and verified on a quarterly basis? Yes 0 . No ~r t'v f'"J
Are IDls present for each analyte and each instrument used? Yes ~No 0 

Is the IDL greater than the required detection limits for any analyte? Yes 0 No ~ 
· -(If IDL >required detection limits, flag values less than SxiDL.) 

Samples affected=--------------------------------

Are ICP lnterei~~eni Correction Factors established and verified annually? Yes ~No. 0 · 
•• ' t 

~. ~ . . 
Are ICP Linea~ Ranges established and verified quarterly? Yes g/ No 0 

If no ~or any of the above, review problems and resolutions in narrative report. M f- c/1( (...M..r M 

11.2 Reporting Requirements 

Were sample results reported down to the POL? Yes ~o 0 

If no, indicate necessary corrections. ------------:::-..._ ___________ _ 
~4 
. 

Were sample results that were analyzed by JCP for Se, Tl, .As, or Pb at least SxiDL? Yes 0 N~...vfA---
0~ <,Z:C'? v)~c/ (';f; j)/G.U <4 ~INV~Cc_ f3-4- ~~"5. p{.,IJ C"ffv•~ 

Were sample weights, volumes, and dilutions~aken into account when reporting sampl~ results and detection 

limits? Yes ~No 0 . 

~rp ;f ,~tv~ t'-' rk?-. 
Reviewed By: /14~?("\ Date: _.........!.,J_-.;_2l>~-...:.9.....:Jl-'---------
AU2-94NJP/SNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalldation Level3-DV3} 

Page 16 of 16 

Jf no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are 
present, request resubmittal of laboratory package. . 

Were any sample results high~ the linear range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Ye;JL' No 0 

Samples affected: fuM p lg_ D3 t>i:, 11 -ot (pbiJ &;brt'() ra11 4 f ~:31 d,Jv-fr'lra, 41 

· ·),V§~ur o.+- :::tl 1 Cf7D TJ/t-. C'gl/"t~4rfr1 s-Th...dwi wv ,o.,oOD"dJL, 

&w lf _sflfr.,XJ;. ft..ly 2 'X cc.. f,J,.. .. +zm t~ee.J -~.Me..~ 1\1.,-f- re -ct"'~ tr raJ 
11.3 Sample Quantltatlon 

Check a minimum of 10% of positive sample results for transcriptionlcalcufa1ion errors. Summarize nec:essary 
corrections. H em•n·s are large, request resubmittal of laboralory package. 

• •• ' t .. 

Approved By:• ------------

Date: 

*Tasi<JProject Leader is responsible for approval of data set. 

Reviewed By: --'-t(/..L-f....::.~.::....:::.-~:t~:....:Vf:..J. ___ _ Date: t-2o-9:f 
Al/2-94NV?ISNL:SOP3044C.Rt 

·•. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3} 

TOP 94-03 
Rev.O 
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·July 1994 

Page 1 of 18 

SITE OR PROJECT C(rr/r,/ e,a. Tesffltercs s,*-.JB SAMPLE IDS o;5or,.si-+S,.,.o"~- 0'3p.J.o2.. 

ANALYTICAL LABORATORY ~V::::l£.::.~"1-.!:::!:..... ___ _ NO. OF SAMPLES --!l.3u:Al.-_ __;_..,...._ __ _ 
LABORATORY REPORT# 9/,0 f";I.D/ 
CASE NO. 3 ~ '31.{. l(oo 

DATA ASSESSMENT SUMMARY 

Describe problems/qualifications below (Action Items and Areas of Concern) 
voc s/ PEST/PCB 

'1. HOLDING v"' 
TIMES/PRESERVATION 

2. GCAMSINST.PERFORM. ,/ 
3. CALIBRATIONS/WINDOWS s/ 
4. BLANKS # 
5. SURROGATES v 
6. MA T.RIX'Sf'IKEIDUP ...Vd: 
7. LABORATORY CONTROL ~ 

SAMPLES. 

8. INTERNAL STANDARDS .,/ . / 
9. COMPOUND, y" aL 

IDENTIFICATION 

~ 10. SYSTEM PERFORMANCE / 
11 . OVERALL ASSESSMENT / 

./ (check·mark)- Acceptable: Data had no problems or qualified due to minor problems 
N - Data qualified due to major problems 
X - Problems, but do not affect data 
QuaiHiers: J • Estimate 

UJ • Undetected, estimated 

OTHER 

., ' ' 

AREA~ OF CO~CEAN: & v,/a lc.le a~{~Sc-2 l?Je p.too -fitt: lt:tb ltqs f"u.-.1 ftre ~ o f?Pb 
l'P'1~'!V(7 c~tlrm60a "4eck ;.; .. ,.>It: g,,f 4/jo t'c,(lt-J ,t ft,,. l.t!J, A.~.S 5Ntf l.~Q slu,kf ,6c_ 
af~ hA.~c. u:~,...,z(,:.,S Qp...... g Sovorr:c.. aft:~,.,...,.f it..o.- ~L .c.,;,~ .. .;4i.s (J 4ck. 

I , 

Re•iewed Ey: ~~A, 
oate: 1~r 
AU2-94fWPISNL:SOP3044C.R1 

• 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3} 

..... 

PROJECTffASK LEADER: ==roe.... ~W l e...-hc.b 
Page 2 of 18 

1£~251~~~ 
:t:q.r~: 4<-tf.o,: s.no, P- B=_.q ,:.,7/ 2<: 

Reviewed By: tt/~ 
Date: · ~ 
Al12-94.WPISNL:SOP3044C.R1 

) 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate 1he holding time criteria below that was used to evaluate the samples. 

TOP 94·03 
Rev.O 
Attachment C 
Page 101 of 115 
July 1994 

Page 3 of 18 

SW-846, 3rd. ed. 

4
~ 

Other.--------------·---~~~G-----------------------------------------------7 
List below samples that were over holding time criteria. 

Sample 10 VTSR Date Analyzed 

~ 
/ 

/ 
/ . , .... 

/ 
• .. / 

/ 
NOTE: VTSR = Validated time of sample receipt. 

Were the correct preservatives used? Yes~ No 0 

List below samples that were incorrectly preserved. 

Sample No. Type of Sample Deficiency ..? 

L'_ 
/ 

.L' v. 

/ 
Aeviewe<i By: ~ ~
Date: -1'3-- rt:
AL'2-~M'PISNL:soPJ044C. R 1 

/ 

/ 
/ 

./ 
Action 

' 

.. . 

Action 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data ·verification/Validation Level 3 DV-3} 

2.0 GC/MS TUNING CRITERIA 

Page 4 of 18 

Has a GC/MS tuning pertcymance been analyzed for every twelve hours of sample analysis for each GC/MS 

instrument used? Yes fi?J No 0 · 

Was the correct standard (listed in the EPA Method) used? Yes~ No 0 

Have the ion abundance criteria been met fo~ each tune? Yes ~ No 0 

NOTE: GC/MS abundance criteria is specified by EPA method for GC/MS analysis (EPA 8240A or 8270A). 

If no for any of the above, list all the data assocla1ed with the tune that either failed criteria or in which there 
was no tune. 

./ 

Date/Time Problem / Sample Affected (Action) 

/ . 
/ . ........ •. 

' / ··'' 

/ 
Ch~ck for transcription/calculation erro~· errors are present, briefly summarize necessary changes: 

Is the spectra of the mass calibration acceptable? Yes NoD 

Aev;ewed By,.~~ 
Date: _fLf;J£_,~re--.... ?..~...1:_~ ___ _ 
AI.J2-941VVPISNL:SOP3044C.R1 

.... 

Jr· 
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·· . . · 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention Time 

Is DDT retention time 1or packed columns >12 minutes (except fpr OV·1 d OV-101)? 

YesO NoD 

TOP 94-03 
Rev.O 
Attachment C 
Page103 ol115 
July 1994 

Page 5 of 18 

If no, fist below the DDT standards 1hat failed criteria: -----.L---------------

Aflededsamp~sandcompounds: ___________________ -7~~------------------
~/ 

3.2 RetentJon Time Windows / 

List below co~~~rj~~ ~-~~~ were not withfe retention time windows. 

Oat em me 

I 

/ 

Reviewed By' ~ 
Date: _ _____::_ _:_l::_ 
Ali2.-94/WPISNL:SOP3044C.A1 

I 

RT 
Window Action 

.. ' ' 

Affected Samples 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

3.3 DDT and Endrin Degradation 

Page 6 of 18 

List below the standards that have a DDT or Endrin breakdown of 20% (or a combined breakdown of >20%). 

Date/Time Standard ID DDT/Endrin % a,ikdown Action Affected Samples 

/ 
/ 

/_ 

I 
,i,/ 
~~ 

3.-4 DBC Retention Time Check 

Is the %0 betWeen EVAL A and each analysis (quantitation and confirmation) DBC retention lime wi1hin OC 
limits (2% for packed column, .3% capillary ID <0:32 mm, and 1% for megabore)'? 

•• \ I 

YesD NoD . 

Date v Sample 10 DBC "'oD Action 

I 
I 

I 
I 

For the' f, cfderta outlined in Section• 8.1-8.4, check tor 1ranscriptiontcak:ulation errors. 

If errors a e found, Jist below wilh necessary corrections: · 

I . 

I 

~:~~wed ay: "/tfir 
AL/2-941WPISNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

TOP 94-oJ 
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Page 7 of 18 

4.0 fNITIAL CALJBRATIOH . • _/ 

Has initial calibration been performed as required in the EPA method? Yes 0 No D 

Were the correct number of standards used to calibrate the instrument? Yes~ No 0 

For GC analyses of PCBs and Pesticides, did the laboratory follow the correct 72-hour sequence of analysis? 

Yes 0 No 0 ~Jir 

Ust below compounds which did not meet initial calibration cri1eria outlined by the EPA method. 

Instrument 10 Date Compound RF/o/oRSD Action Samples Affected 

. .. ' . .. 
.. ' . 

. 

CheCk for transcription/calculation errors. If errors are present, summarize necessary corrections below: 
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;. 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

5.0 CONTINUING CALJBRATION 

Page a of 18 

Have conjinuing calibration standards been analyzed at the frequency specified in the EPA method? 

Yes 0' No 0 

. b Ltst 'hid elow all compounds whrc d I . l"braf not meet cont nurng ca 1 ron requrremL_ 

RF/o/y 

/ Samples 
Instrument ID Date Compound Action Affected 

/ 
// 

/ 
/ 

I _\."'•,• L 
/ t . -

/ . . ' ' 

Check for transcription and.ia'Iculation errors. II errors are found, briefl y summarize necessa ry corrections 
below: 

Rev;ewed By: ~<v.J.._ 1,:-
Date: · _1- C4 _=t_ 
ALI2·94NIPISNL:SOP3044C. Fl1 



6.0 BLANK ANALYSES 

.. 
.. ~ .. 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

6.1 Method/Reagent and Instrument Blanks 

TOP 94·03 
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Page 9 of 18 

Has a methodfreagent blan~ been analyzed for each set of samples or for every 20 samples of similar matrix, 

whichever is more frequent? Yes li2( No 0 

Has an instrument blank been analyzed at least once every twelve hours for each GC/MS system used? 
Yes 1!2( No 0 . 

6.2 Field/Rinse/Equipment Blanks 

Are there field/rinse/equipment blanks associated with each sampling day or at frequency specified in the 

sampling plan. Yes lia" No 0 

List below comP,Ou~ds for which analyses were requested that were detected in any of the blanks analyzed: 
I \, '• • 

. ···. Cone. 
Date Blankfo· · Compound (•#/JL 

'S/IS"/ '//., b~eio"Z;~"' fk.rlrnae... .2. "8 
r~t<f!~::::i:: /.l#c/ 

t1SP~~1fl /ker-, c:. 3.S 1-
Jlf~t"ltrft".tt ~ 4/fltr. 1-{.31 
z -bvfo<~~"fc. 1-/. :lS 

f-r-cr.I,{Net/ll.c ~. 3B 

POL = Practical Quantitation Limi1 f~d. 
~-t~Jq,fn; RL 

ReviewedBy: dJJ ~'-
Date: , -o _ 9" 
Al.J2·94/WP/SNL:SOP3044C. A 1 

POL 

~/'I- Action Level 

,o.o 2. "· 'b IDV.. 

tD• o I fl.~{ 

fD.-o 3S.jl 

;o.() lf3.r 
JD.n 'fl.$' ~ 
:/,DD 1/.lf -(S-1\) 

. • Samples A1fected 
(Action) 

t> '511 f6Gb-o <., , 

D "Jo"''T·:S -ofc.J 

() 'M> Vt:J ~o ~ 

. . 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

1)9e 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes D No Ef 
If yes, list below. 

7.0 SURROGATE RECOVERY 

Were surrogate recoveries evaluated for each of the samples analyzed by GC or GC/MS? 

. Yes u;:( No 0 

If surrogate standards other than those presented by SW-846 are used, list below with reference to applicable 
control limits used to evaluate the percent. recoveries. 

Surrogate Compound Control Limits 

.. . ~. .. - . 

. . ··' ' 

List below the percent recoveries which did not meet either SW-846 criteria or criteria fisted above. . . 

Surrogate 

~Action ·Date Sample 10/Matrix Compound o/oRec 

v 
/ 

v 
/ 

/. 
v 

/ ' 

/ 
./ 

/ 



\ 
/ 

.. ~ .. 

ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 OV-3) 

· TOP 94·03 
Rev.O 
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• Page 109 of 115 
July 1994 

. Page 11 of 18 

If surrogate r~covery ~utsk!_e of control limits, wer·e the samples or method blank reanalyzed? 

Yes 0 No~ t=l..Adrvc.tl- "'( ~'tillltL~S(s f't- ~cf .SurT'__OJ-4..1-e-J a-re ~'i-
f~ (1-f. pt:L c 1:4~. 

Are method blank surrogate recoveries outside of limits upon reanaJysis? Yes 0 No rn----
Are transcription/calculation errors present? Yes~ No D 

..... 

. · If yes, note necessaiy corredions. D (( ~fb::t= eel-s k:fa.vee J S~esis.. re.p~ 
. i ~n~ . 

w ~ ~ 4d Sl,htWll\17 ~· s~ 'P<j• 2-., t&'. M mu~1-£c_ 

C~vht:{ '{o o=pftHa '1/o..m PJtJbP.h<S~ ri:ffdds,q~~ ~s·v/{ slllvrd 

kf. f~UI. t;;rckf LM-fi/ c~ ~ 5 ~· 

ReViewed By:. ri!t#..__ 
Date: 
All2-94/WPISNL:SOP3044C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV-3) 

8.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE.(MS/MSD} ANALYSIS 

Page 12 of 18 

Were MS/MSDs analyzed at the frequency required by the EPA method or OAPjP for each matrix type? 

YesD No~ 

List below % recoveries and RPDs of compounds which did not meet criteria. Indicate on chart criteria used to 

evaluate recoveries and RPDs. 

%Rec 

~ Date Sample 10/Matrix Compound RPD Action 

v 
'.' ' / 

/' : .. \ . 

7 
/./ 

/ , 

~.6 Mel r}t rv....J tfd..?D MS/wtSD · ~ ·jk s~b..r 
h.-st-?x.k-k/ A'l- ?(e IJ1Za~. k b rz:.-0 fflS}A-1'i.O .a, 3'2i't:J s~ 

~+ '/ZPd se~ct?. 

~:~~~wed By: _'fQ-1--1 .... '-~ ......... "-~~· _It-__ _ 

Al12·94Nt/PISNL:SOPJ044C.R1 

.. , . 

\ 
i 



'· 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

TOP 94-03 
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Page 13 of 18 

Have laboratory control samples containing a representative number of the compounds of interest been 
analyzeg..-&t the frequency specified in the EPA method or OAPjP? 

Yes D2f No 0 

Evaluate percent recoveries based on control limits established in individual EPA methods. or use established 
laboratory control limits. Ust below recoveries or compounds which did not meet criteria with reference to 
control limits used. 

Date Compound o/oRec Control Limits Action Samples Affected 

- ~ . 

~ 7 ~ 
./ 

...... I 7 
• / '-""'" 

.1' .. . 

Evaluate RPD based'on control limits established in individual EPA methods, or use established laboratory 
control limits. List below recoveries or compounds which did not meet criteria with reference to control limits 
used. 

. .... 
Date Compound e;SJe-¥ Control Limits Action Samples Affected 

4-AJt. lnolt tiJJ.. Z/.~ o-;; a-.~ 

. 

Fi) v•fQ.h1rs fle fr.i. ~~af ~ Z.~!f:~b ~~{;~~·ft'~ cAre.£ ~4/fd'q,.d & fl< 'L~S/G.CSD 
45 yo({ • . 

Reviewed By: ~ t 
Date:y""J. C'E 
Ali2·S4/WPISNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3} 

10.0 INTERNAL STANDARDS EVALUATION 

Page 14 of 18 

list below the internal standard areas of samples or' blanks which did not meet criteria. J. . .J.. /} 
' ..,j;tl ot:;lv au:/..~~~~ 

Internal Acceptable 
Date Sample 10 Out Range Action 

/ 

/ 
v 

/ 
/ 

I 

Are reteotf6'n tim~s of the internal standards within 30 seconds of the associated calibration standard? 

Yes UiJ' No i:J. · .. 

11.0 TARGET COMPOUND LIST ANALVTES 
11.1 GCIMS Analyses 

t •• " ' 

Are the reconstruct~d ion chrotpat'Ograms, the mass spectra for the identified ~mpounds, and the data system 

printouts included? Yes o;:r' No 0 

Is chromatographic performance acceptable with respect to: 

Baseline stability? Yes ~ No 0 

Resolution? Yes ~~ 0 

Peale; shape? Yes ~~o 0 

Full-scale graph (attenuation)? Yes~ 0 

Reviewed By: til~k 
Date: (-t-'i-<f·k 
Ali2·94No/P/SNL:SOP3044C.R1 

'· 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level3 DV-3} 
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Page 15 of 18 

O~er.-----------------------------~~/?~~~~--------------------------------/V 

Is the RRT of each reported comj!QOnd within the limits given in the method of tfle s1andard RRT in the 
continuing calibration? Yes IH"" No 0 . 

Are all the ions present in the ~ard mass spectrum at a relative intensity greater than 10% also present in 

the mass spectrum? Yes~ No 0 

Do sample and standard relative intensities agree within 20%? Yes~ 0 

If no for any of the above, indicate below problems and qualifications made to data: 

11.2 GC Analyses· .... ··' t 

Are there any 1ranscription/calcula1ion errors between the raw data a 

YesO No 0 

If yes, review errors and necessary corrections below; if e I'S are large,_ resubmitlal of _laboratory package may 
be necessary. 

pounds within the calculated retention time windows for both quatl1itation and 

NoD 

. 
Was GC/MS confirm on performed when required by ttie EPA method? Yes 0 NoD 

above. reject positive results except 1or retention time windows if associated standard 
similarly shifted. 

Reviewed By ~in 
Date: ~ r~F 
ALI2-94/WP/SNL:SOP3044C.R I 
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ORGANIC DATA ASSESSMENT 
evel3 DV-3) 

Page 16 of 18 

Check chromatograms for false n tlves, especially 1or the rTl.lltlple peak components (toxaphene and PCBs). 
If false negatives are apparent the appropriate PCB standards were not analyzed. or if confirmed analysis 
was not present. flag the ed data. 

Samp~saffeded:~4------------------------------------------------------------

e 1o the complexities of PCB/pesticide analysis, each analytical run should be reviewed to verify 
tion ~column performance. 

12. FIELD DUPLICATE ANALYSIS 

. . / (c. /,v Sv o c 8"2 70 - .AJU+-
were field d~pliFa1es submitted for analysis? Yes 0" No 0 c1Yl ( ~ Il-l( ..;.Jj) Alb nN:Jc'";s;w ~ ... ..... ..w f2. ,a /II' , ,.- .,;~ 

If yes. calculate RPD and use pro1essional judgment to determine if the data needs to be qualified. list results 
below. · · ··'. 

Sample Duplicate Affected 
Date Sample tO Compound Result Result RPO Samples 

/ vj --:--
/ I ~ 

L 
.__.. 

/ 

13.0 COMPOUND QUANTITATIONJREPORTED DETECTION LIMITS 

Are there any transpif)i'ion/calculation ~rrors fr~m raw p~la to reported results (check at feast 10% of po.sit7f 

results)? Yes g"" No 0 J)~rep~a~-r wj s~~~ 7o·Q ·'te-j)l~AJ c,.,e/ ~ 
In addition. verify that the correct internal standard. quanlitation ion, and RRF were used to calculate the result 
tor a minimum of 1 0% of sample data. 

:;::!:wed sy:~Z: 
/JJ..!2-94/WPISNL:SOP3044C.R1 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

13.1 Chromatogram Quality 

Were baselines stable? Yes ~No D 

Were any negative peaks or unusual peaks present? Yes 0 -No~
Were early eluting peaks resolved to baseline? Yes ~No D 

TOP 94·03 
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Page 17 of 18 

If incorrect quantitations are evident, note corrections necessary below: _____ __,,..,.__ _____ _ 

4Z z . 
Are th~ required __ qu~ation limits (detection limits) adjusted to reflect sample dilutions and for soils, sample 

moisture? YeS' fiJ/' No 0 · ' . 

If no, make neCessary corrections and note below. 
·-. 

zv 
; 

14.0 TENTATIVELY IDENTIFIED COMPOUNDS 

•I \ I . 

. Are Tentatively Identified Compounds (Tlgl properly identified with scan number or rete_!!1ion time, estimated 

concentration, and J quaiHier? Yes[:~/" No 0 ~{ (.v f'D-14 D/.~ ~ -LIC 5' 
M{- -led -;.o ..:>11 + ~ Jt.lvt~ ~~ 

Are the mass spectra for TICs and associated ''best mat • spectra included? Yes 0 No 0 

Are any TCL compounds listed as TIC compounds? Yes 0 No g/ .-uot" ;.u ~ ~~ 

Are each of the klns present In the reference ma~•ctra with !.::; ... ~~'!. •Is!> 
presenttnthesample·massspectrum? Yes~ NoD ~-..~..,4 t"L~ 

OJ -vc~ ~ 
~ ~~~ 

Reviewed By:~ 
Date: ...._ - 7'---
ALI2-94JWPtSNL:soP3044C.R I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validatfon Level 3 DV-3} 

Page 18 of 18 

Do TIC and "bes1 match" standard relative ion intensities agree within 20%? Yes~ No D 
Comments ____________________________________________________________________ __ 

.. 

Reviewed By: 

Date: 

Approved By:• 

Date 

*Data package must be approved by Project!Task Leader. 

Alr2·94fiNPISNL:SOP3044C.R1 

~··· 

\ 

) 

./ .-



From: 
To: 
Date: 
Subject: 

Pam, 

MARKL~ON ~ 
IT:NET:"pmpuiss@cnvc.sandia.gov" 
1117197 4:21pm 
P.roblcnu w/GEL Report I Corz:eaive Actio.n Request 

During DV3 review of GEL report 9608201 (ARCOC 05598) the following problems were identified. 

I) Samples 030865-0S (968201-05), 030687-0S (9608201-09), 030683-0S (9608201-10), 030689-0S (9608201-11), 030690-0S (9608201-12), 
03069!-05 (9608201-13), 030694-05 (9608201-18}, and 030701-08 (9608201·27) all show discrepancies between the surrogate percent 
recoveries reported for in the raw data printouts and the summary data sheets for SVOC 8270 analyses.. One or more surrogate is shown 
failing QC windows on the instrument printouts, but different percent recoveries (within QC windows) appear in the summary report. 
There is no indication that samples were reanalyzed because of the failed surrogates. 

2. Sample 030700.5 (9608201-26) was analyzed past tbe 12-bour tune/calibration check window for SVOC 8210. 'I here is no indication 
that tbe nmple was reanalyzed. 

3. For volatile anal}'ies (Method 8260) the lab used the 20 ug/L calibration check standard for both calibration check following the tune 
and as the LCS/LCSD sampl.ca. Lab control samples v;ere not separate source and in some cases not even separate runs. 

Please ask GEL for a corrective action respons. 

Mark Lyon 

CC: IT:NET:"jppavle@envc.saodia.gov" 



r\ 

From: 
To: 
Date: 
Subject: 

..... ':' .. T'"·"·· 

Sherry Briscoe 
internet:ge1.com:emk 
6/10/97 2:45pm 
SDG 9608201 COC 05598 CORRECTION REQ. 506 

Most of the Asbestos resu1ts are missing from the EDD for this SDG. P1ease 
correct and resubmit the EDD. 



, •.. 

!o· ... -~ 

1to.. ol P~: ,Q. 
(1~~, 

"Date: 1/:18]97 

-;~: ~ n·/Pm'$so n i-

~'19 .. Z5T6 

'PitNte: (505) [<1/tJ~ 318"5 

?u: (505) 844-3128 

Correction Request 

COC: Q559~ SDG: %01I::?.OI Tracking No@ 

:~~~;«· ~~ = _ae:::~ :~;::~ 
wen XJn5 cJc~. 

Sandia National Laboratories 
Sample Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-0854 
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From: 
To: 
Date: 
Subject: 

Pam, 

.. 

MARK LYON <ALBQDl.ALBQPl.ML YON@ITCRP.COM> 
ENVC.ENVC(PMPillSS) 
1/17/97 4:21pm 
Problems w/GEL Report I Corrective Action Request 

During DV3 review of GEL report 9608201 (ARCOC 05598) the following 
problems were identified. 

1) Samples 030865-05 (968201-05), 030687-05 {9608201-09), 
030688-05 (9608201-10), 030689-05 (9608201-11), 030690-05 
(9608201-12), 030691-05 (9608201-13), 030694-05 (9608201-18), and 
030701-08 (9608201-27) all show discrepancies between the surrogate 
percent recoveries reported for in the raw data printouts and the 
summary data sheets for SVOC 8270 analyses. One or more surrogate 
is shown failing QC vvindows on the instrument printouts, but different 
percent recoveries (within QC windows) appear in the summary report. 
There is no indication that samples were reanalyzed because of the 
failed surrogates. 

Ql Sample 030700-5 (9608201-26) was analyzed past the 12-hour IJ 
tune/calibration check window for SVOC 8270. There is no indication e.c.-V't.Lc:::b··~··~ ..... :'Ac:tiCI"'h. 
that the sample was reanalyzed . 

Q3. For volatile analyses (Method 8260) the lab used the 20 ug/L 
calibration check standard for both calibration check following the tune 
and as the LCS/LCSD samples. Lab control samples were not separate · 

source and in some cases not even separate runs. ~ ~ ~ 

Please ask GEL for a corrective action respons. 

Mark Lyon 

CC: DOC.DOC(JPPAVLE) 

\ 
) 

/ 
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From: 
To: 
Date: 
Subject: 

MARK LYON <ALBQDl.ALBQPl.MLYON@ITCRP.COM> 
ENVC.ENVC(PMPillSS) 
1/28/97 3 :SOpm 
Problems w/GEL Report I Corrective Action Request -Reply -Reply 

NO problem. The report has been transmitted to Joe with the reviews 
and notation. When response comes in you can send it to Joe and 
attach up w/the original for files. I'll be interested in their response. 
Having different data for surrogates in the summary report and 
instrument printouts ..... well ... i think you know what the possible 
causes might be and they don't speak well for GEL..ifthat is the case. 
mark 

\ 

{ ) 

\ 
I 
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From: 
To: 
Date: 
Subject: 

Pam, 

.. I 0 

MARK LYON <ALBQDl.ALBQPLMLYON@ITCRP.COM> 
ENVC.ENVC(PMPUISS) 
1117/97 4:21pm 
Problems w/GEL Report I Corrective Action Request 

During DV3 review of GEL report 9608201 (ARCOC 05598) the following 
problems were identified. 

1) Samples 030865-05 (968201-05), 030687-05 (9608201-09), 
030688-05 (9608201-10). 030689-05 (9608201-11), 030690-05 
(9608201-12), 030691-05 (9608201-13), 030694-05 (9608201-18), and 
030701-08 (9608201-27) all show discrepancies between tl:ie surrogate 
percent recoveries reported for in the raw data printouts and the 
summary data sheets for svoc. 8270 analyses. One or more surrogate 
is shown failing QC windows on the instrument printouts, but different 
percent recoveries (within QC windows) appear in the summary report. 
There is no indication that samples were reanalyzed because of the 
failed surrogates. 

2. Sample 030700-5 (9608201-26) was analyzed past the 12-hour 
tune/calibration check window for SVOC 8270. There is no indication 
that the sample was reanalyzed. 

3. For volatile analyses (Method 8260) the lab used the 20 ug/L 
calibration check standard for both calibration check following the tune 
and as the LCSILCSD samples. Lab control samples were not separate 
source and in some cases not even separate runs. 

Please ask GEL for a corrective action respons. 

Mark Lyon 

CC: DOC.DOC(JPPA VLE) 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

November 15, 1996 

Sandia National Laboratories SMO 
Kathy Becker, MS 1331 . 
BDM Buildin~ 
2301 Buena V1sta SE 
Albuquerque, New Mexico 87106·1331 

Re: Correction- SDG 9608201 
Correction - SDG 9608209 

Project Coordinator: Mark Lyon 

Dear Ms. Becker: 

RECEIYED 
HOV 18 1996 

SNL/SMO 

As you are aware, the asbestos analysis for these SDGs was subcontracted. When 
this data was originally reported, GEL provided a total asbestos result and included all raw 
data from the subcontract laboratmy in the data package. The technical representative to the 
DOE team, Karen Ford, has since reviewed the Asbestos method used by the subcontract 

..... lab and determined that each individual type of asbestos should have been reported on the 
• Certificate of Analy&s (COA), QC Summary, and the EDD even though Sandia had that 

infonnation in the raw data. Therefore, we are reissuing the COAs, QC Summary, and that 
portion of the EDD containing the asbestos data • 

If you have any questions, please do not hesitate to call me. 

Yours very truly, 

~·f/( .. ek! N.._ 
Edith M. Kent I ) -

encl 
Project Manager 

fc: snls00296111596/9608201 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29414 

(803) 556-8171 • Fax (803) 766-1178 

~ ~led on recycled paper. 



e 
I 

12/12/96 15:29 esos B4B053S SNL SJIO 

~ANS:MISSION OK 

TX:IRX NO. 

CONNECT! ON TEL 

CONNECTION ID 

START TIME 

USAGE TillE 

PAGES 

RESULT 

*************************** *** -ACTIVITY REPORT *** 
*************************** 

7413 

7Pl8037861178 

GEL 

12/12 15:28 

00'49 

1 

OK 

f'4tet 12/12/96 1/.. 1/1'~ 
(')~~} 

?•to: Edie M. Kent ?u.w: Hony O'Grady 

GEL ()"': 7578 

~: (803) 556-8171 ~f (505) 844-3132 

9•: (803) 766-1178 ";c: (505) 844-3128 

1 

I llU I II I I I I I I U I I till I II I I U I II I 11 U II I 1 II I II til I Ill I It L1 If 1111 IH tt It I II II I I II I Ill tIll I II I t lrt II II II' t I t I t I I' 

1t«.: S'D9 # 9601201. (!.C(J # ()5591. ~t # 459 

DearEdie, 
This SDG was found to have two duplicate sample numbers: 030693-06 and 

030697-06. Our records indicate that we asked GEL to change these on 
August 13 to 030693-AS and 030697 -AS. Please send corrected COAs and 
EDD. 

Also, requested MS/MSDs were not done for sample #s 030700-05 and 
030700-07. Please correct this on the hard copy and EDD. 

Thank You for Your Help. 

Holly O'Grady 
11111111 tlltlllllllllllll ttltlllllll trllllllltlllltltttllllllllltlltrllll till I Ill tllllllllllll rtllllll tlllrll 

~001 



-
Zlate: 12/12/96 'lb. ~'P~: 1 

(1~~) 

7aa: to.: Edie M. Kent 7W~H: Holly O'Grady 

~~~ .. GEL ~'19 .. 7578 

'P~: (803) 556-8171 'P~: (505) 844-3132 

7aa:: (803) 766-1178 7aa:: (505) 844-3128 

1111111111111 till tllflllllllflllllll tlllll tllfllllffffl tffflllfllllllllfllfllllllllll till tllllllllllllllllll 

~ .. S'l)t; # 96oK2ot; e~e # o559K. ~ # 459 

Dear Edie, 
This SDG was found to have two duplicate sample numbers: 030693-06 and 

030697-06. Our records indicate that we asked GEL to change these on 
August 13 to 030693-A6 and 030697 -A6. Please send corrected CO As and 
EDD. 

Also, requested MS/MSDs were not done for sample #s 030700-05 and 
030700-07. Please correct this on the hard copy and EDD. 

Thank You for Your Help. 

Holly O'Grady 
111111111111111 till I til 1111111111 11111111111111 til tllllllllllllllllllllllllllllllllffl•l tlflllllllll tllllll tl 

Sandia National Laboratories 
Sample Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-0854 · 
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RPI' 
Attachment A 
November 1995 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1 • DV1) tJ~ 11-- f--95 

Project Leader Po.v I c. i:: ·, t. l... Project Name C c,t,.~t (., .. oc-<. Tc.st ,q.,:(,~ 
I 

Case No. .3'3-$'. 'teo 

ARICOC No. o 5 $" 9 5{ Analytical Lab .--:C.~-e"-""'------------ SDG No. 9 G, 0 t :.? 0 l 

In the ~abies below, mark any information that is missing or incofT9Ct and give an explanation . 

. 
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete -data entry clerk initialed and dated / 
1.2 Container type(s) correct for analyses requested ,/ 

1.3 Sample volume adequate for# and types of analyses requested ./ c3o•~3.-o-r D• .e.....,-o-, o."'ID'Q~ -o., ••"'-n lb..,. 
1.4 Preservative correct for analyses reauested ./ C)~O~ .a~ t.J., ... "' .... ~·- • - .,t. __ ••• t!. r 

1.5 Custody records continuous and complete v ! 

1.6 Lab sample number(s) provided L lcaA .Jo,u tt•1 rt~•~i Cl'l ol!'l.r.CiJ-•t oa C!:l.701.9~-i .. u. 
1.7 Condition upon receipt information provided / q..,& ., ,.,.c.• ., -.f'l' -... c" C!ll '- 9 "'7- A' 
1.8 Tritium Screen data provided (Rad labs) / a~ I£•SeJ. I,.. ("~ ~ II/I OS£.e~o 

-

. tical Laboratorv R - ---

Line Com1lete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 . Data reviewed, signature ./ 

2.2 Date samples received .......... 

2.3 Method reference number(s) complete and correct / 
2.4 . Quality control data provided (MB, LCS, LCD, Detection Limit) .,-
2.5 Matrix spikelmatrix spike duplicate data provlded(lf requested) ,. Ms/ltiSD ~ ,.._ _'S~~ttl)/c. '11 0 .1c 7CC - o,s ., -a .. 7GO- '-7 
2.6 Narrative provided ./ ,._~ ~ .. r" f-...--·J. 
2.7 TAT met ..,.- /),.,_,_ -t/~/9, L ~ •J. a..~ ;2Cj}' It c. 
2.8 Hold times met / '· 
2.9 All requested result data pr()vided 

-- - / (V.,.,. ... ti" .. J.,, noi l,...u_.t... 1M. k, .... c.•,..-1...' .~~..n. 

Based on the review, this data package is complete DYes !Z(No 

If no, provide·: correction request tracking # _.....:L{..::.>'---L'--- and date correction request was s.ubmitted: 1:2/t~ /9" 

Reviewedby: IJ.l.Jh. (5 1 tj~ Date: 1 2 Az /9c Closed by: _,__ __________ __.___ Date: ------



/ 

-}' .. ~·· .. 

Records Center Code: ER/1334/68/DAT 

SMO ANALYTICAL DATA ROUTING FORM 

. I 
Project Name: CENTRAL COYOTE TEST Case No./Service Order: 3634.400 -------
SNL Task Leader: PAVLETICH Org/Mail Stop: 6685/1148 

SMO Project Coordinator: SALMI Sample Ship Date: 9/6/96 -------

Preliminary Final EDD Received 
ARCOC Lab LabiD Received Received YES NO 

05743 GEL 9609097 11/8/96 [!] D 
D D 

fl:/)l;bf!-Correction Requested from Lab: ~ - Requester: 

Corrections Received: ' 

D D 

2r.~~~~ ~ 

Assigned to Reviewer: 

Review Complete: 

EDD to Hard Copy Comparison: 

Preliminary Notification: 

Final Transmittal: 

Filed in Records Center: 

Comments: co .?Y se., t 
I 

1?(1& 1/cd i-Wl) 

----
Reviewer: 

Signature: 

----
Person Notified: 

tz ln/'tf. Transmitted To: PAVLETICH 

Transmitted By: 
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GENERAL ENGINEERING LABORATORIES RECORDS OENTEFV 
Meeting today's nef!ds with a vision for tomorrow. ORIGINAL COPY 

March 12, 1998 

Sandia National Laboratories SMO 
Sherry Briscoe, MS-0854 
1515 Eubank SE 
Albuquerque, New Mexico 87123-0854 

Re: ARCOC-05743, SDG# 9609097 
Correction Request #535 

Project Coordinator: Doug Salmi 

Dear Ms. Briscoe: 

RECEIVED 
MAR 17 1998 

SNL/SMO-

This is in response to correction request #535 concerning SDG 9609097, ARCOC-
05743. The EDD and hard copy report were inconsistent. Enclosed is the corrected EDD. 

If I can be of more assistance, please do not hesitate to call me. 

fc: snls00396031298/9609097 

Yours very truly, 

r:u~ ;r ~·r-
Edith M. Kent 
Project Manager 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29414 

(803) 556-8171 • Fax (803) 766-1178 

"l) Printed on recycled paper. 



Rev:·l 
AUaehmcnl A 
November 19!>5 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICAnONNAl.IDATION LEVEL 1· DV1) ().J-tMJJ /~ f~ 9.. 

: 'P.roject Leader --1-e.JCI.a..wu~l:t....:tf~· iJ;=:;.~------- Project Name c, bcJ Coy. h. Teet 4J'"Ciro,· Case No. 1" 1'1. $'C!O 
-

AR/COC No. -"~S""--:ziLiift,_l~.--_____ _ Analyllcal Lab _.-lCr:;.;/i"~'------------- SOG No. Cf6vs:b~z 

111 1/Je tables below, mark any Information that Is missing or Incorrect and give an explanal(on. 

··- ..... ,--- ---,-~ - -··- -·· ... -· -------- ·------· 

Line Com~ele? Resolved? 
No. Item Yes No It no, explain Yes No 

I. 1 All II ems on coc complete -data entry clerk lnlllaled and dated ,/ 
1.2 Container type_(s) correct ror analyses requesled v 
1.3 sample volume adequate for# and types of analyses requested v . 
1.4 Preservative correct for analyses requested ,/ 

1.5 Custody records conUnuous and complele .tL 
1.6 Lab sample number(s) Pf9VIded · r/ 
1.7 Condition upon receipt tnforinaUon p_rovkJed ·/ 
1.8 Trllium Screen data provided (Rad labs) / (OC. r..t.:. J. ... 1/t-.t :~ t-)cu 11,,,/i J,...t ,;., t'll../t!~. ~:.. 

. -coc:. ~ 

-· • n•-· ••--• ·-----·-· - • .. 

Line I ComJiate? Resolved? 
No. .Item Yes No If no, explain Yes No 
!.1 Dala reviewed, signature v 
!.2 Date samples received v 
~.3 Method reference nurnber{s) camplele and correct ~ .. 
:A Quality control data (lrovided (MB, LCS. LCD, Detection Limit) ,/ 

:.5 Matrhc splke/matrbc spike dupHcate data provlded(lf requested) .,-/ 

·.o Narrative provided ./ I 

.7 TAT met / ltJ'f~ Joh.fK~ lhc•.J. 11~/'l_f. 

. 0 Hold tfmes met .,/ o-' J 399,e~e>3 03_L~~ -Do" q:,.._ o.._{ of be IJ: .... 

.9 All requested result data provided L --

1userl on l11e review, this data package Ia complete IZ(Yes DNa 

no, provide : correction request tracking# ------- and date correction request was submitted: ------

UVItjWtHI by:_ ~ ~-4: Date: t~/o/f4: ,ed by: ------------- Date: 
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Fro:a&: 
To: 
Date: 
Subject: 

Doug, 

fli@gel.com at hubsmtp 
ENVC. ENVC ( DRSALMI) 
9/18/96 7:21am 
ARCOC 05743 

We have missed the holding times on samples 031399-003 and 031399-006. Do you 
want us to continue and process these samples? I beleive they are the 
equipment and trip blanks. Below is additional regarding this project: 
Project: central Coyote Test Area 

Project/ 
Task Mgr: 

sample 
Team Members: 

Joe Pavletich 

Joe Pavletich 
John Boyd 

Thanks for you help, 
Flora 



From: 
To& 
Subject: 

Joe 

Douglas R Salmi 
DOC.OOC.JPPAVLE 
ARCOC 05743 -Forwarded 

Please read the attached concerning missed hold time for the EB and TB ( voc 
8260) samples on coc 05743. If I do not hear from you, I will request that 
GEL proceed with analysis. I will also call you on this concern. 



Froa: 
~: 

Data a 
Subject: 

Flora 

Douglas R Salmi 
ccMail."fli@gel.com at hubsmtp" 
9/18/96 1:28pm 
ARCOC 05743 -Reply 

Please process these two VOC samples, preferably as soon as possible. Since 
they are just above the hold time limit (14 days} the client feels that they 
are still relevant. Since these are EB and TB samples, sending replacement 
samples is not possible. 

As per the contract section 5.7.3,these missed hold times will not be 
invoiced for 

Doug Salmi 
Project Technical Coordinator 
(505) 848-0963 
FAX 848-0535 

>>> fli@gel.com at hubsmtp 09/18/96 07:21am >>> 
Doug, 

We have missed the holding times on samples 031399-003 and 031399-006. Do you 
want us to continue and process these samples? I beleive they are the 
equipment and trip blanks. Below is additional regarding this project: 
Project: Central Coyote Test Area 

Project/ 
Task Mgr: 

sample 
Team Members: 

Joe Pavletich 

Joe Pavletich 
John Boyd 

Thanks for you help, 
Flora 

CC: DOC.DOC.JPPAVLE, AMCHAVE, GLJARAM 
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Case Narrative -Sandia National Laboratories 
November 7, 1996 · 
ARCOC-05743 

RECEIVED 
page 1 of5 

NOV 08 1996 

Case Narrative 
Sandia National Laboratories 

ARCOC-05743 
SNL/SMO 

Case No. 3634.400 
9609097 

November 6, 1996 

Laboratory Identification: 

General Engineering Laboratories, Inc. 

Summaa: 

Sample receipt 

Nine soil samples, one solid sample and four aqueous samples for Sandia National 
Laboratories arrived at General Engineering Laboratories, Inc., (GEL) Charleston, South 
Carolina on Saturday, September 7, 1996, for Environme;ntal Analyses. Cooler was put 
on hold until Monday, September 9, 1996 when they were logged in. Cooler clearance 
{screening, temperature check, etc.) was done upon arrival. The cooler arrived without 
any visible signs of tampering and with custody seals intact. The samples arrived without 
any visible signs of tampering or breakage. The samples were delivered with chain of 
custody documentation and signatures. 

The temperature of the samples was 3°C. The samples were screened according to 
GEL Standard Operating Procedures (SOP) BPI SOP S-007 rev. 2 "The Receiving of 
Radioactive Samples." The samples were stored properly according to SW -846 
procedures and GEL SOP. 

The following samples were received by the laboratory: 

DESCRIPTION 

031391-001 CCTA-68-GR-26-D 
031391-03 CCTA-68-GR-26-D . 
031391-005 CCTA-68-GR-26-D 
031391-006 CCTA-68-GR-26-D 
031392-002 CCTA-68-GR-26-0.0-0.5 
031392-004 CCT A-68-GR-26-0.0-0.5 
031393-003 CCTA-68-GR-20-0.0-0.5 
031395-003 CCTA-68-GR-20-3.0-3.5 
031397-002 CCTA-68-GR-21-0.5-1.0 
031398-003 CCTA-68-GR-21-3.0-3.5 
031399-003. CCTA-68-000-EB 
031399-004 CCTA-68-000-EB 
031399-005 CCTA-68-000-EB 
031399-006 CCT A-68-000-EB 

SAMPLE NUMBER 

9609097-01 
9609097-02 
9609097-03 
9609097-04 
9609097-05 
9609097-06 
9609097-07 
9609097-08 
9609097-09 
9609097-10 
9609097-11 
9609097-12 
9609097-13 
9609097-14 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-J l78 
~. . 
~,.. Pnnted on recycled paper. 
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Case Narrative- Sandia National Laboratories 
November 6, 1996 
ARCOC-05743 
page 2 of5 

Case Narrative 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories (GEL) and Environmental Physics, Inc. (BPI) Standard 
Operating Procedures. Any technical or administrative problems during analysis, 
data review, and reduction are written by analytical fraction in the enclosed narratives. 

Data Package: 

The enclosed data package contains the following sections: Case Narrative, Level 
ll c;ertificate of Analysis, QC Sample Summaries, Chain of Custody, Nonconformance 
Reports if applicable & Electronic Data Hardcopy Report. · 

The Level ll Certificate of Analysis contains the following headings: 

Sample ID: 
LabiD: 
Matrix: 
Date Collected: 
Date Received: 
Priority: 
Collector: 

Sample Identification 
This is the laboratory identification number 
Sample matrix 
Date of sample collection 
Date of sample receipt by the laboratory 
Internal status of sample turnaround 
Party responsible for sample collection. 

The detail on the Certificate includes the following: 

Parameter: 
Qualifier: 
Result: 

DL: 

RL: 

Units: 
DF: 
Analyst: 
Date: 
Time: 
Batch: 
Method: 

Surrogate Recovery: 

Test: 
Percent%: 
Acceptable Limits: 

Analyte or characteristic tested f9r in the sample 
Qualifier used for data interpretation** 
Final res~t of each parameter. ND for non-radiochemistry 
(RAD) tests when result is less than the effective MDL 
Static Method Detection Limit for non-RAD, actual critical 
level for RAD 
Effective Practical Quantitation Limit (PQL) for non-RAD, 
MDAforRAD 
Units of final result 
Dilution factor 
Initials of analyst who performed the test 
Date of analysis 
Time of analysis 
Analytical batch in which the sample was analyzed 
Analytical method used for the analysis of the sample. 
Identified on the report numerically with a corresponding table. 
Provided for organics analysis only. Surrogate compound 
identified. 
Analytical test associated with surrogate compound. 
Surrogate percent recovery 
Limits established for surrogate recoveries based upon the 
method requirements. 

The QC Summary Report contains the following headings: 

GENERAL E:--IGINEERJNG LABORATORIES 
PO Box 307 I 2 • Charle.~ton, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 

(') l'rinred on n:cyclcd paper. 

{ 
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Case Narrative -.Sandia National Laboratories 
November 6, 1996 
ARCOC-05743 
page 3 of 5 

Sample Parameter: Analyte or characteristic tested for in the QC sample 
Type ofQC sample (i.e., blank, dup, LCS, LCS dup, MS, 
MSD) 

Type: 

Batch: 
NOM: 

Analytical batch in which the QC sample was analyzed 
Nominal concentration of the spiking compound 

Sample: Amount of compound found in the sample associated with the 
QCsample. 

Qual: 
QC: 
Units: 
RPD%: 

REC%: 
'Range: 

Qualifier used for data interpretation** 
Amount of compound found in the QC sample. 
Units of final result 
Relative percent difference between LCS/LCS dup, MS/MSD, 
and Sample/Sample duplicate 
Recovery for the control samples 
Acceptance limits for control samples. May not be applicable 
for certain matrices such as TCLP. 

Analyst: Initials of analyst who performed the test 
Date: Date of analysis 
Time: Time of analysis 

Types of QC samples that may be found on the QC Summary Report are: 

Blank: 
Dup: 
LCS: 

Results of the blank analysis for the sample batch 
Duplicate analysis of sample 
Lab control sample 

LCSdup: Lab control sample duplicate 
Matrix spike MS: 

MSD: 
PS: 

PSD: 
TS: 

Matrix spike duplicate 
Post spike (spike that does not require prep or spiked after 
prep) 
Post spike duplicate 
TCLPspike 

The MS/MSD will be reported on the QC Summary Report only if the sample 
chosen for the MSJMSD is part of the ARCOC group being reported. However, the 
MS/MSD is a Sandia contract requirement and the acceptability of the MS/MSD for 
the batch in which the Sandia samples were analyzed will be addressed in the 
technical case narratives whether or not they are a part of the QC Summary. 

The following are definitions of reporting limits used at General Engineering 
Laboratories: 

DL ~Detection Limit: The minimum level of an analyte that can be 
determined (identified not quantified) with 99% confidence. The values are 
normally achieved by preparing and analyzing seven aliquots of laboratory 
water spiked 1 to 5 times the estimated MDL, taking the standard deviation and 
multiplying it against the one-tailed t-statistic at 99%. This computed value is 
then verified for reasonableness by repeating the study using the concentration 
found in the initial study, calculating an F-ratio, and computing the final limit. 

Effective Detection Limit: The minimum level of an analyte that can be 
determined {identified not quantified) with 99% confidence. The values are 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fa:r.. (803) 766-1178 

..!) Prin~ed on recyd~u paper. 
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normally achieved by preparing and analyzing seven aliquots of laboratory 
water spiked 1 to 5 times the estimated MDL, taking the standard deviation and 
multiplying it against the one-tailed t-statistic at 99%. This computed value is 
then verified for reasonableness by repeating the study using the concentration 
found in the initial study, calculating an F-ratio, and computing the fmallimit. 
Sample specific preparation and dilution factors are applied to these limits when 
they are reported. 

The detection limit is the minimum concentration of a substance that can be 
identified, measured, and reported with 99% confidence that the analyte 
concentration is above zero. It answers the question "Is It Present". 

It fs a requirement of the Sandia contract that the static MDL be reported 
on both the Certificate of Analysis (COA) and the EDD rather than the 
effective MDL. However, results data qualifiers reflect the effective MDL. 

QL Quantitation Limit: The lowest concentration that can be reliably achieved 
within specified limits of precision and accuracy during routine laboratory 
operating conditions. The QL is generally 5 to 10 times the MDL. However, it 
may be nominally chosen within these guidelines to simplify data reporting. 
For many analytes the QL analyte concentration is selected as the lowest non
zero standard in the calibration curve. 

Sample QL's are highly matrix-dependent Sample specific preparation and 
dilution factors are applied to these limits when they are reported 

The QL is always :2: DL 

RL Reporting Limit: Same as the QL except where driven by contract or client 
specifications. If the sample specific preparation and dilution factors cause the 
QL to be elevated above the ~. then the QL is used as the RL. 

The quantitation limit is the lowest level at which a chemical may be accurately 
and reproducibly quantitated. It answers the question "HOW MUCH IS 
PRESENT". 

NOTE: Per contract specifications Sandia has requested that for radiochemistry 
samples only the actual critical level be reported on the Certificate of 
Analysis (COA) and the EDD where the MDL would normally be reported 
and that the MDA be reported where the RL would normally be reported. 

Interpretation of RESULT column on the Certificate of Analysis: 

If the final concentration in the sample was found to be equal to or above the RL, then the 
value is reported without a qyalifier; for RAD samples if the final concentration in the 
sample was found to be above the actual critical level. then the value is reported without 
a qualifier. 

If the final concentration in the sample was found to be below the RL but equal to or 
above the effective DL. then the value reported is qualified with a "J"; there are no "J" 
qualifiers reported for RAD data. 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road ~ 29407 

(803) 556-8171 • Fax (803) 766-1178 
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If the final concentration in the sample was found to be below the effective DL, the value 
is reported as .. NO". and is qualified with a "U"; for RAD samples if the final 
concentration in the sample was found to be below the actual critical level, the value 
reported is qyalified with a "U". 

For organics, if the concentration of the compound is detected in the blank above the 
effective MDL, the sample result is qualified with a "B ". For inorganics, if the 
concentration of the compound is detected in the blank above the effective PQL, the 
sample result is qualified with a "B ... There are no "B" qualifiers reported for RAD data. 

This data package, to the best ofmy·knowledge, is in compliance with technical 
and administrative requirements. 

snls.9609097 

fd<ft ()( -~-~ 
Edith M. Kent 
Project Manager 

GENERAL ENGINEERING LABORATORJES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 
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Case Narrative 
for 

Sandia National Laboratories 
AR/COC-057 43 

9609097 

Analytical Batch Number: 90458 

Analytical Method: EPA 8260 

Laboratory Number 

9609097-07 
9609097-09 

Instrument Calibration: 

Sample Description 

031393-003 CCTA-68-GR-20-0.0 
031397-002 CCTA-68-GR-21-0.5 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogate recoveries were within the required acceptance limits: 

Internal Standards: 

All interna1 standards were within the required acceptance criteria in all samples. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9609097-07 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

All analytes in the matrix spike quplicate were within the required acceptance limits 
for relative percent difference. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for r~lative percent difference. 

.J 
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Dilutions: 

The following samples were diluted. 

Laboratory Number 
9609097-07 
9609097-09 

Non Conformance Reports: 

EmJanation 
1 :2 due to powder-like matrix of the sample 
1 :2 due to the powder-like matrix of the sample 

There were no Nonconformance Reports associated with this batch 

Dl 0 



Case Narrative 
for 

Sandia National Laboratories 
AR/COC-05743 

9609097 

Analytical Batch Number: 90748 

Analytical Method: EPA 8260,EPA 8260 extended 

Laboratory Number 

9609097-11 
9609097-14 

Instrument Calibration: 

Sample Description 

031399-003 CCTA-68-000-EB 
031399-006 CCTA-68-000-EB 

The instrument was properly calibrated. 

Holding Time 

The following samples were not run within the required holding time. 

Laboratory Number 
9609097-11 
9609097-14 

Explanation 

Samples were not placed in the proper place in the sample cooler and could 
not be readily found by the analyst. They were located after holding time had 
expired. Sandia authorized analysis of samples. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Internal Standards: 

Internal standards in all samples were within the required acceptance limits. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit 

Methylene chloride was detecf:OO above the MDL but below the PQL. 

( 
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Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9609136-17 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. · 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits· for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

D12 
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Case Narrative 
for 

Sandia National Laboratories 
AR/COC-05743 

9609097 

Analytical Batch Number: 90316 

Analytical Method: EPA 601 OA 

Laboratory Number 

9609097-06 

Sample Preparation: 

Sample Description 

031392-004 CCTA-68-GR-26-0.0 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit 

Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9609097-06 

Except for the following, all analyte recoveries in the matrix spike were within the 
required acceptance limits. 

Pb 

Except for the following, all analytes in the matrix spike duplicate were within the 
required acceptance limits for relative percent difference. 

Pb recoveries RPD% affected by sample heterogeneity 

; 
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Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

Except for the following, all analytes in the laboratory control sample duplicate were 
within tbe required acceptance limits for relative percent difference. 

Barium 

Dilutions: 

The following sample were diluted. 

Laboratorv Number 
9609097-06 

Non Conformance Reports: 

Explanation 
diluted 1:2 to minimize interferences. 

There were no Nonconformance Reports associated with this batch. 
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Case Narrative 
for 

Sandia National Laboratories 
AR/COC-05743 

9609097 

Analytical Batch Number: 90563 

Analytical Method: EPA 245. l,EPA 7470 

Sample Description Laboratory Number 

9609097-13 o3t399-005 ccr A-68-000-EB 

Sample Preparation: 

All samples were prepared in accordance with accepted proced'ures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit 

Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9609097-13 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. · 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

"031 
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Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 



Case Narrative 
for 

Sandia National Laboratories 
AR/COC-05743 

9609097 

Analytical Batch Number: 90566 

Analytical Method: EPA 7471, 

Laboratory Number 

9609097-06 

Sample Preparation: 

Sample Description 

031392-004 CCfA-68-GR-26-0.0 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks; 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9609097-06 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All ana1ytes in the laboratory control sample duplicate were within the required · 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

/ 
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Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 



Case Narrative 
for 

Sandia National Laboratories 
AR/COC-05743 

9609097 

Analytical Batch Number: 90621 

Analytical Method: EPA 7470 

Sample Description Laboratory Number 

9609097-03 031391-005 CCfA-68-GR-26-D 

Sample Preparation: 

All samples were prepared in accordance with acCepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

· Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. . 

Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9609097-03 

Acceptance limits are not applicable to TCLP spikes. · 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

/ 
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Case Narrative 
for 

Sandia National Laboratories 
AR/COC-05743 

9609097 

Analytical Batch Number: 90318 

Analytical Method: EPA 6010A 

Sample Description Laboratory Number 

9609097-03 031391-005 CCfA-68-GR-26-D 

Sample Preparation: 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

There were no target analytes detected in the method blank above the required 
acceptance limits. 

Barium was detected in the TCLP blank. 

Spike Analyses: 

'file matrix spikes were run on the following Sample Number. 

9609097-03 

Acceptance limits are not applicable for TCLP Spikes .. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

·o-36 



Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

/ 
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Case Narrative 
for 

Sandia National Laboratories 
AR/COC-057 43 

9609097 

Analytical Batch Number: 90319 

Analytical Method: EPA 6010A 

LaboratQry Number 

9609097-13 

Sample Preparation: 

Sample Description 

031399-005 CCfA-68-000-EB 

' All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9609097-13 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 
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Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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Case Narrative 

for 
Sandia National Laboratories 

AR/COC-05743 
9609097 

Analytical Batch Number: 90697 

Analytical Method: EPA 3550,EPA 8270 

Laboratory Number 

9609097-01 
9609097-05 
9609097-08 
9609097-10 

Holding Time: 

Sample Description 

031391-001 CCTA-68-GR-26-D 
031392-002 CCTA-68-GR-26-0.0 
031395-003 CCTA-68-GR-20-3.0 
031398-003 CCTA-68-GR-21-3.0 

All samples were analyzed within the required holding_.time. 

Sample Preparation: 

All samples were prepared in accordanCe with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated, 

Surrogates: 

All surrogate recoveries were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

Except for the following, all analytes in the laboratory control sample duplicate were 
within the required acceptance limits for relative percent difference. 

1 ,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 
2-Chlorophenol · 
4-chloro-3-methyl phenol 
N-Nitrosodipropylamine . 
Phenol 

>26.9% RPD 
>31.8% RPD 
>20% RPD 
>20% RPD 
>25.4% RPD 
>24.9%RPD 

. 54-



Spike Analysis: 

The matrix spike was run on the following sample number. which was not a Sandia 
sample. 

9609288-01 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

There was no matrix spike duplicate analyzed in the batch. 

Sample Duplicates: 

The sample duplicate was run on the following sample number. 

9609260-02 

All analytes in the sample duplicate were within the required acceptance limits. 

Dilutions: 

The following samples were diluted 1: 10 due to matrix interference. 

9609097-01 
9609097-05 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comments: 

The matrix spike and sample duplicate were used for precision and accuracy. 
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Case Narrative 
for 

Sandia National Laboratories 
AR/COC-05743 

9609097 

Analytical Batch Number: 90347 

Analytical Method: EPA 8270 

Laboratory Number 

9609097-04 

Sample Preparation: 

Sample Description 

031391-006 CCTA-68-GR-26-D 

All samples were prepared in accordance with accepted procedures: 

Instrument Calibration: 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

· With the exception of the following samples, all surrogate recoveries were within the 
required acceptance limits: 

Phenol-d6 detected m the blank. 

Internal Standards: 

All internal standards were within the required acCeptance criteria in all samples. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. . 

Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9609097-04 

Acceptance limits are not applicable for TCLP spikes. 



Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

The following samples were diluted. 

Labgratory Number 

9609097-04 

Non Conformance Reports: 

Explanation 

Standard 1: 10 TCLP dilution 

There were no Nonconformance Reports associated with this batch. 

i 
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Case Narrative 
for 

Sandia National Laboratories 
. AR/COC-05743 

9609097 

Analytical Batch Number: 90861 

Analytical Method: EPA 8270 

Laboratory Number 

9609097-12 

Sample Preparation: 

Sample Description 

031399-004 ccr A-68-000-EB 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the reqqired holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Internal Standards: 

Internal standards in all samples were within the required acceptance limits. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. . 

Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9609285-12 

All analyte recoveries in the matrix spike duplicate were within the required acceptance 
limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

u58 



Laboratory Control Samples: 

All anal.yte recoveries in the laboratory control sample were within the required 
acceptance limits. 

All anal.ytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 



.., AUGUST 8, 1997 

) 

General Engineering Laboratories 
Edith Kent · 
Project Manager 
P.O. Box 30712 
Char1eston, SC 29417 

Re: Lab ID :9609097-02 

The Reporting Limit on Asbestos, amosite and Asbestos~ chrysotile is listed at I in the 
Edd and 3 on the Hard Copy. · 

The results for Xylene are also inconsistent. The Edd reports a Result of3 and 12 on the 
DIL, where the Hard copy ba.S 4 and 40. Please make c~nsistent. 

Re: Lab ID :9609097-11 
:9609097-14 

The Edd lists a B qualifier for the Acetone and the Hard Copy has none. 



From: 
To: 
Date: 
Subject: 

Sherry Briscoe 
internet:gel.com:emk 
B/12/97 10:32am 
CORRECTION REQUEST 535 coc 05743 SDG 9609097 

The Reporting Limit on Asbestos, amosite and Asbestos, chrysotile is listed 
at 1 in the Edd and 3 on the Hard Copy. 

The results for Xylene are also inconsistent. The Bdd reports a Result of 3 

and 12 on the OIL, where the Hard copy has 4 and 40. Please make consistent. 

Re: Lab ID :9609097-11 
:9609097-14 

The Edd lists a B qualifier for the Acetone and the Hard Copy has none. 

Please resolve these inconsistencies and resubmit. 



Records Center Code: ER/1334/~8/DATA 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CENTRAL COYOTE TEST 
AREA 

SNL Task Leader: C.AAS 

SMO Project Coordinator: PUISSANT 

Case No./Service Order: 

Org/Mail Stop: 

Sample Ship Date: 

8834.2068 
CF0377 

6685/1148 

12/13/96 

Preliminary Final EDD Received 
ARCOC Lab LabiD Received Received YES NO 

ANAL. 
05842 LAS L862l TRITIUM · 01/21/97 0 D 

hiS 1:8(?~ 0 D GEl:; Peill 

D D 
Date 

Correction Requested from Lab: Requester: 

Corrections Received: 

Review Complete: Signature: 

EDD to Hard Copy Comparison: 'J/1, 1 c;-,. @ 

Preliminary Notification: Person Notif'aed: 

?h.J/"11 Transmitted To: .J, f?a..~/<..-1:; {_ 1-, 

:J/'Kf-'12- TriDismitted By: ~~ · 

Final Transmittal: 

Filed in Records Center: 

Comments: GEL IS THE MAIN LAB BUT SUBCONTRACTED OUT TO LAS TO DO THE 
TRITIUM. SAME COC BUT DIFFERENT SDG'S. 

L<;s21 

Copy to customer before hard copy/EDD comparison 

Hard copy/EDD comparison complete 

RECEIVED ... , ·.·.:. __ :. 
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Project Leader _C::::::·...:.·...Jtw9~<:~o.;!,s<L.,_ _____ _ 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFJCATIONIVALIDATION LEVEL 1 • OV1) 

Project Name C '(.1 f., .. ·, j Co vo t'e 7t::. { ;q,. { <, 

TOP 94-0J 
Rev. 1 
Allaclunenl A 
November 1995 

(J~ !!~ f~9.5 

Case No. <?'a J 9- .2 0 6 'J> 

' 
AR/COC No. 0 S~ !f ":J.. Analytical Lab L. As· 

--~~-------------------------------
SDG No. L ft (, :2 J /4 fi0 .2 9 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analysis Request and Chain of gustody Record 
Line I Complete? 
No. ' Item Yes No 

1.1 All items on CDC complete - data enlry clerk Initialed and dated ./ 
1.2 Container type(s) correct for analyses requested ./ 
1.3 Sample volume adequate for# and types of analyses requested /' 

If no, explain 

1.4 Preservative correct for analyses requested i/ 11-~t ~-·"'~·"'" .r~- . ' . • • .,.,..,_ I< fltc •r;l. (E 10°1"_ 

1.5 Custody records continuous and complete ../ 
1.6 Lab sample number(s) provided i/ 
1.7 Condition upon receipt information provided v 
1.8 Tritium Screen data provided (Rad labs) ./ fth fl._Sl~ "~J <- _<>L co c <}'; v(.-.. o.-i. Coc. ---

6 lvtical Lab ., Reoort 
Line Complete? 
No. Item Yes No If no, explain 

2.1 Data reviewed, signature / 
2.2 Date samples received /. 
2.3 Method reference number(s) complete and correct ../ 
2.4 Quality control data provided (MB, LCS, LCD, Detection Limit) v' 
2.5 Matrix spike/matrix spike duplicate data provided(if requested) / 

2.6 N arralive provided ,/ 

2.7 TAT met ,/ Ov.(. //N/'17 Rt •J I bliti-2 .._ ;,/:3.3/.,1 
2.8 Hold times met ~ p, ... -t,./,'"" 'R..~l'd 1/:i/.(>/97 
2.9 AU requested result data provided ~- --- ~ ------ --~-. . 
Based on lhe review, this data pacl<age is complete [2J'Yes 0No 

lf'no, provide : correction request tracking # ------- and date correction request was submitted: -------

... R~viewed by: ·7/J.~ 6 ·~ Date: '2 !:J t/9 7 Closed by: -------------,. Date: 

Resolved? 
Yes No 

Resolved? 
Yes No 

• 

-----
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·. ·. ' ... 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VErUFlCATIONNALIDATION LEVEL 2-DV2) 

?roj~ct N-ame c_ e-. ir"r,) (c; y 0 t.z 
Cas a Nur..b:r )' 'l 3 '-/. J o (8 

;.;::;a~~t3 

?;u;" 13 al 17 
J~;!y 1~;..: 

P.::ge 1 of 5 

Sampe Nurr.be~ __ c~~j-·7 __ ~ __ 4~/ __ -~o~o~'~~&~3~~~2~~~2~---c_0~/ ________________________ __ 
; 

APJCOC No. (";S$ 4:?. Analyticallaboratcry_.:::L:.:;.A.:..S:::;._ ___ _ 

A?JCOC No.----
A?JCOC No. 

/l.nal;rticcllc;.boratory -------
Analytical laboratory---------

SOG No. L .ft (. :ll A "? t, .:2 '1 

SOG No.'--------

------ SOG No .. ______ _ 

AR/COC No. ___ __ Analytical laborctory _______ _ SDG No. ________ _ 

- 1 0 EVALUATION 

1) 

2) 

3) 

4) 

5j 

Item I Yes 

Sample ~~elumo, container, and 
preservation a:orrec;? 

... 

H:::lcir.g tim01; m~t for ~11 
samples? . . 

v 
P.~pc,.ing un!ts .appropriat-e for th-e 
rt1Ctri::: a:td m.e~c prof-ec;-spedlic: 
r:a~ui:cr;'le;-~ts? ./ 

O!Jantbation limit mel fer 2!! 
sar:.;:a:-as? 

.,/ 

~=urar:::t 
a) La!::o:atory ontrol sample 

ac,:!!ra~:y r-e;Jo~ad and rn-ec (or ./ 
all s.amp les: 

oJ S~r:-::gale cfala rQFOr:-ed and 
r.:-ec (or all organic sarr:pfi!s 
,a:1alyzed by a gas chroma· tvA 
rc;raphy Ci!chnique'? 

0 -~;o· c:.._, 

1'1/o~ 0'~~4 

Jbtl9z 

I No If no, Sample 10 Nc.JFCX!ion(s) and A.n<~lysis 

N->t e--.o ..... ~-. f>n>~·• 
.. 

""'- ""'""Lo I C • ., 
P.,r,•cl @ JfD•c. -v-

. 

I 

I 
I 

I 
I 

I 
j 
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. DATA QUALITY INDICATOR CHECKLIST 
{DATA VEFUriCATIONNALlDAT[QN LEVEL 2-0'12) 

Pags 2 of 5 

·- -·· ... . t'.:!m - Y~s I No I If no, Sample 10 Nolrraction(s) and Ar.alysis 

c) Matri~ Zf:ika re=very dz:.a 

reported and mat fer all 
I (V:; f fleq"'""'II~t 

samples for whicb it was .. 
requested? ... ...,/ ... 

61 Precision 

I 
2) Laboratory C::lnttol :sampr-w 

;ue---is1on rapcrt-ad and met .lor 

ali sc.mples? .. ·· ~ 

:/"' 

b} Matrix :spike d&..oplic:a.te R?O IN./ fl. ;~C,-~r ~~ .. .. . · .. · . 
data re;:orted and m~t lor aU I 

samples for which it _w~. __ -r-equested? 
-·· ....... 

/ 
7} Stank c!ata I ... 

a} Mi!t!tcd or t~c.;l!nt bl:an~ data 

I - reported a:1~ met lor :a!l 

samples? .._./ 

b) Sampling blank(-=.;., field. I 
trip, and -equi-pment) cata . I r-eponed "ii!r.d met? ,.. 

I v 

51 Na.-rativ-e inc!t:d-ed, corr-act. ar:d 

omplete? 

tl/ 

2.0 COMM!:t-rrs: All it~ms m.ir~ed ·No" above mus: be e:::plained in this section. For each it.:!m, give 
SNLJC.:~ ID No. and ~he analysis. if appropriate, ol o:ll sampl~s affected by \he finding. 

Date: 

.I 

I 

I 

I 
I 
i 
J 
I 

I 
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TOP 94·03 
P.ev.O 
Attachment B 
Page 16 ol17 
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DATA QUALITY lNDJCATOR CHECKUST 
(DATA VERIFICATIONNAUDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0. SUMMARY: Summarize 1he fmdings in the table below. Ust only sampleSJlrac1ions for which 

defteiencies have _been .noled. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/---· 

Fraction No. Analysis .. Quafiliers Comments 

OUALIFIEAS: 

J = Estimated quantity (provide reason) 

8 = Contamination in blank {indicate which blank) 

P .. laboratory precision does not meet criteria 

R • Reporting units inappropriate 

N = There is presumptive eviden::e of the presence 

of the material 

UJ "' The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: 

Date: 

. 

I 'ZJ dh, QJ},_!'Jy, 

212//97 

A~-9~1SNL:SOP3044B.R I 

...-
. . ....... -1J1 

__. ... 
.I ...... . 

0 .. Quantilation Gmit does not meet criteria 

A= laboratory accuracy does not meet criteria 

U • Ana!yte is undetected {indicate which anafyte and 

1eason !or qualification) 

NJ = There is presumptive evidence or the presence ol the 

material at an estimated quantity. 

( 

( .. 

( 
'·· 
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DATA QUALITY lNDlCATOR CHECKLIST 
(OAT~ VERIFlCATlONNALlDATlON LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ 
Fraction No. Analysis Qualifiers 

,' 

Comments 

/ 

TOP 94-03 
Rev.O 
Altachmenl B 
Page17of17 
July 1994 

Page 5 ol 5 

Reviewed by: 'll~fty (!.·_'E·t4· 

'? bJ /97 

Approved by:• ---------------

Date: Date: 

·Task/Project Leader must approve data package. 

A~-9~1SNL:SOP3044 B. R! 
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From: 
To: 
Date: 
Subject 

Edie Kent <emk@gel.com> 
ENVC.SMTP("pmpuiss@sandia.gov•) 
1/13/97 2:34pm 
ARCOEOS842 

EPI has given me an update this morning on the Sandia Tritium samples for 
ARCOEOS842. We have determined that part of our vacuum distillation rig 
will need to be replaced due to some residual contamination. The Sandia 
samples have not yet been distilled because of this problem. However, 
since we are having to replace parts of the rig, it will probably be 
mid-week of next week before I have reportable data. This will also affect 
ARCOG05577 which Is due to Sandia on 01/20/97. Would you like me to see 
if LAS can handle these samples? 

Edie Kent 
General Engineering Laboratories, Inc. 
Project Manager 
803-769-7385 
emk@gel.com 

CC: ENVC. ENVC(H MOGRAD), ENVC.SMTPC'blll.hall@gel.com") 



From: 
To: 
Date: 
Subject: 

Edie Kent <emk@gel.com> 
ENVC.SMTP("pmpuiss@sandia.gov") 
1/8/97 1:01pm 
ARCOGOS842 

Status of ARCOC -05842 
Project Name: Central Coyote Test Area ER/1334 
Task Manager: C. Aas/J. Pavletich 

We have had a problem with interferences in our liquid scintillation 
process. The problem has been identified and is being corrected but as a 
result we have a slight backlog in this area. Because of Sandia's contract 
limits for Tritium, this interference could have an affect on your results. 
Therefore, we are having to do reanalysis. This ARCOC is due to Sandia on 
Monday, january 13 but it is unlikely that we will be able to report the 
data by that date. At this point I believe the reporting date will be 

·January 15. If there is a change, I will let you know. 

Edie Kent 
. General Engineering Laboratories, Inc. 
Project Manager 
803-769-7385 
emk@gel.com 

CC: ENVC.ENVC(KMBECKE) 



_,c.: q.• :1.. 'J/_ . .J I . • . 
"Date: 1 /zo/t;z 1!4. o! 'P~: k l 

(1~~} 

9u to: O,_Ags 9'fi'IU: ~ " i9ft() -"""(tlZ ~ 
()'«}!~: t68:2 tJ'U): 

1'~: 1'~: (505) ?/It{-.3;<1C 

77u: ~q-J~& 9u: (505) 844-3128 

1tote: 

.. &a at£.~ ~4 iii td/~L 1/1 rfv17f'd£-/UL4rz 
(td' o .r.-gr..:< - SJJC;-# £~6-RJ, 

Sandia National Laboratories 
Sample Management Office · 

P.O. Box 5800 
Albuquerque, New Mexico 87185-0854 



JAN-20-97 09:58 FROM•LAS LABORATORY 10•7023613137 

LAS LABORATORIES, INC. 

lAS Laboratories. Jnc. 
975 KeUy Johnson Drive 
Las Vegas, NV 89119 

702 361-1626 ext. 311 
Fax 702 3&1-3137 

FAX TRANSMITTAL COVER 

DATE: 1-17-97 RECEIVED 

NUMBER OF PAGES (including cover) 9 
JAN 2. ') 1997 

FROM: Mary K. Wolf SNL/SMO 

TO: Kathleen Hatch 

FAX: 505-8#3128 3'~5'" .. =f({;'f 

Kathleen: 

PAGE l/9 

Included with this fax is the sample results for' LAS job numbers L8620 and L8621 . 

If I can be of further assistance, please give me a call. 

MaryW. 

This doculent ~ing the FAX my contain fnforaatfon that h• e«tfident'i;!lt ard privileged. The 
fnform.tion rs tl'lt~ for- use, of the il'ldhidu:J[ or- I!Mity to wbota it i$ directed. 11 you have received 
this FAX in errQr. ple<tS4it notify us by t~lephone ilmledi<~tety SQ we can arrange for the retrieval of th~ 
docurRnt ;~t nO c0$t to you~ 



JAM-20-8? es:58 FROM:LAS LABORATORY 10:?02381313? 

lOCICIIiiD A.IIALYTICAL S!WlCES 

RAD DATA REPOitT (ra01) 

GMeral Eng. laboratot"iet~.. lne. *Char.sc 

client ~te 10: 1152241-IJ01/CCTA•68-GR•.26--0·0.5 

Dete Collected: 09-DEC-96 

Hatr1x: soil 

l; Moistur-e 16-JAM-97 44931 8.1 
lt $olfc:ls 16-JAN-97 44931 ~-
GI"'S$ Dry ~- 16-JAJI-97 44931 680 
Gn:IQ llet Wt. 16·JAN·97 44931 no 
Tare \lt. 16-JAN•97 44931 260 
H-3 16•JAII•97 44930 142. 

Pagl!- 1 

70_ 100 

I.At. $aq)le lD; L86ZT-'t 

Date Keceived: 16-JAN-97 

Logtn •uame~: L86Z1 

110 

PACE 2/S 

% 
'): 

!J 
9 
9 
ptf/L 



LOCKHEED ANALYTICAL SERVICES 

~ 
~ z 
I 
~ 
s 

--------------------------------------------------------------------------------------------------------------------------------------------~ METHOD BLANK DATA SUMMARY ~ 

--------------------------------------------------------------------------------------------------------------------------~ 
Login/SDG Number: LS621 

· ........ 

m 
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151 
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LOCKHEED ANALYTICAL SERVICES 

~ 
~ 
% 
I 
~ 
s 

--------------------------------------------------------------------------------------------------------------------------------~ LCS DATA SUMMARY ~ 

--------------------------------------------------------------------------------------------------------------------------------------------; 
Login/SDG Number: LB621 s 

s 
~ 
~ 
0 
~ 
" 
t" 
~ 
tD 

I"' 
~ 
1:!3 
0 
)!j 

~ 
1-j 
0 
)!j 
~ 

... 
0 
" -.1 
s 
II) 
t.l 
0'1 ... 
w ... 
t.l 
-.1 
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~ 
n 
tTl 

"' ' 10 



LOCKHEED ANALYTICAL SERVICES 

~ 
~ z 
I 
~ 
s 

--------------------------------------------------------------------------------------------------------------------------------~ LCS DUPLICATE DATA SUMMARY ~ 

--------------------------------------------------------------------------------------------------------------------------------------------; 
Login/BOG Number: L862l 

·, 

s 
• II) -

'll 
lll 
0 
:3: 
" t"" 
ls 
til 

t"" 
ls 
ID 
0 
ill 
J:l 
>-1 
0 
ill 
~ 

... 
0 

~ 
s 
II) 
t.:l 
OJ .. 
w .. 
w 
~ 

'!I 
ls 
!:':1 
1:11 

(11 

' CD 



.... ' 

"D4te: ;/zcltz 1/6. 4/ j!)~: .-::3 
~I 

{r;~~) 

71tU: to: C .. A,4S ~: ~- } /SMD tUM '(~V I 

Ott9f~: 0"9: 

PI-e: 'P~: (505) ~'I q_ 3 ..7'9,5: 

9tU:: s;;<6~·-z~lb 7ru: (505) 844-3128 

Sandia National Laboratories 
Sample Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-0854 

·7/i 



JAN-20-97 11•46 FROMrLAS LABORATORY ID•7023613137 PAGE 1/2 

--
RECEIVED-,~ 

LAS LABORATORIES, INC. JAN 2 0 1997; ) 

SNL/SMo 
LAS Laboratoriu, Inc. 
975 Kelly Johnson Drive 
Las Vegas, NV 89119 

702 361-1626 ext. 311 
Fax 702 361-3137 

FAX TRANSMITTAL COVER 

DATE: 1-2~97 

-
NUMBER OF PAGES (including cover) 2 

FROM: ·Mary K. Wolf 

TO: Kathleen Hatch 

FAX: 505-844-3128 

Kathleen: 

Included with this fax is the sample result for LAS job number L8629. 

If I can be of further assistance, please give me a calL_ 

Mary W. 

This doctalnt KC:Oq)llnYh1Q th• PAX •Y c:cntafn inforqtfe~n ttult ia conffdem:fal and pr-ivileged. The 
infgrntion i$ fnten:Md for LISe of the fnclfvJdlal or entity to whcn i~ hi dl~ed. Jf you hav• r-eceived 
t:his FAX in error, pl••s• notify U$ by telephone f~f•~•ly $0 we can arrange- for the retrf~l of the 
doc:uraent at no eo&t to yoU. 



JAH-20-9? ll•~B FROM•LAS LABORATORY 11).?023813137 

·EOCKHEE1J ANALYTICAL SERVICES 

RADIOCHEMISTRY DATA REPORT 
Ac:cOWlt Name: General. Eng. r.abor~to:ries, Inc. *Char.sc 
Project :Same: SANDIA-96-7'n!l: 
Project Desc: misc. jobs Yith 7-day tat 

Client Sample r.D: 032242-00lCCTA-68~R-00D-BB 
Date collected: 09-DEC-97 
~trix: water 

H-3 LAL-0066 44911 18. 54. 

P&ge 1 

46. 

:toqin Nwaber: 
Da.te Receivad: 

pci/L 

PAGE 

t.8629 
17-JAN-97 

2/ 

1S.:JU-97 L.Mt9·1 



Records Center Code: ER/1338/068illAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CENTRAL COYOTE TEST Case No./Service Order: 3634.400 

SNL Task Leader: PA VLETICH Org/Mail Stop: 7585/1148 

SMO Project Coordinator: PUISSANT Sample Ship Date: 8/9/96 

Preliminary Final 
ARCOC Lab LabiD Received Receh•ed EDD Received 

05601 GEL 9608209 9/19/96 10/25/96 [!] 

D 
D 

Date 
Correction Requested from Lab: ---- Requester: 

Corrections Received: 

Assigned to Reviewer: 

Review Complete: 

EDD to Hard Copy Comparison: 

~reliminary Notification: 

Final Transmittal: /( -2 {" .... '1 ip Transmitted To: PA VLETICH --------------------
Filed in Records Center: Transmitted By: M;____~ 4-,~fld~-------------

Comments: Ctcf)' S'c"a r' to cc.s rz'o,..,ec C\.f?!gc Pill, <-o , .. ,,;~ (~~ 
• 

:.\)\l'2. cc-9~J ll-'2 o-&tl / Sqto4.ylc. a3o=f,:sJ-ol \ oc;"i.cd' ,..,_, IJC'6fn'r_H,.,. 
, I 

cU> <Y3t>""t3 -ot .J\rs. ~s ~ 'b(cC)I!!"C=-ft!~ 1\<--~"-t:IVf-~orf~f, t;;~l'Uo{ 

e .._C)Mp.-hV< -t;.., ls_ \t> dtsrtJ$ 11"tdi'A h~ vt.olro.fhM ~ Y21o reTia.~ ~ 

n1o?llli4" pvS.!S .td£ ~ 1/-'l,)'",.z & 
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---
Internal Lab 
Batch No • 

ANALYSIS REQUESifN~ CHAIN OF CUSTODY 

RoDin _N~ 
ER Sampla ID or 
Sample location Detail 

l
~pecJBI lnstruetions/QC Requirements 

1 03arnp1e U15po:;al '-I t\etum to Client l.JII.Disposal by lilbJ. ErlleNclby;···· • ..... ..., .• ,. !!r.&: :a.:: 11-:'J'•W co1~.!;" ~I.V t),...~ ~c:.¥9"\e, 
....... - hf. oh<.L""!II :.1u:: .:~~..,..,n,...J•• ~~~ Q.~ <;.(.~~~ C"(.~. 

---;~---+-;__--ll;__----+-1---------f ~S't.o/ ~ do DS"b 0 "Z. 

Wttrn; • To AccomFJany Samplea, BLUE- To Accompany Samples, YELLOW· SMO Suspense Copy 
Laboralory Copy Return to SMO 

PINK- Aeld Copy 

r·, 
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I Pantmeter & Method Raquestwd 

~ T / I 

~~ 

'"l<o' •-' Cn.\ml O>}.zk '\><~" ~ ... M'"""' ~ 0w\t31<\. c.n ""·' 3(,1~ • l!oo ~ '1 
location Tech Area Ml\ . 

0 
Reference LOV (avaUahlo a.t SMO) \.. ~ ~ f-

......... gt ~ Z Container ~ ~ a: l" 
Building }l'?r Ro()m ''' M" 'C. ·- $ · ~ •p "tl e 'j Q: ..b., 

ciij 0 a.~ 0 ii · ~ I . ER Sample ID or D» ~ a: Datemme Sample Prner- E=l E :l, vi v s01 Sample No.- Fraction Sampte location Detail ! o 111 Collected Matrix Type ~olume vativa ~~:! :;~ ~ 

(J~ ~ 1'1 3 (- 0 S CCTA-C..t:c-.c.Ct.n:\.e&-\o- Q,s..-\ ~tC"L~1.al. 10\.(<: < (... l":lc. -' LiOC.. 6 1.'.1.\ tX il 
el"::.. h ..., '3 '= - o 1 .1 Jt ,atW , , · ~" fl.:. -~,: 
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Return lo SMO 
YF.l.LOW- SMO Suspense Copy PINK- Field Copy 
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(),,~: b&,..G-1--r:__,C.___· ____ (),: 

'P~: ----------------

;:'u: (505) 844-3128 ----------------
Correction Request 

coc:CDW) soG: 9'f(22Cf1 Tracking No: ~zs-
·-Eci" I 

Sandia National Laboratories 
Sample Management Office 

.P.O. Box 5800 
Albuquerque, New Mexico 87185-0854 



e --
DOCUMENTATION COMPLETENESS CHECKLIST 

(DATA VERIFICATIONNALIDATION LEVEL 1- DV1) 

/ 

r&.oJ 
R~I-
AIIachment A 
November 1995 ' 

f)~ Jj,- f'?-5 

Project Leader Pavle tich _ _ Project Name c~, {,o..f (' o vo it. Z-est ftrff!o.. Case No. 3' :Jt,l. lr'oo , 
AR/COC No . ...,:O~S:~":u0"-~-1 ------ Analytical Lab --.!=c;'~E~L----------~-- SDG No. 9£0'8"209 

In the, tables below, mark any information that is ml~sing or inco®ct and give an explanation.· 

··- . ···--, -·-. ·-,-----. - ~ --- - - ~ ---f Custodv Record 
Line Comolete? Resolved? 1 

No. Item Yes No If no, explain Yes No 
1.1 ; All items on COC complete • data entry clerk initialed and dated · 
1.2 Container type(s) correct for analyses requested 
1.3 . Sample volume adequate for# and types of analyses reguested 
1.4 Preservative correct for analyses requested 
1.5 Custody records continuous and complete 
1.6 lab sample number(s) provided 
1.7 Condition upon receipt informationprovided 
1.8 Tritium Screen data provided (Rad labs) ,/" .Kd.~ot~.._.) kv_ CCI<= * osl.o'Z. 

2. 0 Analytical Laboratory Report 
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature 
"2.2 Date samples received 
2.3 Method reference number(s) complete and correct 
2.4 QualitY control data provided (MB, LCS, LCD, Detection Limit) ·. 

2.5 Matrix spike/matrix spike duplicate data provlded(if requested) 
2.6 ' Narrative provided 
2.7 TAT met .,/ Du ~ ..1o/1o .19&. u .... J Jo 12 S" /9&. 
2.8 ' Hold times met 
2.9 All requested result data provided 'S:.... .. k • a 3C "T:J 1-CIDf ,_ •. oi.Je a... o ~o~.'l - o I •--- J 

Based on the review, this data package is complete 0No DYes 

If no, provide : correction request tracking # 5 2S and date correction request was submitted: .;2~ 
77 

, - ·-- .,.-----· -- Date: 11 ltw, Closed by: -------------Reviewed by: /J.}Ji.J., ·(j ~ 

,. 

Date:-----
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• 

DATA QUAUTY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Project Name C,r,.,~\ Co'IC>~ Tes-\- An....-1:.'1{ Si~ ~S 
Case Number 3 C. "3 4 . "f o o 
Sample Numbers o '3e i61; - oso 1& 1 

ARICOC No. oS(, 0 I 
ARICOC No.---

ARICOC No.---
ARICOC No. __ _ 

1 0 EVALUATION . 

Analytical laboratory ~€ L -=--------
Analytlcallaboratory --------
Analytical laboratory-------

Analytical laboratory--------

Page 1 of 5 

SDG No.9,o8.2o? 

SDG No.'------
SDG No .. _---'-----
SDG No .. _____ _ 

Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

1) Sample volume, container, and 
preservation correct? 

2) Holding times met for all 
samples? 

3) Reporting units appropriate for the 
matrix and meet project-specific 
requirements? 

4) Ouantitation limit met for all 
samples? 

5) Accuracy 
a) Laboratory control sample 

accurfU:Y reported and met for 
all samples? 

b) Surrogate data reported and 
met for all organic samples 
analyzed by a gas chroma-
tography technique? 

Reviewed by: -~ ~~ 
Date: 11-· Z.r>...t{ t, 

v 

o";ol-3'l-o5' ~~~·d Pa:J.G 
v 

.. 

v 

.,./' 

O...P'ltc-.k t'r'\.:~\ s.a-ol-«. 82-~ ~t"-
v _j_tf.l~l 

,_/ 

AlJ2-!WSNL:SOP30.US.Rt 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDAnON LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No If no. Sample ID No./Fraction(s) and Analysis 

c) Matrix spike recovery data 

reported and mat for all 

samples for which it was ,/ 
requested? 

6) Precision l>up\~~ ('e\.-\w.ol S"G-.olc ~':it> sC:b 
a) Laboratory control sample ,/ 

v'~"' t'ilSl precision reported and met for 

all samples? 

b) Matrix spike duplicate RPD 

data reported and met for all 

samples for which it was v' 
requested? 

7) Blank data 

a) Method or reagent blank data 
v I 

reported and met for all 

samples? 

b) Sampling blank (e.g., field, 

trip, and equipment) data ~ 
reported and met? 

8) Narrative included, correct, and 

complete? v 
.. 

2.0 COMMENTS:. All items marked "No'" above must be explained in this section. For each item, give 
SNLJNM ID No. and the analysis, if appropriate, of all samples affected by the finding. 

<z) o3 ol ~C)-0!5' s;\t!eu.$ , ... f.M,.,+ h\g."'\s !.UA$ C'r."-d.cd e>:t) S/2..3/'i G. 

2 S. da(1" t1.ffec Cnllcdt6"\. H.lc(t'; :\r N fk c,._-fmdiMz jl. =1 d.e!cyS. "'t i4i~ 

NP.,. N.,+ nc..rr.+rd. ~:s" l-2 fk. tc:..,pk ~tl "-'D .. ,..6, w;\\ \.r t~.f·,,fl;s(. 
~t~ w-.s ""o-1- atur..kJ 'ry (4th 

Reviewed by: 

·oate: 

AU2·9-4/SNL:SOP3044B.R1 
\ 

I 
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DATA QUALITY INDICATOR CHECKLIST )';--""" 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

Page 3 of 5 

2.0 COMMENTS CONTINUATION SHEET 

L6"-0 'I.'.U.\.-\n.y\p.,o( o..l- (b:J. %~ ·,,_, LCS. ~1:<".-1-~ foe 1:2-lo b--.~(., 
)(~ l~l tHccds \ .. b CCII. tcr.. ~ko<. '!7 \.-ns' h~/ rcrss C'CM. {n.( ' ;:..: v alP 

Jl. 2 - q' .2... ,. '2... .... Po ~.( o.v J.,...fw-, . . 

(,_(,..) 'D"\'~c;_"'=. £'0'--kal gS"'flc fr ~~ 9••'1~ J, .. h.( he,~ Z -cl. l~-(1-.,• \ 
t z!f' f~p), "t -c "-ro..-o -3 r"c-\J\,( 1' ~~""'o( ( ~ t.S') 

1 
Ao-~+~~ (1 ~.s) 

,U-,u, ·~~>dl \?r•ptlc:uv\\!\S l$C:~') 
1 

<lt!d P.""A~e{ { 9\ ~"k:ec-d\~ 'f':C~;.-
\\""-:-k • MS M5P ' .. s D3D'i3'(•aS" • .s ~~~ r_ " 'll 

~t i"Q t,''Y '8«--¢« k:sul-ls •. 

( ~ f 'S~,;.__h_ ""-~'' \Je.\~ \s,q A us:\ bart~""\,_., 1"\~""'-.\s m.~-\.\• c( \:. ,,..,f:.s. 
·U"\.1 ,tt....+ If " .... \.~ .Cy ~-.,lc. clo-\-.... • lf'kl (.,S'- ~., P!Qt_,;,.. 

Reviewed by: M~ "",_ 

Date: ll,z D-1, 
AL/2-941SNL:SOP30448.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

Page 4 ol5 

3.0 SUMMARY: Summarize the findings in the table Mlow. List only samples/fractions lor which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other.qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

0 3o3-3i-0 S' 
l't=t-o -\l 
t"ISV"\CJG"~ds. ui f'"M-t\-t'J 'L'\ c:\4vs ~>/~ .. "'.ad ..J.., :..~ 

o3o_flt.t~S" fl.~~ r n..e '· J. ..flu'bi US.P RPD 
o~o :).15 -o$"" ,· .V\'SD P~c~"' ~aoJ.. ;u ~o":/-?.ct~ 

0$-D ';\-1~- 0 s-' \} '\ v v {· y ~ '\j 

.. 

QUAUFIERS:· 

J • Estimated quantity (provide reason) a • Cuantltation limit does not meet criteria 

8 • Contamination in blank (indicate which blank) A • Laboratory accuracy does not meet criteria 

P • Laboratory·preeision does not meet criteria U • Analyte is undetected (indicate which analyte and 

R • Reporting units inappropriate reason for qualification) 

N • There is presumptive evidence of the presence NJ • There is presumptive evidence of the presence of the 

of the material material at an estimated quantity. 

UJ • The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: ~ ~ 

Date: \li:Z:~ 5 (., 

AlJ2·941SNL:SOP30448.R1 

e· ·, 

} 

I 



.r DATA QUAUTY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ 
Fraction No. Analysis Qualifiers Comments 

/ 
/ 

/ 
/ 

/ 
/ 

v 
/ 

~,/ 

L 
/ 

. .. / 
/ 

/ 
/ 

Page 5 of 5 

/ 
/. 

/ 

Reviewed by: ~ itA Approved by:• -------------

Date: \ \-ZD_,.Cr Date:. 

·r ask/Projac:t Leader must approve data package. 

AlJ2·941SNL:SOP~<US.R1 
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! 

From: 
To: 
Date: 
Subject: 

Kathy, 

~1,.'
MARKLYON 
IT:NET:"kmbecke@envc.sandia.gov" 
11/20/96 9:46am 
Corrections 

Report GEL 9608209, ARCOC 05601 was recently reviewed for DVI by Holly. I am doing DV2 and DV3 now for Joe Pavletich. 
Corrections are required. 

Lab logged in sample 030731-01 incorrectly as 03073-01. All affected pages in the report need corrected. 

Lab missed holding time for aqueous extraction (by 19 days) of equipment blank sample 030739-05 for 8270 semi-vols organics. This 
was not narrated and needs to be. Appropriate narrative needs correction. 

Please enter these in correction log and request corrections from the lab. When corrected report comes in just forward it straight to Joe 
Pavletich. I will send him the current errant report, reviews, and these notes in next couple days when I finish review. Thanks. 

Mark 

CC: IT:NET:"pmpuiss@envc.sandia.gov" 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

CASE NO. "'5fo3'/. C( 00 

TOP 9d-03 
Rev. 0 
Attachment C 
Page 35 ol115 
July 1994 

Page 1 of 16 

SITE OR PROJECT 0\1 13 '3&.( I ER S\-k,. 8 
ANALYTICAL LABORATORY _G,-..:t:=-~L=---
LABORATORY REPORT# <f~ OQ-:l.,O 1 

SAMPLE IDS 0 3o1.::t=f-- 030 1Jj 

TASK LEADER ~ \).rt~l-.-l{c.' 
NO. OF SAMPLES ?._ -9• \ ~~ . 1 ... .....,.. '\r .,.-

' 
DATA ASSESSMENT SUMMARY 

ICP 

. - 1. HOLDING TIMES v 
2. CALIBRATIONS ,__ 
3. BLANKS !--" 

4. res v 
5. LCS 

,.,., 
6. DUPLICATE ANALYSIS =£ 7. MATRIX SPIKE 

8. MSA 

9. SERIAL DILUTION ~ 
10. SAMPLE VERIFICATION --11. OTHER QC ~ 

12. OVERALL ASSESSMENT l.C::. 

./ (check mark) - Acceptable 
Other- Qualified: J - Estimate 

UJ - Undetected, estimated 

AA 

' 

MERCURY 

~ 

R - Unusable (analy1e may or may not be present) 

CYANIDE 

I 

ACTION ITEMS:---------------------------------------------------------

REVIEWED BY: ~ '~{PL.
DATE REVIEWED: t/-"l,.)..J'f(.. 

Ali2-94/WP/SNL:SOP3044C.R1 
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Rev.O 
Attachment C 
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July 1994 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 2 of 16 

ACTION ITEMS: ------~----------------------------------~r--------------

AREASOFCONCERN: --------------------7--------------------------------

OVERALL DATA QUALilY 

Reviewed By: w'l~ j_M,. Date: /( -u--'it-

AU2-94tWP/SNL:SOP3044C.R1 



1.0 HOLDING TIMES 

INORGANIC DATA 'ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 94·03 
Rev. 0 
Attachment C 
Page 37 ol115 
July 1994 

Page 3 of 16 

List holding time criteria used to evaluate samples, indicating which samples exceed the holding time. Holding 
time begins with validated time of sample collection. 

Holding Days Holding. Action 
Time Time was 

Parameter Criteria Sample ID Exceeded 

llc.t~ ~~b. .:S\0-fs~\o ./' ..,. 1\-(.l, t:t.-c..l.,y~ i'W•-1 /,,(/J 
-t-V.C foN\6S ~ ~ -n~ 

. j 
M~.........._ IJ..6~.s / / / 

CT u 

Were the correct preservatives used? Yes f!1"' No 0 

List below·samples that were incorrectly preserved. 

/ 

Sample No. Type of Samples D~ncy Action 

/ 
v 

/ 

/ 
/ 

/ 
/_ 

v 
L 

Reviewed By: W\~ ~· Date: 'I ... 2.a ... 'f C. 

AU2·94/WPISNL:SOP3044C.R I 



TOP 94-03 
Rev. a 
Attachment C 
Page 38 of 1 !5 
July 1994 

~ .. '· 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 4 of 16 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %Recovery (%R) criteria used to evaluate calibration standards: 

Metals: '/O -ID o 20 Zzco'tltr"J= 
M~rcury: f{o -1.2.0 1"e Z*'Ch•-'J _ 
Cyanide: .A/lA 

Other: 

·ust below the analytes which did not meet %R criteria for initial and continuing calibration standards: 

ICV/CCV 
Analysis Date # Analyte %R Action Samples Affected 

~ 

n ----
I--' 

NI-t,..? ~ 
. •. 

~ 
~ 

........ 

2.2 Analytical Sequence 

Did j!le laboratory use the proper number of standards for calibration as described in the EPA method? 

1:!1 NoD . 

Yes 

Have initial calibrations ~ performed at the beginning of each analysis and at the frequency indicated by the 

EPA method? Yes ~ No D 

Have continuing calibration standards been analyzed at the beginning of sample analysis and at a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes 2r No D 

If no for any of the above, outline deviations and actions taken below: 

Reviewed By:#'/ J JJrr v 
AU2-94/WP/SNL:SOP3044C.R1 

Date: Jlju-)ft,. 

J 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

TOP 94·03 
Rev. a 
Attachment C 
Page 39 of 115 
July 1994 

Page 5 of 16 

Were the correlation coefficients for the calibration curves for AA, Hg, CN, and other spectrophotometric 

methods ~0.995? (Check calculations performed for calibration cu,.;.,es.) Yes ff' No D 

If no, list: ,1/QNcf tt11 (~u/Jec/ ~ ,,;fN..,11+ Nld: f.c .tb - ,., /. cl«/ v--f.. . , -
fo«o~t.cle St.~W~ ~~ A,.. ~ .-c;. h J,..__ ~o~ ~I ,.. 4 

Date Analyte Coefficient ~ction Samples Affected 

/ 
~ 

/"' 
/ 

/ 

Check for transcription and calculation errors involving calibration summary forms and raw data. Briefly 
summarize errors.and associated actions when data quality might have been affected. 

3.0 BLANK ANALYSIS 

3.1 Initial and Continuing Calibration Blanks 

Have Initial and C~nuing Calibration Blanks (ICB/CCB) been analyzed at the frequency required in the EPA 

method? Yes 0'" No 0 . 

If no, summarize problems and resolutions in the narrative report. 

List analytes detected in ICB and cess below: 

NOTE: For soil samples, convert blank values to mg/kg using digestion weights and volumes. 

Required 
Analysis Date ICBICCB No. Analyte Cone. Detection Limits . Action level Samples Affected 

/ 
/ 

// 

/ 
/ 

, Reviewed By: __,.~~VO!C:...:...__--f;'~'-7F.-~~--- Date: -!lc..:..{_-_:z._r_r...;;..'f_"--------

ALI2·941WP/SNL:SOP 3044C.R 1 



TOP 94-03 
Rav_o 
Attachment C 
Page 40 of 115 
July 1994 

3.2 Method Blank 

. '· 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Was one method blank analyzed for: 

Each ot 20 samples? Yes £3" No D 
Each digestion batch? Yes l3"' No D 
Each matrix type? Yes~ NoD 

Both AA and ICP when both are used for the same analyte? Yes D 
or 

At the frequency indicated in the EPA method or QAPjP? Yes~ No 0 

Page 6 of 16 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry analysis. 

List analytes detected in method blank samples below. NOTE: For soil samples, be sure to calculate blank 
values using digestion weights and volumes. 

Preparation Analyte Cone. Required Action Level 
Date .. Detection 

-·. Limits Samples Affected -
/ 

7 v 
/ 

/ 
/ 

v 
/ 

/ 
v . 

Is concentration in the method blank below the detection limit? Yes 0 

Affected samples: /' z 
7 

Reviewed By: ~~IC-..f-J~~~-fi~&q· ·~· __ _ oate: (/ ~tz-r-7-' 

AL/2-941WPISNL:SOP3044C.Rt 

J 

1 



-

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3:-DV3) 

3.3 Field/Rinse/Equipment Blanks 

TOP 94-03 
Rev. 0 
Attachmenl C 
Page 41 of 115 
July 1994 

Page 7 of 16 

Was a field/equipment blank analyzed as required by the EPA method or OAPjP? Yes~ NoD 

List below analytes detected in the field blanks. NOTE: For soil samples. calculate blank values using 
digestion weights and volumes. 

Required 
Collection Detection Samples 

Date Blank ID Analyte Cone. limits Action level Affected 

. L 
~ 

_L_ 
.L 

/_ 
,/ 

/ 
4.0 ICP INTERFERE !'ICE CHECK SAMPLE ANAL VSIS 

Was an ICP interference check sample (ICS) analyzed atjl:le beginning and end of a run or at least twice every 

8 hours? (Not required for Ca. Mg. K, and Na) Yes li2f' No D 

Samples affected: ___________ .,.....----,::::::._--7,_....,.,....~::::..._--------------/c_.;? 
Are the values of the ICS for solution AB within 80-120%R? Yes~ D 

If no, is the concentration of AI, Ca. Fe, or Mg lower than in ICS? Yes D No D /""'!It;-

Reviewed By: WloJ..,~V'- Date: ____!../.~.......l-~2:::::..!)-:..__:.q~(, ______ _ 

AU2·94/WP/SNL:SOP3044C.R1 .:t 



TOP 94-03 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 8 of 16 

If no, list below all analytes which did not meet %R criteria and in which the concentration of AI, Ca. Fe, or Mg 
is higher than in the ICS: 

Date Analyte %R Action __....samples Affected 

?' 
/ 

~ 
L_ 

/ 
/ 

. Are any results> IDL for those analytes which are not present in the ICS solution A? Yes D No~ 

If yes, results >2 {absolute value of the IDL) indicate either a positive or negative interference arid must be 
qualified. 

e· 

Samples affect~d: ___________ 

7 
__ --7"-/;__ _______________ ..... __ 

7 .. 
Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES (LCS} 

Was an LCS analyzed at required frequency? Yes ~ No 0 

Samples affected:---------------------------------

Reviewed By: ~ it& . I' 
AU2-941WPISNL:SOP3044C.A 1 
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:: 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 

List below any LCS recoveries not within limits. 

Preparation I 

TOP 94·03 
Rev.O 
Attachment C 
Page 43 ol115 
July 1994 

Page 9 of 16 

Date Analyte %R Action ~pies Affected 

,...,...._ v 
/ 

/" 
/ 

v 
/ 

/ 
v 

/ 
6.0 LABORATORY DUPLICATE ANALYSIS 

J.cl, ("~. 
Were laboratory d~plicate~ .analyzed at required frequency? Yes lid""" No 0 Dc.plce-4tt_ 

Samples affected:---------------~..,~---------------:;:::= ,. 

Was laboratory duplicate analysis performed on field or equipment blanks? Yes D Nora--

Samples affected: ------------------::=--L......----------__;--;z:· 

Is any value for sample duplicate pair <POL and the other value >10xPQL? Yes 0 Nos--

Samples affected:---------------~----------------

Reviewed By:~ ;(_,..,_ 
I 

AU2·941WP/SNL:SOP3044C.R 1 

Date: -t-!.1 (._ ... __;t.._-s-_--.!.c;-.!.(.. _____ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV3} 

List below concentrations of any analyte that did not meet critena 7Zcision' 

/ 
L 

Sample Preparation An~ ID Matrix Date POL RPD Action 

/ v 
/ 

L 
/ 

/ 
IV 

Page 10 of 16 

Samples 
Affected 

Check for transcription/calculation errors. 
might have been affected.· ·. 

s and associated actions when data quality 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field dupli~a~ collected at the frequency indicated in the EPA method or OAPjP? 

Yes 0 No Cd" ,A)tJ £>erJ dwp Sv~~~ ~ ~ M.s ~~ 
If yes. qualify data associated only with the field duplicate pair. Calculate RPDs for each analyte in which both 
values are greater than the IDL. 

~;_~ 
Is any value for sample duplicate < practical quantitation limit {POL) and other value > 1 Ox POL? Yes 0 No 0 

Reviewed By: ~ ;((It Date: t(- -zs-f,(., 

AU2-941WPISNL:SOP3044C.Rt 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 

TOP 94·03 
Rev. 0 
Attachment C 
Page 45 ol115 
July 1994 

Page 11 of 16 

List below the analytes that do not meet RPD or POL criteria. Use the same criteria as thos.e used for 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

L' 
- Collection 

Control~ 
v Samples 

Sample 10 Matrix Date RPD Action Affected 

/ 
/ ... 

/ 

/ 
'· / 

·j / '/ 

1/ / 
./ 

Check for transcription/calculation errors. 
might have been affects. 

ize errors and associated actions when data quality 

8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestion/predistallation spike. 

Was a mat~ix spike prepared and analyzed at the required frequency? Yes ~o D 

Reviewed By: JY/..A- /tee Date: _...:...:{/,__-_'1_~_~......;..~-------

AU2·94NJf>/SNL:SOf>3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 

Page 12 of 16 

Were matrix spikes performed at the concentrations specified by the EPA method? Yes lid"No 0 

Samples affected: ----------------------7'/o:;.._ __________ _ z 
7 

I 

Was matrix spike analysis performed on field or equipment blanks? Yes ~No 0 

. If equipment or field blanks are the only aqueous samples, matrix spike analysis may be performed; however, 
matrix spike samples must be present for the other matrices. 

Samples affected: ~ YnS}IflSD p-• ~··J 
I 

~~ ~'/MS.D - fla- s.:J NU(MSO 6N 

List below the% recoveri~s !or analytes that did not meet the criteria: 

Sample Preparation 
10 Matrix Date Ana!yte %R 

't)37>Uj-b/ ~ ,q,~,...., 

s~c, Qib '1-it-ol 

~n Samples Affected 

v 
/ 

/ 
v 

/ 
/ 

/ 
/ 

Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed. If matrix spike concentrations are diluted below or close to IDL based on sample 
dilutions performed, use professional judgment in qualifying data. Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by ONOC requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

· Reviewed By: ~o\- Date: /(- t )-'z.!-

Ali2-94/WPJSNL:SOP3044C.R I 

j 
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INORGANIC DATA ASSESSMENT SUMMARY FORM / 
(Data VerificationNalidation Level 3-DV3} / 

~age 13 of 16 

NOTE: If preparation blank spikes are analyzed, evaluate recoveries. These recoveries '" indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or poor diges · n efficiencies and/or 
problems with matrix spike solution. For example, if matrix spike recovery for selen· m is 0% and preparation 
blank spike recovery for selenium is 92%, this may indicate sample matrix effects · 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS /' 
Were duplicate injections present for each sample, including required ge' analyses (not required if MSA is 

done)? Yes 0 No 0 / 

.Samples affected: ---------------+-----------------

Were·postdigestion spikes analyzed tor samples,· eluding ac samples? Yes 0 NoD 

Were postdigestion spi~es_ analyzed at the r quired concentration? Yes 0 NoD 

Samples affected:-------~-------------------------

samples with postdigestion spike recovery <40%? Yes D NoD 

Samples affected: -r-------------------------------

sis (Method of Standard Additions)-MSA is required when serial dilutions are not with ± 10%. Was 

MSA r uired for any sample but not performed? Yes D No D 

A MSA calculations outside the linear range of the calibration curve? Yes D 

Reviewed By:/~ 
Al/2-94/WP/SNL:SOP3044C.R I 

NoD 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 14 of 16 

NOTE: Ensure the spiking concentrations used lor MSA analysis were at 50-100% and 150% of sample 
concentration or absorbance. 

10'.0 SERIAL DILUTION ANALYSIS 

NOTE: Serial dilution analysis (ICP) is required only for initial concentrations equal to or greater than 1 OxiDL. 

It applicable, was a serial dilution performed for: 

Each 20 samples? Yes ~o D 
Each matrix type? Yes ~No 0 

Samples affected:_·._··_.-~-------...,.....--___, ... __.....-~----------------e--
~ 7 

List below results which did not meet criteria of %0 <1 0% for analyte concentrations greater than SOxiDL 
before dilution: 

Analysis 
Date Sample ID Analyte IDL %0 Action Samples Affected 

~ 
_....-- v 

~ 

~ 
~ . - . 

1...,......-
' 

Check for calculation errors and negative interferences. 

Reviewed By: !Y/.~ '-~ 
1/ 

AU2-94/WP/SNL:SOP3044C.R 1 

Date: _...::;.l,.L(_-_~_..-_.--=7=--<..~-----

"'/" 

I 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Levei3-DV3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

Are instrument detection limits present and verified on a quarterly basis? Yes D 

Are IDLs present for each analyte and each instrument used? YesE(' NoD 

TOP 94-03 
Rev.O 
Attachment C 
Page 49 ol115 
July 1994 

Page 15 of 16 

Is the IDL greater than the required detection limits for any analyte? Yes D 
· -(If IDL > required detection limits, flag values less than SxiDL) . 

NoD 41/A-

Samples affected: _______________________________ _ 

7 
~ Are ICP lnterele.~ent Correction Factors established and verified annually? Yes 0 

r •• • •• 

Are ICP Linear Ranges established and verified quarterly? Yes 0 No~ . 
If no for any of the above, review problems and resolutions in narrative report. (' ~ ?-t.~~ <1 

11.2 Reporting Requirements 

Were sample results reported down to the POL? Yes if" No 0 

It no, indicate necessary corrections. ----------~--------------

Were sample results that were analyzed by ICP for Se, Tl, As, or Pb at least SxiDL? Yes 0 No 0 # 
fu-J/-1~·" ~~s ~LIA ~ r.~:ut?~ ..,...~ 

Were sample weights, volumes, and dilutions taken into account when· reporting sample results and detection 

limits? Yes ~No 0 

e . j 
Reviewed By: J..;Yl _ _,.· ~::.=_-~~.~~~ ..... <------ Date: ·II( "r/c;v 

; 

AU2·94/WPISNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 16 of 16 

.If no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are 
present. request resubmittal of laboratory package. 

Were any sample results higher than the line~ange of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No W" 

Samples affected: ------------------::::.----------------

/} ::;;/ 

11.3 Sample Quantitation 

Check a minimum of 10% of positive sample results for transcription/calculation errors. Summarize necessary 
corrections. If errors are large, request resubmittal of laboratory package. 

Comments: 

Approved By:· -------------

Date: 

*Task/Project Leader is responsible for approval of data set. 

Reviewed By: ~ ~ Date: {(-z_s-~ ]Go 

AU2·94/WP/SNL:SOP3044C .R 1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

TOP 94-03 
Rev. o 
Attachment C 
Page 99 elliS 
July 1994 

Page 1 of 18 

SITE OR PROJECT])\) \534
1 
e:R'S{k. (, C0 

ANALYTICAL LABORATORY ----'G__,.€,_;l.~--
LABORATORY REPORT# 9'oi'2.o, 

SAMPLE IDS U3oi::rx ,ft, 0311=131 

NO. OF SAMPLES /D ·Sr;.IJ ./Jr 83Ii> 
I • WQ. -k r Be 8".2"1a 

CASE NO. 3P 31/.'(t?D 

DATA ASSESSMENT SUMMARY 

Describe problems/qualifications below (Action Items and Areas of Concern) 

. -. 1. 

2. 

3. 
4. 

5. 
6. 
7. 

. 8. 

9. 

10. 

11 • 

HOLDING 
TIMES/PRESERVATION 

GC/MS INST. PERFORM. 

CALIBRATIONS/WINDOWS 

-BLANKS 

SURROGATES 

MATRIX S~IKEIDUP 

LABORATORY CONTROL 
SAMPLES 

INTERNAL STANDARDS 

CO~POUND 
IDENTIFICATION 

.SYSTEM PERFORMANCE 

OVERALL ASSESSMENT 

VOC SVOC PEST/PCB 

' v 
I v' 

.,/' 
v 
17 

~ 
v 
v 
v 
J' 

./ (check mark) - Acceptable: Data had no problems or qualified due to minor problems 
N - Data qualified due to major problems 
X - Problems, but do not affect data 
Qualifiers: J - Estimate 

UJ- Undetected, estimated 

ITHER 

I 
T 

ACTION ITEMS:----------------------------------

Reviewed By: ttl~ tit~ 
Date: I l~2.2~1b 
AU2-94/INPJSNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Page 2 of 18 

PROJECTITASKLEADER: __ ~---------------------------------------------

ACTION ITEMS:---------------------------------------------------------

I / L V.~"! ~ ~ OVERALL DATA QUALITY ASSESSMENT _$~:£..1!::::L..Aooe.~/L..'.:...:--£,::.:1f:.....:..l".:...:?I<:::t....:~=:...:..~.l\--11!_~~~~::..._..::~~:.=-c~-----
-tr=1.L~ 

Reviewed By iYh;t;/; 
Date: ' ... ... ' 
AU2·94/WP/SNL;SOP3044C.R1 

•. 

e. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used to evaluate the samples. 

SW-846, 3rd. ed. 

TOP 94-03 
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Other: --------::::o~------------------------
List below samples that were over holding time criteria. 

Sample ID VTSR Date Analyzed 

- ~~J: :z-J(Yt>, o '3o "':f-l1-o~ .all~ {~t~toa~rJ 8/~lf' lfu~d 2t./'9&. 

•· 

NOTE: VTSR. = Validated time of sample receipt. 

Were the correct preservatives used? Yes Ed" No 0 

List below samples that were incorrectly preserved. 

Sample No. Type of Sample 

/ 
/ 

Reviewed By: tv{~ ~ 
Date: Ll-zMii 
Al/2-941WPISNL:SOP3044C.R1 
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ye(iciency 
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/ 
Action 

,..., 
~ t-'\l 

DrJ-.f.. 

Action 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

2.0 GC/MS TUNING C.RITERIA 

Page 4 of 18 

Has a GC/MS tuning performance been analyzed for every twelve hours of sample analysis for each GC/MS 

instrument used? Yes !!a" No 0 

Was the correct standard (listed in the EPA Method) used? Yes ff No 0 

Have the ion abundance criteria been met for each tune? Yes 0" No 0. 

NOTE: GC/MS abundance criteria is specified by EPA method for GC/MS analysis (EPA 8240A or 8270A). 

If no for any of the above, list all the data associated with the tune that either failed criteria or in which there 
was no tune. 

Datefrime Problem/ Sample Affected (Action) 

·. ~ 

v 
Check lor transcription/calculation errors. If errors 71y summarize necessary changes: 

, 
Is the spectra of the mass calibration acceptable? Yes ~ No 0 

Reviewed By: -d)~~ 
Date: ,, .. ~\-~ ~ 
ALI2-941WP/SNL:SOP3044C.R1 
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\..__ } 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention Time 

Is DDT retention time for packed columns > 12 minute except for OV-1 and OV-101)? 

YesD NoD 

If no, list below the DDT standards that ed criteria: 

Affected samples and COITlQ nds: 

/ 
/ ,A;/ 

3.2 Retention Time Windows ./ 

Ust below compoul')ds t-~~t- were not within the retention time wi ows. 

RT v 
Datemme Compound RT Wind~ Action 

/ 
/ 

/ 
/ 

7 
/ 

- · Reviewed By: '({\~ ~ 
Date: .Ll' l:.....:·.t!!!lo.!...:( -.-J'\~...:t,.~---
AU2·941WPtSNL:SoPJ044C.R1 
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Affected Samples 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

p e 6 of 18 

3.3 DDT and Endrin Degradation 

· List below the standards that have a DDT or Endrin breakdown of >20'% (or a combine breakdown of >20%). 

Date/Time Standard ID DDT/Endrin %Breakdown ~n Affected Samples 

/ 
/ 

/ 
/ 

/ .• 

\K/ 
3.4 DBC Retention Time Check ~~ 
Is the %D between EV AL A and each analy · (quantitation and confirmation} DBC retention time within QC e limits (2% for packed column, 0.3% capill ID <0.32 mm, and 1% for megabore}? 

YesO NoD 

Date S~ple ID DBC%0 Action 

/. 
/ 

/ 
/ 

/ 
For :~riteria outnned in Sections 8.1-8.4, check lor transcrlpt~nlcalculalion errors. 

· If errors e found, list below with necessary corrections: 

/ 

Reviewed By: rJl~ k 
Date: 11-~ ... (p 

• 
AU2-941WP/SNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

4.0 INITIAL CALIBRATION 

Has initial calibration been performed as required in the EPA method? Yes li2f' No D 

TOP 94·03 
Rev. 0 
Attachment C 
Page 105 «;>1115 
July 1994 

Page 7 of 18 

Were the corred number of standards used to calibrate the instrument? Yes~ No 0 

For GC analyses of PCBs and Pesticides, did the laboratory follow the correct 72-hour sequence of analysis? 

Yes 0 No 0 AI"/~ 

List below compounds which did not meet initial calibration criteria outlined by the EPA method. 

~ 

Instrument ID Date Compound RFJ%RSD, /Action Samples Affected 

/ 
/ 

/ .. 

/ 
.. 

/ 
/_ 

/ 
/ 

/ 
/ 

v 

Check for transci'iption/calculation errors. If errors are present. summarize necessary corrections below: 

Reviewed By: m:t; 4:r; 
Date: _ __1_-~ (, 
All2·941WPISNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

5.0 CONTINUING CALIBRATION 

Page 8 of 18 

Have continuing calibration standards been analyzed at the frequency specified in the EPA method? 

Yes tzl" NoD 

List below all compounds which did not meet continuing calibration requirements. 

Instrument 10 Date Compound RFJO!oD Action 
Samples 
·Affected 

Check for transcription and calculation errors. If errors are found, briefly summarize necessary corrections 
below: 

. ' 
A-n 9frc a~ ccc.. ~e.+ V\IICl ~.,cf cr\..ft..;·"' ~. cd"\.ha.wt~-
c "l.lc.~-h~~. S~c_ ~c.a.c.l-ID J;,~ ~--rutt.J .bvf- eecc::~ ,~ .... ~....,-~ 
M£ +- ~~l. ht..(!M! Sc:nc-tp\t~ ~ f~ .. 

Reviewed By: -------
Date: 
AU2-94f'NP/SNL:SOP3044C.R1 
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6.0 BLANK ANALYSES 

·ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

6.1 Method/Reagent and Instrument Blanks 

TOP 94·03 
Rev.O 
Attachment C 
Page 107 of 115 
July 1994 

Page 9 of 18 

Has a method/reagent blank been analyzed for each set of samples or for every 20 samples of similar matrix, 

whichever is _more frequent? Yes lid" No 0 

Has ~strument blank been analyzed at least once every twelve hours for each GC/MS system used? 

Yes~ NoD 

- 6.~ Field/Rinse/Equipment Blanks 

Are there fieldlrinse/equjpment blarlks associ~ed _with ~ach sampling day or at frequency specified in the 

sampling plan. Yes lEI'" No D 

List below compounds for which analyses were requested that were detected in any of the blanks analyzed: 

.. ·. 
Cone. POL Samples Affected 

Date Blank.fD · Compound ( ) ( ) / Action Level {Action) 

/ 
1/ 

-~/ 
~rvr 

/ 

/ 
/ 

POL= Practical Ouantitation limit from EPA Method. 

t~ \lS'.s {~ s~ ~~~ b{~ , A.&"' ~,0.,. f c..cp~ 
1.)~ $lf"'1t(~ •. Jf· 

Reviewed By: vrZwA ~ 
Date: p~21:-1 {#' 

AU2·94NVPISNL:SOP3044C.R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Page 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes D No ~ 
If yes, list below. 

7 
z· 

7.0 SURROGATE RECOVERY 

Were s~ate recoveries evaluated for each of the samples analyzed by_ GC or GC/MS? 

·ves IEr NoD 

If surrogate standards other than those presented by SW-846 are used, list below with reference to applicable 
control limits used to evaluate the percent recoveries. 

Surrogate Compound Control Limits 

List below the percent recoveries which did not meet either SW-846 criteria or criteria listed above. 

Surrogate v Date Sample 10/Matrix Compound %Rec Action 

:/ 
/ 

.~ 
lJ!Y' 

/ 
/ 

Reviewed By: ...:dl:...!...4J=-..J./,~~~~--
Date: Llj.(Jj (; 
Ali2·94/WPISNL:SOP3044C.R1 
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···~ 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV-3} 
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H surrogate recovery was outside of control limits, were the samples or method blank reanalyzed? 

YesD NoD 

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes 0 N_oD~/~ 

Are transcription/calculation errors present? Yes 0 No[]../ 

· • _If yes, note necessary corrections. --------------~------------

Rev;ewed By: til{ 4 
Date: _7£_.....~..Jt....~--"~~--L..~o:L..--
ALI2·94JWPJSNL:soP3o44C. R1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV-3) 

8.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSIS 

Page 12 of 18 

Were M;a{MSDs analyzed at the frequency required by the EPA method or OAPjP for each matrix type? 

Yes ri · No 0 

List below% recoveries and RPDs of compounds which did. not meet criteria. Indicate on chart criteria used to 

evaluate recoveries and RPDs. 

A 

7o 
v 

Date Sample 10/Matrix Compound Action. 

/ 
/ 

.·. / 
7 

/ 
/ 

Rev;ewed By: ~J ~V.. 
oate: -zc.. l., 
ALI2-941WPtSNL:SOP3044C.R I . 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validaiion Level 3 DV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 
./ 
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Have labora control samples containing a representative number of the compounds of interest been. 
the frequency specified in the EPA method or QAPjP? 

-NoD 

· Evaluate percent recoveries based on control limits established in individual EPA methods, or use established 
laboratory control limits. List below recoveries of compounds which did not meet ·criteria with reference to 
control limits. used. · 

Date Compound %Rec Control Limits Action Samples Affected 

~lkl/'!_L t./ "'0 l&r, IJlt~ OJ-:f ll.2 ..f( /. 2. AA)N<_ - ~ 
& I I 

Evaluate RPD based on control limits established in individual EPA methods, or use established laboratory 
control limits. List below recoveries of compounds which did not meet criteria with reference to control limits 
used. · 

Date Compound Control Limits Action Samples Affected 

Reviewed By: ~ ~()A 
Date: 
Ali2·941WPISNl:SOPJ044C,R 1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

List below the internal standard areas of samples or blanks which did not meet criteria. 

Internal. Acceptable 
Date Sample ID Out Range 

.,d_ 

() ~ ;oc v 

llr'1. 0 
/ ' 

/ 
/ 

Page 14 of 18 

Action 

Are rete~ times of the internal standards within 30 seconds of the associated calibration standard? 

Yes if No 0-· .. 

11.0 TARGET COMPOUND LIST ANALYTES 
11.1 GC/MS Analyses 

Are the reconstructed ion ~matograms, the mass spectra for the identified compounds, and the data system 

printouts included? Yes~ No 0 

Is chromatographic performance acceptable with respect to: 

Baseline stability? Yes ifNo 0 
/ 

Resolution? Yes~ No 0 

Peak shape? Yes ~·No 0 

Full-scale graph (attenuation)? Yes ~o 0 

·Reviewed By: 1/.) ~U.. lt 
Date: 1 tf·U 
AU2·94/WP /SNL:SOP3044C. R 1 

, -
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3 DV-3) 

TOP 94-03 
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Other:--------------------------------------~-----------------------------

Is the RRT of each reported compound wit~he limits given in the method of the staodard RRT in the 
continuing calibration? Yes.D No 1!3"/1/~U~ l'tlfJ'k.l i..J ce.. s.rc::~ -h-ll S!::c<... "S 

4'-,t ~.Q.. ~.l- . 
Are all the ions present in the standard mass spectrum at a relative intensity greater than 1 O"'o also present in 

the mass spectrum? Yes lid"" NoD 

Do sample and standard relative intensities agree within 20%? Yes ~NoD 

If no for any of the above, indicate below problems and qualifications made to data: 

11.2 GC Analyses ....... 

Are there any transcription/calculation errors between the raw data and 

Yes D NoD 

If yes, review errors and necessary corrections below; if er~ s are Jar~e. resubmittal of laboratory package may 
be necessary. 

Are retention times of sample co ounds within the calculated retention time windows for both quantitation and 

confirmation analysis? Yes No 0 

performed when required by the EPA method? Yes 0 NoD 

If no for any of th above, reject positive results except for retention time windows it associated standard 
compounds are similarly shifted. 

Reviewed By: ~ 
Date: - -~ l; 
AV2·94fWPISNL:SOPJ044C.R1 
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Samples affected: -------------?7'--------------------

Check chromatograms for false negatives &Specially for the multiple peak components (toxaphene and PCBs). 
If false negatives are apparent and the ppropriate PCB standards were not analyzed. or if confirmed analysis 
was not present, flag the affected da 

Samples affected:----~'-----------------------------

NOTE: Due to the mplexities of PCB/pesticide analysis, each. analytical run should be reviewed to verify 
identification an~ column performance. 

12.0 FIELD DUPLICATE ANALYSIS 

Were field duplicates submitted for analysis? Yes 0 No 0 

If yes, calculate RPD and .use professional judgment to determine if the data needs to be qualified. List result·/· 
below. 

Sample Duplicate Affected 
Date Sample ID Compound Result Result RPD Samples 

~l2uhl ~~it,~ : Q_,~z.~c.. ~, c.O /I z.-o, vrrl~ . J01D~/i5, s ~ .... J ( 
( T ~~ ':Jo.. I V·V I" • 

tv • .., \V 

13.0 COMPOUND QUANTITATION/RE ORTED DETECTION LIMITS 

Are there any transcription/calc ion errors from raw data to reported results (check at least 10% of positive 

results)? Yes 0 No 

In addition, verify that the correct internal standard. quantitation ion. and RRF were used to calculate the result 
for a minimum of 1 0% of sample data. 

Reviewed By:~ f; 
Date· ' t. AU2·9~1WPISNL:sO::::R 



ORGANIC OATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

13.1 Chromatogram Quality 

Were baselines stable? Yes ~No 0 

Were any negative peaks or unusual peaks present? Yes 0 No;:r-

Were early eluting peaks resolved to baseline? Yes ~ 0 

If incorrect quantitations are evident. note corrections necessary 

TOP 94·03 
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Are the required ~u~tion limits (detection limits) adjusted to reflect sample dilutions and for soils, sample 

moisture? Yes [J"' No D 

If no, make necessary corrections and note below . ... 

14.0 TENTATIVELY IDENTIAED COMPOUNDS 

Are Tentatively Identified Compounds ·(T~ properly identified with scan number or retention time,_estimated 

concentration. and J qualifier? Yes (jY No 0 · 

Are the mass spectra for TICs and associated "best match" spectra included? Yes if No 0 

Are any TCL compounds listed as TIC compounds? Yes 0 No~ 
Are each of the ions present in the reference m~spectra with a relative intensity greater than 10% also 

present in the sample mass spectrum? Yesef No 0 

Reviewed By: rt1 ~II" 
Date: p-1 ,\ 41\ Q 
All2-941WPISNL:SOP3044C.R I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Do TIC and "best match" standard relative ion intensities agree within 20%? Yes 0 

Page 18 of 18 

Nff'O 

Comments ____________________________________________ ------------------------~~-------------------
/ 

Reviewed By: ~ ~ 
Date: I ( -1, f ~ f, 

Approved By:* 

Date 

·oata package must be approved by Project/Task Leader. 

AU2·94NIPISNL:SOP3044C.R1 

:- l 



Records Center Code: ER /1334 I 068/ DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CCTA- 68 Case No./Serviee Order: 7215.2207 I CF0670 ----------------------
SNL Task Leader: BYRD OrgfMail Stop: 6134/1148 ------------
SMO Project Coordinator: SALMI Sample Ship Date: 1213198 ------------

ARCOC Lab LabiD 
Preliminary 

Received 
Final 

Received 
EDD Req'd EDD Rec'd 
YES NO YES NO 

601197 QUAN_st.. 19578 3/5/99 lKJDD0 
0000 
0000 

601199 QUAN 19578 3/5/99 

601200 QUAN 19578 3/5199 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

Filed in Records Ceoter/ER: 

Date 
Correction 
Request##: 

t{ -»o .... q:r Requester: 

4-\'Q ... g~ Signature: 

Faxed To: 

.?if d( I 0 /p - 7io £1J 1> 

J c}AUW!U -
t.\. £sa9 o Ae. ct..'o., 

4-3-- '11 Penon Notified: Po qv \ g=\::d £-.b. 

. +lA..-9~ TransmittedTo: PAVLETICH 

Transmitted By: fg \. .s C \\ ~ 

J{-(}1, ..qtj Filed By: ;4 . ~ 
o/Z 

.. 

-··r-~~--------···----ReceiVed (Records Center) By: -----------------------

' ·--'··----------------
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Kavanaugh, Rita 

, ~om: . nt: 
' o: 

Subject: 

Hi Mark, 

Kavanaugh, Rita 
Wednesday, February 12,2003 2:08PM 
'mloeb@stl-inc.com' 
EDD request 

Jennifer Conn suggested I contact you and that you ·may be able to help me. My name is Rita Kavanaugh and I took over 
the responsibilites at the ERDMS area {where Tina Sanchez-Schoenfelder used. to work). I also support the SMO area. I 
am in the process of checking some old 199a data packages ... one of the packages is from Quanterra Richland. I need 

·the EDD for COC 601197,114318, Lab 10 # 19578. lfyciu need more information, let me know. · 

Thank you for your assistance on this. 

Rita Kavanaugh· 
SNLERDMS 
{505) 2~2553 
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Page 8 of 8 
Date 
Quanterra Login Number 
Lab Project ID 

60r/1'17 J 

: March 2, 1999 
: 19578 
= 605.01 

VOA 

Quanterra 

For samples 043823-004/025-0-0.5-SA (19578-029) and 043825-004/026-0-0.5-SA (19578-
030), acetone was in the Blank at 21 ug/L, which is above the POL (20ug/L). Two blanks were 
analyzed and the acetone was still present. The samples were reported as is . 

---·-·- ....... ..___ ... , __ ., .. . . ·--- Gross Alpha Beta · 

Samples were shipped to Richland. Please refer to the Analytical Data Package from Quanterra 
Richland that is included for this analysis. The SDGs are broken down by matrix. Because of 
this the full data packages and EDD for radiological analysis are broken down by matrix. 

The hardcopy report lists a counting error and a total error. The total is used in the EDD. 

All samples for gross alpha b.eta were flamed as per client request. 

Richland enters the client Ids into their QuantiMS (LIMS). This generates a Lot Number for each 
sample, similar to our login number. For alpha beta you may see a separate Lot number for 
Alpha and another Lot number for Beta. 

Gamma 

Samples were shipped to Richland. Please refer to the Analytical Data Package from Quanterra 
Richland that is included for this analysis. The SDGs are broken down by matrix. Because of 
this the full data packages and EDD for radiological analysis are broken down by matrix. 

The hardcopy report lists a counting error and a total error. The total is used in the EDD. 
· "· ~.c.:':[ .. h) d,·J "''"+ uSwl~ 
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KavanauQh, Rita 

From: Chavez, Kathye 
Sent: 
To: 

MOnday, February 17, 2003 3:42PM 
Kavanaugh, Rita 

Cc: Byrd, Caroline S 
Subject: RE: EDD request 

The EDDs are in \\dropzone\public\smo. Since these files are old they had to be re-analyzed and we had to re-issue the 
reports (hardcopy} which are on their way to you via snail-mail. I assume you will handle on your end getting the new 
teport eopies to the customer, etc. 

KC 

---·Original Message-----
From: Kavanaugh, Rita 
Sent: Wednesday, February 12, 2003 2:18 PM 
To: Chavez, kalhye 
Subject: EDD request 

Hi Kathye, 

I am working on some old (1998) data packages and I need the EDD for COC 601201, Lab Sample No. 802504. If 
you have this, can you send it to me. 

Thanks, 

Rita Kavanaugh 
ERDMS 

- 284-2553 

1 



SAMPLE FINDINGS SUMMARY 

Site: 6 '8 

AR/COC: h0//~9. bO!Z.cc:> Data Classification: O,rqo,..., /C. S 

SampJi:/ 
Fraction No. Analysis 

DV '-" 
QuaJifii:J'S Comments 

Sample No.JFradion No. ·This value is located on the Chain of Custody in the ER Sample ld field. 

ADalysls- Usc valid test methods provided below or if the resuJt applies to an individual aoalyte within a test method, 
usc the CAS number ftom the analytical data sheet. 

DV QuaUiiers -The entry will be taken li'om the Jisr of valid qualifiers and associated comments. If other qualifiers 
not on tbe list an: needed. contact Tina Sanchez to coordinate addiJJg !hem to lhc Jist. 

Commeals- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an wmsuaJ circumstance. or additional clarification is warranted. 

Test Methods· Anions_CE, EPA60JO, EPA6020, EPA7470/l, EPA80l.5B, EPA8081, EPA8260. EPA8260-MJ. 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_lffi, PCBRJSC 

Reviewedby:~~~---r>ate:_~ __ 
5...,..-"---"/~~-'--r~~_._------, ~ ~ .L>/-+',/ 



.GANICS VOC 

COC: 601199, 601200 
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Sample Number ~ E ..t co 
CCTA-68-GR-009-0-0.5-SA UJ R 
CCTA-68-GR-009-0-0.5-DU UJ R 
CCTA-68-GR-009-0.5-1.0-SA 5U UJ R 
CCTA-68-GR-01 0-0-0.5-SA UJ R 
CCTA-68-GR-01 0·0.5-1.0-SA UJ R 
CCTA-68-GR-011-0-0.5-SA su UJ R 
CCTA-68-GR-011·0.5-1.0-SA su UJ R 
CCTA-68-GR--024-0-0.5-SA UJ R 
CCTA-68-GR-025-0-0.5-SA su UJ R 
CCTA-68-GR-026-0-0.5-SA 5U w R 
CCTA-68-GR-000-EB UJ R 
CCT A-68-GR-000-TB UJ R 
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ORGANICS SVOC SAMPLE FINDINGS SUMMARY 

COC: 601199, 601200 - r::-...... 
t • - - - .... 
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to) I y u N .... 
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0~ CD 0 Q. 
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0~ . ..!.. II) a-r Q. 

0 0..,. 0 ..... c: g >. 0~, 0~ oC? =t? 
I g ~ .c: 

Sample Number 
>"""c: >""" > ...... ..,. '2 II) G) 

Cf) (/)Nc:!: (/)~ en~ N' I ::c :0 ..- ._, c: 

CCT A-68-GR-Oog..o.Q.5-SA (19578-004) R 
CCTA-68-GR-009-0-.0.5-DU (19578-005) R 
CCTA-68-GR-009-0.5-1.0-SA (19578-006) R 

CCTA-68-GR-01 0-D-0.5-SA (19578-007) R 
CCTA-68-GR-01 0-0.5-1.0-SA (19578-008) R 
CCTA-68-GR-011-0-0.5-SA (19578-009) R 
CCTA-68-GR-011-0.5-1.()-SA (19578-01 0) R 

CCTA-68-GR-024-0-0.5-SA (19578-012) R 
CCTA-68-GR-025-0-0.5-SA (19578-001) R 
CCTA-68-GR-026-0-0.5-SA (19578-003) R 
CCTA-68-GR-024-PD (19578-011) R 

l 
I 

CCTA-68-GR-025-PD (19578-013) R 
CCTA-68-GR-026-PD (19578-002) R 

CCT A-68-GR-000-EB (19578-026) 10U 

CCTA-68-GR-009-0-0.5-SA (19578-004RE1) UJ2 
CCTA-68-GR-009-0-0.5-DU (19578-005RE1) UJ2 
CCTA-68-GR-009-0.5-1.0-sA (19578-006RE1) UJ2 
CCTA-68-GR-01 0-0-0.5-SA (19578-007RE1) UJ2 
CCTA-68-GR-01 0-0.5-1.0-SA (19578-008RE1) UJ2 
CCTA-68-GR-011-0-0.5-SA (19578-009RE1) UJ2 
CCTA-68-GR-011-0.5-1.0-sA (19578-01 ORE1) UJ2 

330 
CCTA-68-GR-A5024-0-0.5-SA (19578-012RE1) UJ2 J2 UJ2 
CCT A-68-GR-025-0-0.5-SA (20182-001 RE1) UJ2 

CCTA-68-GR-026-0-0.5-SA (19578-003RE1) UJ2 J2 J2 

CCTA-68-GR-024-PD (19578-011 RE1) UJ2 

CCTA-68-GR-025-PD (19578-013RE;:1) UJ2 

CCTA-68-GR-026-PD (19578-002RE1) UJ2 R J2 

CCT A-68-GR-026-PD (19578-002RE1 DL 1) R J2 

• 
Page 1 of 1 



SAMPLE FINDINGS SUMMARY 

Site: b. 6 

A.R/COC: 6C1 19 7 bD//7'96CYdco DataCfassificaticm: £ ,-?o~·qc;,...-?,.. c 
Sample/ DV 

Fraction No. Analysis Qualifiers Commenrs 

: . 

Sample No./Frac:t.ion No.- This value is locatl:d on the Chain of Custody in the ER Sample ld field. 

Aaalysis - Usc valid test methods provided below or if the resuh applies to an individual analyte within a tEst method, 
usc the CAS number fiom the analytical data sheet. 

DV QuaUOers- The entry will be taken from the list of valid qualifica and associated comments. If other qualifiers 
not em tbe list 8J1:i needed, contact T"ma Sanchez 10 coordinate adding them to the list. 

Comments- This is only to be used if a comment associakd with the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Mrthods- Anions_CE, EPA60IO,EPA6020, EPA7470/I, EPA8015B, EPA808l, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRJSC 

Reviewtdby: ~-------------·Date: ---0--??z-,~ ----~--~~~-7~----------------

./ 



TCLP METALS SAMPLE FINDINGS SUMMARY 

COC: 601199, 601200 - - - c;) - ~ - - - N' co M 1'- <» co co ....... C)! I I I I I I I I I 
CJ) ..... (') 1'- 0 co N 0) Cll) 1'-
(') ..,. ..,. ..,. Ll) co CJ) ;!; (') 0) 

I I I 

0 
I 0 I a, I I 

0 0 0 0 0 0 0) ..,. ; ..,. ..,. ..,. ..,. 
~ 

(') c:o [ 
(') 

~ 
'V 

~ 
'V 

~ ~ 1'- ..,. 
t:.. t:.. t:.. t::. t:.. !::::;. 

Sample Number co Q) '0 ... :::1 !l c: .Q s .. ~. 
01 m m 0 0 0 N D.. J: 

coc 201199 
CCTA-68-GR-024-PD {19578-022) JB3 JB3 JB3 JB3 
CCTA-68-GR-025-PD (19578-023) JB3 JB3 JB3 

coc 201200 
CCT A-68-GR-026-PD (19578-024) JB3 JB3 JB3 JB3 



TOTAL METALS SAMPLE FINDINGS SUMMARY 

COC:601197, 601199, 601200 - ~ - ......... ~ 
......... N' N' ~ C') Ol (") ..-

I I I I I I I I 
Ol ..- C') ...... "' "' Ol tO ...... 
C') ...,. 

~ ...,. "' CJ) ...,. (") Ol 
I I . I I I . I 

0 0 0 0 0 Ol N 0 Ol ...,. ...,. ...,. ...,. ...,. (") tO ...,. (f) ...,. 
b 

...,. ...,. ...,. ...,. ...... ...,. ...,. 
t::. ...... t::. t::. ...... ...... t::. ...... - - - -

Sample Number 111 Q) "'C '- 0> .0 Q) lf.l Cl m Ill 0 0 <( D.. CJ) <( I 

coc 201197 
CCTA-68-GR-001-0-0.5-SA (19578-072) J JB JA2 
CCTA-68-GR-001-0-0.5-DU {19578-073) J JB JA2 
CCTA-68-GR-001-0.5-1.0-SA (19578-054) J JB JA2 
CCTA-68-GR-002-0-0.5-SA (19578-056) J JNl 
CCTA-68-GR-002-0.5-1.0-SA {19578-07 4) J JA2 
CCTA-68-GR-003-0..Q.5-SA (19578-075) J JB JA2 
CCTA-68-GR-003-0:-5-1.0-SA (H~578-076) J fJB JA2 
CCTA-68-GR-004-0-0.5-SA (19578-077) J JA2 
CCTA-68-GR'-004-0.5-1.0-SA (19578-078) J JA2 
CCTA-68-GR-005-0-0.5-SA (19578-079}_ J JA2 
CCTA-68-GR-005-0.5-1.0-SA (19578-080) J JA2 
CCTA-68-GR-006-0-0.5-SA (19578-063) J JB JA2 
CCTA-68-GR-006-0-0.5-DU (19578-064) J JB JA2 
CCTA-68-GR-006-0.5-1.0-SA (19578-081) J JA2 
CCTA-68-GR-007-0-0.5-SA (19578-066) J R JA2 
CCTA-68-GR-007-0.5-1.0-SA (19578-0Bn J JA2 
CCTA-68-GR-008-0-0.5-SA (19578-068) J JB JA2 
CCTA-68-GR-008-0.5-1.0-SA (19578-082) J JB JA2 / 

coc 201199 
CCTA-68-GR-009-0-0.5-SA (19578-004) J JB JA2 
CCTA-68-GR-009-0-0.5-0U (19578-005) J JB JA2 
CCTA-68-GR-009-0.5-1.0-SA (19578-006) J JB JA2 
CCTA-68-GR-01 0-0-0.5-SA (19578-001) J JB JA2 
CCTA-68-GR-01 0-0.5-1.0-SA (19578-008) J JB JA2 
CCTA-68-GR-011-0-0.5-SA(19578-009) J R JA2 
CCTA-68-GR-011-0.5-1.0-SA (19578-010) J JB JA2 
CCTA-68-GR-024-0-0.5-SA (19578-012) J JA2 
CCTA-68-GR-024-PD (19578-011) J J UJ J UJ J UJ J UJ 
CCTA-68-GR-025-PD (19578-013) J J UJ J UJ J UJ J w 

COC201200 
CCTA-68-GR-025-0-0.5-SA (19578-001) J JA2 
CCTA-68-GR-026-0-0.5-SA (19578-003) J JA2 
CCTA-68-GR-026-PD (19578-002} J J J J UJ J UJ J UJ 
CCTA-68-GR-000-EB (19578-026_) JB3 UJ2 



SAMPLE FINDINGS SUMMARY 

Site: 6/? 

ARICOC: 60t./97 Data Classification: tf ct:4C:::>rn e rr; c 
Sample/ DV 

Fraction No. Aoalysis Qualifiers Comments 

CC-T/J -C g -Gif- P.b- <. IC... J 
f.'e.lcl d~ f?cl< >1 

&09 -o -(,?. :;--;;:J 

.. 
re~lt: < -/7'70!1 ;J,.,., - ,i!. '(I If 

CCT/1-68-CI?-
l't- 2.1~ J 

(. ,· eA c;l o/.rt:. t? C /f ) 1 
ooc; -o-os·VU 

ccrl'?--b8-C-£-
t'.b-.Zt£.. J 009- o.>"- /.o-S/1 

: 

. ,, 

. •' 

.. 

Sample No./Fractioa No. - This value is Joc:atcd 011 the Chain of Custody in the ER Sample ld field. 

ADalysia- Use valid test methods provided below or if the result applies to an individual analytc within a test method, 
use the CAS number fiom the analytical data sheet 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not ou the list are needed. contact Tma Sanchez to coordinate adding them to the list. 

Co11meals - nus is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because or an unusual circumstance, or additional clarification is warranted. 

Test Metltods- Anions_CE, EPA6010, EPA6020, EPA7470/I, EPA8015B, EPA808l, EPA8260, EPA8260·MJ, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRJSC 

Revicwedb~. Date:._---'s/f:......;s-:;;;;_,<-;/j--<9''--::t""·------



~ DATA VALIDA~N SUMMARY: 

SITE/PROJECT: ~! CASE#: 72,/:£: 2 2.0 7 
ARCOC #; 6C2 I I q__ 6 0 /2..00 
LABORATORY: a&-<q 4 t-ecera 

#OF SAMPLES: ' MATRIX: _.l..y9~::J...L.fec.=~-----
LAB SAMPLE IDs: ----,-,"'"""=""---,----==--=::-:::---:~---::-

/ 9S'1'8-0'l.S ---~~&. -c?l.l. -Ol-8 &'Crt'.$' 2.2.10_ 
LAB ORA TORY REPORT#: ----'r_..1:....,.,s::Y::l..<iL..f..7~&?------- --- ---- ·~ ' S?c er ·~~.r-,-a 

2. CALIBRATIONS 11{'/UTI / 
-

3. METHOD BLANKS 

I 
lA 

. I 
(.;{ 

4. MSIMSD V' 1/ 

5. LABORATORY I r/ I v' CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES v' v 
8. INTERNAL STDS !/ ..; 
9. TCL COMPOUND v· 

II. 

12. \...IUU\.u:.ru 

1- ESTIMATED 
U- NOT DETECTED 

REVIEWED~ 

I I I ./ I 

I I 15133 I 

I I I -/I 

UJ-NOT DETECTED, ESTJMA TED 
R-UNUSABLE 

I 

I 

I 

DATE: Sh-/& 

.,/ I I ......... 

.,/ I I v 

/ I I ~ 

I 

'-'· 



e DATA VALIDA.N SUMMARY: • 
SITE/PROJECT: 6 £ CASE#: 72tS: 2 ?07 
ARCOC#: GC?/19 ~ GOI9% rq0/2(20 
LABORATORY: Q uQ:...o fc-_CI"?a 
LABORATORYREPORT#: 19S$ZE -~ ~''3 - tf' 'riCJ 

~ ,, "'"J - f "--''S • o v•~ • o c.tct!;) - mrll<j -'I I'"! 1~ - n £..II~ - It PI tg - If f(C) ~ 

2. CALIBRATIONS 

3. METHOD BLANKS 

4. MS/MSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

CHECK MARK 
J- ESTIMATED 
U- NOT DETECTED 

UJ-NOT DETECTED, ESTIMATED 
R-UNUSABLE 

REVIEWED BY~" DATE3.,, _s;?".s-z2r 
j 

9 

,/ 

/ 

/ / 

./ 

/~··: 

'""'--" 



HOLDINtAME/PRESERVATION; ~ ~ 

SITE/PROJECT: c§ 8 ARCOC #: 2o!/ 9 ~2.0 /2.CO 
LABORATORY: =:A~,_,fe<yq LABORA~ORY REPO #: I 9S:Z$) 

Holding Days Holding 
Preservation Preservation 

Comments Sample ID Analysis Time Time was Criteria Deficiency Criteria Exceeded 

ICfS~~~~ CM6Z7C l'friOy:. 2 ( dcy:s . I2/u.T2 Q (..(Q t·;; 't:d ~IAI"Jd. ~o SU:?L-
rz~,97'(70 - 7 

~6 tCfS 78 • 02-S"" 2.'8dar> I cfc..y . u~ 2- 9{,(ai·f;·d-!-Ia .. 
I J 
' 

• • • • ... • • u •• .. : .. . .... .. .. 
. . 

.. 

---- -~-

Comments: 

REVI!'WEDB~---·· DATE:·. --·-- ~/~~-. 



MEMORANDUM 

Date: 05/05/99 

To: File 

From: Marcia Hilchey 

Subject: Radiometric Data Review and Validation 
Site: 68 
AR/COC: 601197 
Case: 7215.2207 · 
Laboratory: Quanterm 
SDG: 7104,7151, 7177 

See the attached Data Assessment Summary Forms for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified methods (gross 
alpha/beta RICH-RC-5013, gamma spec. RICH-RC-5017). All components were successfully analyzed. 

No qualifications were applied to gross alpha/beta sample results. 

Qualifications were applied to gamma spec. sample results due to failure to meet field duplicate RER 
acceptance criteria and failure to pass the Test for Detection. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria for both methods. 

Laboratory Control Samole Analyses 

The LCS met acoeptance criteria For both methods. 

Note: The laboratory identified Ra-226 and Cs-137 as LCS compounds. For the purposes of data quality 
assessment, only the results of Cs-137 arc USed to determine laboratory accuracy for this data package. 

No target analytes were detected above the reporting limits in the method blanks. 

Matrix Spike Analysis 

No matrix spike samples were analyzed with this SDG. No data were qualified as a result. 



• Replicate 

~ laboratozy duplicate met the QC acceptance criteria for soil gamma spec. and gross alpha/beta 

Note: The reported RER for Am-241 for the soil lab duplicate is > 1.0. Since the original sample result 
for Am241 was R qualified (see Test for Detection section below), tbe RER calcuJation is invalid. Other 
sample results for Am-241 were not qualified. 

The laboratory duplicate results (GAB and gamma spec.) reported by tbe laboratozy for ·water samples 
(equipment blanks) appear to be from samples from another SDG. No sample data was qualified as a 
result. 

Tracer/Carrier Recovery 

Tracer recovery met QC acceptance criteria. 

Test for Detection 

The Am-24Iresnlt from sample CCTA-68-GR-009-0-0.5-SA was less tban the negative MDA This 
result was R qualified. 

OtherQC 

The field duplicate gamma spec. analysis failed to meet RER acceptance criteria for Pb-212. Soil sample 
resul~ were J qualified. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions of comments regarding the review of this package. 

\ ., 



RADIOC&STRY: ·4 
SITE/PROJECT: ~? ARCOC #: c; Q! / 9 7 
LABORATORY: &uo<?_zb:/Yh LABORATORY REPORT#:(/ 1$"l,f.) 

I 
I 

METHODS: C:d- 6 (.......,-_,. <Y7 ...,.,9 S .t9-e£:. · · · 
./ , . . . .. . . ·~ . . . . . . 

.• 

.. 

QC Element/ Method .Rep Eq. Field Field Sample 
Analyte Blks LCS MS RER Biles 

Dup 
Blks - ID Isotope !SIT race Sample 

RER 
CRITERIA u 20% 25% <1.0 u· <1.0 u - 50-105 
H3 -
U-238 
U-234 
U-2351236 -
Th-232 
Th-228 
Th-230 -
Pu-2391240 
Gross Alpha ./ t/ .... -.; 7 ./ -
Nonvolatile Beta ,/ ,;' - I ./ ./ 

Ra226 -
Ra228 -
Gamma Spec -./ ...... ./ ./ -
Ni-63 - .. .. 
_L.....s l. 7 v' .. 

p /, )_ I 2. I.<;; 
-
- .. ; 

------

Parameter Method I:x:aical Tracer Tygical Carrier I Comments: 

lso-U Alpha spec U-232 NA 
lso-Pu Alpha spec Pu-242 NA 
Iso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni by ICP 
Ra-226 Deamination NA .NA 
Ra-226 Alpha spec Ba-133 or Ra-225 NA 
Ra-228 Gamma spec Ba-133 NA 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

REVIEWEDB~~,...2----·· DATE: 

'-" 

Isotope IS!Trace 

50-105 

~--~---



Memorandum 

Date: 05/05/99 

To: File 

From: Marcia Hilchey 

Subject: Inorganic Data Review and Validation 
Site: 68 
ARJCOC: 601197, 601199, 601200 
Case: 7215.2207 
Labomtocy: Quantena 
SDG: 19578 

See attached Data Assessment Summazy Fonns for supporting documentation on the data review and 
validation. 

Summm 

All samples were prepared and analyzed with accepted procedures and with specified methods (ICP 6010, 
CV AA 7470). All components were successfuUy analyzed. 

Samples were on three different COCs and analyzed as one SDG. Attached Sample Findings Summaries 
indicate proper COC/sample conelation. 

TCLP metals and total metals were analyzed and assessed separately. Results for samples requiring both 
TCLP and total metals analyses are distinguished by different lab sample ID numbers. See attached 
Sample Findings Smnmaries. 

Qualifications were applied to TCLP metals sample results due to blank contamination. 

Qualifications were applied to total metals sample results due to blank contamination, failure to meet MS 
acceptance criteria, failure to meet replicate sample acceptance criteria, and exceeded holding time. 

Note: For the total metals analysis, samples CCTA-68-GR..024-PD, CCf A-68-GR-025-PD, and CCT A-
68-GR-026-PD (solids) were of a different matrix type than the others of this SDG (soils). The laboratory 
failed to analyze separate matrix spike or replicate samples for this matrix. Due to lack of matrix or 
precision information, all total metals results for these samples are therefore UJ and J qualified. See 
attached Total Metals Sample Findings Summary. 

Holding Times 

All solid and soil samples for TCLP and total metals analyses were analp.ed 'Within the prescn"bed holding 
times. 

The equipment blank for total metals mercwy analysis exceeded holding time by one day. The mercury 
result was UJ2 qualified. 

Calibration 

Initial and continuing calibmtion met QC acceptance criteria for all metals methods. 



TCLP samples contained cadmium, chromium, and copper at <5X the continuing calibration blank value, 
resulting in application of the JB3 qualifier. Zinc was detected in TCLP samples at <5X the value of the 
method blank, resulting in application of the JB qualifier. 

Tile presence of beryllium in the total metals method blank at a negative value warranted qualification of 
total metals sample results <5X the RL. See attached Sample Findings Summary. 

Note: The laboratory reported negative blank values as "U" on the sample results summary. True blank 
values are found in CLP Form ills in the data package. 

Matrix Spike Analysis 

Matrix spike sample analysis met acceptance criteria for the TCLP metals method. 

MS aa:eptance criteria was not met for axsenic in the total metals analysis. Sample resUlts were JA2 
qualified. A matrix spike was not analyzed for the SD (solid) matrix. See Summary above for further 
qualification infonnation. 

Laboratory Control/Laboratory Control DupUcate Samples 

The LCsiLCSD samples met QC acceptance criteria for aJI metals methods. 

ICP Iaterference check sample UCS) Analysis 

The ICS analyses met all QC acceptance criteria. 

Laboratory Replicate Analysis 

The TCLP laboratory replicate sample met QC acceptance criteria. 

Laboratory replicate acceptance criteria was not met for barium in the total metals method. Sample 
results were J qualified. 

OtherQC 

Serial dilutions were not analyzed for all samples with results >SOX the PQL . No sample results were 
qualified. 

No field QC samples were submitted for TCLP analysis. 

The total metals equipment blank had no analytes above required reporting limits. 

The RPD for axsenic in one total metals field duplicate sample was high. All other field duplicate samples 
met acceptance criteria Other precision indicators for arsenic met acceptance criteria. No results were 
qualified. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



INORGA.METALS: 
•,_./. _) 

SITE/PROJECT: 0?! ARCOC#: ~0/Jt:tL. 19'9 2&20 
LABORATORY: Q co(..- .a te./cq LABORATORY REPORi"#: _.IL..;=(.{-._.;~.C_.Z~R~---
METHODS: 

Comments: 

REVIEWED BY:_;,~---~~~----·~·~·· 
. ~- -~-·---------DATE: 



INORGAIP METALS: -
SITE/PROJECT: ~ >' ARCOC #; Gc2fl 'f~OIZ.J20 LCI, /-;;:. 
LABORATORY: Quoc?fecc"R LABORATORY REP T#: ( 9 S""75' 
METHODS: U p:7 ( £.btCb4 

~ .. .. > -- J 

Comments: 

REVIEWED BY: 
/ 

DATE:: . ~s-/p~_ - -\ 

--

·., 



Date: 05/05/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site:68 
AR/COC: 601199,601200 

·Case: 7215.2207 
Laboratory: Quanterra 
SDG: 19578,20182 

Memorandum 

See attached Data Assessment Summaty Forms for supporting documentation on the data review and validation. 

Summuy 

All samples were prepared and analyzed with accepted procedureS and with specified methods CVOC EP A8260, 
SVOC EPA8270, TCLP SVOC EPA8270). All compounds were successfully analyzed. 

No qualifications were applied to TCLP SVOC sample data. 

Qualifications were applied to VOC sample data due to failure to meet cah"bration acceptance criteria and due to 
blank contamination. 

Qualifications were applied to SVOC sample data due to exceeded holding time, blank contamination, and 
smrogate reco\rery failure. 

Note: The original analytical results of soil SVOC samples 19578-00 lthrough ..()] 3 are rejected (R qualified) 
due to poor swrogate recoveJY. These samples were reanalyzed 21 days outside of the prescribed hold time with 
satisfactory results. The results of the reanalyses were appropriately qualified. See following sections and 
attached SVOC Sample Findings Summary. 

Holding Times 

All VOC and TCLP SVOC samples and the SVOC equipment blank were analyzed \\'ithin the prescribed 
holding times. 

The SVOC soil samples were reanalyzed 21 days outside of the prescribed holding time. Positive sample results 
were J2-qualified, non-detects were UJ2-qualified. See Summary section for further information. 

Callbration 

Initial and continuing calibration met acceptance criteria for TCLP SVOC analyses . 

.YOC: The CCV RPD for acetone was >60o/o, resulting in the application of the R qualifier to sample data. The 
CCV RPD for 2-butanone, 4-methyl-2-pentanone, and tetrachloroethene were >400/., and <60%, resulting irt the 
application of the UJ qualifier to non-detects and the J qualifier to positive results. 

SVOC: The initial calibration RSD and CCV RPD for 2,4-dinitropbenol failed to meet acceptance criteria. No 
further qualifications were applied (see Holding Time section above). 



No target analytcs were detected above the reporting limit in the TCLP SVOC method blanks. 

VOC: Acetone, 2-butanone and methylene chloride were detected in several samples at< lOX the method blank 
values. Bromomethane was detected in one sample at <5X the method blank ''lilue. The U qualifier was applied 
to methylene chloride and bromomethane results. No further qualifications were applied to 2-butanone or acetone 
results (see Calibration section above). See VOC Sample Findings Summary . 

.§YOC;. Diethylphthalate was detected in one sample at <5X the method blank value. The sample result was U
qualified. Bis(2~ylhexyl)phthalate was detected in the equipment blank sample at <5X the value in the 
method blank The sample result was U qualified. Since the EB result was qualified as U, sample results for this 
anal}'te in the soil samples were not qualified UB2. See attached SVOC Sample Findings Summary and Holding 
Time section for further qualification infonnation. 

Surrogates 

All surrogate recoveries met acceptance criteria for VOC, TCLP SVOC and reanalyzed SVOC samples. See 
Summary above for original SVOC qualification information. 

Matrix Spike/Matrh Spike Duplicates <MS/MSD) 

MS/MSD sample analysis met acceptance criteria for all organic methods. 

Intemal Standards 

Internal standard analysis met acceptance criteria for the VOC and TCLP SVOC methods. 

Internal standard recovecy acceptance criteria were not met for internal standards 1, 2, 3 and 4 in samples 19578-
00 IMSRE and 19578-002RE. Acceptance criteria were not met for IS 3 in sample 19578-002REDL, nor for IS I 
in sample 19578-007RE. No further qualifications were applied (see Holding Time section above). 

LabDratorv Control Sample/Laboratva Control Sample Duplicate (LCSILCSDl 

LCS/LCSD samples met all acceptance criteria for all organic methods. 

OtherOC 

No TCLP SVOC field duplicate or equipment blank were submitted "'-ith this data package. 

Field duplicate RPD acceptance criteria were met for VOC and SVOC methods. 

Note: The laboratory reported several SVOC sample results at below the MDL. These results are U-qualified, as 
follows: 2,6-dinitrotoluene (1957&-003RE I)~ bis(2-ethylhexyl)phthalate (l9578-005RE I); diethylpbthalate 
(19578-0llREJ). 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 

. 
(: 

_ _.) 



VOLATI.RGANICS: 
SW-846 - Method 8260 

SITE/PROJECT: ~6~'$=-==-----
LABORATORY: ~RCE='"'=--:-----'-

Q (...( Cin :/c.r.t""'c; 

Comments: 
~ 1 .,. b /q,. {( 01.~~0'-l't:t hd ""'' t:' It ~&;,...,I' le,:, - 1 '(- z.~ 
:tr' (. ~ .. •• ., • • z ' .I 0 

.J 

~· 

REYIEWEDBY: ~?'~---~. DATE: , 

e 

'if&, 



VOLATIL.RGANICS: page 2 
SW~846 • Method 8260 

e 
SITE/PROJECT: 6g ARCOC #: ~0 I I 'Yf.._ 6 0/2.. ~ 
LABORATORY: (,_e;<... LABORATORYREPOT#: I '(.373 

Surrogate Recovery and Internal Standard Outliers 
Sample SMCI 

~ 
~ 

/_ -
SMC I: 4-Bromofluorobenzene 
SMC 2: I ,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

SMC2 SMC3 IS 1-area IS l·RT 

'Rf< 
v 

-----_..--
~ 

IS 1: Bromochloromethane 
IS 2: 1 ,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

IS 2-area IS2-'RT IS 3· area 

.. 

.---
----V' 

... 

.IS 3-~RT 

------

REVIEWED BY: .~-:-:- --- ----~ .... oAii" .. :· :¥1--/?? 

- 1-- ---·-. -··-

--

e 

,. 
·; 
·,= ..... 



SEMl-VO .. ILE ORGANICS: ~ 
SW-846- Method 8270 

SITE/PROJECT: 6 'fJ ARCOC #: fOot ( 9'1 lo,) [Cte=' 
LAB ORA TORY: c:;;:;:e: LABORATORY REP6RT #; /9S 18 

Ci2 <.A.~n ft::..rrc; 1 z/11 

CAS# NAME Min RF I Intercept 

RI~:VIEWf:t) BY: ~~ 
/ 

Method I LCS I LCSD I LCS I MS I MSD I MS Blks · • RPO RPD 

DATE: -·~.r/~<,;> 

Dup 
RPD 

... --
I rlt'S 
c.;CV 

~fJ> 



SEMI-VO.ILE ORGANICS: page 2 
SW 846 - Method 8270 

SITE/PROJECT: ~ g --=---=:.____ ___ _ 
LABORATORY:~c;~~~~~~L-_ ____ _ 

CAS# NAME Min RF I Intercept 

e 

Method I LCS j LCSD I LCS I MS I MSD I MS 
Blks RPD RPD Dup 

RPD 

e 

'-·· 



SEMI-V-ILE ORGANICS: page 3 
SW 846 - Method 8270 " 
SITE/PROJECT: .G 8 ARCOC#: GO/I~~ ~a TCL.f=l 
LABORATORY: r-.;-&l 'LABORATORY REPO #: 1!l.J7i? -- --------

1 e.fn 
Calib Calib CCV IS BNA CAS# NAME Min RF lntercepl RF RSD/R1 RPD 

>.OS <20%/0.99 <20% 

s BN 218..()1-9 Chryscne 0.70 

s BN 117-81-7 bis(2-Ethylhexyl)phlhalate O.Dl 
6 BN 117-84..() Di-n-octy1phthalate 0.01 

6 BN 205-99-2 Benzo(b )fluorantllene 0.70 

6 BN 207..()8-9 Benzo(k)fluoranthene 0.70 

6 BN S0-32-8 Benzo(a)pyrene 0.70 

6 BN 193-39-S lndeno( 1,2,3-<:d)pyrenc 0.50 

6 BN 53-70-3 Dibcnz(a,h)anthracenc 0.40 

6 BN 191-24-2 Benzo(g,h,i)perylene 0.50 
/ . _1"'-,1-t 

IJIO .. ~I.y I p,,,.,,J:~# ./ ,/ / 
I' 

Surrogate Recovery Outliers 
Sample SMC I SMC2 SMC3 SMC4 SMCS SMC6 SMC7 SMC8 

---------
SMC I: Nitrobenzene-d5 (BN) 
SMC 4: Phenol-d5 (A) 
SMC 7: 2-2.Chlorophenol-d4 (A) 

Internal Standard Outliers 

~-
~ ---

--

SMC 2: 2-Fiuorobipbcnyl (BN) 
SMC S: 2-Fiuorophenol (A) 

- . 

SMC 8: 1,2-Dic:hlorobcnzcnc-d4 (BN) 

- ---

SMC 3: p-Tc11Jhcnyl-dl4 (BN) 
SMC 6: 2,4,6-Tribromophcnol (A) 

' 
Method 

Blks LCS 

.. 

/ _, 

Comments: 

LCSD 

_.... 

Sample IS l'an:a IS 1-RT IS 2-area IS2-RT IS 3-an:a IS 3-RT IS 4-area IS 4-RT IS 5-an:a IS 5-RT ls 6·area 

- I--
-

r>c¥< -!-----

IS 2.: Naphlhaltnc·d8 (BNJ 
IS S: Chrysene-d 12 (BN) 

I'\ .1: Acenaphlhene·diO (BN) 

LCS 
Rl'D MS 

"""" -

IS6-RT 

--.... 

-----DATE: ~H? 

• 
1 ··-

MS Field Eq. Field CC'-' MSD Rl'D 
Dup 

Blks Blks lftD RPD 

- - "" 



SEMI-VO.ILE ORGANICS: 
SW-846 • Method 8270 

SITE/PROJECT:_,_._.£~;)'"-----
LABORATORY; rdF ¢C 

6>t.<c:t-...-1 ~/'?'"'t? 

CAS II NAME 

RI~VIEWI-:1) B 

~ ·--
Method 1 LCS 1 LCSD 1 LCS I MS I MSD 

Biles RPD 

/ 

DATE: ->""({-/9' ~ 



SEMI-v&LE ORGANICS: page 2 
SW 846 - Method 8270 

SITE/PROJECT: {p ~ 
LABORA TORY:-c;....---,t;=--(----

CAS# NAME 

e • 
LCS t LCSD I ~; l MS I MSD l :-;~ 

/ 

3,3'-Dichl~r~bent.iditlc J!" 
Benzo(a)anthrac<ne 

: . ...s-/.J_ /..' 
REVIEWED BY: ··· .:.....~DATE:-."~ . . ·_. / ~- / ~2.· 

-···· / .. 
'·~ ... \ .................. 



SEMI-VO .. ILE ORGANICS: page 3 
SW 846 • Method 8270 -
SITE/PROJECT: "~ ARCOC #: tft!)( ~ / f' 9 frdr:t ( 
LABORATORY: r-E ~- LABORATORYREPOR#: l'i£7'r 

,i:/, 
Calib Calib CCV Method rs BNA CAS# NAME Min RF Intercept 
RF RSD/R1 RPD Blks LCS LCSD 

>.OS <Z0%/0.99 <20% 

5 BN 218-01·9 Chrysene 0.70 ./ ../ 
5 BN 117-81-7 bis(2·Ethylhcxyl)phthalate 0.01 

6 BN 117-84-0 Di·n-octylphthalatc 0.01 

6 BN 205-99-2 Bcnzo(b)fluoranthcnc 0.70 

6 BN 207-08-9 Benzo(k)tluoranthene 0.70 

6 BN 50-32-8 Benzo(a)pyrene 0.70 

.6 BN 193-39·5 lndeno( 1,2,3-cd)pyrcne o.so 
6 BN 53-70-3 Dibenz(a,h)anthracenc 0.40· 

6 BN 191-24·2 Bcnzo(g,h,i)perylene o.so .. I.- .. !., )... 

Surrogate Recovery Outliers 
Sample SMCJ SMC2 SMC3 SMC4 SMCS S.MC6 SMC7 SMC8 1 

'8 2..) (1'1.~ J( [ 

SMC 1: Nirrobenzenc-dS (BN) 
SMC 4: Phcnol-dS (A) 

SMC 2: 2-Fiuorobiphenyl (BN) SMC 3: p·Terphenyl-dl4 (BN) 
SMC S: 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 

SMC 7: 2-2-Chlorophcnol-d4 (A) SMC 8: 1,2-Dichlorobenzenc-d4 (BN) 

internal Standard Outliers 

I 

lr"" I-

Comments: 

.. 
' Sample IS 1-area IS 1-RT IS 2-arca 1S 2-RT IS 3-arca IS 3-RT IS .:!·area IS4-RT IS 5-area IS j-RT 

~ L 3f>15;'( f.. u H 14 

r:n'-f ,1r 1-f r/ 1-1 
l}!Z.'ft<~IJL H 
3/~ /{( H 
IS 1: 1.4·Dichlorooenz.ene-d4 (BN) lS 2: Naphthalene·d3 (BN) 
IS 4: Phenathrenc·d I 0 (BN) IS 5: Chrysene-dl2 (BN) 

ff 
H 

i'\ _;. AccnaphUlcnc-diO (BN) 
I'\(>. J>erylene·dl2 (BN) 

ls 6·arca 

LCS 
RPD MS 

IS6·RT 

REVIEWED BY~---=-- ________ DA~: 5/[/(~9 , 

-
MS 

FiQld Eq. Field [C' C-?-4ccv ir.t:Y 
MSD 

RPD 
Dup 

Blk:s Blks ;<.>/) /(,'J) IC1J RPD 

){ 
. -; 
C:~·v 

((I'/ 

./ ./ v' / :... ./ 
I IOU 

/ 1 
).....- y ~ L- ~ 



601197,601199,601200 



-- -- - ~ ~--- -- --- -----~--

Item Yes No If no, Sample 10 No./Fraction(s) and Anal~is 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specifiC X 
requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported in ,. 

plcocl.l'ies per liter with percent moi&ture for soil samples? Units c:onsil5tent between QC samples 
and sample data 

3.2 Quantitation ~mit met for all samples X 
I 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all orgai'\ie samples analytad by a gas chromatography X 2, 4, 6-TRIBROMOPHENOL BELOW RECOVERY LIMITS FOR 
technique SEVERAl SVOC SAMPLES & QC 

c) Malrix spike recovery data reported and met X ARSENIC & LEAD RECOVERY OUTSIDE QC LIMITS 
I 

3.4 Precision X BARIUM & LEAD RPD OUTSIDE QC ACCEPTANCE UMITS ! 
a) Replicate sample precision reported and met fOf' all inorganic and radiochemistry samples I 

b) Matrix spike duplicate RPO data reported and met for all organic samples X 

3.5 Blank data X METHYLENE CHLORIDE. ACETONE, BROMOMETHANE & 2-
a) Method or reagent blank data reported and mat for aM samples BUTANONE DETECTED IN VOA METHOD BLANK 

815(2-ETHYLHEXYL)PHTHALATE DETECTED IN SVOC BLANK 

b) Sampling blank (e.g .• field, trip, and equipment) data reported and met X ACETONE DETECTED IN VOA EQUIPMENT BLANK 

BIS(2-ETHYLHEXYL)PHTHALATE DETECTED IN SVOC 

EQUIPMENT BlANK 

3.6 Contractual qualifiers provided: • J"- estimated quantity; "B"·analyte found in method blank X 
above the MDL for organic or above the PQl fat inorganic; ·u·- analyte undetected (result& are 
below the MDL IDL, or MDA (radiochemical)); • H" -analysiS done beyond !he holding time 

"· .... , ........ 'If'"'~- ..... ·-
3.8 Narrative included, correct, and complete X 

3.9 Second column confnnation clata provided for methods 8330 (high explosive$) and NA 
pesticidesiPCBs 



- - - ------ --
Item Yes No Comments 

<1.1 GCfMS {8260. 6270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c:) Continuing calibration provided X 

d) Internal standard performance data provided X 
.. 

e) Instrument run logs proVided X 

J 
4.2 GCIHPLC (8330 and 8010) i 

I 

a) Initial calibration provided NA 

I 
b) Continuing calibration provided NA 

c) Instrument r\1'\ logs provided NA 

4.3 lnorganice (metals) 

a) Initial calibration provided X 

. b) Continuing calibration provided X 

c) ICP intarferanca check sample data provided X 

dl ICP serial dilution grovided X 

e) Instrument run logs pcovidvd X 

4.4 Radioehemistry 

a) Instrument run logs provided X 



• • • Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

- -

SampleiFI'liCtion No. Analysis Problems/Comments/Resolutions 

. 
'----~ 

--------~ ~ 
Were defiCiencies unresolVed? 0 YM ~ I 

Based on the review, this data package is comple1e. @> 0 No 

If no, provide: nonconformance report or correction request number or da1e correction request was submitted: ___ _ 

Review~ by:\~ :\?n.QP.,oo, C ~ Q. -- Oato: 4-12·99 Closed by:. __________ _ Date: ____ _ 

. .,. ... ~ .. 

'~·-·-



~ '--' (. .. !·· 

Contract Verification Review (CVR) 

Project Leader ....:;.BY~R:...=.D __________ _ Project Name CCTA-66 ------------------------ Case No. 7215.2207 

AR/COC No. 601197,601199,601200 Analytical Lab QUANTERRA SDG No. ''19578 -----------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

0 -.. -- - -- - d Chain of Custodv R1 .. dandl - ------ -----------

I 

Line com' Jete? Resolved? 
No. Item Yes No If no exQiain Yes No 

1 .1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container~~) correct for analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X 

and correct 

1.7 Date samples received X 
1.8 _QQncjitio_ll_\!l)on recei(!t information provided X 

·~ - ~---· ------ -~------ - -- - ---

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance Hmits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requestedl X 
2.5 Detection limits provided; PQL and MDL( or IDL), MDA and L., X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 30 DAY TAT EXCEEDED DUE TO LIMS X 

FAILURE AT LABORATORY 
2.12 Hold times met X SVOC EQUIPMENT BLANK EXTRACTED 

OUTSIDE HOLDING TIME 
SVOCs RE-EXTRACTED OUTSIDE HOLDING 
TIME 
MERCURY EQUIPMENT BLANK ANALYZED 
OUTSIDE HOLDING TIME 

U3 Contractual qualifiers provided X 
14 All requested result and TIC (if requested) data provided X 

~-- --------~-~ 



e e 
'• 

e 
Contract Verification Review (Continued) 

Data Qualitv E --- - ------ --------------

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Aie reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? lnorganics and metals reported as ppm (mg/iiter or mgfKg)? Tritium reported in 
picocuries per liter with percent moisture for soil samples? Units consistent between QC samples 
and sample data 

3.2 Quantitation limit met for ail samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 2, 4, 6-TRIBROMOPHENOL BELOW RECOVERY LIMITS FOR 
technique SEVERAL SVOC SAMPLES & QC 

c) Matrix spike recovery data reported and met X ARSENIC & LEAD RECOVERY OUTSIDE QC LIMITS 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

BARIUM & LEAD RPD OUTSIDE QC ACCEPTANCE LIMITS 
I 

I 

b) Matrix spike duplicate RPD data reported and met for all organic samples X I 

3.5 Blank data X METHYLENE CHLORIDE, ACETONE, BROMOMETHANE & 2-
a) Method or reagent blank data reported and met for an samples BUTANONE DETECTED IN VOA METHOD BLANK 

615(2-ETHYLHEXYL)PHTHALATE DETECTED IN SVOC BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X ACETONE DETECTED IN VOA EQUIPMENT BLANK 

BlS(2-ETHYLHEXYL)PHTHALATE DETECTED IN SVOC 

EQUIPMENT BLANK 

3.6 Contractual qualifiers provided: • J"- estimated quantity; ·s·-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; ·u·- analyte undetected (results are 
below the MDL, IDL, or MDA (radiochemical)); "H"-anaJysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alphafbeta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and NA 

pesticidesfPCBs 

" 
, ... ._~ .• 

\....__ 



J ~ ~-
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs providecl X 

4.2 GC/HPLC (8330 and 8010) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs provlclad NA 

4.3 lnorganics (metals) 

a) Initial calibration providecl X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 
----- ---- ·-L_ - . -- -

~ 



• • • 
Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

- --- ---

I Sample/Fraction No. Analysis Problems/Comments/Resolutions 

• 
' 

- - ----- ----- -

Were deficiencies unresolved? 0Yes s 
c§;)ONo . Based on the review, this data package is complete. 

If no, provide: nonconformance report or correction request number or date correction request was submitted:. ___ _ 

Reviewed by:)~. £o.Q9 "bt: b 0... e Date: 4-12.:.e9 Closed by:.,....----------- Date: _____ _ 

--.... _ 
__ .,..11'~-~. 

. ....._ __ 
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Records Center Code: ER /1334/ 068/ DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CCTA- 68 Case No./Service Order: 7215.2207/ CF0670 ----------------------
SNL Task Leader: PAVLETICH Org!Mail Stop: 6134/1148 

SMO Project Coordinator: SALMI Sample Ship Date: 12/3/98 

ARCOC Lab 

601198 QRCH 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

Filed in Records Center!ER: 

Comments: 

-------------

LabiD 

11373 

Preliminary 
Received 

Final 
Received 

Date 
Correction 
Request#: 

Requester: 

Signature:· 

Faxed To: 

1/12/99 

Person Notified: 

EDD Req'd EDD Rec'd 
YES NO YES NO 

[!]000 
DODD 
DODD 

\ _ :o:?s;:~-9 S Transmitted To: p o.. \) \.s :\-\. '-l 
Transmitted By: P <"::>.--\..!L'O, s0.._ o.. 

/-~J-99FnedBy: ~) 

Received (Records Center) By: ---------------

I 
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Internal Lab ANAL YSJS REQUEST AND CHAIN OF CUSTODY PAGE -
1
- OF_( 

IW:.'I•"·.~~~r!·-:•11 Bntch No. SARIWR No. (Caii284·S514forARCOCtmdSampJeNumb~) AR/COC-1 it,[) l\~8 j 
I '-•H/If'ff> 1z_l3j.1.e ~i-•t,Ju~t- eonvac~No.:t'\J-'2'\E9? p M h dA 1 Depl. No./Mall Stop: Date Samples Shipped: --····::.f-.. ....,.:...- .•• _ ···-·-·· _ .... ··- ..... . arameter & et o equestetl 

Project!Task Manager. tS1119( fllllt.£1'taf . · . .'. CarriE:r/Waylli!I.No.:-,...--. ."fi~~J): _______ ..,.. · CaseNo.:~~.:nt>~.r I I J I l I l l 
Project Nama: a::t't!' .,6 Lab Contact:....:P~ 1-WE~~---·-- SI.IOAuiQ)r~~~-J'~A~ 

RecordCenlerCode:€-fWJif./D'-~/'PA'f' LabDeslioalion:-~~- .. ~-~.':'~fc:K~ BRJio:Sa(diaNa~borakJries .J J J / { J I f 
l.ogbock Rei No: 0~5'1 SMO Conlaci/Phone: -~/-~~-~-. .'~11.~.. . •. Suppier Servdis ~ 

Service Order No.: .~fP._~?-0 Send Repor1 to SM0~61'Y I ~~~~:• Jto.t~f-. ~;00 MS015ol ~ 
Location I Tech Area , . Reference LOV (available at SMO} ~ 

..J/ mU: o . r A c c: z Container ' I I' a 
Building Room 'c ·- .! ~~ C 111;:-o 111 J I I I 1 cz: i:fj Q.UOQ. J I 1 Lab 

ER Sample ID or '61 Q. Date/Time Sam le Preser .!! .z: CD . 
Sample No,- Fraction Sample Location Detail Ill CD ffi Coli ted M tpi Type Volu.[!le ti • g 0 'S ~ ~ Sample mo ec arx (!:l)o.7 vavecno:Ecnt- 10 

I ... 1 . I I , I c::r.-, "~-t;c- LL ~it•" 
01 ~ I'~IBII ~ - /)f) 'Z- ~&t>- 0-~>·'*'-s--' p.f).( "" I~J.bJY& 1'1~: 7 b ~ { .... ~ SA- ~ :-. ·.; :<: 
· i- - I I t. 010 -o.-r,~.o -~1- o . .;-1 \ _l_ _ •~~W \ , ( ( • J .f... »::;.:.;:;:;: 

1~1-UIJI'LI _Q!l:_P-1?~-~ lp-o.{l LLJ __ ~-''~If( I I I LLJJ _/ I ' I lli I I I I I I I _l_l__lf~~? 

~ ~ = : :·~ <M• ":; 1 : s~ H±ill_l±J_\j~ I I I I I I I I I ~~~1~~~ 
ti-1\III'Z.I ot'l-o.('.{·~J.. lcM>·{I/11 1fool $ I I I I I \ I I I Ill(' I I I I 1 1 1 1 l~iJsE.:-. 

I t.l-lllll -z_j ou ,f~ I Y/,. I I I I lfPI ls.. 'P I I I I I I I I I I I .( I I I I I I I I I f~}::.~> 
I; 1-111 J l1..l ()~'- o-o.t'-sJc l()~.f 1_1_1 I 1S'io 1_7 I" /_ L I _ _I \ I I I /I i..l I I I I I _ L_l _I _ !:):~::::: 
l1 ~ 11111~ l n .. -t., ll>t,. llJ l ,{,, Is -r1 I I I I I__L_Ll. I 1 L~I___LI _ L j __ I I I I l:~~:=~t 

! I~ ()t),-p-o.r->,. J 1tr:u :0.:.;~:~: 
Rer. No. -~.amp~e.:l)~C!I?iq~~>:~·:::·~::::~iHg!-1:9.~~:~ Speclallnstructions/QC Requirements :Abnorm'al~~~·~~~::::: 

.:S:.:a:::m:.:;p!:l:..:e:...:D..:.:l s:.!p~o=s=a::I:;D;;.:R~e::;tu::;.:m:.:.,t::o..;C;Iie;::n:.l ___:fE=-:::D::;ispos~::al~by!.::lab:::..J._: ~..::~:!!al!!:le!!!E~~E.:~r~:.;:,:.:~:::~:~=:'m=_·<:::~ -~· =),=.-:=· ::;::;:=.::::; •• =t~ :f-: ·;::. :~:-·:;:· ::?.· .. :~/ EDD ~Yes ONo -*~~~~~ ~2~:~~:: :=::: ~ n ere •. · Raw data package ~Yes ONo ·y···:}····-;..··-~·;~·:·:<•,·:· 
Turnaround Tim~ Nonnal .0 Rush Required Report Date QC}'inits::~~~::: · · ::~~:::~~::·· :;:%.:~:~-~~~:::<~:~:~::;;; 
.::~~~~~~~:..::~=...;:~~::..~~=~~:::=-=::::;;=::;::=~~~::.:=· ·===· =.1· ·.,:;:~.<~,:' '{::v~:•:JOY.•>:•:•:•> 
S I 

~OI.;l. 01 .·, ··-;..-:·.•VAEJ'USE·········· amp e -:-:-~·..-:/;~---:- ...... <-:-:-:-: 
Team Soe -r~wt.en£k4 --~~Y./.~·:-<~.~·x.-:-;<-:·:·:·:· 

·:«~-:~-/~!:.;~,;-<~>:~<~ 
Members :·-:< ..... v<7 f ~.,/?.-·oj·:.-:-:-:-.· :-: .; .. --.:·~ .. ~~ ... :~>·_y: .. ;,~ :~:: ~:.:: 

11. Relinquished by ~~'-!:~ Org. 4~7c< . Date ~'7ft- ~me t/f.z.{ _4. R_e_linqu-:--ls-:-:l'ed:----b-y ________ -:-------

_1. Recelvedby ~~ Org.rs"'{~o)t:atenfU'l.S.TI~e_t:L~- _4: Recei~ed-~Y--·-----
1-2. Relinquished by d,&Cf(~ Org. =i-.S?-8 {~) Date 11.f:./'II!J Time J"Z.~-- s:.~~~quished by·--------------

2. Received by Org. Dale Time 5. Received by 

urg. Date Time 

urg. Date Time 
···-

Org. Date Time 

org. Date TI/Tl8 
.. • ··- 0 .. _ •• --·------

3. ReHnqu1sneo fYoJ Org. Dale 6. RelinQUished by Org. Date Time 
.. _ ------· ... - -. ·-- ---·------ --··-·------
3. Received Org. Dale Time 5. Received by Org. Dale Tme 

----------------------t'INK· ~ield Copy WHITE· Jo, _, !!!P~'!Y .. ~amples, BLUE· ]_;~,~~~l?i.'~ Samples, YELLO 0 Suspense Copy -·· ... -



, SAMPLE FINDINGS SUMMARY 

Site: C.: C. TA - 6 ~ 

AR'COC: 60ll9g Data Classification: R ~iOloct icC\.\ RICH-RC-5'013 
Sample' DV 

Fracrion No. Analysis Qualifiers Comments 

CCTA:.. 6~- GP,- 705'1.!3··60·- 0 -. 
OIO-D-0.5-SA (Gr~s.s. Alpl..q) .) 

~CTA-6~-G.R- t t O.lb- P~ 

-

/)41\.\-C( ... 
a.cc.e. 0~ a.~le. IS 

Q(_ ..fol__t: f/.lL .5 (.4rf.- .s ~PDe~ r- .tob ~ a..cle Q '-tA \-e- . 
' ... 

Sample NoJFrac:tion No. -This value is located on the Chain of Custody in t~e ER Sample ld field. 

Analysis- t:se valid test methods pro\'ided below or if the result applies to an individual ana)~;e within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list ohalid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010. EPA6020. EP..\7470!1, EPA8015B. EPAS081. EPA8160. EP .. ~8260-M3. 
EPA8270. HACH_ALK. HACH_ NO:!. HACH_N03. ~IEKC_HE. PCBRISC 

Dat<::: _ __.::.1-=-/-=-{ 1......,/"--'f"-17'---------

" 

.. 



MEMORANDUM 

DATE: March 19, 1999 

TO: File ~·ftr-J 

FROM: Kenneth Salaz 

SUBJECT: Radiological Data Review and Validation 
Project CCTA~68, ARCOC No. 601198, Case No. 7215.2207 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (RICH-RC~5013: Gross Alpha/Beta). Problems were identified with the data 
package that result in the qualification of data. 

1. Gross Alpha Analysis: The 2-sigma uncertainties of samples 81207801 and 
81 207809 were >50% of the results and will be qualified u J." 

Data is acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

Gross Alpha/Beta Analyses: All samples were analyzed within the prescribed holding 
times. 

Calibration 

Gross Alpha/Beta Analyses: The instrument calibrations met QC acceptance criteria. 

Blanks 

Gross Alpha/Beta Analyses: No target analyte concentrations greater than the 
2-sigma uncertainties were detected in the method blank. 

Matrix Spike (MSJ Analysis 

Gross Alpha/Beta Analyses: No MS was performed/analyzed. 



• 

• 

Laboratory Control Samples 

Gross Alpha/Beta Analyses: The LCS met QC acceptance criteria. 

Replicates 

Gross Alpha/Beta Analyses: The replicate pairs met OC acceptance criteria. 

Tracer Recoveries 

Gross Alpha/Beta Analyses: No tracers were used in these analyses. 

Other QC 

Gross Alpha/Beta Analyses: No field duplicate, field blank (FB), or equipment blank 
(EB) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package . 

/ 
( 

) 



.. DATA V ALIDAW,N SUMMARY: 

SITE/PROJECT: c c T A - b 8 CASE#: I d. I S". ':l J 0 "'7 .#OFSAMPLES: /0 · MATRIX: f-soU/'3sollcol 
ARCOC #: 6 0 II q fS 
LABORATORY: <YRC H 

LAB SAMPLE IDs: g I~ OJ 8'0 I ~~"" 81l OJ 'i I 0 

LABORATORY RE-P~ORIL.TU.#.!::: :.l..L.-11:-::3.::-/---:::3:----------

l. HOLDING TIMES! 
PRESERVATION 

2. CALIBRATIONS 

3. METHOD BLANKS 

4. MS/MSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

CHECK MARK 
J- ESTIMATED 
U-NOT DETECTED 

NA A- NA 

UJ- NOT DETECTED, ESTIMATED 
R-UNUSABLE 

REVIEWED BY: ~-~ ~~ = DATE: '3 /1 rt /p t 

IvA 

V' 

v 
N'A 

/ 

~~~~~" 

-., 



RADIO&STRY: 

" 1 • I 0 
,jl o~ •~-P <>. 0 .... 

.,.t/t"~Jrr' • : 7 S ,f 

SITE/PROJECT: C:C. T A - 6 ~ AR.coc #: --=6~0...:.I..:..I...:.'f~8 __ __, ____ _ 
LABORATORY: QgGH LABORATORYREPORT#: ll~l 3 
METHODS: B,!C.H-RC.-$013 ( Gto-.s. Atpl...a/G~k) 

QCEiementl Method Rep Eq. 
Field 

Field Sample 
Analyte Blks 

LCS MS RER Blks 
Dup 

Blks - ID <V RER 
CRITERIA u 20"/o 25% <1.0 u <1.0 u -
H3 - N"l\-
U-238 
U-234 
U-235/236 -
Th-232 
Th-228 
Th-230 . 
Pu-239/240 
Gross Alpha v v ,VA v Nf.- N~ .V-+ -
Nonvolatile Beta -./ v {I/ fit. v 11/lt N.+ ~~~~ 
Ra226 . 
Ra228 -
Ni-63 -
Gamma Spec- Am241 . 
Gamma Spec- Csl37 
Gamma Spec- Co60 . 

-
Parameter Method Typical Tracer Typical Carrier 

!so-U Alpha spec U-232 NA 
Iso-Pu Alpha spec Pu-242 NA 
Iso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec Ba-133 or Ra-225 NA 

~""--fl.. J:tl s : -

Isotope IS/Trace 

50-lOS 

~!101~01 
OJ 
03 
0'-{ 

OS" 
06 
01 
1:.~ 
0"1 
·f 0 

Sample 
ID 

e 

! 
Isotope ISffrace 

50-lOS 

;VA---Md· )rpph'ud~ 
Comments: 
CD ...v~ MS ~ pcr-"'r-uJ.(~"'-Iy-z.ecJ. 

AJ,. r::,\U. d..~~.fl,, Gt,. ~l-\c., or h-eiJ ~IA"'t -...;e~ 
S14l.. .... ; fk.J o,., ~ C.oc,. 

* S ..... -o.~x ( T,~-\- ~r D~-\-~u\-.'iJ ... ) 
1 Ra-228 Gamma spec Ba-133 NA I..=;- Grou A\pi...cr. h,o.c;l c)_-~·s-~:~ v.."'cer~.l....ir'f J ';> .)C,% 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

REVIEWED BY: ~~~~ DATE: -:5 // f" /,- 9" 

o+. Ke. sc..-{'k..t~.SIA.t+,~ .. Sl).01iO\ ~ ..... J. 

<iSI.lOl~09. ().,.h. f£."'-G\.(I~i'd \\3. 1
' 



\ .. ___ ,. 

e Contract Verifica& Review (CVR) 
CVR..doc e 

Project Leader ...;P;...;.A_V;...;;L;.;;;E_.T_IC_H _____ _ Project Name _c;::.c;;:..T.:.:A..:..-6..:;.8;:_ ____________ _ Case No. 7215.2207 

A~COCNo._6~0;...;;1...;19;...;;8~--------- Analytical Lab _a_;,R;...;.C..;.H;..;._ ______________ _ SDG No. _1.:..1:..::3.:..73:..._ __ _ 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

--- ~ --. -·-· .,_ -- - - -- -,-- - Chain ofC dvR d ---- ---------- -------- ------------- Loa-In I --- ----- - --

Line Com lete? Resolved? I 
No. Item Yes No If no, explain Yes No I 
1.1 All items on coc complete- data entiY clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X ' 

1.6 Lab sample number(s) provided X 
1.7 Date samples received X ! 
1.8 Condition \!{)On receipt information provided X 

---- ! 

2.0 Analvtical Laborat' R, rt' 
Line Com Jete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB LCS, LCD) X 
2.4 Matrix spike/matrix spike duplicate data provlded(if requested) NA 
2.5 Detection Limits provided· PQL and MDL(or IDL}_ X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct sig. fig. (2 for om.; 3 for inorg.) X 
2.9 Rad analysis uncertainty provided 12 sig_ma error> X i 

2.10 Narrative provided X I 

2.11 TAT met X 30 DAY TAT MISSED X 
2.12 Hold times met X 
2.13 Were contractual qualifiers provided X : 

2.14 All requested result data provided X ' ' 



e e CVR.doc e 
Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

3.1 )Reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm 
(mg/liter or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quantitation limit met for all samples? X 

3. 3 )Accuracy X 
a) Laboratory control sample accuracy reported and met for all 

samples? 

b) Surrogate data reported and met for all organic samples analyzed by NA 
a gas chromatography technique? 

c) If requested, matrix spike recovery data reported and met • NA 

3.4)Precision X 
a) laboratory control sample precision reported and met for all 

samples? For rad analysis, sample duplicate precision reported and 
met. 

b) If requested, matrix spike duplicate RPD data reported and met. NA 

3.5)Biank data X 
a) Method or reagent blank data reported and met for all samples? 

b) Sampling blank (e.g., field, trip, and equipment) data reported and NA 
met? 

3.6)Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found X 
in method blank: ·u·- analyte undetected (resuHs are below the MDL or 
Lc (rad)); "H" -analysis done beyond the holding time. 

3.7)Narrative included, correct, and complete? X 

.. - ------



f 

4.0 Dat~ality Evaluation Continuation .- CVR.doc -.. 

Summarize the findings in the table below. Ust. only samples/fractions for which deficiencies have been noted. 

Sample/ 
.Fraction No. Analysis Qualifiers 

Were deficiencies noted. ®Ye0 © No 

Based on the review, this data package is complete. ~ ® No 

If no, provide : nonconfonnance report or correction request number 

Revi'ewed by: \ b> , (? c. 9.. 9 oo. C A a.< Date: . 1-27-99 

Comments 

and date correction request was submitted -------

Closed by: ------------- Date: -----



Records Center Code: ER /1334/ 068/ DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CCTA- 68 Case No./Service Order: 7215.2207/ CF0670 ----------------------
SNL Task Leader: BYRD Org/Mail Stop: 

SMO Project Coordinator: SALMI Sample Ship Date: 

ARCOC Lab 

601202 QUAN 

Correction Requested 
from Lab: 

-------------

LabiD 

19657 

• 

Preliminary 
Received 

Date 

Final 
Received 

3/5/99 

Correction 
-t-8 ~C)~ Request#: 

. 6134/1148 

12/11/98 

EDD Req'd EDD Rec'd 
YES NO YES NO 

C!JD0Q 
DODD 
DODD 

.. _._ Corrections Received: Requester: ,,J. P~0 
)' 

Review Complete: ,~--:;, n , 
\ 0 • \ ~""'-'' A (,\__, ..... 4-- 8- 9 q Signature: 

Priority Data Faxed: Faxed To: 

Preliminary Notification: Person Notified: 

Final Transmittal: 4;:-8- q :\ Transmitted To: PA VLETICH ----------------------
Transmitted By: p oJ. q 0 <:' ~ o,_ < 

Filed in Records Center/ER: ;Q -~ ?f Lf/ Filed By: ~ ~-"'V' 

Comments: K~w ~- \f\ ~ D" =£\C?O€* 

Received (Records Center) By: -------------------------



( ( \ 
\ 

4lernallab . ANALYSIS REQUEST .• D CHAIN Of' CUSTODY PAGE .._o,_i_ 1 
st'~IXJ~~~_:::lJ Balch No. S<O J.. Sf-,~ SAR/WR No. _ (Csll284·5514fo.rAIICOCsndSsmpleNumbers.) AR/CQC-1 (&,0 1 _ __ l 

. 41H / Jl¥8 . · . . ) ., /_1 tL!S' vi;I•J L'(:t p 1 
.~';';;;'=';;; ::,.; j-,:•~•al · :~·~::='.;';:,W,:Jt,."S~~~~-:.·:~.: · I Tmi'"' i Mtl "Tt I J 

Project Name.. Lab Contact. ...:P.J!! _________ , _____ ---
Record Center Code: G!i IS'J,. / Ol.f> /'JIAT Lab Destination:-~~---~=-~'~ .. _. Bill to: Sandia NaliJnal 

Logbook Ref No: 01 S'l SMO Contaci/Phone: -~~-~~~·11~0 __ . . _ Supplier Servees 
. ~ Department ,) 

Service Order No.: ----~fP-.~~ Send Re 11 to SMO !.W~ 14'_1:€pco~ S1.11.1 Jeii!I!J\ P.O. Box5800 MS01S4 ti) 

Location T""n ArPR _ _ _ __ _ Reference LOV (available at SMO) "" 

Container S 

I :. I I I ~ ~ 1-[ ~ -g -a rr- Date/Time Sample Preser• E = £ E !, 
Collected Matrix Type ~~u~~ vallve UJ 8 2 ,;; ?: 

Building 

Sample No.· Fraction 

I 

I 
~ 

Lab 
Sample 

10 

_I l KCI'A~!>-;€,-~- ~ 
# I 10 ~ ; rc 1 1 - 0 0 2. . - 0 11.·0.>'-1.0~ ot~D "~ "~~"'" tp't.D 5 A 4 _!L_ 't ~ (.1 I ~ 
, IIIII! I I I - I J } ' ,~, l . I 

j.. 

"/.I~ :~:~:~;~~::: 

, !~ i ~ -I' IJ '{ ~ ! I I I I I ~ ~:·:~;;·~%:: 
:.::.:~~::::::: • ~ t B - o v 1. Dll-~?·2.0~ J.~·t.. 11r1s" e " I I I - I J } j I I \ 111-

' IU~I~I-Iil{l~l I ~ .I ~ I II I J I I I I I~ 
'1-l)l. 

'/-... 

~.-, ... :"'·:-· 
':tAB·> 
xus ;~: ·~>-:-~~·:-

: ~~ ::·:~:: ~:::: 

"1. :~::~·:;::;:·: 
• I~ 1.. ~ - D D z Dl2·t.~·~D112 t.>·? $~~0 =$$ s I 
; I I I - I I ; 1 J ~~ -J. ~ 

II J II .I J I l ~ -----.-- -- ;--• ..... 
I 'i ' I~ - ~ ~ ~ ~ . . ~ · · <~::::~:::: ~-; o - o o z.. , o1z-t.s--w-u" z.>-7 ,,1t e, , -~ yu 1:'x --PffR=j ::;_:;:~:::: ; 

I•R~M~M~A~~::.2Y!e~s_:D~N~o~~Re::r~. N~o:.·-===~----l-~-amp!e:J:~~'?k!ry~;~::~·~::::::;:;-:::;·:~:::;_~1 Q:~~-~~-;;. Speclallnstructlons/QC Requirements :A'i:jJie)~~~i:~-::~~:!~;;; 
1- :·:_Date_ En!er~~_(!",l~~dlyy):• ~ . : .. :·:· .. :';'· EDD ru~ves ONo ·Condltlqn~:«?!l:-:::~~:.: 
..:S=a~m~~l=e~D=i=Sf=O=s=a~I~~R~e=~=m~~~c~~~n~t~~~D~~~~=~~~b~y~~=b~-'~E~I~d~b~:~~:~=~=~~·-·=~='·~--~--~-·~··~-·~-·-~~:~·-~:·~·~: ~ R~elp~~~~~~·:·» n ere ·. _ .. _ .. _ . . . , . Raw data package IBJYes ONo -x,·,-·.·,:-;x'>~t:..;~:-;-:·:'->: 
T d Ti ..11Z1 0 A ' A ... · . ·•••• ' ~,.,._,, .. ~ .... ·~~·"'',..'·'' ·· ·· urnaroun JmttO Normal Rush. eqUired e~rt Date :<;IC_tmts.:· ·':':: . . :':'·': · ·': ~~::~-~~:;~j_:.:~:~~;;~:~::~::;:; 

Sample I ~ l'•v""'<" 
Team d U>fe.l 
Members>J 

Rfi~:QSed 1.. • coc ;tJ 601 ~0~ ·(~:;;·xrl.>-,; ._, • · ·· ·.·.·-·.·. 
~ ::.;:;·-~~~~E!;,.Y~~:::::;:;:: 

_, ;.',t'•:?' /i(.-,ry'_,::,·./.·' ,',•_. : :~.~.,!~. ;_;y ):(~}:~;~~·:=~~:.::·:: 
:~:;.§~-~~;:'.(.-:-:;;;:•.:; 

Please list as s(!parale report. . ... ·.;.·..-<v.Y.-: .... y.· .. -:-:·1~-

__ ...;_ _ ___:~~"H~~~:.-.--0-rg_. ::::..~:./3.~~~ff""--7'---D~~ejrlme ,/()~ 2. .4. Relinquished by Org. Date Time 

:.__:.:.::..-~.,r.;~~~~~~~-r::Org. -· (~~)_D_a_l!L_f. .,J!-nme..LO~'-- _4._ Rece~~ed ~-· _ --~· ~:t_e ____ 'T!m_e ----.., 
_ '+--51_P,ater z.'/lrlfrnme 12 ch1 :_~~~nquished by Org. . Date Time 

2. Receiv Date I 1 Time 5. Received by Org. Date Time ··-· ... . . ·- ........ ·- - .. _. _____ _ 
Date Time 6. Relinquished by Org. Date Time ----------------------- ·-- ·-·· - ···-- ·--·-·- ----- ______ , ________ _ 

3. Received by Org. Date Time 6. Received by Org. Date Time 

WHITE.· To Accompany Samples, 
t I I ••••,.... • .,..,, 

BLUE- To Accomoanv Samples, 
Onhar, tn C::t.Ai\ 

YELLOW· SMO Suspense Copy PINK· Field Copy 



r 

-sr ~no J.l:OLJ n Z·9Gl 
:W.•rt•eoltoo~ 1111.11-11• .. ..,. 

Project Name: CC-IA - ~S _ Project!Task Manager: .• -a~/. f?AI/~Ll.\\ Case No.: _~Zit;'. 'ZW=k> O 

L_<:>_~at!Qn ;-..,.h Ar<>R _ _ __ Reference LOV (available at SMO) 

Bulldinq 
JJ/ft 

Sample No. • Fraction 

Room 

ER Sample 10 or 
Sample Location Detail 

Clii 
.5 c 
c:: -.;: 
Cl c.. 
Ill Gl 
ID 0 

0 z 
Gl 

~I Date/Time 
Collected 

Container c:: 

Gl ~ ,1 Gl - u 0-
C..a~..c: c..lll 

Sample Preser· E = -a; E c.. 
Matrix I Type ~£~), vatlve ~~ 8 ::= ~ ~ 

I. . Parameter 8c Method Requested 

-,I I I I I I I I I 

1--

Lab 
Sam pi 

10 
,.,~ 

~~~~~~~~~~~~~~~~~~~-+~~~~~4-~~~~4-4-4-4-+-+-+-+-~ 
:~.~~-·:~~~ ~ 

, 
~~~~r+~~+-----~--+-~~~-----+-+-+-+-r~~~~~~~~~~+-+-+-+-+-+-~~ , 

, 

, 
, 

r 

, 
, 
I 

, . ) 

lrul 

4 I I I I I I I I I I IX.I I I I I 10:~ 
. ~~ 9:Hewq •·•·'-Ill I , ... { I I I I I s I I I I I I I " I I I I I I I I I lJ 

.::-<: ·<-..' )l.li-I~. 

' ~ )', .;~:.~'···'\0:·. :'l 
., •. ;><;>;>9< 

D 
.. DIHH* 1tH I II I ·-I I 1-W±-LI Ln tt1 J;.IJ LB_IIII 

~ I I I I I I I I I I 11..1 I I I I 1:~ 
VI~ • Vo)•J.U-,. lr;.;~J I I J \ /!PO I I I I I B '/., :~ 

1 I I I I I '"' "- -~. :~ 
~ ( ~ 

01~·1·.:-w.~ 11-~-1 lllf s .;. $® 
l It I I I I II I I I.J-1'1.1 I I I I l I~ 

I ' '1 I I I I II I I I·· I I i...l I I I I I~. 

WHITE· To Accompany Samples, 
I s:shnratl'\n• r.nnu 

BLUE· To Accomoanv samples, 
C<>hom In C::Uf'l 

YELLOW· SMO Suspense Copy PINK· Aeld Copy 

\:, 



, 

• 
; 

.. 

\ ( \ 

e ANALYSIS REQUES.D CHAIN OF CUSTODY ca u,_L{_ 

CONTINUATION FORM AR/COC- (,() L 
Sf 2110 J.CClll 02·901 
,..;..,, .. ,,"k-.1111·!111• ... -

Project Name: C.c:rA --k~-·---·-- ProjecVTask Manager. .•. ~~~ PA'IL.e~LG\t _ Case No.: • ?t\('. 1.U>":/Dr:> __ 

Location 1 Tech Area 1 ~ 
0 

1 1 Refer~nce LOV (a~ailabl~ at S~O) 
C'l LL z JJ/fc 1.5 c: Gl 1 tlUIIOinQ P.oom c :;: ·'= 

I .5- (/) 
ER Sample 10 or 

Sample No.· Fraction I sample Location Delall 
Ol c. a: 
~ ~ w 

Datetnme 
Collected 

t.:· 3 I lP s lltftlt! 
~., 

lllO 

J 
e>I'JI:fj-jOj Ojt l> Jlt ·1. ;. ;.o..., l.l t.f·> IU( 

~ 

!Ill I 1-111 I!; I ( I 
H 141~ 1-1~ IJ I~ ~ J j 

t>\;I.S 1-\ololt DJ~-o . .; .. ~oo-?(l I D.)·J II~ 

llllll-11111; '- _I I l 
1\i li 1-11141~ j I J J 

Sample 
Matrix 

Container c 
0 

O.cu a. .!! :u "gl.!! 
Type jv.o.lum..l Pre~er-, E = :5 E [ 

-~~ 1 vatiVe ~8~ ~~ 

$. lt4G I IL ~"c. 6t I-SA 
~ 

"' _l 

8 -pl) 

I~ I l 
j_ 
s 7tl 

llP J 
~ . j 

I I I I I 

~I I I I I 
~ ~ i1 I I I I I I 1--

f l ~ ~ 
~ ~ ~ ~~ I I I Lab ~'!t~"'-::i Sampl 

10 

'/.. '{. "'' ........ 
.-·>>~ .. >~· 

j... ~:::''!~~ .• , ....... v. • ... 

i-. I j, I I I :J\A*•:\_>;~ 
,:<~·-::a~, 

.,., ·1 '1. I :';,, .. ~A:.:;• 
·:~~:.~ ... ~·.< 

"' (!S~h' 
)(I I I I ::iJs.~ .•.--.>X·.· 

}It I ')( I ..... ,.~,. 
.·:~"3;~~~ 

'I. ::·~;:.~~ 

>'I I I I :~::~~{ 

i-l'~-1 .;;:~·;'1-'• 

f3 I I I I ~ , t B ~ 11 - o o t 01~-l-~·t.D·.>A ,.~.z. 111t ---1--f-

t I I J - I ! > I I l · I~ >~<~-(>'~ 

i. .. ;.~ 
~,.::- .. 

-
l{ , l~i1-11!v~ ~ ~ ~ 

'1- I I I I . ·: :~;;i:~; 
·.:<.,">.>¢' 

;.ji-J :;;-:.;~;:"~ 
,l._,A,,'\,~ 

s 
1{-o 

~ ~ 0 - 0 0!1:, OJ>· t.> -;.o.H\1 t->·? ,.~ r 

ll Ll _jJ-Jllil ~ I I 1 r 

)( >/;.·-~~·,· 
~~.1(-~ .1 

··~ -~,-J IJ IJ IJ 1-1~ I~ I~ ,. 

BI~III-I~ID 12. 0?1-0.f·I.O?AI 0~ .. 1 It f"oO 6 "Jl.l I I I ~~ 
•. 111111-11111$ ,~I I I I I I I I I I I I ,, )'-lj..l ~® 
, lJl J llF I i I J I~ J I~ Ill I J I I I I I~ '1... y~ ... ,.. # ·. ,_ .. , 

·1~1~.1.'.\.~l~!_~lj~l_vJ.z.!.~ .... ~~.~~ .. ~~t~:~.I..':~~~~.J .. I ~ .~~~<..l..~ .. J t 1. ~.J .. ~ .. J .. ~ .. !..~ .. I.~.l.J.J.J, .1 t .. J .. I .. !.J~~ 
:A~~~t~~~:~qn!JJ11~~~:on:A~peiP.t<.'%;~>~::i~::~::;~~~~.:>:::.:=:::::::~::::;:;::(:~;;~:~=~~~::::~:~~:~:::::::::::::::~:::.:~::.~::~:::::;:~~~?t~%~:~~~~~::~~~:;~~:.-.~ .. . ~~·~·· ·· ~~ 
v;.'~:«,.~ .@ .,-~·<0:·.~··.·.··~>·«2'·.'···<·.·,-,·.·.·.:,'1···~~,- ··':-'>'..'•'····l:,'IIR;lJ~t···-·.-.·.·>~..._..-;.•.v.':~.··;>,Y·Y~•.,:\.".'·"~···:'-.•">.•,.r~·~>.;; '· ~Z""..~· (''W;~ 
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SAMPLE fiNOL'IGS SUMMARY 

Site: CCTA -68 

AR'COC: ~01 ~0~ Data Classification: 
. ( £P~ B1.t.O ) o,..ClQ. ... tC..S J, g,noc 

Sample' DV · 
Fracrion No. Analysis Qualifiers Comments 

.Ar()k ~ ~e.(l. a.·Ha.c. "" .. ,\ <-..D~""""tlcL.~e~ ~~ d ~-4-Q. Q~~t.a..li~ i'ra+•o"'~ 
• t. 

Do:\a ~ n:r,.e,b-\a.J,Ie(~K< te.~ a..S. , . .l-... ...t ~ ..... sn.reaJ .s.~ e.e.i ). 
I 

Gc J. 1e.Cls l>LI"e..S a..oDet.l.l ~k ruko ...., a.+e. . ... 

Sample NoJFraction No.- This \'alue is located on the Chain of Custody in r.he ER Sample Id field. 

Analysis -Ese \'alid test methods·pro\·ided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of \'alid qualifiers and associated comments. If adler qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clari(ication is warranted. 

Test Methods- Anions CE, EPA6010. EPA6020. EPA7470:1. EPA8015B. EPA8081. EPA8260. EPA8260-M3. 
EPA8170, HACH_ALK~ HACH_ NO:!. HACH_N03. :\IEKC_HE. PCBRISC 

~ 

' 
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G) 
G) Ci) CD G) 

Q) c c c :g G) G) as c 0 0 c = 0 c c 
0 .Q c c c:: as as 
8 ..,~ 111 Q) as 

~g )( 

d!-5 C>.S::. e '5 CD 
e ~Q; ..;q; ..2 -9 -a. -7 oCD '9 E "? g .s::. I ' £::!. ' c:: £::!. mN - ~t ~ e ~E .!::!. o-'-...;. ..... 0 

<? ~ ~s 'f 
'f ~ :c e CXI 
..... .!::!. e 0 C> Q) ..... 
<0 E 0 cb ~ 

I 

.}, c; Sample Number ~ ..... ..... 
~ It) 

043827-004 CCTA-68-GR-012-0.5-1.0-SA 20U 1J,B 8.BU,J,B 

043828-004 CCTA-68-GR-012-1.5-2.0-SA 20U,J,S 5U,J,B 

043829-004 CCTA-68-GR-0 12-2.5-3.0-SA 20U,J,S 5U,J,B 

043830-004 CCTA-68-GR-012-2.5-3.0-0U 20U 1J,B 5U,J 1B 
1 043831-004 CCTA-68-GR-013-0.5-1.0-SA 30U,J,B 5U,J,B J UJ UJ J 

043832-004 CCTA-68-GR-013-1.5-2.0-SA 26U,J,B 5U,J,B J UJ UJ UJ 

043833-004 CCTA-68-GR-013-2.5-3.0-SA 21U,J,B 5U,J,B R J UJ UJ 

043834-004 CCTA-66-GR-014-0.5-1.0-SA 25U,J,B 5.1U,B R UJ 

043835-004 CCTA-68-GR-014-1.5·2.0-SA UJ R UJ I 

043836-004 CCTA-68-GR-014-2.5-3.0-SA UJ su,s· R UJ 

043837-004 CCTA-68-GR-014-2.5-3.0-DU UJ 5U,B 20U,B R UJ 

043838-004 CCTA-68-GR-015-0.5-1.0-SA UJ 5.6U,B R UJ 

043839-004 CCTA-68-GR-015-1.5-2.0-SA UJ 6.1U,B 20U,B R UJ 

043840-004 CCTA-68-GR-015-2.5-3.0-SA 28U,J,B 11U,B 20U,B R UJ 

043841-004 CCT A-68-GR-037 -0.5-1.0-SA UJ 9.8U,B R UJ 

043842-004 CCTA-68-GR-037-1.5-2.0-SA 37U,J,B 5U,J,B J UJ UJ UJ 

043843-004 CCTA-68-GR-037-2.5-3.0-SA 28U,J,B 5U,J,B R UJ UJ UJ 

043844-004 CCTA-68-GR-038-0.5-1.0-SA 26U,J,B 5U,J,B J UJ UJ UJ 

043845-004 CCTA-68-GR-038-1.5-2.0-SA 58U,J,B 24U,J,B R 20U,J,B 

043860-011 CCTA-66-GR-000-EB 20U,J,B R UJ UJ UJ 

043861-012 CCTA-68-GR-000-TB 20U,J,B R UJ UJ UJ 

ARCOC #60 1202 

Organic Analyses 

(VOCs) 
-~--- ~ ------ -- -~ 

~ '=;:?' .g::.4 7.;1-~ /9~ 

/ ___ / ·,._._ 
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SAMPLE FINDI:'IGS SUMMARY 

Site: CCTA- 68 

A.R'COC 
Sample· 

Fraction No. AnD lysis 

fto~e ! s;e.::. c:t...\-~o. l.e.d. oemreaJ. s~u 

Da.-\o. o..te.. 

I 
Qc .Mea.! \A('~.S o..n11e.o.r _-h, . 

D t Cl 'ti f a a ass1 tea ton: 

DV 
Qualifiers 

+ ~d a.k 

a. cc.e.trl ~j,le 

' 11\.0 'QO.oMC.~ 
(

EPA &01o9\ 
J, ..,~ 7<3.~) 

Comments 

C7lU~ I;~ tc.o.t.'t-J ..... ~ 
1,.. 

-~ aJe. O"'"CLte, ... 

Sample No./Fraction No.- This value is located on the Chain of Custody in t~e ER Sample Id field. 

Analysis -l:se \'alid test methods provided below or if the result applies to an individual anal~1e within a test method. 
use the CAS number from the analytical data sheet. 

DY Qualifiers- The enrry will be taken from the list of \'alid qualifiers and associated commentS. If other qualifiers 
not on the list are need.ed, contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010. EPA.6020. EPA7470/I, EPA8015B. EPA8081. EPA8260. EPA8260-M3. 
EPA8~70. HACH_ALK. HACH_ N02. HACH_N03. ~!EKC_HE. PCBRISC 

Dat.:: __ 7._£...:_/.....;,/....;:5:..7'P~_9c___· -------

.. 
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@. e £ ~ 
M "';" ("') ()I 
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0 0 0 N 

~ ~ ~ co 
1'-

1'- 1'- 1'- 1'-
Sample Number 

043827-003 CCTA-68-GR-D12-D.5-1.0-SA J J,B3 UJ,A2,83 

043828-003 CCTA-68-GR-0 12-1.5-2.0-SA J J,B3 UJ,A2,B3 

'043829·003 CCTA-68-GR-D12·2.5-3.0-SA J J,B3 UJ,A2,B3 

043830-003 CCTA-68-GR-Q 12·2.5-3.0-DU J J,83 UJ,A2,B3 

043831-003 CCTA-68-GR-D13-D.5-1.0-5A J UJ,A2,B3 

043832.003 CCTA-68-GR-D13-1.5-2.0-SA J J,B3 UJ,A2,B3 

043833-003 CCTA-68-GR-D13-2.5-3.0-5A J J,83 UJ,A2,B3 

043834-003 CCTA-68-GR-D14-0.5-1.0-SA J UJ,A2,B3 

043835-003 CCTA-65-GR-D14-1.5·2.0-SA J UJ,A2,83 

043836-003 CCTA-68-GR-D14-2 .5-3.0-SA J UJ,A2,83 I 

043837-003 CCTA-68-GR-014-2.5-3.0-DU J UJ,A2,83 

043838-003 CCTA-68-GR-D15-0.5-1.0-SA J UJ,A2,83 

043839-003 CCTA-68-GR-D15-1.5-2.0-SA J UJ,A2,B3 

043840-003 CCTA-68-GR-D15-2.5-3.0-SA J UJ,A2,B3 

043841-003 CCTA-68-GR-037 -D.5·1.0-5A J J,B3 UJ,A2,83 

043842-003 CCTA-68-GR-D37·1.5-2.0·SA J UJ,A2,83 

043843-003 CCTA-68-GR-D37 -2.5-3.0-SA J UJ,A2,B3 

043844-003 CCTA-68-GR-038-0.5-1.0-SA J UJ,A2,B3 

043845-003 CCTA-68-GR-038-1.5-Z.O..SA J UJ,A2,B3 

043860-007 CCTA-68-GR-000-EB J,B3 

ARCOC #601202 

Inorganic Analyses 

(Metals} 
- - - - -- -- ~--- ~--

:;e-~~ 7/6"/9'r· 
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SAMPLE FINDINGS SUMMARY 

Sire:._C_C_T'-'A~--=6...;:;9'-----------

AR'COC: 60' :1.0;;1. D;na Classification: Rcwlto(oal"~l (~\C.H-RC-SOil/51 017) 
Sample· DV 

Fraction No. Analysis Qualifiers Comments 

' 

I,No\e., {ee. o.\c\a. kc.c:l ~oreaJ.s~ ~ o.+ +o, ~&-o. 0 L Q. \ i•t t:.d ,l. tM 11\I 
I (.., 

() 0.. \-o. . .1 Cl~~ o+~bl~ 
I' 

Q(. )1\ ~0\S \.\.rc...S a~DJ ~.be. Me o I4.Q. "'-e. 
I ..... 

Sample No.!Fraction No.- This value is located on the Chain ofCusrody in t~e ERSample ld field. 

Analysis- Cse \'alid test methods pro\'ided below or if the result applies to an individual anal~1e within a test method. 
use the CAS number from the analytical data sheet. 

DY Qualifiers -The entry will be taken from the list of ,·alid qualifiers and associated comments. If other qualifiers 
not on the list are need_ed, contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010. EPA6020. EP..\7470/1, EPA8015B. EPA8081. EPA8260. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ N02. HACH_N03. ~IEKC_HE. PCBRISC 

.. 
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o<i -' .c '~ .tN ~_g. (D .... 

C?~ Cl..-
<")<( 'N ...,. ' ~· ;:1; ll! 1.0 E o.c 
o e m~ I.Oe:.. 
1'-~ co .... 

. Sample Number 

1043827 ·002 CCTA-68-GR-012·0.5-1.0-SA J 

043828-002 CCTA-68-GR-012-1.5-2.0-SA J 
043829-002 CCTA-68-GR-012-2.5-3.0-SA J 

043830-002 CCTA-68-GR-012-2.5-3.0-DU J J 

043831-002 CCTA-68-GR-013·0.5-1.0-SA J 

043832-002 CCTA-68-GR-013-1.5-2.0-SA J 

043833-002 CCTA-68-GR-013-2.5-3.0-SA J 

043834-002 CCTA-68-GR-014-0.5-1.0-5A J I 

I 043835-002 CCTA-68-GR-014-1.5-2.0-SA J 

11043836-002 CCTA-68-GR-014-2.5-3.0-SA J 

043837-002 CCTA-68-GR-014-2.5-3.0-DU J J 

043838-002 CCTA-68-GR-0 15-0.5-1.0-5A J 

043839-002 CCTA-68-GR-015-1.5-2.0-SA J 

043840-002 CCTA-68-GR-015-2.5-3.0-SA J 

043841-002 CCTA-68-GR-037-0.5·1.0-5A J 
043842-002 CCTA-68-GR-037-1.5-2.0-SA J 
043843-002 CCTA-68-GR-037-2.5-3.0-SA J 

043844-002 CCTA-68-GR-038-0. 5-1. 0-SA J 

043845-002 CCTA-68-GR-038-1.5-2.0-SA J 

043860-009 CCTA-68-GR-000-EB J,B 

ARCOC #601202 

Radiological Analyses 

(Gross Alpha/Beta, Gamma Spec) 
-

.;:;:;?:::: c . - ~ ~ 7/t"s7'7''7 
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MEMORANDUM 

DATE: July 15, 1999 

TO: File 

FROM: Kenneth Salaz !(A! 

SUBJECT: Organic Data Review and Validation 
CCTA-68, ARCOC #601202, Case No. 7215.2207 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (EPA8260, EPA8270C). Problems were identified with the data package 
that result in the qualification of data. 

1. VOC Analysis: 
Batch #188355 (19657-020, -021, -022, and -023): 
The initial calibration correlation coefficients (r2

) of methylene chloride and 
acetone were < 0.9~. Sample results were positive and will be qualified "J." 

Batch #188002: 
Aqueous samples (19657-041 and -042): The initial calibration r2 value of 
acetone was <0.9, and the continuing calibration (CCV) percent difference (%0) 
was < -20%. Sample results were positive and will be qualified "J." The r2 

value of 2-butanone was <0.99, and the CCV %0 was <-40%. Results were 
non-detect (NO) and will be qualified "UJ." Chloromethane had a CCV %0 
<-60%. Results were ND and will be qualified "R" (unusable). Bromomethane 
and chloroethane had CCV %Ds >40% and <-40%, respectively. Results were 
ND and will be qualified "UJ." 

Soil samples (19657-024, -025, -026, -035, -036, and -037): The initial 
calibration r2 values of methylene chloride and acetone were < 0.99, and the 
CCV %0 of acetone was <-20%. Sample results were positive and will be 
qualified "J." 2-butanone had an r2 value <0.99 and a CCV %0 <-40%. The 
result for sample -024 was positive and will be qualified "J," and the other 
results were ND and will be qualified uuJ." Chloromethane had a CCV %0 
<-60%. Results for samples -024, -025, -035, and -037 were positive and will 
be qualified "J," and the other results were ND and will be qualified "R." 
Bromomethane had a CCV %0 > 40%. The result for sample -026 was positive 
and will be qualified "J," and the other results were ND and will be qualified 



• 

• 

"UJ." Chloroethane had a CCV %0 <-40%. All results were NO and will be 
qualified "UJ." 

Batch #187996 (19657~027, -028, -029, -030, -031, -032, -033, and -034): 
The initial calibration r2 value of acetone was <0.99, and the CCV %D was 
< -40%. Results for samples -027 and -033 were positive and will be qualified 
"J," and the other results were NO and will be qualified "UJ." 2-hexanone and 
4-methyl-2-pentanone had CCV %0s >40% and >60%, respectively. Results 
were NO and will be qualified "UJ" and "R," respectively. 

Batch #188877 (19657-038): 
The initial calibration r2 values of methylene chloride, 2-butanone, and acetone 
were <0.99, and the CCV o/oD of acetone was <-20%. The sample results 
were positive and will be qualified "J." Bromomethane had a CCV %0 >60%. 
The result was NO and will be qualified "R." 

2. VOC Analysis: 
Batch #188355 (19657-020, -021,-022, and -023): 
In the method blank, methylene chloride and acetone were detected. The 
acetone results were all positive, < 1 OX the blank concentrations, < the RL, and 
will be qualified "20U,B." The methylene chloride result for sample -020 was 
< 10X the blank, > the RL, and will be qualified "8.8U,B." The other results 
were < the RL and will be qualified "5U,B." 

Batch #188002: 
Aqueous samples (19657-041 and -042): In the method blank, acetone was 
detected. Sample results were positive, < 1 OX the blank concentration, < the 
RL, and will be qualified "20U,B." 

Soil samples (19657-024, -025, -026, -035, -036, and -037): In the method 
blank, methylene chloride and acetone were detected. The methylene chloride 
results were positive, < 10X the blank, < the RL, and will be qualified "5U,B." 
The acetone results were > the RL and will be qualified "30U,B," "28U,B," 
"21U,B," "37U,B," "28U,B," and "26U,B," respectively. 

Batch #187996 (19657-027, -028, -029, -030, -031, -032, -033, and -034): 
In the method blank, acetone, methylene chloride, and 2-butanone were 
detected. The acetone results for samples -027 and -033 were positive, < 1 OX 
the blank, > the RL, and will be qualified "25U,B" and "28U,B," respectively. 
The methylene chloride results for samples -029 and -030 were < the RL and 
will be qualified "5U,B." Results for samples -027, -031, -032, -033, and -034 
were> the RL and will be qualified "5.1U,B," "5.6U,B," "6.1U,B," "11U,B," 
and "9.8U,B," respectively. The 2-butanone results for samples -030, -032, and 
-033 were < the RL and will be qualified "20U,B." 

Batch #188877 (19657-038): 
In the method blank, acetone, methylene chloride, and 2-butanone were 
detected. The acetone and methylene chloride results were positive, < 1 OX the 

) 

J 



blank, > the RL, and will b.e qualified "58U,B" and "24U,B," respectively. The 
2-butano'ne result was < the RL and will be qualified "20U,B." 

No SVOC data were qualified. Data are acceptable except as noted above. QC 
measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding Times 

VOC/SVOC Analyses: All samples were analyzed within the prescribed holding 
times. 

Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The initial 
calibration r2 values of 4-methyi-2-pentanone, 2-hexanone, and tetrachloroethane, as 
well as the initial RSD of 1, 1,2,2-tetrachloroethane, were outside of QC limits. The 
CCV %Ds of 1, 1-dichloroethane, tetrachloroethene, 1, 1,2,2-tetrachloroethane, and 
4-methyl-2-pentanone were also outside of QC limits. All associated sample results 
were NO; no data were qualified. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except for the following. The initial calibration relative standard deviation IRSD) of 
2,4-dinitrophenol and the CCV %Ds of 2,4-dinitrophenol,· carbazole, 3-nitroaniline, 4-
nitrophenol, 2,4-dinitrotoluene, diethylphthalate, 4-nitroaniline, and indeno(1 ,2,3-
cd)pyrene were > 20%. All associated sample results were NO; no data were 
qualified. 

VOC Analysis: No target analytes were detected in the method blanks except as 
noted above in the summary section and the following. Chloromethane, 
bromomethane, 2-hexanone, and 4-methyl-2-pentanone were detected. All associated 
sample results were ND; rio data were qualified. 

SVOC Analysis: No target analytes were detected in the method blanks. 

Surrogates 

VOC/SVOC Analyses: The surrogate percent recoveries (%RECs) met QC acceptance 
criteria. 

Internal Standards 

VOC/SVOC Analyses: The internal standard retention times (RTs) and areas met QC 
acceptance criteria. 



Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

VOC/SVOC Analyses: The MS/MSD met QC acceptance criteria. 

laboratory Control Samples 

VOC/SVOC Analyses: The LCS/LCSD met QC acceptance criteria. 

Other QC 

VOC/SVOC Analyses: The field duplicates and equipment blanks (EBs) met QC 
acceptance criteria. No field blank (FB) was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 

/ 



MEMORANDUM 

DATE: July 15, 1999 

TO: File 

FROM: Kenneth Salaz ~ 

SUBJECT: Inorganic Data Review and Validation 
CCTA-68, ARCOC #601202, Case No. 7215.2207 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (EPA6010B, EPA7470A). Problems were identified with the data package 
that result in the qualification of data. 

1. In the CCB for the equipment blank (EB), chromium (Cr) was detected. The result 
of sample 19657-039 was positive, < 5X the blank concentration, and will be 
qualified "J,B3.'~ In the ICB and CCB for field samples, beryllium (Bel was 
detected. The results of samples -001, ;002, -003, -004, -006, -007, and -015 
were positive, < 5X the blank concentration, and will be qualified "J,B3.'' 
Selenium (Se) was detected in the ICB and CCB at negative concentrations. The 
absolute values of the blank concentrations were > the DL and < the RL. The 
results for samples -001 through -019 were non-detect (NO) and will be qualified 
"UJ,B3." 

2. The MS percent recovery (%REC) of Se was below QC limits. Results for samples 
19657-001 through -019 were ND and will be qualified "UJ,A2." 

3. The field duplicate relative percent difference (RPD) of barium (Ba) exceeded QC 
limits. Results for samples 19657-001 through -019 were positive and will be 
qualified "J .'' 

Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times. 



• Calibration 

The initial and continuing calibrations met QC acceptance criteria. 

No target analytes were detected in the method blank, ICB, or CCB above the required 
acceptance limit except as noted above in the summary section and the following. 
Lead (Pb) was detected in the ICB and CCB, and Cr was detected in the method blank. 
All associated sample results were > SX the blank concentrations; no data were 
qualified. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

The MS met QC acceptance criteria except as noted above in the summary section. 
No MSD was analyzed. The replicate analysis was used to measure precision . 

. Laboratory Control Samples 

The LCS/LCSD met QC acceptance criteria. 

Replicates 

The replicate analyses met QC acceptance criteria. 

ICP Interference Check Sample CICS) 

The ICP JCS met QC acceptance criteria. 

ICP Serial Dilution 

The ICP serial dilution met QC acceptance criteria. 

Other QC 

The field duplicate met OC acceptance criteria except as noted above in the summary 
section. No target analytes were detected in the equipment blank (EB) except Ba, Cr, 
and Pb. Sample results were > 5X the blank concentrations; no data were qualified. 
No field blank (FBI was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 



MEMORANDUM 

DATE: July 1 5, 1999 

TO: File 

FROM: Kenneth Salaz ~ 

SUBJECT: Radiological Data Review and Validation 
CCTA-68, ARCOC No. 601202, Case No. 7215.2207. 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summarv 

All samples were prepared and analyzed with accepted procedures and specified 
methods (RICH-RC-5013/5017). Problems were. identified with the data package that 
result in the qualification of data. 

1. Gamma Spec Analysis: In the method blank for the equipment blanks (EBs), Pb-
212 was detected. The result of sample 8CPFCF1 0 was < 5X the blank 
concentration and will be qualified "J,B." 

2. Gamma Spec Analysis: The replicate error ratio (RER) of Am-241 was > 1 , but 
<3. The results of samples 8CPF0910 and 8CPF4E10 will be qualified "J." 

Gross Alpha Analysis: The field duplicate RER of gross alpha was > 1, but < 3. 
The results of samples BCPF-0010, -0310,-0710,-0910, -1X10, -2310,-2510, 
-3W10, -4210,-4710, -4E10, -4H10, -4M10, -4R10, -4V10, -5010, -5210, 
-5610, and -5910 will be qualified "J." 

Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

Gross Alpha/Beta/Gamma Spec Analyses: All samples were extracted and analyzed 
within the prescribed holding times. 

Calibration 

Gross Alpha/Beta/Gamma Spec Analyses: The instrument calibrations met QC 
acceptance criteria. 



Gross Alpha/Beta/Gamma Spec Analyses: No target analytes were detected in the 
method blanks above the required acceptance limit except as noted above in the 
summary section and the following. In the method blanks for field samples, gross 
beta, Pb-214, and Ra-226 were detected. All associated sample results were > 5X 
the blank concentrations; no data were qualified. 

Matrix Spike (MS) Analysis 

Gross Alpha/Beta/Gamma Spec Analyses: No MS was required for these methods. 

Laboratory Control Samples 

Gross Alpha/Beta/Gamma Spec Analyses: The LCS met QC acceptance criteria. 

Replicates 

Gross Alpha/Beta Analyses: The RERs met QC acceptance criteria. 

Gamma Spec Analysis: The RERs met QC acceptance criteria except as noted 
above in the summary section. 

Tracer Recoveries 

Gross Alpha/Beta/Gamma Spec Analyses: No tracers were required for these 
methods. 

Negative Bias 

Gross Alpha/Beta/Gamma Spec Analyses: All results met negative bias QC 
criteria. 

Other QC 

Gross Alpha/Beta Analyses: The field duplicate RERs met QC acceptance criteria 
except as noted above in the summary section. The EB met QC acceptance criteria. 
No field blan!< (FB) was submitted on the ARCOC. 

Gamma Spec Analysis: The EB met QC acceptance criteria. No field duplicate or FB 
were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 

\ 
J 

/ 
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LABORATORY: QIJ.J.M LABORATORYREPORT#: lq6Sr 

ments: 
([) S -pl.u cH. ~. !>I-':. ......t +-r-·r bl-l::.. tV.J r.-t.J dw.p. f'C:..t"'"'w..cl. ls-b.-:rJ.c.J. 

REVIEWED BY: -~ M eft?" s:c: <$.- . . DATE: .. 

$a-p le. ):.()': I q' S1- 0 '1 I ( Et!J 
\1 -Q'i ~ ( T!l) 

~ 

7 /I ~L<fi"-:_,_P __ 



VOLATI.RGANICS: Page 2 of2 
SW-846 -Method 8260 

SITE/PROJECT: C.Ci A - 68 ARCOC #: & 0 I ~ 0 l 

e 
LABORATORY: Qv..AIJ LABORATORY REPORT#: _..:...1 Cf....:..w>/,...._{"_,_7 ___ _ 

! 

Surrogate Recovery and Internal Standard Outliers 
Sample SMCI SMC2 SMC3 IS l-area IS l-RT IS 2-area IS2-RT IS 3- area 

I"' J\, \\ .......... 
{'\ II " ·~~ .......... 

r--..... 
........... 

""--
~ 

' ........... 

""-
~ 

i'-. 

""" -.......... 
~ 

- -

SMC 1: 4-Bromofluorobenzene 
SMC 2:;2-0iclilowethanc d4 

IS 1: BFemEucthaae- ~t .. orc.!,• .. z."""C. 
IS 2: 1,4-Di r,. enzene··J¥ J1 I# 

SMC 3: oluene-d8 \1"'1 
D i\y~o~l...or.:.\o.t..'2,. ~,... ""11'11'1., 

·comments: 

IS 3: Chlorobenzene-d5 ..,,~, 

.~ ........ \. 

IS 3-RT 

I'-. 
~ 

e 

S"ee.~<-1:; =* 5 ... ~ ...;;.., o+ ~~s 
P"'}e-· 

.;;?-""~ e-~ 7/o7P? 

·.._,_,./ 



n:> ( ~) .L O.Cf'l a-1 "" CL V 'tv~ "'-'fuo/6 • 
::."? l-h~""' h,.,.J. _. M 0~1"1..\ ~"" \.·t,n..-\-i"b-"' c,.or-f'tJ. ... }-tQ.-. toe..l1'-o""Z \11.-} . f 

f,-_,~ 1"4'"-''l-s ~ Nf:J c:\-.l .....-:t\ ~ t:t\N'ol,-t,'l:..\ "'Lil3." 

~ c,l\o~~~ ~c.J, c;. {,~V 'foO .t:. -GD% • ~_s ..... lb .,.,.ue ,Nt) .-.l ""'if( ~ ~~...t..~.o.cJ '"{{. '' ~~ 

~ h~ ..... (l~~ ~ c:.L..tor-oc:.-~~ W U.,u <>i.{)s '?'t0 .. /0 a.J. ..c-'tc)'Y., .rt.s~l~ _ n..:s .... \l:s '-!-( jV/) ....J 
...,;u ~ ~ '"""'\..i ~"W \1 v.. -s.'' 

~ k r~ v .. l""C.i ""' ~~~- c:.Wu,.•"llc.' "(-..-..-)-(...,1-) .. P"-~, .,c....l 'l-~-o- 'AS ......::-1/ cu ~ /tSO '"~ 
},1 1 l,J.• k,Vv..cJ..fcsrue.-~~ 1 vX/'C- O .... ~~.lc. o{. at lol-rt.,. flu~oo.IHo ~- ~~~~; NJ cJ..~ \AJ'eJe tlW>-lo-:f,t:«. 

~\,I ... d~loro~"""...e. 1 kwc.t-toro~\-k~, _.t l,l,.l1l- 4-~c.t.c.k(crc~& t.....J. CW <>t;.D.J.· o ..... k.tl.o. af ~C. \,'.-.ls. 

~\ \? -..JUC. All) ! t'W J. tA h. Vol .,1'(, 'l~ l;~ 't:,cl. 

1\e.¥-.o! ~1-t : 
... t~ 

:!:7 Ac.c:-.\o- -wo-s c:.le.-k....\cJ.. -;f+~l...AJ. "-"" r~ .C:O.'l'( G.....t o- C.Gv "'t"o6 ""'-.)UO/..,. s-.,ft. ~~ (h; .....ue pos;~.·lf-e, 

JC..IOK .1'\a. bt-~ a;.Ac:.. , :'S. h.: /lL 1 ca.-A .....-:u lot. t~oo.D.l;S:.~ \' ~ou, :r, B,'' 

::,. foc.ll-,1"'"" GL..Ic~ri"h """""s #-k...k.l., ~c-plt. of"C.6..,l\·s ~ #I); .....u c:L ... h._ VJ'Cie q~l.1.'e4;il. 



SEMI-VO.ILE ORGANICS: Page 1 of 3 
SW-&46 -Method 8270 

J:t· ~ ~Q-t~ : l 9 A 
).\,.~;¥~ Soil -

SITE/PROJECT: C '--T A - I> g ARCOC #: b o l 20 2 
LABORATORY: QV..~~ LABORATORYREPORT#: fqi,S7 

Se~.-"~& ~/)~· \C\65"7-00I,'OO.:l -<lo3 -Oo'-',-oO:>,-oa, -t;C>7 
-~, , • r ' ,. , 

1 ... oOi,-~,-o,c),-ctl -o.-oiJ -011.1 
I I I 

-01S, -OU,,-Oii,-04S, ..:.01 

CAS# NAME Min RF I Intercept CCV I Method I LCS I LCSD I LCS 1 MS I MSD 
Bllcs RPD 

Comments: 
(i) ;~:: ..... .-.~.;·-..t ..._l cc..v ""P~'-1 ~ ~-P"'"" -oot ~ -ooq c:~~ty. 
() N.> t·'e.tcl ':71 -'c. o;. ... !o-11-k..l o ~ Y\.. COc., 

~~~.-.~ J.Jo. Anl,..cs&l.. 

(1) :h'+.-.._\. c ... l.\,. rl 6;;tl ()o.HI't hl s~ ... l'\a.i -OIC ~,. .. -OICf o,ly . .JJ~ C.C.v l't.f'-'"•l"t.i.t; Sa-pl.w ,...,.."' o .... ~day e<S Cc..i:b. 

REVIEWED BY: ~ s?.;:c::-__. DATE: _7L/S-.L_tf.7: _______ _ 



SEMI-VO~ILE ORGANICS: Page 2 of 3 
SW 846- Method 8270 

SITE/PROJECT: C:C.TA-&8 ARCOC#: 60l ~0 l. 
LABORATORY: Ql).l<r,/\) LABORATORY REPORT#: 

• 
l'%.5"1' 

{j) 

CAS# I NAME I M' RF I I l wuuv I w~V I Method I C I S I LCS I I I MS m ntercept or "",... ,, 2 01_n Blks L S LC D RPD MS MSD RPD 

Comments: 
0 J'......:\-;-...\ ~;t,, o-.1. a,..J f;Lp(ll•r h. ~-PI.cJ -oo' jt.,. ... -ruer o ..... l.,.. 
0 N~.o h'e.{.cj, 1!-~ s .. !:> ...... '-11-t-l o- ~ Cc)C:... 

Q'.' (.,.t•\.. o.nt; .. :, 1-t. S"--f~ ~ -0/(,) .J.{..rw -o1ct o·"\y. 

-· 

• 
C:3> 



SEMI-VO.ILE ORGANICS: Page 3 of 3 
SW 846 - Method 8270 

SITE/PROJECT: C.c:r A - bil ARCOC #: b 0 I 20 ~ 

"" 
. ., ( 

~· 

LABORATORY: Qu,l.A/ LABORATORY REPORT#: I <ibS] (l> - ...._ cj) 
\.;l) -.A __..... 

~IS Ca!ib Calib CCV Method LCS MS 
Field Eq. Field &.l.\. C.... I.& 

BNA CAS# NAME Min RF Intercept LCS LCSD MS MSD Oup TAL RF RSD/R2 %0 Blks RPD RPD RPD 
Blks Blks R.~ .tsO 

>.05 <20%10.99 20% ..,,o.r ~~ . 
5 BN 218-01·9 Chrysene 0.70 NA ./ ./ J J J J NA v \/ ./ 
5 BN 117·81-7 bis(2·Ethylhexyl)phthalate 0.01 ./ .J ../ 
6 BN 117-84-0 Di-n-octylphthalate 0.01 -./ J -./ 
6 BN 205-99-2 Benzo(b )tluoranthene 0.70 v .J v 

• 

6 BN 207-08-9 Benzo(k)fluoranthene 0.70 ~ / v 
6 BN 50·32·8 Benzo(a)pyrenc 0.70 ~ J v ./ 
6 BN 193-39·5 lndeno(l,2,3·cd)pyrene 0.50 v v 23.9 -./ 
6 BN 53-70-3 Dibenz(a,h)anthracene 0.40 v J ~ -../ 
6 BN 19I-24-2 Benzo(g,h,i)perylene 0.50 .11 v ..; .,/ .l/ ~ "it ll v y 

----

NA--,.}.1~ ~~~ 
Surrogate Recovery Outliers 

Sample SMCI SMC2 SMC3 SMC4 SMC5 SMC6 SMC7 SMC8 Comments: 

"-..t I "'-._ 
~~ \ -r----

CiJ "j;..r~;-.. t c...-l.!,, .....L c.c.V a.fpl~ ~ 'c.-fla.J --001 ~~ -Oo9' CJ."'r· 
Q'> ~u ~.w ~tca-le.. ~~ ..... : H-cJ ~~ tL c cc:.. 

\"(X.!>~" ----
SMC I: Nitrobenzene-<15 (BN) 

(pc ... lik. t:t!P'·'-c.a k, s ..... -,.t&J -o11; k..r-w. -otq ...... l'f. 

~~I ~~~ s->....pla.s ~ -:;,..5. ~~:J.v.,'c... ~IM-S 0 f>"-S.se.J., /4....s k-C cl-q~. 
WC/'1:. 't --· I.._,, oC-<1. 

SMC3: p-Tcrphenyi-di4(BN) 
•. &.Ji. SMC 4: Phcnol-d5 (A) 
l"'t\'l~ ~M€ 2·? 2 Cblpraphenc' 44(~ 

"'t'\ 

SMC 2: 2-Fluorobiphenyi (BN) 
SMC 5: 2-Fiuorophen(ll (A) SMC 6: 2,4,6-Tribromophenoi (A) 

C:b 

S1viC 8. 1,2 Biehlere\zerti18R&1U (~ 

Internal Standard Outliers 
Sample IS !-area IS I·RT 

I 1%5' ~Cdf\5 v .,/ .. 
-oot~~ ~~,L.. c,/ 

IS I: I,4-Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-diO (BN) 

IS 2-area IS 2-RT IS 3-area 

v ./ v 
k<'\1.. ~ I. • .: ..I. 

--

IS 2: Naphthal(n~·dX !BN) 
IS 5: Chryscnc-,11 ~ 1 t'IN) 

IS 3-RT IS 4-area IS4·RT IS 5-area 

v' L-..i' .. t.. ./ ./ 
I} 1... 'cl.. .,/ '-'~.\L 

-------- -- -----

IS 3: Acenaphthene-d I 0 ( BN l 
IS 6: Perylene-dl2 (BN) 

IS5·RT Is 6-arca 

v v 
v v 

IS 6-RT 

.,/ 

v ~e b..ci:~ s;"" ......... -y -4 01;. Uoq 

. p ... ~. 

;:<:::,: .,.... &=-~Y' 7//..s7P? 



~ .::t,-t-~UMlhopL..t.---cl ~"""' ~- W.\'l-t'ca.l c ... \,1, P.S () / ~·tc. .(r'vl s ... _,~ , ....... s ... t~ ~ /V'i) 1 M d..p.h, .....-c-c 
'l ....... t.-t.~. 

=> ~--.'+reo--..'t".-c.; -t- ... :1-.rvpi..e-cl, 2,Y- J.} .... ;~.j-cl .... v.e 1 c:L;e..t\..ylpi..tL.n.la.~, Y-,...;J...ro~iL!.N! 1 ~~"":2-.dl<.; a--; ····~ 

'L . .la~o{l,1.,3-c:.J).py.-...e. hc.J a...v chDs '> ;l!J'f'o. kll5a.-flc. .,..c.s .... IJ-s ~ NO; ,;V;, .Jah, ~ 'l'-~~ 



SEMI-VO.ILE ORGANICS: Page 1 of3 
SW-846 - Method 8270 

SITE/PROJECT: C(.TA- 6S ARCOC#; GOllO.;l 

S"'-lr. :tOs.: I c:tbS1-fHO (E-6) 

LABORATORY: Qu.AtJ LABORATORYREPORT#: 1'li.S7 

CAS# NAME 

,M.~I~l> ~t~;-J. ~ ~~. 

Min RF I Intercept CCV I LCS Method I LCS I LCSD RPD 
Blks 

(j) $ ....... pu.. ;.,. o.... &(!.. Nu ~~t.lJ. c:J..up . ..,,. ~•~ld bl,....,~ ~"'~ ~ K.-.•1 Sa.-fl4. 

REVIEWED BY: ~... *"'Crl' ~ _. DATE: _'?/rs-/9'P 

Field 
Blks 

e 

TAL 



SEMI-voMILE ORGANICS: Page 2 of3 
SW 846 - Method 8270 

SITE/PROJECT: GCTA- 63 ARCOC #: 6 C> I ,2.0 ~ 

.., 
LAB ORA TORY: Ql.\.A AI LABORATORY REPORT#: _ _..I__,_Cf..,_,6 S,.__,_i ___ _ 

CAS# NAME Min RF I Intercept CCV 

Comments: 
CDN~ M5(~D ret"''""t.J. ~ !;;(!,_ 
W ~--~~ 1:.. a-. E-6. /V.; +.'tl.l clu..p· ur ~.'c)J. !)\-~ ~.,.,lr-c.cJ. "'- J.t..i\. SQI--ylc.. 

Method j LCS j LCSD RPD 
Blks l LCS Field 

Blks 

., 

TAL 

~-- .. -'--' ~-·../ '?//t;/'Qe 
,· \ 

'........_,_ ·..._ .•. / 



SEMI-~:•ILE ORGANICS: Page 3 of 3 
SW 846 - Method 8270 

SITE/PROJECT: C-C.-T A -6 cg ARCOC #: 6ot ~0 ~ 

• 
LABORATORY: QuW LABORATORY REPORT#: 1,6 S7 

Calib Calib CCV 
IS BNA CAS# NAME Min RF Intercept 

RF RSD/R2 %D 

>.05 <20%/0.99 20% 

5 BN 218..{)1-9 Chrysene 0.70 N~ v ..,/ .j 
5 BN 117-81-7 bis(2-Ethy1hexyl)phthalate 0.01 / / 
6 BN 117-84..{) Di·n-octylphthalate 0.01 J ./ 
6 BN 205-99-2 Benzo(b)fluoranthene 0.70 \/ if 
6 BN 207-08-9 Benzo(k)fluoranthene 0.70 v v 
6 BN 50-32-8 Benzo(a)pyrene 0.70 J ../ 
6 BN 193-39·5 lndeno(l,2,3-cd)pyrene 0.50 ·/ ./ 
6 BN 53-70-3 Di benz(a,h)anthracene 0.40 ;/ v 
6 BN 191-24-2 Bcnzo(g,h,i)perylcne 0.50 ,II v " ' 

Surrogate Recovery Outliers 
Sample SMCI SMC2 SMC3 SMC4 SMC5 SMC6 SMC7 SMC8 

A.! I 
....___ -r-1~ \ ~ f--. 

\Jc;V~' ---t-- t--·-
SMC I: Nitrobenzene-d5 (BN) 

~h SMC 4: Phenol-d5 (A) 
SMC 2: 2-Fluorobiphenyl (BN) SMC 3: p-Tcrphcnyl·dl4 (BN) 

.. t.i\ ·!lrvte 1. z.z ettlotopheuol d Hl~:l 
"'\ 

Internal Standard Outliers 

SMC 5: 2-Fiuorophenol (A) SMC 6: 2,4.6-Tribromophenol (A) 
5M6 8. l,i! Qiehillfllllllll,llt ri 4 (BN) 

-
0-' ~ 

Method LCS MS 
Field 

Eq. Field TAL 
Blks LCS LCSD 

RPD 
MS MSD 

RPD 
Dup 

Blks Bllcs 
RPD 

J luA. 11114 IJJ. lv'~ Al-4- 11M- V' 
1/ 
1/ 

t/ 
./ 

...t 

../ 
i \7 

.J! It v l1 u ~ li ·./ 

~~# ...... 4-ppl.<;.~ ~ 

Comments: 
fJ>tth ~IAA.SO ~c..,'-J ~ fJl . 
@ s~p"- .") ""' ,G, .111~ ,.~lei <}..J./J. t>f' ~rc..4). c.t-~o: s-~-:fk.ct ~ 
~ COc,... 

~ s .... -""'"'"" 
c .... \,~,,...,..,,..: 

Sample IS 1-arca IS 1-RT IS 2-area IS2-RT IS 3-area IS 3-RT IS 4-area IS4-RT IS ~-area IS 5-RT Is 6-area IS6-RT 

~ C,..,.!:.,.~t.. c-ol ;l;,'·h:l ..... ;~pL.-ol h, ... .t c.c.v %'0s 
o~\-:,,"k O.C Qc. l.'-;b-. S .... -plc. ~h vJV'( 

NO ; lV<J J..o.\-cl ~ 't ....._li~c'cc.l. 
A l 

..__ 
"-'\~ \ l 

.. -..,. 

IS I: 1.4-Dichlorobenz~n~-d~ IBN) 
IS 4: Phenathrene·diO (H\:1 

IS 2: Naphthalene-d8 (BN) 
IS 5: Chrysene-dl2 (BN) 

IS 3: Accnaphthenc-dl 0 (BNI 
IS 6: Pcrylcne~dl2 (BNl 

~ 

~ _,/ .. -/~ 



INORGA.METALS: 

~ ~ 5--,l....s: _J1_ 
..V......V:-. • Soil 0- e 

-- I I • -
0~ ARCOC #: ;:;~;=;6.;-;CI:;:I :::~:::0=:).::------;;:;;-;'""=-----. - - -- -- p=f6S; 

o I mit) x ( IOOOml/1 

Co!"ltments: 
Q>C.v•~ 'l.lf'·~ .k. s .... ""tl..o:i -C9,-o'l,~~,-o-s,-<a,~,,-o&',-o'i,-fo,...,.A -tlo,~., 

(6> sq.;-...\ ol;l.,.ho.... ~.-.:~v:O. Oo..,t.t C4j)PI't .,J.,t..., Sca.-flt.. ~ ... t+s ~ "7 StlX. }'I... It(.., 

f.D t>J~ }l..tcJ. !:,t.......t; s .... !r-:"1-1 o ... ~ c.cC.., 
~ <:..(,~ cffl~ J... S-flw --:-·~, -(J 1 .J41 -t)1 •/G ,-1. '"l I .. /fr, -..l '"1'7 o ... ly 

5a.-plc. .... l)., 1o~'.s"7 - 001 -a::>J -..:.<>3 -Q::)'I -oo') -oot -007 .y ., flo t·(7 ' .. ., , , (' ,• 

1 -uo7f, -ot><r,-OICJ -Otl • -o•3 -ol'i 
I / t I ; 

-or>, -o&t.,~,,., -a1&-,-
0 0 

.N~:. ..uo+ A,pt.e...~'< 

S s~ ~::>--~ * ""'""""'~ ~ .,s,.o }(.....;'j' 

M<-0 

REVIEWED BY: ~ l?!:?":s::r.::-4 o.o __ o-· DATE: 7/t.S"l9S: 



:rc.n/cc.-~! 

:::::::» {k ~ k.b<,\<.J_ .._ h "J:C.IJ. .,_.1 C..C...~. ~~ .... ~1-t &,_r So......pl£-:, -ot1 -0l,-o3,-o~.t 1 -oc.1 -<>,1 "-" -tS" ""'ere 
I po~i\.-iVe-1 ""~ ~ ~~--- c .. ...,c..., o-1. ...,,, "'-.. i ..... t.t-.'t.J ''1',~3.'' 

-:") S:. wo.l ~k.J. •'""'- k ~ ......t u..6 (il.. ~~""h"'.c. ~c.s. ~ c..(.sot...,fc. V><i.l-. c.f.. .1-1.. fll.,._l: «>Ac...~ ~ 
'> ..1-tc. 01.. 4.-...l ' ~ ~L. ~~ s-pt. re6..,tb .......-. NiJ o--1. ~.o-.11 > ~"-4L(rl,-.....( ''c.t.J, ~ l." 

-:.:::-,Ph w~ ~ ,._ ~ ~ll ......4 c:.c;..~. 4-t( -:;o..-pl.c. r<.$ ... lJ.:S ..-rc -::> 5'X ~ ~l.,_lc. c:.o ..... c.s A./u ck.h. 
WC"G ct"'-Yl,-~.'o.J.. 

f''l. .. ~ i!.t-\:·. 

:II9 (.,r '-'~~<~ .kk.c..kJ. -1... l'\e... ....c..~J &tc....-t.. .1'\-U ~p(c. -.6...,d-s "N-(J-C. '>~X JA£ l:.lo.,lr- co.....c;, ; M. L-i.o....h 
~ 'i .-lo"~,'-o.G\. 

~ 

=..., 5e. ~ - M' •A.R'<. I-to.., Q<. 1.,·-·n. -~l s-pt.. ,._..,ti-s ~ Nil o-1.. o-A1t ~ fk'l,-(.-r:.& "r.A::r,A-:7." 

~ ~~ &-, -.l fl, _.C/'t. ~"'lr..:.\ ""' J1a.. ~&. .~tl s~-pt... ...uc..ln \A.I'C"'C. >S'>C h.. ~l ..... k co""·-' ; P"u ~ 
wve t~l.t-,"c<l· 



~ (>~ s_, ~..J : ---...· - e 
S" .... ' r... 1=-~.s : I q ~s 7-.0 3c:y 

•• INORGA.METALS: 
,c.4 ... v:,.! ~¥f!.9!&I 

""''-'I 1'\- QO ARCOC #: 6 c' .;1.0;). 
LABORATORY REPORT#: _...:..1 Cf...:..4....,S"-J..L.-___ _ 

Comments: 
(D AJo Mbfv-.5/l p~ .. ...c..J. W '"~ • 
(a IV~ rc.-j~\o-.....k. ~'rSil pfri.c,.-.4. .hr &,~. 

8) s ... -,~... 1). .,... t~, A)._ $U1A\ J.,t'(..,.k)A p.rl.r~• )/'a J~IJ .J.IJ.p. or $.,-.kA &io..lc. ~~ ... ;HcJ- r\_. (.OC.. 

REVIEWED BY: .;::?;:': ·~·-· ~-·-- DATE: _7/(sL.2.2_ 

111.._,.: Nt:.+ ApJII:--~~ 

~s ........ ~~ 
"".b .: 

:=."') V '--'S ~\c.J ~ }'\. C.c.-&. ~\c 
I'U .... I ... v..tO.J po,:h'IJ.e. I .e; Sl' ~ b~ 

~"""- ,o..-J. wi\l 1:,~ ~l~t.-&4 "~. ~J." 



=ll- 4 .5.:.-t ~ ; __lj s;_,~._ 

RADiocAsTRY: 
.Mc..l-.,.;1( ·• ~ e 

SITE/PROJECT: CCTA- 48 ARCOC #: (,o llO :l ~ '711""' 

LABORATORY: QI.A"'AI LABORATORY REPORT#: '"11"'f4 1015" 
METHODS: R\C.\o\ -R.c.·- '5013/ SO 1J 

-

QC Element/ Method Rep Eq. 
Field Field Sample 

Analyte Blks LCS MS RER Blks Dup Blks 
. 

ID RER 
CRITERIA u 20% 25% <1.0 u <1.0 u -
H3 - _.11/A 

U-238 fVrt-
U-234 
U-235/236 -
Th-232 
Th-228 
Th-230 -
Pu-239/240 
Gross Alpha v v """ v v I. 2. ~I+ -
Nonvolatile Beta 1. 7"1/1.~ ./ flllr- rL v v N"fo 
Ra226 -
Ra228 -
Ni-63 -
Gamma Spec- Am24 I .J/' N4 AI .If 

'· l 
v A/A Nil\. -

Gamma Spec- Cs137 v v v V' NA-
Gamma Spec- Co60 v tv!'r tl r NA 

I -P.,.ll"\ 4.34.e-l lilA ./ v NJ\. -
..J .. ~}.).\, '·'"'~-61 ../ " II' .,. .v NA -

Parameter Method Ty{1ical Tracer Ty:Qical Carrier 

!so-U Alpha spec U-232 NA 
lso-Pu Alpha spec Pu-242 NA 
Iso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec Ba-133 or Ra-225 NA 

·-._. 
Us;' '6C:.Pf-Oo1o,- O)t¢,-o"7ta 1 -oqto 1 ~!01 -.l310, 

i. -lY/0 1 -~wtD •'-i ~1<> -'i11o .... ..Y\tl 0 
I t 1 I I 

-1{,4410,-l.!lliO,-"'V101 - ~J·- o,--~t.lf:l, 
_ !f+4.e ICotrl :JQ I 0 

S'HV "'tf'41'i't 

Sample Isotope IS!frace 
ID 

Isotope IS!frace 

50-105 50-105 

....... 

" "'\.. 
' 

"" " " " " ', 
" ........... 

' ........... 

""'-... 
............ 

""'-... 

' 
Comments: 

(I) 1,11 ll'l...c. .,ff.'t:.J )... ..,..._,I...J g(.pf.- 0010
1

-Ql,I0
1
-o,I0

1
-<>'tl.;l

1 

-~(0 I -..lltO I -J,S/1)' 0 .... \y' 

i.i?8 ~ o.ppl~ ~ s~ s-c.'~'r:Sct/0 ,. ... ly 

G... ......... s"""' u~ "-J1o, ~c..t ~,.. &..-137 ~:-"~-flo.-.;~ ......... r- --r I I ~ 

A.e. -Jllf' ""'"'7. 
IJ~ M5 rc..tu.."'.od. .k..r- ~ .......... -1-'--oJ-s. 

/J., ~ \:,l-~ ~ .... ~_,'nc,.t 0 - r1e, c.oc:... 
Ra-228 Gamma spec Ra-1 ;1 NA __ -··. rs;J./t. ~an ~"'·""tJ s;., Yl..x. -~4. 

Gamma spec LCS contains: Am-241. Cs-137, and Co-60 

REVIEWED BY: . __ DATE: 7/t.f{.'f...!.f __ _ 

S:.-e-- ~" ~~t; S""'-.,. ~ 0~ }i... .--:; 

Po.:J.f.-· 



r; G.roSl ~ 
1 

91,-.).\ "t, .......( ~-).'-' ~ ~\<.cl ~ ~ ••·-~.JL..•J 

! 7 51c. J-'\c- bl""'lc:. CQAC. ~ ; ~" ~o-J.o ~-c. "i"'"'i,-fi-.d .. 

Re,.pl:.,..~ R.fQ. -. 

\\"3." 

~ D'='R.! 

~6~ A-l~o. t.........l o- ~ J-p. P.~ > ( ~'"" cl. s~~. .... .llt ~ .... th ...,..·u ~ cr,~t;f:~ \\:I. tr 



& 

RADIOC.ISTRY: 

~~~l&..i!~ 

}"\,..JJ:a; : t£~-.co14S e 
~o. .... 11... -1-'~.s ~ 'I '16$ 7 c e '1 9 .,,l'-ltf• 

gc; Pt=' C.. i/O (~1 EA) 
SC. P F C. ~ I 0 ( c;.......... ~) • 

SITE/PROJECT: (C. fA -6 8 ARCOC #: _ __.!oob~o:::....l:.....!~=o...!;z.:::.._ _____ ____ 
LABORATORY: Ov.o\.V LABORATORYREPORT#: t'i"&S"'J ·;l'tCf 
METIIODS: R IC:.I1- 'RC -Sol 3/ SOl"? 

QC Element! Method Rep Eq. 
Field 

Analyte Blks 
LCS MS 

RER Blks Dup 
RER 

CRITERIA u 20% 25% <1.0 u <1.0 
H3 
U-238 
U-234 
U-235/236 
Th-232 
Th-228 
Th-230 
Pu-2391240 
Gross Alpha ./ ;/ ,IV~ v t./~ /1/f!t._ 
Nonvolatile Beta J / f'o/I'C .../ #A A/,"'" 
Ra226 
Ra228 
Ni-63 
Gamma Spec- Am241 v '11+ l\lh A./A- Nfr ]J/1.. 
Gamma Spec- Csl37 v v I I I I 
Gamma Spec- Co60 ..,/ 11/llt 

"' 
I Jj J; 

" .• P.l.:llJ ~.l~ NA NP< ~ 111/r (1/f+-

Parameter Method T;tQical Tracer 

'!so-U Alpha spec U-232 
Iso-Pu Alpha spec Pu-242 
Iso-Th Alpha spec Th-229 
Am-241 Alpha spec Am-242 
Sr-90 Beta Y ingrowth 
Ni-63 Beta NA 
Ra-226 Deamination NA 
Ra-226 Alpha spec Ba-133 or Ra-225 
Ra-228 Gamma spec Ba-133 

Gamma spec LCS contains: Am-241. Cs-137, and Co-60 

Field Sample -Blks ID 

u -
- & 

/lift" 

-

-
pit- -

1\Jo,). 

-
-

N,4 -
L 
f 

tJt. -
-

T;tQical Carrier 

NA 
NA 
NA 
NA 
NA 
Ni by ICP 
NA 
NA 
NA 

Sample 
Isotope ISffrace ID Isotope !Sffrace 

50-105 50-105 

'"" '"" !'... 
~ 
~ 

........ 
1'\. 

" ' ' " ' " ~ 
" ""' "" NIM:.Ait~t·A7plt'~~ 

Comments: 
(/) /llw .M..S ~ ..... ~ ~ f8r. 
I~ 5''""'114-l ~ ~/],~. N., h...W d. "f) .. .;J' N.kJ ~t....k-rc:.y.~-<.Vtt(. 
@ N" J..n,.ccn <,~,.~ ~ J"c....Jc. ~~c:L,r. 

(!:o u.s cc/.;f..'i.C.. o ... l., repor\.c.J ~ C:::.s -13/. 

#o ~li'Wc,.. /'e.J'-''1-- rt.p~·~-h.J... ~ c.'" ... --Sf--"· 

'!f' Sw---v 
.Me-}i.....L ll. ~ert:: 

;;, Pb-J.t.l -s .,~.a...k,..,~-el. c-~ 5~ S""""fl.e 

w F- c... ~=-to Lv,..l .... I"C$ ..._tt .($1(' J1.... bt6-c"- ~ ... Co-· 

!)-). ...... 11 ~ 't~.«.<lr~~ ''"31U,.'' 

REVIEWED BY: . .;:2::· . ..-r" ~ DATE: 7/rS/99 --, 



( 
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Contract Verification Review (CVR) 

Project Leader BYRD Project Name CCTA- 68 Case No. 7215.2207 -------------------------- ---------------------------
ARICOC No. 601202 ------------------------- Analytical Lab QUANTERRA SDGNo.~19~6~57~----------------

In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analvsis R1 .t and Chain of Custody R1 d and Loa-In lnf1 
~ 

.t.' 
~ - -

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X 

and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2.0 Analytical Laboratol)' Report 
- -

Line Com lete? Resolved? 
No. Item Yes No If no, ex~lain Yes No 

2.1 Data reviewed, signature X 
I 2.2 Method reference number(s) complete and correct X 

2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(lf requested) X 
2.5 Detection limits provided; POL and MDL( or IDL), MDA and Lc X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and usinj:j correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 30 DAY TAT EXCEEDED DUE TO LIMS X 

FAILURE AT LABORATORY 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X SAMPLE #043827-002 FOR GROSS ALPHA 

BETA NOT REPORTED 



- e • Contract Verification Review (Contin'ued) 

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting unrts appropriate for the matrix and meet contract specified or project-specific X VOC EQUIPMENT & TRIP BLANK QC REPORTED IN SOIL UNITS 
requirements? lnorganics and metals reported as ppm (mg!liter or mg/Kg)? Tritium reported in 
picocuries per liter with percent moisture for soil samples? Units consistent between QC samples 
and sample data 

3.2 Quantitation limit met for all samples X 

3. 3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 
technique 

c) Matrix spike recovery data reported and met X SELENIUM BELOW QC RECOVERY LIMITS FOR MS 
1 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X SEVERAL ANAL YTES DETECTED IN VOC METHOD BLANKS 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X ACETONE DETECTED IN VOC EQUIPMENT & TRIP BLANKS 

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found in method blank X "B" QUALIFIER USED FOR BERYLLIUM ON SAMPLE #043834-003 
above the MDL for organic or above the POL for inorganic; 'U"- analyte undetected (results are (SHOULD BE "J') 
below the MDL, IDL, or MDA (radiochemical)); "H"-analysis done beyond the holdll}g_time 

.3. 7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and NA 

pesticides/PCBs 
-------~--

-~----i. 



' l.· e ·~ •• Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

I 

I 
b) Initial calibration provided X 

I 

I 
c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010j 

a) Initial calibration provided NA I 
I 

I 

b) Continuing calibration provided NA 

c) Instrument run logs provided NA 

4.3 lnorganlcs (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

I 
e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



• e e 
Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

043827-002 GROSS ALPHA BETA RESULTS DATA NOT REPORTED 
I 043834-003 METALS "B" QUALIFIER USED INSTEAD OF • J" ON BERYLLIUM 

Were deficiencies unresolved? @9 0 No 

Based on the review, this data package is complete. Ovese[;) 

If no, provide: nonconformance report or correction request number 2105 and date correction request was submitted: 4-8-99 

Reviewed by: \ ,1..) . J? c.Jl !LD£...._.,~·..L.O.. , Date: 4-8-99 Closed by: LA:> f" c::.. \) a-"'»S:.: 0... Date: b- d..'f.-9 ~ 

.• ,~ .... t .. 

·.!,o.--
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04/08/99 15:17 ft5058443128 SNL SMO 

Date: 

Fax to: 

4-8-99 

TRANSMISSION OK 

TXIRX NO. 

CONNECTION TEL 

CONNECTION ID 

START TIME 

USAGE TIME 

PAGES 

RESULT 

*************************** *** ACTIVITY REPORT *** 
*************************** 

4751 

7p13142988757 

QUAN SL 

04/08 15:16 

00'24 

1 

OK 

No. of Pages: 

(Including Co'Ver) 

_D_i_a_ne_M_u_e_lle_r ____ From: Wendy J. Palencia 

f/l""g/Comptmy: Quanterra 7578 Org: -------------------
Phone: (314) 298-8566 Phone: ( 505) 844-3132 

Pax: -l(~31_4..!-} _29_8_-8_7_57 ___ Fax: (505} 844-3128 

Correction Request 

COC: 601202 SDG: 19657 Tracking No: 21 05 

NOTE: Dian~, 
• Results for sample #043827 -002 were not reported. 
• The beryllium result for sample #043834-003 was qualified with a "B" 

instead of a a J". 
Please make these corrections and resubmit the pages. 
Thank you, 
Wendy 

la)001 

1 



Quanterra 
Quanrt>rra Tncurpora~d 
13715 Rider Trail Nonh 
Ea.nh Ciry. Missouri 63045 

314 298·8566 Ttlephorte 
314 298-8757 Fax 

REVISED CASE NARRATIVE 

Sandia National Laboratories 
1515 Eubank SE 
Org. 7578, Building T6/Room 8 
Albuquerque. NM 87123 

A TIN: Suzi Jensen 

Page 1 of7 

This is the Case Narrative of the following samples: 

Sandia Case Number 
Sandia Contract Number 
Sandia Project Name 
ARICOC Number 
Quanterra Login Number 
SDG 
St. louis Project 10 
Date Received 
Number of Samples 
Sample Type 
Service Order Number 

I. INTRODUCTION 

: 7215.220700 
: AJ-24808 
: CCTA-68 
: 601202 
: 19657 
: 196575 
: 605.01 
: December 12, 1998 
: Sixty -three (63) 
: Soil - 57 and Water - 6 
: CF0670 

April21, 1999 

I 

F.mironmenral 
Servico 

·On December 12, 1998, sixty -three (63) samples were received at Quanterra Environrftental 
Services. Earth City, MO from Sandia National Laboratories. Thfs narrative has been reYised 
to reflect changes as addressed in Tracking Report 2105. Please refer to the comments 
section for additional comments. The list of analytical tests performed, as well as date of 
receipt and analysis, can be found in the attached report. · 

All analytical results and quality control data for 1his data package were obtained in accordance 
with the contractual requirements and meet Ouanterra's Quality Assurance Program which has 
been approved by Sandia National Laboratory. 
Reviewed and Approved: 

Gza~ 
Diane W. Mueller 
Ouanterra Project Manager 

OTO/ZOO ~ vmmmvno L!:LR RSZ HC,g. LZ=6T 66/TZ/fO 

J 
. ___ ;.· 

1 



Records Center Code: ER /1334/ 068/ DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Case NoJService Order: 7215.2207 I CF{)670 ProjectName: CCTA-68 
------------~-------

SNL Task Leader: BYRD Org/Mail Stop: 6134/1148 -------
SMO Project Coordinator: SALMI Sample Ship Date: 12/11/98 ------

ARCOC Lab LabiD 
Preliminary 

Received 
Final 

Received 
EDD Req'd EDD Rec'd 
YES NO YES NO 

601203 QUAN 

Correction Requested 
from Lab: 

Corrections Received: · 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

Filed in Records Cente.-IER: 

Comments: RA.~ D._ 
............. 

19658 

Date 
Correction 

3 .. ';J.!>=- 'jCf Request#: . 

.3-~4:9~ Requ~ter: 

$·--;;)'d.-C)) Signature: 

Faxed To: 

313/99 

Person Notified: 

C!JD0D 
DODD 
DODD 

.a- ~'J.-:f'f Transmitted To: _P_A_VL_E_TI_CB ____ _ 

Transmitted By: 

t( -{p- 99 Filed By: 

e . , 
lA ) .o.. .lo q 0 Q 

·J~~ 
<. 

Received (Records Center) By: ---------------------



·. CHAIN OF. CUSTODY "'~F __}_ 
Internal Lab ANALYSIS REQUEST AI 

li~·.ooJ.(!uc 1G-!n) Bntch No. [tO,;?.. 5rl_ ~SA_R0'R No. · · , 
1 

(Call2il:t-5514forARCOCand~smplBNumb11r$.) AR/COC~I ~(,otto."> 

PAGE 

Dept. NoJMall Stop: 41fY / /lf8 
ProjecVT'ask Manager. tS'ftiP/ 1111/IZflal 

Project Name: C&f'A ' /.~ 
RecordCentsrCode: ~ISJ't/01-fi/'PAT . 

·Dale S~ples Stipped: ...... /.~{ffft-._( ..... ;::.:~·:1 .. ~~-t:. ContrCKtNo~! ·1.'1~~ Parameter & Method Requested I 
.::·:·Gam~~!f:;;.;,'L ~&~L .. :=·~Au::: .a~~- I I I I I I I I I I 

Lab Oesrlnalion: J!L~~-- -~=.~.L~ ·-- Bill to: sandia Natklna~boratories 
SMO Contaci/Phone: -~-~-~~~- ~ll.~ •• Supplier SeM:es 

:::li; ~ ~'&l 0epar1men( I ServlceOmerNo.: .{fP.,t.?-0 SendReporttoSMO &.!<J'?Mt ~!6~ J~ P.O.Sol:5800 MSOI54 

Logbook Aef No: ---'()-=.:I:.:S~I '------

Location I Tech Area Reference LOV (available at SMOJ 

tl/A ~ ~ ~ · Container § 
I Blildlng · Roan 'E - ::! 11 .: -c 11 

.S ;; en . . ~~ a. u o 15.. ER Sample 10 or Cl n. a: Date/Time J>ample Preser• E :! £ E 8, 
Sample No •• Fraction ~ Sample Location Detail ~ ~ w Collected Matrix Type ~~e vatlve Jj 8 ~ Jj ?:': 

~ VJ"' 
~ ~ 
1.\ -:::. 

f--

Lab 
Sample 

!D 

~~o~~~~~~~~ ~~~~ ~~~~~[-o~t~7·~ f!.:LI "~ ltYf/1,$ ~~~ LL,~LL, ~0 I ~ I~ l 
,_ I -"' I I I- I I llr I I I Tl.<. 

:_:<-' 

" I ~J ~ Jil-l ~ 14 I Y II _ ~ _ ~1~11-1-lolol~d I o~'~t~1~·J?" It>~; 1-tL L _ ~~~( l+l+t+-1-H+I~: I~ I I • 
:{;~~:; ~<=~ 

, IJ IIII-IIIIL;IL __ ~ __ L_J_LJ II \ I I T-r-TTu .. ~ l l l \ ITn--, ~-

. ~~---TlH=I ~~ ~-~~111 1 ~1-r') ~ Oll,·l·~·1.07f' ~ = 1~\fO IS$A S:~-: 
-'-'--'-'--'-..L......L Ll...L..l...LL __ ......L.___(_L _ _L _ _ . ... . __lL _ _ _ __ J 

• , 
~IJIJI-I~IJiill J I J 1-11 l -~I IT-n ~I 1-1-TITI-r I IIJ ......... . 

01" l'11-lol~lz.l4 Dl'-'·!.S'·2~i1~ IJ.~ .. z.l ~ 1 ~ fiji{( I ~ 1 -.;:;le-r~l7h~u 1 "'lxl-rT-l~T-I~I~r-·E~j>~~ 
AMMA 53J Yeli 0 No Ref. No. :A.bnot~~t~~f~: 

·condltlons:an:~ •. ·.··:: 
Sample ·OisposaiD Return to Client IE Disposal by Jab :~e~~[l~t~~~~:~~;~ 
T d Tl 

..nz1 ... ,..,;::$;> • .,..:>:&>: h' ••.•.. 

umaroun mec1 Normal ::-"hx~·~::.»::.;.-:::;~~=~: 
:··~~~~s.:~~~·X·>,·:·.:·=· 
·~· '>">"" a:.~.tSE····· ·.·.• Sample <· ·~-.. ~~ 0..:··.· . .::·:-:;;-: 

Team :~~~??.=~~~~::~~~-:~;:-
Members :·::~:~~;~~~;-;:-::~:.:·:~~~ 

Please list as S®!lrate report. ·'····:"'·-:'\'·~·~=--··.-.:.:·.·:· 
Org. Dale Time 

----------------------~--------------------------1 Org. Dale Time ·-------,,.......----·-· ·-------... -
Org. Dale Time 

Org. Dale Time 
--·-·--... ---------,....:...-----·- --·----

Time Org. Dale Time .. ~ - ···- ·---·--- ... ____ , _______ _ 
3. Recelvea oy Otg. Dale Time 6. Received by Org. Date Time 

WliiTE • ;ro,A~~p;!.~t~ample:o, sLuE- 6~.~~~~~·wrrx sam pres, YELLOW· SMO Suspense Copy PINK· Field Copy 



ANALYSIS REQUEST A"'fJ CHAIN OF CUSTODY 1-'Aul:i __k_UI·_L_ 
Sl' ~1101-COil IIZ-901 
:Wi..,•C..ilU.U·U611•1M CONTINUA riON FORM AR/COC·I G!o1t .. 

I Parameter & Method Requested I 
I I I J I l I I I I I 

Prqecf Name: CC..iA.- ~-& Prqect!Task Manager. .• . ?..~/ P.IN~::"·~ _ . case No.: _ :f.tJ.('. t~:«:>'Cl J ~ 1 
\.1 eN 

LocatiOn I Tech Area • • Reference LOV !available at SMO) ~ + 
- 0 ~ JJ /A g' ~ :z: Container g 

Building Room '2 - .! 111-:;; -c 111 ~ 
.s = iii ~l a.g_g a.lll ~ g' ~ a: Datellime Sample Type olu...., Preser- E = -;; E a. \t 
m c w Collected Matrix ,,...::..,"' vallve Qf8:a tAp _ _j 

L--

Lab I sample 
10 

, L_g ql1l_~b lt1l:l oJ ol3_f~o~C_-1d-~.c·~\l- IJ.S'·z. 1"'¥>_ln.~~i1"- ~"( So IA£r J I~ _I 'l0 16 l't?'J I I I '~-I 'f. I I I I I I 1/~.::;:{: 
11 !'\ HEIIRliiT .1 I J I 1-r-:; Jl'- _LL]_~t _ _l_:) =r L 1.1 I ]~ I I~ I I I I I Tt~~:; 
l0!~1vl-lololz.l (. &\l,•t.S'·,.D?A lt~(-i 111.1. -,~-rn-,~-T-81\-rT--~-~~~- r --I -I-T r I I I l:-x~·i 

11-1 II 1171_! ___ _1 __ · L 1 I J I~L _ I" I-\ -~--~-~~~1\-ll~l- ,-1-1 I" I ){_f_T_ T -~ I I ~~~;:1 
I 

t #1/1\l!l;l;l:l~l;l;l~ll 011-,s-~-fA I,.~.~ I )II ~~1~ l 11/-ljj ll.llll-;-t--1 I I~ II fl 11;1~· 
J 111-111 I I~ Ll . _ -' I 1 I 11 L I I I I I I t\P I I I \ I I I I I ~I " l I I I I I II'&~: 

• 41-141 q~LL ____ t _ _I 1 IlL L _ ! I I I I -_~ q I I -1- \ r l I - I I I 1"·1 I I I j __ ~ 
~Jfi~I-J_oleLtLL Dl1·t.~-;"'~IF_k~·iLLI I ,'{~-'- \ I I _I ~ L I_ I \ I II~~ _I_ I · I I I I_ I J-~~ 

JJJfl1flhll tu -l=cT/l-l--TI=rliJ__il.ILLLLLL=t=G-l>'l I I 1-1-1 I~: 
• iTI-fTf11~1 L-- .~T--IJll·T-1 4 I l I \ I lf I I I II II I I I I ,:I I I I r 1~: 
~ IBI{j?j-lololt.LI ~Q~~--1~-1~-SA ''·>·tll.l_ I l'llt9 I .. , -,.,-, B r-1 ·-~~· rl·l-1 ~I I I ,-1- I I I I_ t:~ 

4 li!I-I!III3LI_ -' II II I I 1 r f l-ll1~ ll-1-TI-rl~l ,,,.-lil-11 I I I I~ 
I lqlqi-1J1414ll J I J I\ II J I 1_1_1_1 ~-I T-1 TT-\1-1 r ·1-lil I I I _I I~ 

10161~ 1-1 o/ oi1-U L-~\B:tt~tfl1~- ~-T \ I I -~~~s' IT I I 1- 8 fl Tl I II ~ I~ 1- T -1 ~ 1-·1 -1 - I J J~ 
1 Uf-111 II' L I" . . . 1 I I I I I 1-T -~ 1- I ,-, ~ l T ~~-1-111- I" I ~I }1.-1-1~ I -I . I I _I~: 

I~IJI~I~IJfJI~II J . I I II I rT 1_1_1_ r '< I T I_T_I_rl_ ~- I 1-1 xT r· I I J _lm.~ 

'·-· 



·-· 

ANALYSIS REQUEST AJ'''J CHAIN OF CUSTODY . t'A~t; -~- ~...~ •. _~_ 
CONTINUA 1ION FORM AR/COC-1 lDDCt. ··-~ -111' 2UO I.COIH12-9G) 

""" .. , .. ..,(IU.It-1t•IIMfft 

I j Parameter & Method Requested · -~ 

I /1/1/1/J/ 

Project Name: CC.T'A- (Q~ _ ProjecVTask Manager._ .~'F./. fAIJLertG" Case No.: _?.~"' 'ZU>=loo I ~ ~ ~ 
Location J Tech Area ..: 

0 
. Reference LOV (available at SMO) lt ~ J 

JJ jfs gs ':; z Container g ~. :'It: ~

11 Bulfdng P.oom c - ~ ~ ;:; , 111 · .,., !' ... -1 Sf~ 
c.c- - 5 o- "'.' ~~ 

ER SampleiD or "61 ii. ~ Date/11me Sample Preser- ~ = E ~ [ ~ ':::i J 
Sample No. ·Fraction I sample LocaUon Detail ~ ~ w Collected Matrix Type lw~e vallve ,}; 8:! ,}; ~ ~ ~ ~ ~ 

• I ol~t lx lei !fj-> 1-1" lo 121".: ·s~:t§~t.o~ . I J.~;z. I f.Jfl l11/&/'t , .. fi 1- s. I A 4- I It, -r 'l"'- J 4 I fA I I I j(. I ,.; 
• I I I I I I 1 ~ 1 J 1 ~ H ~ 1 J 1 ~ 1 r J 1 J 1 ' 1 ·,· J 1 7 1 1 '· '* ' 7 1 1 1 j_ /.. 

' 11 111 1 l~lf"l1tl·lol~l1.l I O~H.~·t.P·'t1u I I Ll I I _ t'i&O I I I ( I 0 I I I I I"P"' 1-1-1 'f. 

~~~~~~~~111111-lll!l;l \ r _ _l 1·11_1 L __ l I I I I''" I I I J I 1 i-11. 

" 11 II I ·1_11_~ I~J-Ij I~ ltLL _L I J W_L l L J- LJ -'-- 'i I ____LLI_I_j " , ~II! 11 fl~llltl_~l~l~l~l1 ~4,:·:::_tt_I±L1__1I_ f=_l_j_l _ _,~_ I ±~1: i-l)( 
• II I • I J I nnll =-11111~ 1-1-- ] -- - -~-- r r 1 1 -,- -\ l__l_LLI~ '1.. 

• 11 1 111 L~I$'I6J_-Iolo11.-lJ _9~!:'1~-t.o~M:-t._lli_L__llif I I I I I s ..,. 

tlllllllllllll-lllll;l I I I I Ill I ' I 1 I I lit.- )1.11-

.,,lllltl~l~ln-1~1~141 L ___ J _ ___Lj_l_li_L_L I LL 1-J ~ ,:: 
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(\;(_ fo"tp.a." Lt.re.-J a.D"em ~ b.. lou.o.~e.. ..., 

Sample No./Fra<:tion No.- This value is located on the Chain ofCI,1stody in ~e ER Sample Id field. 

Analysis -l=se valid test methods pro\·ided below or. if the result applies to an individual anal~<e within a test method. 
use the CAS number from the analytical data sheet. 

DY Qualifiers - The entry will be taken from the list of\·aJid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is ·warranted. 

Test Methods- Anions_CE, EPA6010. EPA6020. EP.-\7470!1, EPA8015B. EPA8081. EP.-\8260. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ N02. H.-\CH_N03. :-.tEKC_HE. PCB~ISC 

. 



- -- - -- --~---

'il G) Q) ' 
Q) i G) I Q) Gi' ... c c c Q) ... 'il' Q) 

c c C1l C1l 'E: Gi' [ Q) 
c c Qj" 'C CD C1l 

§ 1 G) :S 0 c: c: 

i a ~ C1l Cll 

~ 
c !5 :S .J:! :s e 8. G) Q) as c: 

~ 
C1l 

~ ~ 
Ill :g "' CD .J:! 

r~ ~ 
c .!!! 2 2 ~ 

0 

i ~ ~ '9a 
c: 

:c Q .s ~ Q ! u 
~"5 s " Q ~ 

Q 
'6 Q .J:! e 0 c 

~ 
Q :§ ;! e .... e ,u 

l ~ 
>. 

~ ~:!! .!!!. 0 

~ 
.= .c :Iii ~ 

:§ 9o 

1 ~.2 :s, c -e .2. "9 ~ J:~ ~~ ~ .... l! C'f. .... ;!!_ N"fi C'f. q e ,._..!! 

~ 
.... I") 

"i 

~ i c <? r 

.!! ..... ·- r 0 '": 
"' ~ ~ 

~ ~ rh 
~ 

r -g .... <9 I 
.... 

to!. .... 
~ :b ...... ...... 

~ 
"i <? E 

~ 
.... 

"? .s. <D .... 
~ ~ 1!: :g '9 e ~ i :& ..... 

;:!: ;! ~ 
co ;! ~ ~ '9 e co q 

Sample Number ..... 0 
~ 

.X, 
~ .... IC) ..... 

043846-004 CCTA-68-GR-038·2.5-3.0-SA R UJ1 UJ1 UJ1 5UJ1 20UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 

I 043847-004 CCTA-68-GR-038-2.5-3.0-DU 1 OU1J1 UJ1 UJ1 UJ1 7UJ1 28UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 20UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 

1

043848-004 CCTA-68-GR-016-1.5-2.0-SA 10U1J1 UJ1 UJ1 UJ1 6UJ1,A1 34UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 20UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 

; 043849-004 CCTA-68-GR..C16-1.S-2.0-DU UJ1 R UJ1 UJ1 11UJ1 52UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 
043850-004 CCTA-68-GR-016·2.5-3.0-SA UJ1 R UJ1 UJ1 11UJ1 39UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 . UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 

043851-004 CCTA-68-GR-017-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 5.8UJ1 25UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 20UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 

11043852-004 CCTA-68-GR..C17-2.5-3.0-SA UJ1 R UJ1 UJ1 14UJ1 52UJ1 W1 UJ1 UJ1 UJ1 UJ1 J1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 

~43853-004 CCTA-68-GR-018-1.5-2.0-SA UJ1 10U1J1 UJ1 UJ1 9.5UJ1 33UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 

~43854-004 CCTA-88-GR-018-2.5-3.0-SA 10U1J1 R UJ1 UJ1 5UJ1 67UJ1 Uj1· UJ1,P UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 

I o4385S..004 ccr,A.-BB-GR~41-1 :5.2.0-sA UJ1 .R t)J1 UJ1 ·:5UJL 30UJ1. I,IJ1 ·UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1- .UJ.1 l..!J1, UJ1 UJ1 UJ1 UJ1,P1 

043856-004 CCTA-68-GR-041-1.5-2.0-DU UJ1 R UJ1 UJ1 6UJ1,A1 52UJ1,A1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1- UJ1 UJ1 UJ1 UJ1 UJ1,P1 

043857-004 CCTA-68-GR-041·2.5-3.0-SA UJ1 R UJ1 UJ1 6.1UJ1 36UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 J1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 

043858-004 CCTA-68-GR-042-1.5-2.0-SA 10U1J1 UJ1 UJ1 UJ1 5UJ1 28UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 20UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 

043859-004 CCTA-68-GR-042-2.5-3.0-SA UJ1 R UJ1 UJ1 5.1UJ1 38UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 
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043846·004 CCTA-5e-GR-D38-2.5-3.0·SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 
043847-004 CCTA-68-GR-D38-2.5-3.0-DU UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 

j043848-004 CCTA-88-GR-016-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 
043849-004 CCTA-88-GR-D16-1.5-2.0-DU UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 

043850-004 CCTA-88-GR-D16-2.5-3.0-SA UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 

~43851-004 CCTA-88-GR-D17-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 

~43852-004 CCTA-68-GR-D17-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 

043853-004 CCTA·68-GR-D18-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ:1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 
043854-004 CCTA-88-GR-018-2.5-3.0-SA :UJ1 UJf UJ1 UJ1 UJ1 .UJ1 UJ1.P1 UJ1,?"1 l)J1 'OJ1 UJ1 UJ1 .. 

043855-004 CCTA-88-GR-041-1.5-2.0-SA UJ1 · UJ1 UJ1 UJ1 UJ1 ··uJ1 'UJ1,P1 W1,P1 ·uJ1 UJ1 UJ1 UJ1 
043856-004 CCTA-68-GR-041-1.5-2.0-DU UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 
043857-004 CCTA-88-GR-041-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 
043858-004 CCTA-68-GR-D42-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 UJ1 UJ1 

~3859-004 CCTA-68-GR-042-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1,P1 UJ1,P1 UJ1 UJ1 W1 UJ1 

~3846-003 CCTA-88-GR-038-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

~3847-003 CCTA-88-GR-D38-2.5-3.0-DU UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043848-003 CCTA-88-GR-D16·1.5·2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 

043849-003 CCTA-88-GR-016-1.5-2.0-DU UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

p43850-003 CCTA-88-GR-016-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 : 

p43851-003 CCTA-88-GR-D17 ·1.5-2.0-SA UJ1 UJ1 W1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 I 

~3852-003 CCTA-88-GR-017·2.5-3.0-SA UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043853-003 CCTA-88-GR-018·1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 

043854-003 CCTA-88-GR-018-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043855-003 CCTA-88-GR-041·1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043856..003 CCTA-88-GR-041·1.5-2.0-DU UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043857-003 CCTA-68-GR-041-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043858-003 CCTA-68-GR-042·1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

~43859-003 CCTA-88-GR-042-2.5-3.0-SA UJ1 u.n u.n Wl Wl iWl UJl UJ1 UJ1 I 

~ ~-e;_. 'r/_..7~~ 
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p.13846-003 CCTA-68-GR-038-2.5-3.0-SA UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043847-003 CCTA-68-GR-038-2.5-3.0-DU UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043848-003 CCTA-68-GR-016-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043849-003 CCTA-68-GR-Q16-1.5-2.0-DU UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043850-003 CCTA-68-GR..{)16-2.5-3.0-SA UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043851.003 CCTA-68-GR..{)17-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043852-003 CCTA-68-GR-D17-2.5-3.0-SA UJ1 UJ1 W1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 uJ1 

043853·003 CCTA-68-GR-D18-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043654.003 CCTA-68-GR..{)18-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJt UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1· UJ1 UJ1 .UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1. ~J1 UJ1 UJ1 

043855-003 CCTA-68..qR,,041, 1.5-2, .0-:8!\ . UJ1.. UJ1 W1. W1 .UJ1 W1 UJ1 UJt UJ1 UJ1 UJ1 .. UJ1. . . UJ1 . UJ.1, .UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1. .UJL UJ1 UJ1 UJ!i 
043856-003 CCTA-68·GR..{)41-1.5·2.0-DU UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 -UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043657-003 CCTA-68-GR-D41-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 Uj1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 

043858-003 CCTA-88-GR-Q42-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 W1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043859·003 CCTA-68-GR-D42-2.5-3.0-SA UJ1 UJ1 W1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 
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043846-003 CCTA-66-GR-038-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 J1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 
043847-003 CCTA-68-GR-038-2.5-3.0-DU UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043848-003 CCTA-68-GR..Q16-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043849-003 CCTA-68-GR..016-1.5-2.0-DU UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043850-003 CCTA-68-GR-016-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043851-003 CCTA-68-GR-017 -1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043852-003 CCTA-68-GR-017 -2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 
043853-003 CCTA-68-GR-018-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ.1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

~438s.}.OO~ CCTA-68-GR-018-2.5-3.0-SA UJ1. UJ1 UJ1 W1 UJ1 UJ1 .UJ1 UJ1 UJ1 UJ1 'UJ1 UJ1 . UJ1 UJ1. UJ1 UJ1 .UJ1 UJ1 UJ1 UJ1 UJ1. '(JJ1 U~1 UJ1 UJ1 UJ1 UJ1 .. -
1043855-003 CCTA-68-GR-041-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 U~1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 .W1 UJ1 UJ1 UJ1 UJ1 UJ1 

~43856-003 CCTA-68-GR-041-1.5-2.0-DU UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

~43857 -003 CCTA-68-GR·041-2.5-3.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

043858-003 CCTA-68-GR-042-1.5-2.0-SA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 W1 UJ1 UJ1 UJ1 

043859-003 CCTA-68-GR-042-2.5-3.0-sA UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 J1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 UJ1 

ARCOC #601203 

Organic Analyses 
{VOCs, SVOCs) 
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MEMORANDUM 

DATE: April 28, 1999 

TO: File 

FROM: Kenneth Salaz~ 

SUBJECT: Organic Data Review and Validation 
Project CCTA-68, ARCOC No. 601203, ·case No. 7215.2207 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summarv ··.!·: . i {. 

All samples were prepared and analyzed with accepted procedures and specified 
methods (EPA8260, EPA8270C). Problems were identified with the data package 
that result in the qualification of data. 

1. VOC/SVOC Analyses: The preservation criterion of 4°C was not met. All samples 
were received at 10°C. All positive results for samples 19658-01 through -28 will 
be qualified "J 1," and all non-detects (NOs) will .be qualified "UJ 1 . " 

... :-

2. VOC Analysis: The initial calibration response factor (RF) of vinyl chloride for 
samples 19658-16, -17, -20, -23RE1, and -27 was below the minimum. Results 
·were NO and will be qualified "UJ." The initial calibration correlation coefficients 
(~)of: acetone for samples -15'through -28; methylene chloride for -15, -18, 
-19, -21 through -26, and -28; and 2-butanone for -16, -17, -20; -21, -26, and -27 
were <0.99. Results were positive and will be qualified "J." The R2 values of 

. ·" I 

bromomethane and chloroethanEdor·sample -23RE1 were < 0.8 and < 0.9, 
respectively. Results were NO and will be qualified "R'" and "UJ," respectively. 
The Initial calibration relative standard deviation (RSD) of chloromethane for 
sample -23RE1 was > 20%. The result was positive and will be qualified "J." 

·.· 

3. The continuing calibration verification (CCV) relative percent difference (RPD) of 
acetone was >20% for samples 19658-15,-18,-19,-21,-22,-24,-25,-26, and 
-28. Results were positive and. will be qualified "J." The CCV RPDs of 
bromomethane, chloroethane~·and 2-butanone for sample -15 were >40%. 
Results were NO and will be qualified "'UJ." The RPDs of bromomethane for 
samples -15,-18,-19, -21, -22; ~·24, -25, ·26, and -28, as well as that of 
chloromethane for -15, were >60%. Results were NO and will be qualified "R," 
except for the positive bromomethane result of -22, which will be qualified "J." 

•, .. ,· 



4. ·In the method blank, acetone, bromomethane, chloromethane, methylene chloride, 
and 2-butanone were detected. Acetone results for samples 19658-15 ·through 
-28 will be qualified "20U," "28U," "34U," "52U," "39U," "25U," "52U," "331!,'' 
"67U," "30U," "52U," "36U," "28U," and "38U," respectively. Bromomethane 
results for sample -22 will be~(\ualified "1 OU1 "; all other results were ND and not 
qualified. Chloromethane result~· for samples -16, -17, -23RE1, and -27 will be 
qualified "1 OU 1." Methylene chloride results for samples -15 through -28 will be 
qualified "SU," "7U," "6U," "11 U," "11 u, n "5.8U,, "14U," "9.5U, II "5U," "5U," 
"6U," "6.1 U,"' "5U," and "5.1 U/' respectively. The 2-butanone results of samples 
-16, -17, -20, and -27 will be qualified "20U." · 

5. The MSD RPDs of benzene, toluene~ and chlorobenzene for samples 19658-15 
through -28 exceeded QC limits. Results were ND and will be qualified "UJ,P1."' 
The LCSD RPD of 1,1-dichloroet~ene for sample -23RE1 also exceeded ac limits. 
The result was ND and will be qualified "UJ,P." 

6. The surrogate percent recoveries (%RECs) of SMC 2 and 3 for sample 19658-25 
exceeded QC limits. Results for methylene chloride and acetone were positive and 
will be qualified "J,A 1." 

7. All three internal standard areas were below OC limits for sample 19658-23RE1. 
·Results for acetone, chloromethitne;· and methylene chloride were positive and will 
be qualified "J." All other comp-ounds were NO and will be qualified "UJ." 

,; . : . 
. · .. 

Data is acceptable except for the broinomethane results of samples 19658-15, -18, 
-19,-21, -24,-25,-26, and -28; as-well as the chloromethane result of •15. QC 
measures appear to be adequate. The following sections discuss the data review and 
validation. · 

Holding Times 
. '. ·.. ~ . 

VOC/SVOC Analyses: All samples were analyzed within the prescribed holding 
times. 

Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the surrirnary section and the following. The initial 
calibration R2 values of 4-methyl-2-'pentanone, 2-hexanone, bromomethane, 
cis-1,3-dichloropropene, tetrachloroethene, carbon disulfide, 2-butanone, 
1,1 ,2-trichloroethane, trans-1 ,3-dicnloropropene, and 1 ,2-dichloroethylene{total) were 
< 0.99. The initial calibration RSD o¥ 1'; 1 ,2,2-tetrachloroethane was > 20%. The 
CCV RPDs of 1, 1-dichloroethane, tetrachloroethene, 1, 1,2,2-tetrachloroethane, and 
4-methyl-2-pentanone were >20%. ··All associated results were NO; no data were 
qualified. It should be noted that for samples 19658-16, -17, -20, -23RE1, and -27 
the instrument was calibrated within 12 hours of the sample run. Thus, no CCV was· 
performed; no data was qualified. · . · 

i 

J 



SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except for lndeno(1,2,3-cd)pyren~:· alid 2,4-dinitrophenol, which had initial calibration 
RSDs > 20%. All sample results·vvlire ·f-.Jo; no data were qualified. 

~ : { ;t •• 

. t 

VOC Analysis: No target analytes J/ere detected in the method blank except those 
noted above in the summary section. ·· · 

SVOC Analysis: No target analytes were detected in the method blank. 

Surrogates 

VOC Analysis: The surrogate recoveries met QC acceptance criteria except as noted 
above in the summary section. 

SVOC Anarysis: The surrogate recoveries met QC acceptance criteria except for SMC 
#4 in sample 19658-01MSD, whict.a:;-exceed QC %REC limits. However, the MSD met 
all other QC criteria. Thus, no dat~':.were qualified. 

-""l'. ·:=:~ 

lntemal Standards 

VOC Analysis: Internal standard recbveries met QC acceptance criteria except as 
noted above in the summary section:: ·,' 

SVOC Analysis: Internal standard recoveries met QC criteria except for IS #1 ,2,3, 
and 4 in sample 19658-01MSD, which· had areas that exceeded QC limits. However, 
the MSD met all other ac criteria. -~hus, no data were qualified. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

VOC Analysis: The MSIMSD met QC acceptance criteria except as noted above in 
the summary section. 

SVOC Analysis: The MS/MSD niet·:oc acceptance criteria • 
. --::: :i,:~ ... 
~ ••• 0 ·-· 

Laboratory Control Samples 

VOC Analysis: The LCS/LCSD met ·oc acceptance criteria except as noted above in 
the summary section. 

. { ; 

SVOC Analysis: The LCS/LCSD met QC acceptance criteria. 

OtherQC . . ~- . ; . 

VOC Analysis: The field duplicate pairs met ac acceptance criteria except for 
acetone. The difference between the results was slightly > the PQL (22> 20), and 
dat;;t was already qualified. No further qualification was necessary. No trip blank CTB) 
or equipment blank (EB) were submitted on the ARCOC. 

; :t .. 



, 
SVOC Analysis: The field duplicate 'pairs met QC acceptance criteria. No EB or field 
blank (FB) were submitted on the ARCOC. 

,·_ 

No other specific issues were identified which affect data quality. 

Please contact me if you have any ·questions or comments regarding the review of this 
package. · · · · 

:..: 

-·· v 

.. J 



SAMPLE FINDINGS SUMMARY 

Sire: C. C. TA- 6 8 

A R'COC 601~03 D Cl "ti . :ua i!SSI ICllliOn: r. .... ort~~ •c.s· r'i7o 
Snmple" DV 

fraction No. Analysis Qualifiers Comments 

. 

fJ~e.· Su.. c:~.J<\QE :.1-..e...J . so~~eE l+ .&,r ~~ <?W-'I.~f .Cc.ct,-o .... s . 
v . 

.. 

I . 

b~\u .~ l ..... ~ .. y .. 

. 

Qc. A ~u.re...~ o..Pr>eor ~ \:,e. ~e..a l.I.A. .)..e. • 
.., 

Sample No.!Frac:tion No.- This 'lr-alue is located on the Chain of Custody in ~e ER Sample Id field. 

Analysis -t:se \CIIid test methods pro,ided below or if the result applies to an indh·idual analyte within a test method. 
use the CAS number from the analytical data sheet. · 

OV Qualifiers- The entry will be taken from the list of \Cilid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the \ist. 

Comments· This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods- Anions_CE, EPA60!0. EPA6020. EPA74i0,'1, EPA8015B. EPA80&1. EPA8260. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ NO:!. HACH_N03. ~IEKC_HE. PCB~ISC 

Rcvi~\\cd b~: __ .::;;c:::~·=-=-~~~=-.... $C'~~..o.-~~--Datc:. __ ·'-f_42-_e-/._....;9_· _-.;_· ---------

' 



~ :iS Ci e:. ~ 

i 
... 

~ r1.t 
~ % 
~ c'l 

~ 
Sample Number 

043846-003 CCTA-68-GR-Q38-2.5-3.0-8A J,B3 J UJ1 
04384 7-003 CCTA-68-GR-038-2.5-3.0-DU J,B3 J UJ1 
jo43848-003 CCTA-68-GR-016-1.5·2.0-SA J,B3 J UJ1 
jo43849·003 CCTA-68-GR-016-1.5-2.0-DU J,B3 J UJ1 
043850·003 CCTA-68-GR-016-2.5-3.Q.SA J,B3 J UJ1 
043851.{)03 CCTA-68-GR-017·1.5-2.0-SA J,B3 J UJ1 
043852-003 CCTA-B~R-017·2.5-3.0-SA J,B3 J UJ1 I 
043853-003 CCTA-68-GR-018-1.5-2.0-8A J,B3 J UJ1 
043854..()(]3 CCTA-68-GR-018-2.5-3.Q.SA J,B3 J UJ1 

043855·003 CCTA-68-GR-041-1.5-Z.O-sA J,B3 J UJ1 

04385?·003 CCTA-68-GR-041·1.5-2.0·00 J,B3 J UJ1 .... 
p43857·003 CCTA·6~R-041-2.5-3.1).SA J,B3 J UJ1 

043858-003 CCTA-68-GR-042-1.5-2.0-8A J,B3 J UJ1 
043S59-003 CCTA-68-GR-042-2.5-3.0-sA J,B3 J UJ1 

ARCOC #601203 

Inorganic Analyses 

{Metals} 

~ >v"'_g-~ '1/.:16'/P? 

·-. 



MEMORANDUM 

DATE: April 28, 1999 

TO: File 

FROM: Kenneth Salaz ~s 

SUBJECT: Inorganic Data Review and Validation 
Project CCTA-68, AR~OC No. 601203, Case No. 7215.2207 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summarv 
.:-. 

All samples were prepared and analyzed with accepted procedures and specified 
methods (EPA60108, EPA7470A). Problems were identified with the data package 
that result in the qualification of data. 

. . 
1. The preservation criterion of 4°C .for mercury {Hg) samples was not met. All . 

samples were received at 1 0°C. · Hg results for samples 19658-01 through -14 
were ND and will be qualified "UJ1." 

2. In the ICB and CCB, beryllium {B~) was detected. Results for samples 19658-01 
through -14 were positive, <5X the blank concentration, and will be qualified 
"J,B3." 

3. The replicate and field duplicate relative percent differences {RPDs) for lead (Pb) 
exceeded ac limits. Results for samples 19658-01 through -14 were positive and 
will be qualified "J. n .· 

4. A serial dilution was not run for ~his batch of samples. Pb results for samples 
19658-01 and -02 were >50 X the POL and will be qualified "J." 

Data is acceptabl~. QC measures appear to be adequate. The following sections 
discuss the data review and validatio.n. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times. 



Calibration 

The initial and continuing calibrations met QC acceptance criteria. 

No target analytes were detected in the method blank, ICB, or CCB except as noted 
above in the summary section and barium (Ba). All sample results were > 5X the 
blank concentration; no data were ·qualified. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

The MS met OC acceptance criteria. No MSD. was performed. 

Laboratory Control Samples 

The LCS/LCSD met QC acceptance criteria. 

Replicates 

The replicate samples met QC acceptance criteria except as noted above in 
the summary section. 

ICP Interference Check SamPle UCSl · 

The ICP ICS met QC acceptance criteria. 

JCP Serial Dilution 

No ICP serial dilution was performed as noted above in the summary section. 

Other QC 

The field duplicate pair met QC acceptance criteria except as noted above in the 
summary section. No field blank (FB) or equipment blank (EB) were submitted on the 
ARCOC. . 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 

: . .{ 

). 



SAMPLE FINDINGS SUMMARY 

Site: C.C TA - 6 g 

AR'COC: 6ol;toJ Data Classification: RaJ.. ';C) I oa ic.co.l ~'c.~-Rc.-son 

Sample' DV 
Fraction No. Analysis Qualifiers Comments 

O'I~S'i~-~ c.c:.TA 63-6fl- o3S~~3-1o-SA IOS'-43-'o- o "J,A 

0Ci3gi.(;-

043~S.;l-

Ott3SS3-

043SSlt

'(1-\~85'~

QttlSSL-

()43Slf7-00.J CC-TA 

.: 

. -038- -DJ (GJ-~'U A\pL. ... ) 

-017- 'I ~ -SA 

-ot S-IS·J.O...S~ I 
-018-JS·lO-SA 

- OttH.5~l.o-SA 
~ · -o'fi-IS~J.~Lt .... ~ v 

'8-6~-o38.:.JS-lo-OII S&liS'f-3,-J :r 

-01 ~-IS-J.o-~ (AM-;1'1 ~ 

' 
\lr .. O'ii-IS-J.o-~ w , ... -

t'{"162-"1S-S' 
R 6~-GR-0311-JS·l.o-DW Cce.-14") 

()o.\-a. ' ar-~AW.lt. ( .. lol- a~ "'-Ote..J ~bove.) .. . 

Q c.. ,AAl eA su ~ o..ppe,w- ~ . he- cul.e. l?v.c:.~. 

Sample No./Fraction No.· This value is located on the Chain of Custody in t_he ER Sample ld field. 

Analysis· t:se valid test methods pro,·ided below or if the result applies to an individual anal)le within a test method. 
use the CAS number from the analytical data sheet 

DV Qualifiers- The entry will be taken from the list ofvalid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods- Anions CE, EPA60 I 0. EPA6020. EPA 7470/1, EPA80 158. EPA8081. EP.-\8260. EPA8260-M3. 
EPA8270, HACH_ALK~ HACH_ N02. HACH_N03. ~IEKC_HE. PCBRISC 

Datc:: _ __;;4..;../...::..;J._7.:...;/:.....!...9..£? ______ _ 

' 



MEMORANDUM 

DATE: April 27, 1999 

TO: File 

FROM: Kenneth Salaz ~ 

SUBJECT: Radiological Data Revi~w and Validation 
Project CCTA-68, ARCOC No. 601203, Case No. 7215.2207 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summarv 

All samples were prepared and anal)ized with accepted procedures and specified 
methods (RICH-RC-5013: Gross Alpha/Beta, RICH-RC-5017: Gamma Spec). 
Problems were identified with the data package that result in the qualification of data. 

1. Gross Alpha Analysis: The LCS percent recovery {%REC) was below QC limits. 
Results for samples 8CPEVP10, 8CPEWC10, 8CPEX210, 8CPEX310, 8CPEX410, 
8CPEX510, AND 8CPEXC10 were >MDA and will be qualified "J,A." 

2. Gamma Spec Analysis: The replicate error ratio (RER) for Am-241 was > 1 but 
<3. Results for samples 8CPEWC10, 8CPF4510, and 8CPEXC10 will be qualified 
"J." 

': 

3. Gamma Spec Analysis: Negative bias (result <-MDA) was observed for Ce-144 in 
sample 8CPEWC10. The result will be qualified "R" (unusable). 

Data is acceptable except for the ·C&-144 result of sample 8CPEWC1 0. QC measures 
appear to be adequate. The following sections discuss the data review and validation. 

t,:•. 

Holding Times 

Gross Alpha-Beta/Gamma Spec Analyses: All samples were analyzed within the 
prescribed holding times. · 

Calibration 

Gross Alpha-Beta/Gamma Spec Analyses: The instrument calibrations met QC 
acceptance criteria. 

..;;;·:• .•. 



Gross Alpha-Beta Analyses: No target analyte concentrations greater than the 
2-sigma uncertainties were detected in the method blank except for Gross Beta. All 
associated sample results were > 5X ttie blank concentration; no data were qualified. 

Gamma Spec Analysis: No target analyte concentrations greater than tne 2-sigma 
uncertainties were detected in the method blank except for Ra-226 and Pb-214. All 
associated sample results were > 5X the blank concentration; no data were qualified. 

Matrix Spike CMS) Analysis 

Gross Alpha-Beta/Gamma Spec ·Analyses: No MS was required for these methods. 

Laboratory Control Samples 

Gross Alpha-Beta Analyses: The LCS met OC acceptance criteria except as noted 
above in the summary section. 

Gamma Spec Analysis: The LCS'met QC acceptance criteria. It should be noted that 
the laboratory did not report the lCS results for Am-241 and Co-60. 

~. ~...;.- -~ . 

Replicates 
• I ~ 

Gross Alpha-Beta Analyses: The Jeplic'~t-e pairs met QC acceptance criteria. 
:., ··:· 

Gamma Spec Analysis: The replicate pairs met QC acceptance criteria except 
as noted above in the summary section. 

Tracer Recoveries 

Gross Alpha-Beta/Gamma Spec Analyses: No tracers were required for these 
analyses. 

Other ac 

Gross Alpha-Beta Analyses: The :fieltf duplicate pair met QC acceptance criteria. No 
field blank (FB), or equipment blank 'fEBt'Were submitted on the ARCOC. 

· .. :-: . "; ~ 

Gamma Spec Analysis: No filed duplicate, FB, or EB were submitted on the ARCOC. 

No other specific issues were identifi~d Which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. · .,.. · 

__ i 



DATA V ALIDA1'ION SUMMARY: 

SITE/PROJECT: CCTA- 6 ~ 
ARCOC#: bOll.o'3, 

CASE#: 1.215'. :llo, #OF SAMPLES: l.f2 MATRIX: Son 
LAB SAMPLE IDs: 19 6S~-oo\ l-\.r...-.. 0.;;...3_$..!.-, """g;-:-'-~PE=cV:-:.P"'Io=-,~g=-c..~\'r:t:.~\JC.IO, ~c. PEW L..JO, 

LABORATORY: GIU.AAJ 
LABORATORY REP=o=R:~T==II~: =-""'jc:t::-6:-S-,-t,_---------

gc.Pf4S'tO, t3C..~liW'Pio,§c.PE)(I!Q. sc.PEX'l!Q I SC.P~X)Io, gc1lc>t~IO, 
<&c.PI:XS/0 1 ic;e'f-X(.t0 1 £C..PF:X410 1 8C:.PEKGt0 SC.PtXl.IIO 

2. CALffiRATIONS '"l;~j L.t:S 

3. METHOD BLANKS . u 
4. MS/MSD U"J",P\ 
5. LABORATORY 

U"l,P CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

I-ESTIMATED 
U- NOT DETECTED 

.:n;t.{JI /1/h I NA I J' 
~ 

v 
v 
J 

\ " \ "'l,Bl 

'1/ 
v 

UJ- NOT DETECTED, ESTIMATED 
R-UNUSABLE 

I /11-A- I~LtJ' I NA I v 
I ( I \/ I \ I./ 

I I I 
v I I lv 

v I I INA 

I I I if 1 r .. 1 :r,A 
I I . I I . I · I 

REVIEWED BY: :oc:::;: • "'~ .s:;:...;,?--= DATE: 4/~ ir/9.,-

I #4-



HOLDING TlMEIPRESERV ATION: 

SITE/PROJECT: Cl:. TA-b i ARCOC #: bO 110'3 
LABORATORY: Q\.A.,.,./11 LABORATORYREPORT#: lq".s:1l 

Holding Days Holding Preservation Preservation Comments Sample ID Analysis Time Time was. 
Criteria Deficiency Criteria Exceeded 

J<rb5$-0I) ~ -0~8 
VOC...s It/' .A- ,IliA- '1" (.. Jooc. M l St:o...yv{a .s lf"C-c.e.:..U. c. /0°G (Y~ ~ .-1~ 

!C\bs-z-oot ~ 01~ S"!IOC.s 111'-4- 111'4-. ' 
1 

I 
tl fl 

(VhA(~) 1\ 
,, 

\1.- ~ 
"'" 

.JI I 

Comments: 
l'l;lA-::~- N.t-t•w''"l. ... lrl.. 

REVIEWED BY: :;;c::: &4?.-~ DATE: __ ~/-2ft'P2.-·---



jQd 
~II"~"" 

VOLATILE oRGANICS: Page 1 of2 
SW-846 ·Method 8260 

~ '* 5·~: 'f=t 9 
ptoc.ld~ : 2a.U 

SITE/PROJECT: C C. i A - 6 8 ARCOC #: boll 0 3 

~ .. , .. ,~·· 'SA-,~t.. J:a~ :' Mt.s~- e>ts 
-018 
-01 c; 
- 0)..1 
-0~ 

- Ol'i 
-o;)S' 

LABORATORY: Q U.A/1/ LABORATORY REPORT#:___.....:...·-"--.::...-..::-----

~IIOlOCUIJ I I lUJ i CQI .... i 

Comments:(D(.(.vAPO,.ca.ppl.-u hi <;.c.-tic -01~ QAI."/; oJ'It.r,. ... N~'•'c." }..lc:c.U o~· sc,.-pt....r". 
(.....,.,...~ lot-.1.:) ("v....r ~1-1:.) 

~ A)0 ~E.· bl-lo 4....l +.-:/1 kl-1: '$..,.!;a ... :+-~ ~ ~ C..OC. . 

REVIEWEDBY: ~ e_....... X:-s,...-- DATE: "1/~e-/P<t 

1\Jk-;. ,..v • .t- Appi;·..,.,.Gt

S:C..c. """"' ~ c"- .}(..') ~ &--'1 
PC4<JA-. 



(..c.l<brr--J.,o-,: 

--;A-,~ ......I ..... ~.,!~ c:)-lor~ ~,..c..J ... :t-: ... \ c:.c..l;!:..-... ~:z..,. c.:otrc..\c..\-io ... co~c...~b- ( ~--) <0. <t'l ~ .M.\ s.......,l(. 
j"'e._!o.,...Lh ~ f"'~:l··o,-+ o-J. _.:l\ 1:!-t.. 't........_l,~i'«.cl. \'-"j;

11 

"'-:"7 :;t-\::,.....~ .... 0~ "'.,..!""' R' ""l'"<- .~;o,q'l. R-c-~ ... A-s hr s-pe-s..'";).\ ~ -:1-' -~ ,c~.;\-.-.x. -.J. ,_.;u ~ 
r. ...~ •' i. ...... t.· .-.·o.J. ... 

......._ 
1 

_ u~ _., t-l- .. jll\.~-.- .._.,l l,l,),l• ~l.,c~c>-e t..t...t t~ ~l...U < D.<J'J b~ '> 0.1\. A-Ll ft.J""Ik _ _, ';)-.._..1<....,..,.._.,, ,......,., I" I 

..-c. ,Alb i NO ti-•W. ,Ytre- t--l ( ~. 

-:7 o--14ru ... ~ "-c..~.. ..._ a.v P.~o ,. 6o"l,. w s"-P ~ -'~· ~ rl.S-t~ ..,.~ ... s /tllJ 4.11. ..,,-, St. t."""''-.c.v ''t.." 

==>- ~~0~ I c-1-lold~- 1 .....l :J.-!:.,....h....~ tv...( (;.CAJ A-f/){ '> 'fO'(o ~ $~ -/r . ...q.t/ ~,_\.l:f .,.de ~d 
1 lilA ...... a...J. w."ll ~ tt, ~( .-.~-,'eJ ~ . 

:.::;;."") hr-.o...v)Lv...c. ~...l. ..._ c.c.v ~•o '>6o"t .. s;.,. l"Lc. ~ s......,hJ. ~ ... \J.t ""· _,,_ ~ po.s.i};..., ....t ,_;,, x f,.....t,/,'f;J 

":S.'' $.._,t..3 -1~ 1 -&~ 1 ~)-1 1 -~'t,-).~,-}-1.,,..1 -.J-1 loA"C-" .Nf>a-J \J.1.l ~'t~.oA-trJ.,•c« '-\.P..'' 

::;, ~A. l.u..J .,.. CLV {l.(> 0 "> .)0%, .MI S,._-f!f4 .,...s....t}:r ~- poslh~ u \.J;~l ~ "t ,_ld.,u(. ''J', t• 

~ tt-~1-l-p.---~.,_. 1 11 1-d;ck.lorO~~a..-c i l-\, ... ~Df'<.- 1 iG..k.cJ-Io.ro~C>"'e. 
1 

_.t. 1,1
1
2

1
). ~~c;Je.o/t..~Joo-4 

W c.c.v f .. :IOs. ~ .).0"(.,, _MI ~ ... \l$ .....-t: N_,; A/a-~..;. ~ 9""'"'4-•'t..f .. 

~J 
~A-f ( S""'i'I..J oi"(.C.e•w.J. e_ /tJ0{, ( p,.u. :. <.fOC..). Ml po5d-,'o-.L. ~-\r.t '--".-H ~ &£ ..._t,--$.4.,) 'lJ t'/ ..._,.t. ~.r ''tt:tf" 

.;4'WL«l61...\-! 

=' ~/'oN}t...~ ~ ,N.4c,I,..J ~ }{.a ...........-~J. ~1-1:: • ~~l~ W t;,._,._..ff... -')). ...vtH fo~[}..'oe. 1 .( SX. d\. .;I._&;-
. I "'- ·• l'' \... . C-0-'\L,) ~ "'PQ(, 1 A..t wrll ~ i,""""lt{,_ lviA • /¥{ o%1v- .,...r.8.....t? ~ ,111>/J) ,#0 cJ.-k.. 1.-.ld,<e.J. 

. IIJI'*;.,... 

-:.'1;1'\G)l...,J...-.e. d ... IG/":14 ......-...s ~ "-~ !,1"-!c.. tle...s-tk ~~ S"-flc...r ~IS" 4-u.l -.).•·f ~~.1!10~ ~ "'-~ C""'·· 

4PI2L- 1 c..J.. '-'ill~ 'i"-... toJ>ed "S'-"." #2&.5...,\Js ~~w..> -IB -tq1 -J.t -J.J. -JS -).' .,....~. -J.t .. ~ .... . 
I I I , .. , ........ -

~;h\oc..~ ~10'11 l:.\....tc.. "' .... ,.·\ >PQL:4 .. .t .... .-tl ~ t;t..a.t.-f,'e..f "IIU.," "!ll.l,"' ''liiu/' ''Cf,5'Lt,'' "''Ll,'' "l,14," ~ 
"5.1 v.;· ~~pc.<-~.\......{y • 

poO:~l 

;:::.r /l.c.eM~ lA blo-.\c. s.._~1,_ -J) J. ~IO)f. ol"-1;, <-PQ<.,....t .....-o'Ll ~ 'l,._t,-;1.'-,'c.J ''.;lOU.," ~l -lf -I'\ -)1 -)..! -J'I 
I I I I f 

'"").>; ,-J..&, ~ -").'J \.<VCIT- fosiJ.~·, 4/IY..C; ..,.ptJL.~ t-1.. ..,.-t! ".· .:, ... , S.:Ju./' "3"ll-(," "SJIA.,'' "3)1-l-/ "~ou," 
"5."' ·• ''"ll"" '\"2o,." \.' .,.\A, .JP 'aA ;,a..,., ,.c.J.~r:, '~'{ • 

111\SI..c.tJO: 

:.'7 ~:z.-. 1 r;t...,...-c., a..t. c)..~..,._"%-...~ M.SD RPO.s ~a.~o:cee.k,l Gc. H-·1-<c. A-tl sjl>o-~ .. ,e.s ... !Jj .....v-c 

,111CI a-.l ~u ~ q, ..... l.J,'c.J ''~.e..~,PI.'' 

.(Je.U O"P, -. 

--;2.> k~ reJ.J~ &,r. J-1e. ,t::,'e-IJ_ J.....p · .............,..:. <. PGt. ~ i1c. d(~-a loh'-5 Sli31..1't-( ':> PtJ{.. ( :U '>.)iJ \ • A~l 
od'ttr ,.e.5..Ak, M-L..J- ~.,. ... ~...._ ; fi/., cJ.t,..h.. .,.,v-c. qc.-I<.C.v 



VOLATILI!i ORGANICS: Page 1 of2 
SW-846 - Method 8260 

~ o~S"-p~:4~ 
f'lll...,).r-iA~~ 

SITE/PROJECT: CG T A - 6 '8 AR.COC #: 6 0 I). 0 3 

't/vf 
o,(f)<l/'<1 

LABORATORY: QV.AII/ LABORATORY REPORT#: , 'o>2 9 

~p)/~q .. • 

<S.a.-1~ :t-t8:a: 1~&68 -o•' 
-i:>l.7 

- OJ.O 
- o:;. 7 

-en ~''1 

I ~ ll,l,l-trichloroethanc 111-ss-6 10.10 I ./ I v I v I I I ./ I L I J I l I _l_ J I I I I I 
I - . 

12 IBromodichloromethanc 175-27-4 10.20 · I · ..r 1 V' I v 1 J _l _I I 1 1 1 1 1 1 1 1 1 1 1 1 I 
. ~ ~. 

•• • .... • ~ P. 

2 cis ... t.J.dlchlnrnnrnnene 100~1...1'11 .. 4\ n?n ./ . / ~d .. 

Comments: , ••... _ . , _ 
CO::t~W..."'~ e...\:lor.::.-i~ ,y•-.l!.lt prior <r<> ~o.-,~ 6 ... ,~.,~ ""'"' ; Nu c..c.. v '"~"'. 
Ql No f.t. or ir:p blc.-lc. &\.o.~-11-~ecL o .... i1A C..OC.., 

REVIEWEDBY: --'R;; e-...,~ DATE: 't/C:ZB-/P? 

N,f • N~ 4-pp I• "2-.S 'I.e-

k<!: """'"~ '* S'v.. .... ~ _, ,;/- (!..."j" 
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SITE/PROJECT: L.C. T A - b S ARCOC #: b 0 I ~ 0 3 
LABORATORY: QUAN LABORATORYREPORT#: · l'f6S8 

Surrogate Recovery and Internal Standard Outliers 
Sample SMCl SMC2 SMC3 IS 1-area IS l·RT IS 2-area IS 2-RT 

JCJ&SS- O:l.!o"" v fS"' ( f\ IS"l V' v v V' 
-0~~ .,/ t/ ,/ l'll"'t()ft. ..,. 4'l~q3Cl ..,. 

I(M l.lb.co/'11 

IS 1: Btont&eftleremetltilll:ef'l"'o"'!:>c...z. .. ~ 
IS 2: 1,4 DiibteteeeM!IIM C.L..lo...,~u ... J.c~ -~s 

IS 3- area 
I/" 

l.fS'1'i1 74 

SMC 1: 4-Bromofluorobenzene 
SMC 2~,2 Biolilal0Qoe11ianc el4 

. SMC 3: Toluene-dB IS 3: QlcM:ebemae dS. •,o..~ -cl.~l.:~,..,f:.c..z.•~-d'f 

~ib~G""ol;l.....ro.,..~~ 
Comments: 

IS 3-RT 
.!L_ 

,/ 

: 

. 

~--4- o// .,.7p/P? 
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it .,.~ 5~~~ _LL_ 
f'\-........... ~i"l 

SITE/PROJECT: CC..1 A - b SJ ARCOC #: (, 0 I ¢::0 3 

s.._.p1a... 'Jit)s ! 1'1&1~8: ~~ i :. :~ 
-O'J I 
_ O"l r -1~ 

- oS" 
_ot. -0, 
- ¢'/J 

LABORATORY: QIAI\-..V · LABORATORYREPORT#:__,l:....Cf:...::.&.::;5_..8'------
(D 

CAS# NAME Min RF I Intercept 

. o..ppltc.~ .l-.. 5 .. -plc...s -o 1, -o), -o'l 1 o..J. -o4 o""'Y· 
® :;r....""l.r..l c .. l."\,, p.or+<>•-&J 'Sq."" e. rJ..,.y .:..l .:c.. .... ,orc.. ,. ...... i No CC..V ,.. ........ 

(l>(.e..t~· '"'fpl.'t.-~ .~ 54-il.t..~ -OS' ,-ot..,-o1 ,-U~ 1-101 -11, ....... -IJ.. o,....ly. 
{2)/J.., &~. cr +.~J. ~\ .... 1,:. S~o.!.,...il').c..J """he. (..c)C.., 

Method J LCS I LCSD I LCS I MS I MSD 
Bllcs RPD 

REVIEWEDBY: .;;::c::; oc. ?""' _g::-4 DATE: ~/..!1B/~2 

*5"w--... -:z-
S..c.~ 

..,>., c&-- ..H-.> 

~C/.5~· 



5w-roa~.}: 

:.'7 5-.p'e. 1 q, S"l - 01 .vt.Sp 1--.....c.t "1o P....<:.. &, SAA.C:. 1.\ .}(,....t -e.~c.c.~ cU. t.:... iJ..;s • \Ja..,-c...q-1 Jtc.. M s ~.) 

-p~c.c...l • ~ ..... )I ~ ~.,..}-a ~ ll_ wo.\t'~•"':..J 

::r.,~. ::> ";. 

;;::;-, S<--11.._ ltt&d..;. "' M-Sll h~&. a.~ ).,.,- ~ l, )/!., o....l C-f ~4- e. ... ~ekJ Qc... '·'-•h. \-b...-~ K. 

.MS f,oA.~6 \)Q.3St.-cl. lL-.....1, 0"\.0 c;J...,..b. v-e--e "t ~lt.f.'e.c;(.. 

) 
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SITE/PROJECT: C:c.. 'TI\-6 5/ ARCOC #: (, 0 I ;t.0 '3 
LABORATORY: Qv..A{I/ LABORATORY REPORT#:_...:.\....:....:;_ 'lt. S"=-=8 ___ _ 

CAS# NAME Min RF I Intercept 

(!) c .. li!., o..'r"'-J. ~ ~ ... ...,~ -ot,-ul,-c.~l , ..._~. -a'i ... t.,. 
~ ~·~-~ ... \ CA.l\11· {Hr"-',..~ ~J.-, c.., -se~.-tDLw """"' •1 ~ ec.v f"IA.,.. 

(3)Cc<li!.. o.pPI·~ \... s .... -pl...s -os,-o6,-0"1 1 -o'r'1 -tll,-tl,o-1. -•;L a""ly. 

Method I LCS I LCSD I LCS I MS I MSD 
Biles RPD 

-?-==== ._....~ V/.,..?.8"/?'~ 
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SITE/PROJECT: C.C.. JA- -(,. 9 ARCOC #: bo l ~ 3 
LABORATORY:· Qv..PtN LABORATORY REPORT#: _ _.~-'t;....;..6.o..S"..;;..fr ___ _ 

\.L """ 
(3) 

Calib Calib CCV Method LCS MS Field Eq. Field ~. C4.1,), 
IS BNA CAS# NAME Min RF Intercept 

RF RSD/R2 RPD Blks LCS LCSD RPD MS MSD RPD Dup Blks Blks 11~ ~~o RPD 
>.OS <20%/0.99 <20% 

5 BN 218-01-9 Chrysene 0.70 NA v v N'llr ./ J' MA 1oM: 1/ v' 
5 BN 117-81-7 bis(2-Ethylhexyl)phthalate O.ol v ./ v V' 

6 BN 117-84-0 Di-n-octylphthalate 0.01 v v t/ v 
6 BN 205-99-2 Bcozo(b )Duoranthcnc 0.70 ../ v v tL 
6 BN 207-08-9 Beozo{k)fluoranthene 0.70 J' v ,/ v 
6 BN 50-32-8 Bcnzo(a)pyn:ne 0.70 J v \L lv 
6 BN 193-39-5 Indeno(l ,2,3-cd)pyrene o.so ./ v v v 
6 BN 53-70·3 Dlbcnz(a,h)antbracene 0.40 v r/ v 1/ 
6 BN 191·24-2 Bcnzo(g,b,i)perylene 0.50 v ../ v II Jl ~ 'v ../ v 

' ; ... ., 

Surrogate Recovery Outliers 

SMC I: Nitrobenzene-liS (BN) 
SMC 4: Pb.enol·d5 (A) 
~(;;I; a a.Qiore~hellel ~4 (l•) 
~ V./»f'H 

Internal Standard Outliers 

IS 1: 1,4-Dichlorobcnzene-d4 (BN) 
IS 4: Phenathrene-diO (BN) 

SMC 2: 2-Fiuorobipb.enyl (BN) SMC 3: P·Terphenyl·dl4 (BN) 
SMC 5: 2-Fiuorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SI4C a· lsd 'Qiahhlfliili""7Me .. d4 (BJ\Q 

IS 2: Naphthalene-dB (BN) 
IS 5: Chrysene·d 12 (BN) 

IS 3: Aeenaphthene·dlO (BN) 
IS 6: Perylene-dl2 (BN) 

.NA-:..1\Rl~ ~1·~""' 

Comments: 
(j) Go,\;!,. a.p[ll,~\, ~ Sa.-p'"-'1' ..0 I 1 --d.t, -<.1 S, .....(. -c;l~ o ..... {'l , 

Q) $ .. ~ ,-...,.., s.-...cL:..y '"-S !"'-(h~! c:eoo.l/), i N .. CC..V ,,...,., 

(J)C ... u!J.QPP'l~l ~ '$"'-'""t., -os,-oc., -or -or -10 -H -1:1. .,,..,. 
I I I , I I 

0 AU ~'tJJ s~ ... pt.J 

-;;;?_:::::: "'""'"?' ~~ Y~/.P ::-

·-.._ .. 



SEMI-VOLA1'ILE ORGANICS: Page 1 of3 
SW-846 • Method 8270 

iid~ 5~~!.2 
fllc,.~.'k.' -~ 

SITE/PROJECT: C.C..i)r - b g AR.COC #: 6 0\ :l.<) 3 

s.....,.~e. ~! Jc;,sz-- oCf 
I - 1.3 
~ -l"i 

LABORATORY: Qv..A/1/ LABORATORY REPORT#: __.l....:.q_..4..,_$'_..S'-------

CAS# NAME Min RF I Intercept 

~r f,.,...(.l 'blo...k s .... .!. ... '\--k.J ..,... J1L coc:.. 

Method I LCS I LCSD I ~~ I MS I MSD Blks 
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SEMI-VOLa.l'ILE ORGANICS: Page 2 of3 
SW 846 -Method 8270 

SITE/PROJECT: CC.TA- bSl ARCOC#: bol.l.03 
LABORATORY: QIA!\1\/ LABORATORY REPORT#: -l 'lt.S"~ 

CAS# NAME Min RF I Intercept Method I LCS I LCSD I LCS I MS I MSD I MS 
Blks RPD RPD 

'I 

/V'If::.tJ'* A-ppl.~(c. 

ct-.b~s:-



SEMI-VOLA TILE ORGANICS: Page 3 of 3 
SW 846 -Method 8270 

SI1E/PROJECT: C.c.. TA ...... & 8 ARCOC #: 6 0 l J.o 3 
LABORATORY: QV..IriJ LABORATORY REPORT#: __;l::.....:"'~6~S-=8 ___ _ 

CCV Calib Calib IS BNA CAS# NAME .Min RF Intercept RSD/R1 RPD RF 

>.OS .;20%/0.99 <;20% 

5 BN 21&-01-9 Chrysene 0.70 N'A. v v ../ 
5 BN 117-81-7 bis(2-Ethylhexyl)phthalate 0.01 \/ c./ v 
6 BN 117-84-Q Di-n-octylphthalate 0.01 v .,/ v 
6 BN 205-99-2 Benzo(b)fluoranthenc 0.70 V' ,/ v' 
6 BN. 207-Q8-9 Bcnzo(k)fluoranthenc 0.70 ./ ,/ ../ 
6 BN 50-32-8 Benzo(a)pyrcne 0.70 v' ,j ...; 
6 BN 193-39-5 lndeno(1,2,3-cd)pyrene 0.50 v :lO,(, ../ 
6 BN 53-7()..3 Dlbeoz(a,h)anthracene 0.40 ·v \/ v 
6 BN 191-24-2 Bcnzo(g,b,i)pecylene 0.50 

"" ./ ../ ../ 
'i 'I ! i. ; • ~ . ,;: . . ' r 
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Surrogate Recovery Outliers 
Sample SMCI 

A ' 
1'\ I 

f\ ... .::: .. JJ 

SMC I: Nitrobenzene-dS (BN) 
SMC 4: Phenol-ciS (A) 

SMC2 

i· 

SMC3 SMC4 SMC5 SMC6 SMC7 SMCS 

----1-. 
-r--

-- L_ __ ---
SMC 2: 2-Fluorobiphcnyl (BN) SMC 3: p-Terpheoyl-dl4 (BN) 
SMC 5: 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
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Internal Standard Outliers 

Method 
Blks LCS 
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Comments: 

LCSD 

i 

Sample IS !-area IS l·RT IS 2-arca IS2-RT IS 3-area IS 3-RT 184-area IS4-RT IS 5-area IS S·RT Is 6-area 

~ I 
/'HI 

P., .. <Rl 

IS I: 1,4-Dichlorobenzenc-d4 (BN) 
IS 4: Phenathrene-dlO (BN) 

- --
IS 2: Naphthalene-d8 (BN) IS 3: Accnophthene-diO (BN) 
IS 5: Chrysenc-d12 (BN) IS 6: Pecylene-d12 (BN) 

LCS MS 
Field Eq. Field 

MS MSD Dup 
RPD RPD Blks B1ks 

RPD 
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SITE/PROJECT: C.C. i It- 6 ~ ARCOC #: ---!b:....:O:...!I:..IZ(i.~0:.....3~:.-______ _ 
LABORATORY: OlJ.~II/ LABORATORY REPORT#: _...._! """CJ 6"-'S....,.S,.__ __ _ 
.METIIODS: c: PA 'pOlO~ I .EPA 7'i'"70A 

: ((uglg) x (sample mass 
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RADIOCH.I!.MISTRY: 

·~--.-

'514"'f(&.. "]:-d$: SCP£'VPI01 gc.t£:VC.I0
1 

«Ot:W£.10 1 tjlC.Pf=L4)1o 1 8<:.Pf:vPI01 

gc.Pt:XIIO, sc.PE.X~/0 I ~c.P&lc: '3/01 iC Pf£-' ··o, SIC.J)~XSIO, 
gc. P&XCJ" 1 ~'-.Pf='IC6iO, gc.PcXCOI", ~CP&X- tO 

SITE/PROJECT: arA-bS ARCOC#: b0\~01 
LABORATORY: QV..ft/11 LABORA T~O~R-::=:Y~REP~O:::R:-:T:-:#:-: -,~9:-:b-:S":::-:fS':------
METHODS: B,\C"-RC-SOI'l(<=rm.sM.pbe/A,..J...\ 

1 
'Q\CM-P..c..~SOI,(&.--. Sp.+ ... \ 

..... 
QC Element/ Method Rep Eq. Field 

Analyte Blks LCS MS RER Blks 
Dup 
RER 

CRITERIA u 20"~ 25%. <1.0 u <1.0 
H3 J./4 .II/A 
U-238 
U-234 
U-235/236 
Th·232 
Th-228 

Th-230 
Pu-239/240 
Gross Alpha v '7J,'1 v v' 
Nonvolatile Beta ,,,, v v ./ 
Ra226 I6S6e.-.; ./ v iVA-
Ra228 . .,/ v ....!· 
Ni-63. 

Ganuna Spec-'- Am241 V' P4 I. I 
Gamma Spec-' Csl37 ../ \/ V' 
Gamma Speo- Co60 v NA. ..,... 

II •• -l<LIQ J \/ -./ 
II II - Pb:21'i lof,1be.-l. -- - " ---- --- -'--L.......:... 

Parameter Method . Typical Tracer 

Iso-U Alpha spec U-232 
Iso-Pu Alpha spec Pu-242 
Iso-Th Alpha spec Th-229 
Am-241 Alpha spec Am-242 
Sr-90 Beta Yingrowth 
Ni-63 Beta NA 
Ra-226 Deamination NA 
Ra-226 Alpha spec Ba-133 orRa-225 
Ra-228 Gamma spec Ba-133 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

REVIEWED BY: 9;:". £?'fC. ¥:"'6 

Field Sample 
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J:Ypical Carrier 

NA 
NA 
NA 
NA 
NA 
Ni byiCP 
NA 
NA 
NA 

Sample 
Isotope IS!frace 

lD 
Isotope IS!frace 

50-105 50-105 
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Contract Verifica\ . ...,,, Review (CVR) . 

Project Leader _B;;;;..YR.;..;...;;:D~-------

ARICOC No. _6::..:0:..:.1=.:20;.;::3~------

ProjectName_C~C~T~A~--6::..:8~---------------

Analytical Lab _ QUANTERRA 

In the tables below, mark any infonnatlon that Is missing or incoffect and give an explanation. 

1.0 Analvsis R, d Chain ofC dl 
Line Com tete? 
No. Item Yes No· If no explain 

1.1 All items on coc complete - data entrv clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for anatvses requested X 
1.5 CuStody records continuous and complete X 
1.6 Lab sample number(s) provided X 
1.7 Date sam~es received X 
1.8 Condition upon receipt information provided X SAMPLES RECEIVED AT 1 O*C 

2.0 Analvtical Laborat, R' rt 
Line com tete? 
No. Item Yes No If no, explain 

2.1 Data reviewed, signature X 
2.2. Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, LCD) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection Limits provided; POL and MDL(or IDL) X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors psovided X 
2.8 Data reported using correct slg. fig. (2 for org: 3 for inorg.} X 
2.9 Rad analysis uricertaln!Y provided (2 sigma error) X 
2.10 Narrative _pJovided X 

BYRD.doc 

Case No. 7215.2207 

SDG No. 19658 ------

Resolved? 
Yes No 

X 

Resolved? I 

Yes No ' 

2.11 TAT met X 30 DAY TAT EXCEEDED DUE TO LIMS FAILURE AT X 
LAB 

2.12 Hold times met X 
2.13 Were contractual qualifiers provided X 
2.14 All reguested result data ~rovlded X 



BYRD.doc 

3.0 Data Qualitv E -- ------- --

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 )Reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? Jnorganlcs and metals reported as ppm 
(mg/liter or mg/Kg). Units consistent between ac samples and sample 
data. 

3.2)Quantltation limit met for all samples? X 

I 3.3)Accuracy X 
a) Laboratory control sample accuracy reported and met for all 

samples? 

b) Surrogate data reported and met for all organic samples analyzed by X DIBROMOFLUOROMETHANE & TOLUENE-dB WERE ABOVE RECOVERY 
a gas chromatography technique? LIMITS FOR VOA SAMPLE #19658-025 

c) If requested, matrix spike recovery dat\11 reported and met. X RECOVERY FOR Pb HIGH 

3.4)Prectslon X 
a) Laboratory control sample precision reported and met for all 

samples? For rad analysis, sample duplicate precision reported and 
met. 

b) If requested, matrix spike duplicate RPD data 'reported and met. X SEVERAL RPDs FOR VOA MS/MSD OUTSIDE QC ACCEPTANCE CRITERIA 

RPD DATA FOR SVOC MS/MSD NOT REPORTED 

I 

3.5) Blank 'data X CHLOROMETHANE, METHYLENE CHLORIDE, ACETONE & 2-BUTANONE 
a) Method or reagent blank data reported and met for all samples? DETECTED IN VOA METHOD BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and NA 
met? 

3.6)Contractual qualifiers provided: "J". estimated quantity; "8"-analyte found X 
in method blank; ·u·- analyte undetected (results are below the MDL or 
k (rad)); "H"-analysis done beyond the holding time. 

3.7)Narrative Included, correct, and complete? X 

\--~~· 



BYRD.doc 
4.0 Data _.lality Evaluation Continuation 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/ .. 
Fraction No. Analysis Qualifiers 

1 9658-001 MS/MSD 8270 RPD NOT REPORTED 

Were deficiencies noted. ~ © No 

Based on the review, this data package Is complete. ©Yes~ 
If no, provide : nonconfonnance report or correction request number 

_Reviewed by: W . f>Sb ~~. Date: 3-19-99 

2086 

Comments 

i 

.. 

and date correction request was submitted ....;3-:::..=:22:::..·.=.;99~---

Closed by: t.A.J , \?~ " .. SA.lJ..r Date: 3 ~ d-9 - '}) 



03/22/99 12:42 ft5058443128 SNL SMO 

'Ode: 

9u~: 

'P4te: 

";u: 

*************************** *** ACTIVITY REPORT *** 
*************************** 

TRANSMISSION OK 

TX/RX NO. 

CONNECTION TEL 

CONNECTION ID 

START TillE 

USAGE TIME 

PAGES 

RESULT 

3-22-99 

Diane Mueller 

QSTL 

(314) 298-8566 

(314}298-8757 

4577 

7Pl3142988757 

QUAN SL 

03/22 12:42 

00'23 

1 

OK 

~. o/'P.,u: 
('/~~ 

";u.: Wendy J. Palencia 

(), 7578 

~: (505) 844-3132 

";u: (505) 844-3128 

COC: 601203 SDG: 19658 Tracking No: 2086 -----
NOTE: Diane, 

1 

The RPD for SVOC sample #19658-001 ms/msd (pg. 098) was not 
reported. 
Please send a corrected page. 

Thank you, 
Wendy 

~001 
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Records Center Code: ER /1334/068/ DAT 

SMO ANALYTICAL DATA ROUTING FORM 

ProjectName: CCTA-68 Case No./Service Order: 7215.2207/ CF0670 ----------------------
SNL Task Leader: BYRD Org/Mail Stop: 6134/1148 ------------
SMO Project Coordinator: SALMI Sample Ship Date: 12/4/98 ------------

ARCOC Lab LabiD 
Preliminary 

Received 
Final 

Received 
EDD Req'd EDD Rec'd 
YES NO YES NO 

601205 QUAN 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

Filed in Records Center/ER: 

Comments: 

19592 

Date 
Correction 
Request#: 

Requester: 

313/99 [!]000 
DODD 
DODD 

3- 30- 91 Signature: 

Faxed To: 

Person Notified: 

3- ?:J:J·-9~ Transmitted To: _P_A_VL __ E_T_I_CH _____ _ 

Transmitted By: f o-.~n ~ .h...o.. 

tf-CJ~rrJ FiledBy: I=· ~ 
tJ !C 

------------

·~\:. 
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Lab 
Sample 

10 

1 RMMA ~ Ye5 0 No Ref. No. ·~-~'!!~!~.:r:r:~~-Jc!~~~:~~~~~:~~;;:~~t~"1fl. ·a·:~~ Special lnstructlons/QC Requirements :~J?~~i'm~f~.~~ 
. :{.l.?~le_ E(l!l!r~;(~~~~dlyy) yl~~·~t}~:_-_. ·.', ·: EDD roJYes ONo ·Condl~l~o~:C?{l.<"~:':~ 

Sample·DisposaiD Return to Client IE Disposal by lab .;-.E 1 db~··,.?·:-.v.·.·.·.v.·:\1cj .·.·t.·.·.·.·.·.•>:v L.C ·Rec~fp,t·~x- ~ .. .,. ..... · o ere ,,, .. · · · . · · · · Raw data package [giVes ONo ~v,;,.~~~·:·:<-<" 
Turnaround Tim~ Normal D Rush Required Report Dale .j ac: liiii&.::::?:~;f~.k~~~,::~~;: , • ~~**'~~~~~~ 
sam Je 'Name ..SltlnaiW'fL___, JniL ..QammmytOruanizalionll?honL (@l<:a.X~ ~ t>ot~o::r ::1:~~~}}?.~:::::;:;: 
Tea~ J'oE "P~111..6ru:~ ~G"Wf JIL IOh\1 fttf~} Rlr·1if(•Z'f=!1 :~~~~}!?K~~~:::~·:;:;:· 

... • r ~;~"$·~·~ t'5'.Y·:·~·:-:-: 
Members ·~,·~~..:.>!- . ~~-·~·:·:-~·> 

Please list as sel)!lfDfetePort. .-..·.; .. ·:--... ~~-~'>·~·-·:.:.:<·~ 
1. Rellnqli&hed by Org. Jf!.}~. D~~.J.:!:/.~i_Y-_TII_!!_e_/oJ'!:L_ 4.:. A.':~~~~~- Org. Dale Time 

~~~~~~~Oif.ti!J~-___:O~:JHB 7 SMO)_Da~e_~-~/3/~~ llme Jf?.L. 4 .. Received by . ·-··-- ·-.. --·-·-· ·- ___ f!'}!· ~~~?---·-·· n~.~---- ... 
__ ~f9·'1D.f!~~L~~~~!_~f.fo.~-TI~~..LYQ __ s~ A~~~~~~-~·--- Org. Date Tl~------· 
2. Received by Org. Dale Time 5. Received by Org. Date Time 
·3. Relinquished by om:---· ---Oaie---· -.--Time-.... -·- . s: Relinquished llY---·--------Oig. Dai;.----Ti,i;& -·-· -· .. - . 

13.Rooelvoohv ________________ ~~~c-----~~~----~~~--~~~----~----------------------------------------------------
WHITE- •.. ·~<??~pg~y-~amples, BLUE· b~~~@.U'L, Samplus, YELl01 1MO Suspense Copy PINK· Field Copy 

Org. Dote 6. Received by 

.. _____ _. -· ~-~ ~-·------- ·--o~g. ----·~ -·-
Time lime Dalo 

o, 



St' 'PDI.CO!liU~Ol 
~-I•UU.UIIIuUI 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
CONTINUATION FORM 

PAG!; _1:_ OF __:i_ 

AR/COC~I fDoCzo~' 
I r 

-----
r & Method ""'"u""""' 

I I 

Project Nama: Ce-rA - (e~ _ Pr~Jecf!T'ask Manager:_ .-a~/ fAI/~~1 ':-~ Case No.: .. "Jt.y;:. ~w1o 0 f 
LocatiOn J Tech Area Reference LOV (avaflable at SMO) 

.., d 
p lf'r · g' ~ z Container 5 

Bulldi-h /' Room '2 ·- .! CD·- "0 Cll 
lllty c .s::: - II -or, 0 -•- - Ul Q. ili J:: Q.GI 

ER Sample ID or t11 fr n: Date/Time Sample Presera E::: ... E 
Sample No.· Fraction I Sample Loaatlon Detail ~ c IU Collected Matrix Type ~0~ ~'!V~ /Jl8 ~ jlf_~ 

lol~l~l~!wlsl-l"lo!Jf~·~~.7.?1c·~ lo·S'·II~e_lt1-/!JtJ ~~~1 ~ I~ l1t, I Lt" 16 l!r4 
I~ I { l_{ 1-/.ll~bl _L_-Lf_ J_I_L_Lll1 ~_j__1 __ 1_""1_ _l_j _l_l_Ll 
leJ(Ql!Jjel~l \ Dt~~1~-SA ,, ... ..z.-1 H -\ ~~~(I -rT-1 I a 'I. 
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Sample Number 

ARCOC #601206 

VOC & SVOC Analysis 

CCTA-68-GR..020-0.5-1.0-SA 5U,B 36U,B,J 

CCTA-68-GR..020-1.5·2.0-SA 5U,B 30U,B,J 

CCT A-68-GR-020-2.5·3.0-5A 5U,B 22U,B,J 

CCTA-66-GR-021..0.5·1.0-5A 5U,B 33U,B,J 

CCTA-68-GR-021·1.5·2.0-SA 5U,B 29U,B,J 
·. 

CCTA-66-GR·021-2.5-3.0-SA 5U,B 31U,B,J 

CCTA-{)8-GR-022-0.5-1.0-SA 5U,B 32U,B,J 

CCTA-66-GR-022-1.5-2.0-SA 5U,B 37U,B,J 

CCTA-66-GR-022-2.5·3.0-SA 5U,B 20U,B,J 30U,B,J 

CCTA-68-GR..023-0.5-1.0-SA 5U,B 32U,B,J UJ 

CCTA-6B-GR..023-1.5·2.0-SA 5U, B· 20U,B,J 21U,B,J 

i9CTA-68..(3~-023-2.5~0-SA _ 5U,B 29U,B,J UJ 
- -· 
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DV Qualifiers- The enay wiU be taken from the list of valid qualif~US and associated comments. If other qualifiers 
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MEMORANDUM 

DATE: April 28, 1999 

TO: File 

FROM: Matthew Kase ~ 

SUBJECT: Organics Data Review and Validation 
CCTA-68, ARCOC No. 601205, Case No. 7215.2207 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summarv 

The samples were prepared and analyzed with accepted procedures and specified 
method (VOC - EPA8260 and SVOC - EPA8270). All compounds were successfully 
analyzed. Problems were identified with the data package that resulted in the 
qualification of data. · 

1. VOC analysis: In the method blank, methylene chloride, acetone and 2-butanone 
were reported at an estimated value (11 J" coded). Positive sample results less than 
ten times the blank concentration will be qualified 11U" and non-detect results will 
not be qualified. . 

2. VOC analysis: The correlation coefficient (R2) for acetone and 2-butanone was 
outside the QC acceptance criteria. Positive sample results will be qualified "J" 
and non-detects will not be qualified. 

3. SVOC analysis: Samples (19592-010 & 012) were extracted after the holding time 
had expired. Positive sample results will be qualified u J" and non-detects will be 
qualified .uuJ." 

Data is acceptable and QC measures appear to be adequate •. The following sections 
discuss the data review and validation. 

Holding Times 

VOC analysis: The samples were extracted and analyzed within the prescribed holding 
times. 



SVOC analysis: The samples were extracted and analyzed within the prescribed 
holding times except samples 19592-010 & 012 were extracted outside the holding 
time and results will be qualified as noted above in the summary section. 

Calibration 

VOC analysis: Initial calibration met QC acceptance criteria except the R2 for several 
compounds {see checklist) were below 0.99. Sample results are non-detect and no 
data was qualified except for acetone and 2-butanone as noted above in the 
summary section. 

Continuing calibration met QC acceptance criteria except the relative percent 
difference {RPD) for bromomethane {41. 7%), chloroethane {37 .1 %), 4-methyl-2-
pentanone {32.1 %), 2-hexanone {30.0%) were slightly outside the QC acceptance 
criteria {20%) but less than 40%. Sample results are non-detect and no data was 
qualified. The CCV RPD for acetone (99.9%) and 2-butanone (55%) was outside the 
QC acceptance criteria and data W<!S already qualified due to initial calibration 
infractions, no further qualification is necessary. 

SVOC analysis: Initial and continuing calibration met QC acceptance criteria~ 

VOC analysis: No target analytes were detected in the method blanks except as noted 
above in the summary section. 

SVOC analysis: No target analytes were detected in the method blanks. 

Matrix Spike/Matrix Spike Duplicate (MS/MSDJ Analyses 

VOC & SVOC analysis: MS/MSD met QC acceptance criteria. 

Laboratory Control Samph~/Laboratorv Control Sample Duplicate (LCS/LCSD) Analyses 

VOC & SVOC analysis: LCS/LCSD met QC acceptance criteria. 

Surrogates 

VOC analysis: The surrogate recovery met QC acceptance criteria. 

SVOC analysis: Surrogate % RECs met OC acceptance criteria except two samples 
(19592-01 0 & 012) were below the QC acceptance limit. Samples are already 
qualified due to a holding time infraction and no further qualification is necessary. 

Internal Standards 

VOC analysis: Internal standards met QC acceptance criteria except the area for 
Dichlorobenzene in sample 19592-013 was slightly below the QC acceptance criteria. 
Sample results are non-detect and no data was qualified. 

'\ 
J 

__ ... / 



SVOC analysis: Internal standards .met QC acceptance criteria. 

OtherQC 

VOC & SVOC Analysis: No equipment blank (EB), trip blank (TB), field blank (FB) or 
field duplicate pair was submitted on ARCOC. 

No Qther specific problems were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

April28, 1999 

File 

Matthew Kase ,...."- · 

. . . : ~ 

Inorganic Metals Data Reyiew and Validation. 
CCTA-68, ARCOC No. 601205, Case No. 7215.2207 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
method (Metals.- EPA6010B and EPA7470). _All compounds were successfully 
analyzed. No problems were identified with the data package that resulted in the 
qualification of data. 

Data is acceptable and QC measures appear to be adequate. The following· sections 
discuss the data review and validation. 

Holding Times 

All samples were analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration data met QC acceptance criteria. 

Blanks 

No target analytes were detected in the method blank, initial calibration blank or 
calibration blank. 

Matrix Spike/Matrix Spike Duplicate "(MSIMSDl Analyses 

MS/MSD met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

LCS/LCSD results met QC acceptance criteria. 



ICP Serial Dilution 

JCP serial dilution met QC acceptance criteria except the RPD for lead (10.5%) was· 
slightly greater than the 1 0%. No data was qualified. 

lCP Interference Check Sample 

Interference check sample met QC acceptance criteria. 

Other QC 

No trip blank (TB), field blank {FB), e·quipment blank (EB) or field duplicate pair were 
submitted on ARCOC. 

No ·other specific problems were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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MEMORANDUM 

DATE: April 28, 1999 

TO: Rle 

FROM: Matthew Kase fh ~ 

SUBJECT: Radiometric Data Review and Validation 
CCTA-68, ARCOC No. 601205, Case No. 7215.2207 

See the attached Data Assessment Summary Forms for supporting documentation on the 
data review and validation. 

Summarv 

All samples were prepared and analyzed with accepted procedures and specified methods 
(Gross ·alpha/beta RICH -RC-5013). All compounds were successfully analyzed. No 
problems were identified with the data package that resulted in the qualification of data. 

Data is acceptable and QC measures appear to be adequate. The following sections discuss 
the data review and validation. 

Holding Times 

The samples were analyzed within the prescribed holding times for all methods. 

Blanks 

No target analytes were detected in the method blank. 

Laboratory Control Sample/Laboratory Control Sample Duplicate CLCSILCSDl Analyses 

Met QC acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

Gross alpha/beta analysis: No MS/MSD data submitted for ARCOC. 

Other QC 

No trip blank (TB), field blank (FB) or field duplicate pair was submitted on ARCOC. 



No other specific problems were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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DATA VALIDAJ.iON SUMMARY: 

SITE/PROJECT: U-"t"A- (;¥ CASE#: 7~J !(" • .).).e1 
ARCOC #: C.Cl.:2t> ~ 
LAB ORA TORY: cih.u>."'\ trr "'-

# OF SAMPLES: I $G. MATRIX: ~.·I 
LAB SAMPLE IDs: J1sj~- e l - ol'...:=;;!.!... _______ _ 

LABORATORY REPORT#: .--l(..:.,e:S'~1..::.> ________ _ 

2. CALIBRATIONS I .Y ""('I v/ ./ 

3. METHOD BLANKS I J.. ./ ./ 

4. MS/MSD I ~ ./ ./ 

l. LABORATORY ~ ./ 

6
. ::::~;MPLES ~~ 

./ 

7. SURROGATES 

8. INTERNAL STDS I . ../ 

J -ESTIMATED . 
U- NOT DETECTED 

UJ- NOT DETECTED, ESTIMATED 
. R - UNUSABLE 

I 

I 

REVIEWEDBY: ~~ DATE: 1-.:>-ff..-'r/ 

I ./ I I / 

./ I I ./ 

/ I I ,.;A 
·I ./ I I / 

,...~"'. 
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VOLAT.IL.ll. oRGANICS: Page 1 of2 
SW-846 -Method 8260 

SITE/PROJECT: ~C':i..+-~ C6" 
LABORATORY: &>\).-~. ___ ;._ ___ _ 

REVIEWED BY: 

.r·"" ,...-t", 
') 



VOLATILh vRGANICS: Page 2 of 2 
SW-846 ·Method 8260 

SITE/PROJECT: C....C..\ A-- <P'< ARCOC#: ~et~.>oS' 
LABORATORY: Q~~. LABORATORY REPORT#:. _ _ 1'(_(;11...::. .. -""").'-----

Surrogate Recovery and Internal Standard Outliers <]) 
Sample SMCl 

7'l5l>--- n 
M\~ 

tr.. . 
1'. 

SMC 1: 4~Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

SMC2 SMC3 IS 1-area IS 1-RT IS 2-area 182-RT IS 3· area 
14\.\"!.>7~ 

·---"'ta. ks. 
~~ ~l 
.:l - " .!. "i.b-..' ~ 

IS 1: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene·d5 (Ill~ - 1 ').i ~'!C).) 

·IS 3-RT 

I 

Comments: (D - :C:5 3. ~ ~J-v Qc_ ~c... So..""tl._ t-f.w.._\~ 1\.dl"'-k_k,k. JJ~~> ~~ gw-\\'{;~ · 
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SEMI-VOLaliLE ORGANICS: Page 1 of3 
SW-846 - Method 8270 

SITE/PROJECT: ~lA -~~ ARCOC#: C:,.o/:l..t~~o:) 

/""""\ 
! ' 

LAB ORA TORY: cp..._;;;;oJ LABORATORY REPORT#: ---'l'-'1'""'.s-;_;...:1 >-"------

CAS# NAME Min RF I Intercept Method I LCS I LCSD I LCS I MS I MSD 
Biles RPD 

REVIEWEDBY: ~ ~ DATE: '/-:19'-11 

Field 
Blks 

}lit ~ tJcA ~ \tJ,\t. 

.r-·\ 



SEMI-VOLa'i'ILE ORGANICS: Page 2 o£3 · 
SW 846 • Method 8270 

SITE/PROJECT: C.C::I;" A~'~ ARCOC #: 't>l..\o5 
LABORATORY: QIA.~. LABORATORY REPORT#: l'frt.>. 

CAS# NAME Min RF I Intercept 

~ +~-?'f 

M=d I LCS I LCSD I ir~ I MS I MSD 
Field 
Blks 
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SE~-VOLA''r!LE ORGANICS: Page 3 of 3 
SW 846 -Method 8270 

SITE/PROJECT: (...c!.:t",A. -' s- ARCOC #: C..t> ~ 

r"''""....,. /,'"'\ 

LABORATORY: cJu.o-..~. LABORATORY REPORt#: ___./'-'iJ...:;,r!_:_..). ___ _ 

Calib Callb CCV JS BNA CAS# NAME Min RF Intercept 
RF RSD/R2 'RPD 

>.05 <20% I Q.99 <20% 

s BN 218-0J-9 Clli}'SCDe 0.70 ~JA -7 7 ,/ 

s BN 117-81-7 bis(2-E1hylhexyl)phthalate O.Dl 7 7 .7 
6 BN 117-84-0 Di-n-octylphthalate 0.01 ../., -./ ./ 
6 BN 20S-99-2 Beozo(b)fiuoranthene 0.70 ~/ 7 .7 
6 BN 207-08-9 Benzo(k)fluoranthcnc 0.70 ./ v: ,;' 
6 BN S0-32-8 Benw(a)PYt-ene 0.70 ../_ II .,/ 

6 BN 193-39-S Indcno(l,2,3-al)pyr!:nc o.so VI 7 / 
6 BN SJ-70-3 Dibcnz(a,h)anthraceoc 0.40 7 .I ../ 

6 BN 191-24-2 Beozo(g.h,i)perylcne o.so II, ;; 7 1,0.$ 

: 

Q) SUf!ogate Recovery Outliers 
Sample SMCl SMC2 SMCJ SMC4 SMCS SMC6 SMC7 SMC8 

1'\ 5'\ ~ • t:o It> J ~\ ~~ .... " '~ 
.,/ 

"OJ~ ,/ '3) ,/ ;/ ;t.J. ,/ 

~,..IV, J••JG) Jl•'\'ij ['INlt'/ d'•1lJ 
SMC l: Nilrobcnzcnc-d5 (BN) 
SMC 4; Phenol·dS {A) 
SMC 7: 2-2.Chlorophenol-d4 (A) 

Internal Standard Outliers 

&\1C l: 2-Fluorobiphcoyl (B:Joo.') 
SMC S: 2-Fluorophcaol (A) 
SMC 8: I ,2-Dlchlorobenzenc-d4 (BN) 

SMC 3: p-Terphcny1-dl4 (BN) 
SMC 6: 2,4,6-Tdbromophenol {A) 

Method LCS MS Field 
Eq. Field 

Blks LCS LCSD 
RPD MS MSD RPD Dup Blks Blks 

RPD 

;/ I~ lA u; Ut ,A pf\- IJir lA- JJA 
I/ 

v 
./ I 

.I , 
./ ., 
" 

1l/ ,II ·ll 17 ll ¥ v IY 1 

I---- -·-----

JJk -tJ~+ Atrf,'c-IJt.. 
Comments: eo - s~k. h lt£ c.. k.t~ ~,_, 12e.s-\ h v t>. 

Q..u...\X:, f/5"1~-.,ID ~··~" ~~ ~""'-5- ':1,~,-t,.J 
41t ').. . I• ~ ... ,s-

~O ~~ g~~~ J.p.c_ ~ :s,~ks D..~~ 
0~\~~ ~r ~~{l'~. 

Sample IS 1-area IS 1-RT IS 2-area IS2-RT IS 3-arca IS 3-RT IS4-an:a IS4-RT IS S-erca ISS-RT Is 6-arca 1S6-RT_J 

If\\\.~ 

-- -- ~ 

IS I: 1,4-Dichlorobenzene-d4 (BN) 
IS 4: Phenathrenc-d 10 (BN) 

--·--

~c... .. , , ALL_ 

v 

- ~ --

fS 2: Naphthalene-dB (BN) 
IS 5: Cbrysene-dl2 (BN) 

~~ 

c:;..W(~ 

-- ~ -- --

fS 3: Acenaphdtenc-d10 (BN} 
rs 6: Pcrylene-dl2 (BN) 

+--~s;>Jf'f 

I 

! 

! 
L._ 

~ 
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INORGAI. ~METALS: 

SITE/PROJECT: c..c:rA--,9' 
LAB ORA TORY: __,6>=1A=G..r~;:;;:...:...!;b...:.. • .,-----
METHODS: 'o(~ll/7176 

Comments: ) 
IJA- A+ 

( 

REVIEWED BY: ~/t.-<.... -.... - . -·--·----·------- DATE: __ j_::~ !?_ -· ·--
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RADIOCHlMilSTRY: 

,.... ... ..,...,_ 

SITE/PROJECT: c.C..'T)r - (, 8' ARCOC #: _,_O...:.f::;..)....;aS ________ _ 
LABORATORY: fJ!AM~ LABORATORY REPORT.#:.....J-t1tz:s1:..to=!..l.__ ___ _ 
METHODS: (f.~ flr\tl,., t ~rv» k\. 'f4U\ -~<t. • .sz,() 

QCElement/ Method 
Analyte Blks LCS MS 

CRITERIA· u 20% 25% 
H3 
U-238 
l/·234 
U-235/236 
Th-232 

. . 

Th-228 
Th-230 
Pu-239/240 
Gross Alpha ./ V' ./{1\ 
Nonvolatile Beta v' ,/ .!;, 

Ra226 
R,a228 
Gamma Spec 
Ni-63 

.. 

Parameter Method 

lso-U Alpha spec 
Iso-Pu Alpha spec 
lso-Th Alpha spec 
Am-241 Alpha spec 
Sr-90 Beta 
Nl-63 Beta 
Ra-226 Deamination 
Ra-226 Alpha spec 
Ra-228 Gamma·soec 

Rep 
RER 

<1.0 

A.-A 
,1, 

Eq. Field 

Blks 
Dup 
RER 

u <1.0 

14\ ~ 

"" .I. 

Typjcal Tracer 

U-232 
Pu-242 
Th-229 
Am-242 
Y Ingrowth 
NA 
NA 
Ba-133 or Ra-225 

· Ba-l33 

Gamma spec LCS contains: · Am~241, Cs-13 7, and ~o-60 

Field 
BUts 

u 

tJit 
J. 

. Sample 
ID· 

. . .. 
. 

. 

. 

. 

. 

. . 

. 

. 

. 
.. . 

Typical Carrier 

NA 
NA 
NA 
NA 
NA 
Ni by ICP 
NA 
NA 
NA 

Isotope IS!rrac:e Sample 

SO-lOS 

Comments: 

REV!EWEPBY: __ .;~---A~ 
.. ···------~[.!:. ___ ~-- ······"'·-'--,..---· DAlT: . '{:::.>..Y-11 

,....--.·"' 

Isotope ISffrace 

SO-lOS 

. - . ~lf. /J ff' 



~ 1: 

HOLDING ...tME/.PRESERVATION: 

SITE/PROJECT: C ... ~.:rJ.. • ' i'" 
LABORATORY: Gv.M..:\-(l"N.. 

Samp1elD Analysis 

c.c-r A ~~G-Il- ()>-l-fJ.Jf,~ 
~~ ISOnP 
SUOC-

e.ctJ\~'-~-vlt- D).~•'if.i""'l,O 1 

Comments: 

!,---.._-., 

ARCOC #: 'Ol~ OS" 
LABORATORY REPORT#: _...:../.::.:fS1::.....!.:~;;;:._---

Holding Days Holding Preservation Preservation Time T'nnewas Criteria DefiCiency 
Criteria Exceeded 

Jl-{ (;1.0 IJA. IJA 
-[ -r 

.. 

-----

REVIEWED BY: DATE~,_Jt ..../~- 'l't 

.·'~. 

Comments I 
l 
I 
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,,....~ ........ _,..~"'\ 

Contract Verification Review (CVR) 

Project Leader -=.BY~R:::D ______ _ Project Name _C;::.C:::..T.:..:.A..:.-~68;::..._ ______ _ Case No. 7215.2207 

AR/COC No. 601205 ---------------- Analytical Lab _ QUANTERRA SDG No. _1.;..;9~5..:..;92;;,._, ______ _ 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analysis Request and Chain of Custody Record and Log-In Information 
-·--- ---- --

Line 
. 

Complete? Resolved?' 
No. Item Yes No If no, explain Yes No 
1.1 All items on coc complete • data entry clerk initialed and dated X I 
1.2 Container type(s) correct for analyses requested x. 
1.3 Sample volume adequate for# and types of analyses X 

requested 
1.4 PreseJVative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition upon receipt information provided X - -- ---------·---

2.0 Analytical Laborat Reoort 
~ . 

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
22 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, X 

Replicate) 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; PQL and MDL( or IDL) X 
2.6 QC batch numbers provided X I 

2.7 Dilution factors provided X 
2.8 Data reported using correct significant figures X 
2.9 RadiochemistiY analysis uncertainty reported (2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT met X 30 DAY TAT EXCEEDED DUE TO X I LIMS FAILURE AT LAB 
2.12 Hold times met X SVOCs RE-EXTRACTED OUT OF X I 

HOLD-SURROGATES FAILED 





f.ff'""\ /'~,.,, 
.. /'"'"·"'\ 

· · Contract Verification Review (Continued). 

3.0 Data Quality Evaluation 
Item Yes No If no, Sample ID No./Fractlon(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm 
(mg/liter or mg/Kg)? Tritium reported In picocuries per liter with percent 
mois1ure for soil samples? Units consistent between QC samples and sample 
data? 

3.2 Quantitation limit met for all samples? X 

3. 3 Accuracy X 
I a) laboratory control sample accuracy reported and met for all samples? 

b) Surrogate data reported and met for all organic samples analyzed by a gas X SVOC SURROGATES WITHIN ACCEPTANCE 
.chromatography technique? LIMITS IN RE-EXTRACT 

c) Matrix spike recovery data reported and met. X 

3.4 Precision X 
a) Replicate sample precision reported and met for all samples? 

b) Matrix spike duplicate RPD data reported and met X 

3.5 Blank data X METHYLENE CHLORIDE, ACETONE & 
a) Method or reagent blank data reported and met for all samples? 2-BUTANONE DETECTED IN METHOD BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met? NA 

3.6 Contractual qualifiers provided:· J"- estimated quantity; "8"-analyte found 111 X 
method blank above the MDL for organic or above the PQL for Inorganic; •u•-
analyte undetected (results are below the MDL, IDL, or MDA (rad)); "J-i."analysis 
done beyond the holding time. 

3. 7 Narrative included, correct, and complete? X 



Contract Verification Review (Concluded) 

4.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Pro biems!Comments/Resolutions 

I 
I 

. ' 

Were deficiencies unresolved? -Yes@ 

Based on the review, this data package is complete. Gve"D "'No 

If no, provide: nonconformance report or correction request number or date correction request was submitted:. ___ _ 

Reviewed by: l_.,._) e o....Q o -C-Cm C ~ 0....... Date: 3 -:Oo ,. 9 9 Closed by: _______ _ Date. _____ _ 
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<· 

Did You Know? 
Quanterra provides technical presentations on a number of 
topics that should be of interest. 

An example is .. Chemical Measurements ofenvironmental 
Samples: Key ConceptS for Effective Om Generation". 
This presentation focuses on fundamental measurcmeM 
concepts that will improve the quality of the laboratory 
effort and the effectiveness of the interaction with the 
laboratOry. Major componenu of the presentation include 
planning laboratory analyses, selecting laboratory methods 
and QC samples, and evaluating laboratory data. Planning 
the laboratory analyses addresses analyto and parameter 
selection to meet various EPA regulations, selecting the 
right type ofQC samples for analysis, and establishing 
measurement quality objectives. 

Selecting -the right method is perhaps-the most critical part 
of a data generation method. The selection should address 
both the measurement quality objectives and the service 
needs ofth~ project, balancing a multitude offactor.s. 
After the laboratory report Is received, much remains to be 
done. EP.A has published guidance on the expected level o 
qt,~ality needed for decision making (QAJ). Data of this 
quality should be evaluated relative to the reliability ofthe 
analyte identification and quantitation and to detennine the 
analydcal error. · 

If you are interested in this presentation or a list of other 
.. _ presentation topics. please call Mar!Y Cahiii. 

( .· 
MESSAGE: 

COO/TOO!lJ 

. 

. ~ 
Quanterra Environmental Services 

13715 Rider Trail North 
Earth City, Missouri 63045 

Telephone: 314-29S.SSSS 
314-298~757 FAX: 

.DATE: 

0 PleaseReply 
0 PleaseComme.nt 

FAXTRANSMISSION • 

LSI.S 86Z nc.S n:J.T 66/H/TO 



rProject ID/Client: . r-
_;M Initiated by/Oat~: Lmur?fi'O 1·6.· '19 Project Mana:er. -:b;t:u\, Mve/lq-

Sample NumbersiQC 
oarc:h or lot numb~rs ~tJ.~9-1J.tiS. f 0/'tl/hJI/:5 IOI!f-ln /9658-{}«5} 
Tesrs: V7JR /9:2/dJ/6'/ , 

~Dilb::IiS:ill d,W (~bl~l:i DD!21:1:112tint~ I!!:Uli 

0 Sample control 0 GC Q Wet chemistry 0 Dam review 

0 Or~ic preparation 0 HPLC Q Metals 0 Radioc:bernisay 

0 Inorganic preparadon O'GC.'MS Q Reporting 0 

~~os:!:!D[Qtmaos:s: (S:hs:ck onnmarinte n[~}: T CJ b~t c."<llllpfltlt!d b,\" cmr.I{I:W 

Holding Time Violatiolts (e.:cceedetl by dnys) Qt~«lio· Assuranr:e/QuQ/iry Comrol 

Caregory 1: Laboratory {ndepend~nt firlO. QC data reported oumide of controls 

0 L Holding time expired in transit 021. Incorrect procedure used 

Q ., Sample rec"d > 48 hrs after sampling. or·~ holding cime hns Q :!2. SOP intentionally modified with QA and tech approval 
expired 

Q 3. Test added by client after expiration 023. Invalid instrument calibration 

Car~gory II: Labormary Depr!ndent 024. Received insu.ffieient sample for proper analysis 

0 4. Instrument failure Q .S. Analyst error Incorrect Ol'lncomplete Clienr Deflvtnr6/e 

0 6. Log-in error D· i. Miscommunication Q 25. Hardcopy deliverable error 
..... 8 . Other (explanation required) 0 26. Electronic deliverable error 

Reportl!tl Dt!tectlon Limits Ell!vatl!d Due to: 

Catl!gory f!l: Ana(•·sls Reruns fQAlQC1 027. Sample matrix: Does not include high ana lyre c:onrent 

Q 9. Surrogares 0 I 0. Internal standards Cl28. Insufficient sample volume 

Q II. Spike recoveries Cl 12. Blan!c 029. Other (explanation required) 

conraminacion 

Car~gory IV: Ana~vsis Renm.s (Confimratiam iWiscellaneorrs -
0 1~. Second column a I-t Contamination 030. Instrument/equipment Tag-out 

check 

0 IS. Confirmation of matrix effects [J 31. Ocher (explanation required) 

Q 16. Other (explanation required> 

Cat~gory V: tlna(vsls Reruns (Dlluzion) 

0 17. Over calibration Q 18. Under calibration 

Q l 9. Other (explanation required) . 
~Ii!iS!!I!!2!l (s;bs;k a DDI:oor.ia!e ;u:en.J.:. a tt:qulred Q )j~t Requiryd / 1 OQ To be complered by project man"gar 

Client notific:d by (name and date): '7::;J,;r ... ~J..U ~JI.Yf/ ){... _! - f I c ~~ ~ Sc_ Utvx_ • f-eiient"s name an r~ponse:" IU a <- J. 

0 In wriciny · :1 B~· racsimilc 0 Process .. as is.: 0\]Re·snmple 
):;;( B!i telephone 1-(.,.qq ~ Other te:cplain) "'q On h~d .!'nril 0 Other r explain 1 ........... 

I .·l'oject rnnn:tg~r (sign:~ture and dare1: O"'bb./J?d Ll /~.. -:1 Rl //II 2 P fL..., I - lt-v;~ 

PAGE 1 of 2 

COO/ZOO~ l.!U.s ssz nc.g, zt:Lr 66/tt/ro 
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( 

\ 

•' 

' 

L<x;=: ~o ..... · _,_\_.;.v __ _ 
-

~!:li:U~tivt ~I:III:!n: To be compktr!d and reo..·ieu'I!Li by cell us.~oc:iure.t lm·cJ/\'rM 

Problem Descriptlon/Rooi CaliSe Aflthor"s initials and date: ---- I L Li/IC,I 

~-~~~~~= - ~=s• +'oN~ . ~ 
6 

. ~ ~.:,S = =3s ,~ . 
,~ VJJ:J' ,..1 kt,_ hro.sM ;, /4J. • 

• • I(}Lrl GP1 ~- lO D~. :?!2.1 qq R - ) 
~orrer:tive Ac:'do1•~ (Short Te.rmJ - Author's initials QlJd dare: .A...... ~~9 

A..s 'i5. "71...1.. Jn.s1-n;~JI!- ~UHJJd ..& ~ ~~;·r-z~ .Jo -/rrvq . .,{-

Cam ~d. s S.tJ. ~ 16 ~~lz~ a l~ I?!A1l12 {&l.iJd [d_ l2e. 
(ltH ; a:f. hal~~ 

CorrecriVI! .'l.cr/on~ ro Prewmt Reoc:curr!!nr.~ (Long TenttJ 
'J2o.r;bli_-Gk t:.k d.fl r~- LIMS s~s~ ~uc «M-!.1~ ! 

Corrective Action approved by (Supe~isor1Group Lead~r) and date: r~ P'f.A~ 
dll.rilriaaa.t CQrl!WSU££f: • 

. 
~orrective Action to be completed by lif orher thDn Supervisor.'Ciroup Le::~.der): . 

: : 
• Corrective Action ism be completed: 

Qunllt! A!iilltnnsl Br:~i;w To be compt'rm:d fly a Q.-1 u:r.•mdclll! 

C Anoma[y a'"Oeficiency 0 Noritied Ops/Sy$ M&nager llnirialsl 

a Funher ~ction required: 

Further action assigned to: 

QA signawre: M Ul,.U...~ ~te: •/_bit:~~ ; 

• eMtinrt. V , ... . . To he completed b_v a Q.-l LISSr~ei.n~t 

·~Verification not required or requested 

Cl Verified! CA completed on: b: 
Q Cannot verify (spe,:ify reason) 

Verified by: Date: 

~oDs:an{nTmaus:s: M!ll1!! ~I!:ISUtt: 

QA sig~tature: yV\ ~.u..U.o Date~ '/.. ~ lg~ 
. 1711< {)T)ot:o~ "' t.}uafll,\' .-tw.rur""l/ "IUIII/oii:J2 u .:~p)" ql tins ,\ t .If imJu::~mw: rtsjmulstrzttls • 

I'AGS20F2 

1:00/COO~ 
CJ;lT 86/T!/TO 



Records Center Code: ER /1334/ 068 I DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CCTA- 68 Case NoJService Order: 7215.2207 1 CF0670 ----------------------
SNL Task Leader: BYRD Org/.Mail Stop: 6134/1148 -----------
SMO Project Coordinator: SALMI Sample Ship Date: U/4/98 

ARCOC · Lab 

601206 QUAN 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

-------------

LabiD 
Preliminary 

Received 
Final 

Received 

19609 

Date 
Correction 

4;-;L-~~ Request#: 
I"~'O...l~c:L 
4-~l- .,, 
5 ~ q.. .. etc 9 Requester: 

4-Ca- Cf'J. Signature: 

Faxed To: 

3/5/99 

Person Notified: 

EDD Req'd EDD Rec'.d 
YES NO YES NO 

l:!J00D 
DODD 
DODD 

4-Cc- 9 <) Transmitted To: _P_A_VL_E_TI_CH _____ _ 

Transmitted By: p\l. \ ~ f\ (\ ~ o..., 
~--

Filed in R~ords Center@ 5-5'-Cf9 Filed By: 

Ok 
b C\ s£ \ c:1) R: 

------------------------~ 
Received (Records Center) By: ---------------------------

• .J... • 



Internal Lab ANALYSIS. REQUEST AND CHAIN OF CUSTODY PAGE _l_ OF~ 
:w~w 1 .~,;~~ 1&.u11 Batch No. SAR/WR No. (Csll284·55f41orARCOCsndSsmpleNumber8.) AR/COC-1 (10/tcC, - -I t.lf'f / /1'16 l"t It{/ qg L>iJII.ltl~.ll. ContrattNo.: A.> ·Z•IP.DB 1 p d 1 Dept. No./Mall Stop: _ ·Date Somp{es Shipped:....~,-... /.~·-/·.-.--··· •

3
._ ......... -

1
~ ... arameter & Metho Requested 

ProjectrraskManaoer.· tS'IPP/ /'lltJU·(Ic.tt .<·.'~·c~rrl~rtwaybl!l.~o.; ..... .:.,...~.--.:...:::t.l~-¢.~-., .. _ ........ ...,.. CaseNo.: ~~.Y.J / I I J I I I I { 
Project Name: CC1'A ' loS Lab Contact: _V!~_M...!?~.~~ ·-- ·- --· SMOAut r ~;n b..aif 

Record Center Code: f.H ISl'ij Ot,.~ I'P~r Lab Destination: --~~~~ ... ~~.!All' . • Billlo:&aooia Na · 'abotalocies 
Logbook Ref No: OIS'I .- SM0Contac11Phono: •. ~{..~1{~·1110 .. SuppierSe 

s .. ~ I .:l!i~e~ Department I ~ 
Servl~e Order No.: .•. -· ~ f~t.~_f? -· ... -· Send Reno!:\ to SMO tdc!Jt P f ~~~ P.Q Box 5800 MS 0154 \IJ 

Location Tech Area • Reference LOV (available at SMO) 'r. ~~~\1\ 
Ll ..J 0 ' ~ ~ 
r'/A . g' u. z Container c ~ ~~ \~1 

1 BtJJding · Room ·c: .5 ~ ..9! .e, Gl "" ~ ~~ c:; en a.DQ. w ~:s~ 
ER Sample ID or '6! a. a: Dale!Time Sam le Preser- E j :S E :'t: \1\ 'S 

S•mple No.· Fraction S""'P" looollon Dotal! .ll 2: w CoUected M•tMx Typo ~~::!'f vaUvo ,';1 B ~ ,';1! -f l 1:: 

I I 

Lab 
Sample 

10 

J2lil.1l!lJ..:~. - o o 1. "~~ ·oi~:~~~.;-~~ tt"'i.; t.& ''N~r !DOD > _!.:1_. ~ _t'_ ~ _i!_~~ .:6._/-1-J-+-1 I I I I 1::.::.>>: 
Ill It IJ1t 1 - 1 L ~ l f r _ J _L __1 \ _ , \l, 1 1 r 1 i- "' 1 . 1 ~>~~~~ 

<lJ~-~~.J4 ~ J I ~ 4 I. 
)-;,·...-.,-..-";·:". 
0.~>"/.· :-:·t~: :': 

~·t 5 - 0 0 ?. Ot?·'\.~·~.D?A q,$"·( too$ i 'I- -- ;:~~:=::::;: 
1\1-11~ I + -, _lL -J.-1. '2.~~~k~0 
~ ~ ' - : tJ ~ ~ . ~ ~ ~ . - ,( ~--~ s~t\~~: 
0 i- ~ - 0 0 1 O'l1·lf.~·'f,tl"V\) JOIV 6 171.1 '/. ~ :~~)): 
I I I - \ I > . I I ___!L 1 "" .,._ :> <~k~~~ 

; ~ ~ . J - ~ I~ ~ 1 ~ J ~ ~ -;.. ~~~ 
~ 1 1 - o D z. '- ou- ~.o • L\.~-S#l 4 ·'i .) ~ tor( \ rs ( ' sA -t. ~'*~ 

'·'·' ... •.• 
RMMA ~Yes 0 No Ref. No. ·~.~~~!e::((~~.1<!~~{~~::~~:4:(tJ~~~-~~sp~-;l~llnstructlons/QC Requirements :~jiri!)·~~~~'§; 

• . . :'.,l?"te. En!~r~~·(n:t~/~dlyy) .:: .. :.7. ::·:··. ;;~. EDD l):gYes ONo ·condl~lqn.!i:~[l~>N: 
Sample ·DisposaiD Return to Client rE Dtsposal by lab .;-.Entered by::0~:--.v.\.i{·.·. ·. ·· ·.·.·.·.·.·.·.: ":-: R d t k IVIY ON ·RpcQip.t·~-<~'-"•~:-:-:>, 

· · . . . . . . . . .. , .. , .. aw a a pac age t...c:::J es o ·~'{~' x*~~~;,::-::.~ 
Turnaround Tim~ Normal D Rush Required Report Dale .j.qo:l~ils.::~~:·;'~·>>?;<·; · ~~kt-~~~~~~ 
sample NamA ..Sionatum.~ .lnlL ..CQffipanyLQroanlzatlontfhonL r<e~d "'j 6c I ~u T ~~m~~~~~:t~:~ 
Team . .foE 'PAIIt.ertt\i ~~ . . J1L i~J r.ny:~~~r-1ict·1":J-<t ;@1:.7~:·~t~;~:::~: 
M b "·./'"" <)oV) . ~~ ..... •' v . em ers ·~·.·:.o(o:'-)..:X\ ~::-:>.-.··,·;· .. <·: 

Please/1st as separate report. ·:--·.:-· ..... ~-':·:·•·:V·····:-:-~·:· 
1. RellrKjUshedby ~ Org ... !!..!.!'1 Dale 1-r.f1./_!!r_Ti~e_J..f.!:.L_ .4.:.~~~~~~by Org. Date Time 

1.Reeelvedby zc~~ Ory.1,.f8{SIJ.pJ_~ale_Jz./,4flfj Time J§;;J. .. 4.Recelvedby ------·-.. -··--~~~· ~~-e ___ ..... 'J!~~---·· 
.~:.~ellnqulshed by t:?t4 ~ '?'.?·~'f_!tl {.)~J 0~~~ p.{'-f/18. ... Tim~J.t~~-. 5:. R~II~•Jishcd_hY ..•.. __ ----· ..... ~~0· Dale r.~~~---· -···· 
2. Received by Org. Dale lime 5. Received by Org. Dale Tlmo 
'3, Relinquished by 0~.---·. . . -Date_ ......... Tlmo .., .. ·-·- s: Relinquished by ...... ·--.. ·-- •• -- ... --()rg. Daie ____ --Ti~e ·--" ..... 
3. A ecelved by OriJ. Date Tlmo 6, Received by .. --·-·---....... _,___ -D~t-e---·---r,~e --- ···-· 

Or g. 

WHITE· )'o,, ,JITlP.iV.!Y .. l?amples, BLUE- J:<!/'!':~'?!!l.RrP.X Samples, YeLLOW· ·o Suspenso Cory PINK· Field Copy 



ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE 2._ OF~ 
sr ~OOI·COII (12·9G) 
~r..e.ltt~tUMIIIb•W CONTINUATION FORM .· - AR/COC-1 WJI1./)(p I 

I 1 
I I 

Projecl Name: C.C.iA_:_~-~--~-- Pro)ecvrask Manager: __ .. rt'f~U?.j_PA~~ll.'t!t___ case No.: .. -=l"Z.!f• 1."U>':k;>O 
~ 

~~· ,\9' ~ Lo-cation I Tech Area-------

Bull(j'ng 
fl/A 

Room 

Sample No. - Fraction EA Sample ID or 
Sample Location Detail 

Iii J IJ_I-1~ IUIIl ___ ~.J 
0IBIOI·IDI01t D'!i•4.s'·1.D·S.A 

JJLI1L-Iili 13 I 
I ~TJTJ !-=T4 I I I ~ j 
e I COlt 1-1 OlOit DW•'{.O•Lt.!·~ 

lLLJJI-1 \Ill~ _/ 
I~IJIJI~l11~1~ J 
f3~t.l~) Ol D\1. 0~·'-\.)-~.C;A 

LWlJ-_UlJ I> ( 
IJIJIJ 1--=H IJ I~ 4 

Reference LOV (avaftable at SMOI 

Container I I c I 
0 

111'-'D .!!! ii.'~ 0 C.CII 
Sample T v 1 Preser- E==i ~~ Matrix ype 0(~~e vallve ~8:: 

s _~,_ _!L 'il) .J.L_ ~ , 
_j 
B 
tit 
4 -

_L 
)~ 

~ 

~ 

H· 
4 

.i 
_& 
~ -s 
I~ 

~\It~ 

l J ~$i 

'1-.l(<.. 

x 
'/. 

1-l~ 

;<. 

>< 

)'IX 

'f.. 

x 
'/..IX 

1-

Lab 
Sample 

10 

( !<~-,:~.-~ \o .... ~~~~~ .. 

:~$-~~ 

-·--~ I >•~»Y il :~<@. 
,-;.»i_.-.;.;y, 
«-X-<'~ 
-~:,\..~·~-
'·~"'"'').,'>(~ 

~ 1:~~~ 
&"~~~ 
.-~·.<:'"~' 

~~i 
f.\ I~ 

I ~ I I I I I I I I I I I >< I I I I I ~~~~: 
"fllrol' 1-ll}_lol~l ~~~ o~~--~~,~.HA l'!·'l·t~liJ__i~_ ~!i(~J ~.{ I_~ I ~~I ~ l ~ l ~~I" I r I I I I I 1 L 1:~·: 

WHITE- To .a.ccomoany Samples, 
\ 'f'A\1\r\~ ("',1'\l'\\1 

BLUE- To Accomnanv Samples, n .. r..,n In <:~M') 
YELLOW- SMO Suspense Copy PINK· Field Copy 



Sl' 200l·COIIII2·9G) 
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ANALYSIS REQUEST AND CHAIN OF CUSTODY 
CONTINUATION FORM 

I 

. cc..r~<.- ~s . ~U<U7/ PAI/U5it(.~ . ?t•~ -z:U>?r:>-o I 1 Pro]ecl Name. _ --· _ ProtecVfask Manager:- . ,.,_ - - Case No ...... ·-- ....•• 

Location I TechAroa • Reference LOV (avaflable at SMO) 

tJ /A g' ~ ~ container 5 

··-· 

PAGE _.J_ OF _i_ 

AR/COC-\ (,o tz.oc, ] 
Parameter & Method Requested 1 

I 11 /1 -,-/ I T 

I I Blildintl Room '2 ·- ~ · ..! r, -o .!! 

.£: £ [I) ~~ c. Gl 
0 

c. I I I I I Lab ER Sample ID or ~ fr 1r Datemme Sample Preser- E = ~ Sam Ia 
Sample Location Detail en o w Collected Matrix Type r!~'fe vallve ~ 8 ::E ~! JDP Sample No.· Fraction 

n1 u 1 ., 1 c. '2. ~-rA -~s -&.dC- J 1 " l_ ~ " " ••• • • " ~ <6 Q 7 - 0 () ~ .... l.l3-1·4·.o~.{-s.A 4 ·~.~ (p~ ,t \ '\~ lllll'i ;I _G,- .J..!.t_ It c.. 71\ ,.. ,.. ,JQ :·~-~~\ 
. ~~.J-~~~\ j _j_, I J I~ f.. !~~1-

e, t> q - o o z. o11-·~.:-~.o-~A ~.:·f" f 1"~0 · ~ '~- _ ~~ 
l J \ - I I -; r 1 I I Jl, - .i:_ y. I r ~:0$~ 
I~ I J I J - il ~ q J J ~ ~ '~- ~%~ 
~ ~ { - 0 D t. o"U· 1U·ll·>"~ 4·'i·{ toy( ~ ~' ~~M$ 
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WHITE· To Accompany Samples, 
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SAMPLE FINDINGS SUMMARY 

Site: __ 6;;;:.,_F _________ _ 

ARICOC: {_~ b Data Classification: r71!2f'GO-""? /L.. ~· 
Sample/ DV '-J 

Fraction }llo. Analysis Qualifiers Comments 

~ ~ Llnr&£ V32 --- ,., ?:dk .f I Tlvt 'P/. -/ 

. . . . 

. 

Sample NoJFractioll No. - This value is located on the Chain of Custody in the ER. Sample ld field. 

Analys~- Use valid test methods provided below or if the result applies to an indivi~ analyte within a test method, 
usc tbe CAS number fiom the analyticaJ data sheet. 

DV Qualifiers - The entry will be taken from lhe list of valid qualifiers and associated comments. If other qualifiers 
not on the list are ueeded. contact Tina Sanchez to coordinate adding them to the Jist. 

Com meats~ This is only to be used if a comment associated witb the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010,EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewedby:7~-Date:._--+!.2/;.~'7'04"--r-::i?"'~------

.. 

' 



INORGANIC METALS SAMPLE FINDINGS SUMMARY · 
M' ~ <;' ~ $' ,. It) ~ 10 CD' -- ~ 0 itj' N' ..... 

COC: 601206 <» ch ~ cJ, ! 
I en cb 0 ..... 

~ ~ ~ ~ Sf ~ ~ i 
CIO 

! ~ 
C') 

% ~ en cb d, I 
0 0 

l ~ ! 
(f) [ ! [ 

(W) co "'t 

[ "''t ~ ; ~ 
,.... "'t 

t;:. !::- t:::. t:::. 
Sample Number ta CD ta .... al ~ t: 

~ cu rG ..Q CD J:j 
<( m m 0 0 u. ::t z > a. CJ) (I) 

CCTA-68-GR-027-4.0-4.5-SA J J JA2 UJA2 JB2 J UJA2 
CCTA-68~GR-027-4.5-5.0-SA J J J JA2 UJA2 JB2 JB2J UJA2 
CCTA-68-GR-027-4.5-5.0-DU J J J JA2 UJA2 JB2 J62J UJA2 
CCTA-68-GR-028-4.0-4.5-SA J J JA2 UJA2 JB2 J UJA2. 
CCTA-68-GR-028-4.5-S.O~SA J J J JA2 UJA2 JB2· JB2J WA2 
CCTA-BS-GR-029-4.0-4.5-SA J J J JA2 UJA2 JB2 J UJA2 
CCTA-68-GR~29·4.5-5.0-SA · J J J JA2 UJA2 JB2 JB2J UJA2 
CCTA-68-GR-030-4.0-4.5-SA J J JA2 UJA2 JB2 JB2J UJA2 
CCTA-68-GR-030-4.5-5.0-SA J J JA2 UJA2 JB2 J UJA2 
CCTA-68-GR-031-4.0-4.5-SA J J JA2 UJA2 JB2 J UJA2 
CCTA-68-GR-031-4.5-S.O.SA J J J~ UJA2 JB2 J UJA2 
CCTA-68-GR-032-4.0-4.5-SA J J JA2 UJA2 JB2 J JA2 
CCT A-6B-c:3R-032-4.5-5.0-SA J J JA2 UJA2 JB2 J JA2 
CCTA-68-GR-OOO..EB JB3 J83 J83 J83 JB3 UJB UJB3 

-
- --- ~ -- - --- - - -- -

%~~ 



SAMPLE FINDINGS SUMMARY 

Sill:: 6 K 
AR/COC: h012..aS Dara Classification:· Orn ~ ../1f 'r-_x 

Sample/ DV J 
Fraction No. Analysis QuaJifieB Comments 

~~ ill-frA (h,_,) M v 

e. ve.--

. 
. 

: 

: 

. 

Sample NoJFraction No. - This value is located on the Chain of CUSiody in tbe ER Sample [d field. 

Aaalysis - Use valid test methods provided below or if the result applies to an individual anaJyto within a test method. 
use the CAS number from the analytical data sheet 

DV Qualifiers- The entry wiU be taken fi.-om the list of valid qualifiers and aasociated cODlDlcnts. If otherqualifieJS 
not on the list are needed, contact Tma Sanchez to coordinate adding cbem to the 6st. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate. needs" modification 
because of an unusual circumstance, or additional clarificatioo is wamoted. 

Test Methods· Anions_CE, EPA6010, EPA602D, EPA7470/l, EPA8Dl5B, EPA808l, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK. HACH_N02, HACH_N03, MEKC_HE, PCBRJSC 

Reviewedb~~-=== Date:. __ ..,&.%;::........:...~..£,·~?'£~-.;;l7"~-------

... 

' .. 



ORGANICS SAMPLE FINDINGS SUMMARY 

COC: 601206 ~ 
t9' .... 

~ I 
ClO th CJ) 0 ~ c ~ .... 

~ 65' ~ (I) ~ ~ 
' I c C\1 CO' ~ T"" 0 ..... c 

(I) 0 - I 

~ :g - I J, c 
(I) 

I") .... .... as en 

* 
<» 1:::. t: c I ~ 0 
~ 

(I) ClO 

t5 (!) ! ~ 1:::. a. 
lO (I) 'C dl (I) w 

(I) c: ·c: e ...... 0 0 I c tij c; >. ..S! 0 (I) Q) c :2 c: >. c: 
~ 

(J ..c "5 ca (.) 
(J .c 0 >. "lil e ..... g - 1j ~ 

~ g Cl> .c c .... .c 
Sample Number E ca N ·::; .$ N rJ) 

? () CCTA-68-GR-027-4.0-4.5-SA UB 
CCT A-68-GR-027 ~4.5-5.0-SA 5.0U UJ R R UJ J 
CCT A-68-GR-027 ~4.5-5.0-DU s.ou UJ 

.·•; CCTA-68-GR-028-4.0-4,5-SA 5.0U R UJ UJ 
f ~ CCTA-68-GR-028-4.5-5.0-SA 5.0U R UJ UJ 

CCTA-68-GR-029-4.0-4.5-SA 5.0U R UJ UJ 
,,,·: CCTA--68-GR-029-4.5-5.0-SA 5.0U R UJ UJ 

CCTA-68-GR-030-4.0-4.5-SA s.ou R UJ UJ 
CCTA-68-GR-030-4.5·5.0·SA UB UJ 
CCTA-68-GR-031·4.0-4.5-SA 5.0U UJ 

i CCTA-66-GR-031-4.5-5.0-SA UJ 
CCTA-68-GR-032-4.0-4.5-SA 5 .. 0U UJ R R UJ 
CCTA-68-GR-032-4.5-5.0-SA s.ou UJ 
CCTA-68-GR-000-EB UJ UJ2 
CCTA·68·GR·OOO-TB 

I ------ --

-~~'7 



SAMJ>LE FINDINGS SUMMARY 

Site:'--__ ..:::;G....::2::;.._ _____ _ 

AR/COC: t::.O/ ~. 0 6" Data Classificatiou: /fc;c/,;,, _, .. .&, <:.. 
Sam piC/ · DV 

FJllCtiou No. Analysis Qualifiers Comments 

~e ~ /1?- L ·/~r'e /% 6/e 

. 

-

Sample No./Fractioa No. - This value is located on the Chain of Custody in the .ER Sample ld field. 

Analyfis - Use valid test methods provided below or if the result applies to an individual ana1yte within a test method, 
usc the CAS number from tbc analytical data sheet 

DV Qualifiers- The entry will be taken trom the fast ofvalid qualifiers and associated COIDIDents. Ifotherqualifim 
not on the list are needed. contact T"aaa Sanchez to coordinate adding tbem to the list. 

Commeafs- This is oaly to be used if a comment associated with tbc qualifier is not appropriate, needs modification 
because of an unusual cimunstancc, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA602~ EPA747011, EPA8015B, EPA3081, EPA8260, EPA8260-M1, 
EPA82'70, HACH_ALK. HACH_N02, HACH_N03, MEK.C_HE; PCBRISC 

Reviewed by~ ..< Date:_----.~"":z:._/<-LY,-'-AJ.~-,,c.---------

. .. . .. 



RADIOCHEMICAL SAMPLE FINDINGS SUMMARY 
-"" 

COC: 601206 
0 
0 
ll'i 
~ 
;! 
@J ' 

0:: 
(!) 

~ 
~ 

Gamma Spec. Analyte 
{.) 
{.) 

Ac~228 JP2 
Am-241 UJP2 I 

Ce-144 UJP2 
Co-60 UJP2 
Cr-51 UJP2 
Cs-134 UJP2 
Cs-137 UJP2 
Fe-59 UJP2 
K-40 JP2 
Pb-212 JP2 
Pb-214 JP2 
Ra-226 JP2 
Ra-228 JP2 
Ru-103 UJP2 
Ru-106 UJP2 
Th-231 UJP2 
Th-232 JP2 
Th-234 UJP2 
U·235HP UJP2 
U-238DHP UJP2 
Zr-95 UJP2 

-

~~/?9 



DATA VALIDATION SUMMARY: 

SITEIPROJECT: '3 CASE#: ll./Si .& ?<27 
1\RCOC #: k 0/t." 
LABORATORY: G UC,., :tcccr;:; . 
LI\BORATORY REPORT #: _ _,I!....L?: ... 'Cu.0"'-9+---------

2. CALIBRATIONS I"'' ~ -,.. I 

3. MElHOD BLANKS I I 1 I 

4. MSIMSD I ./ I 

5. LABORATORY I 
CON1ROL SAMPLES /I 

6. REPLICATES 

7. SURROGATES 

---·--- - .-~--

CHECK MARK 
J- I!STIMA TED 
U-NOT DETECTED 

I -
/ 

II' I I 

,/ 

I I v 
~I I 

REVIEWEL ·;:..~-------

II OF SAMPLES: 'i l.. MATRIX: ~..SOQLbLCO!(/~---

LABSAMPLBIDs: ~ _.i:_:PD '?A~b~~ 11/uo NU~ .. rV~I~ 
klf:z:,,=~nt~~-~~~~~, -' 

I ./ I I / I I 
.,/" 

I v;~oj·l I 
./ ./" 

~I 
r.AS/f 

I -...... 

I ./ I I / 

..,J...-

OAT. ~/.;;~ 
~T 



DATA VALIDATION SUMMARY: 

SITE/PROJECT: 0 3 CASE#: ZZ..ts=. 2 ?OZ fl OF SAMPLES: ' "8, t, (; MATRIX: Gigt,ea, .t-1 
LAB SAMPLE IDs: T ARCOC#: 60/z..oG 

LABORATORY: <? ..... o..., tcc...-e 
LABORATORY REPORT#: --L./-J'f:..J:b:l..!O..::..:z9:.....-______ _ 

I If 'Olf-·-::l.:~'/=-----=z.:-=tr=---_l..._5'_•_J_O-=:---~t1>L::-f'-:-:E.:-:-l.C2:-I-~:-;::;g;-::(..~[ 2. II 0 
:; , ;; ' ~ 

v"' I I ,./ ./ 

I I 2. CALIBRATIONS I -~..:-:-' I ,/ 

I I 10}.~ I I 
../ / 

3. METIIOD BLANKS I ./ I v / 
I I 

I 

4. MSIMSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPUCA TES 

7. SURROGATES 

12. CARRIERICHEM 
TRACER 
RECOVERIES 

CHECK MARK 
1- ESTIMATED 
U- NOT DETECTED 

-
..,/ 

./ 

./ 

.,--

"' 

o/ 

./ 

~ 

/ 

-

SHADED CELLS
UI- NOT DETECTED. ESTIMATED 
R-UNUSABLE 

REVIEWEL ~ -==- DA1 

/ -
/ ,/ 

./ -
·- .. 

....... 

.,. 

0s--/?r; 



..... _ .. 

HOLDING TIME/PRESERVATION: .. ·, 

SITE/PROJECT: (; 3 ARCOC #: 6"0 /2 0 6 
LABORATORY: Q., 0 ...., i'or"ct LABORATORY REPORT#: /9'~09' 

Holding Days Holding 
Preservation Preservation Comments SampleiD Analysis Time Time was Criteria Deficiency 

Criteria Exceeded 
c.cr/1- ~6-f>.-1(- t.l't!J'i'Uo 

7do.;..> 3 clc;..> (.AJ '1 2._ ~-c/! Svoc. 

I ... . . · ..... . .. 

- . . . 

- -~ --- - -------- -- 1-----
.. . 1----.. --- --

Comment:~: 

RcVIEWL ~- .>ATE: ~Z/1r.f 



) 

Memorandum 

Date: 05/14/99 

To: File 

From: Marcia Hilchey 

Subject: Inorganic Data Review and Validation 
Site: 68 
AR/COC:601206 
Case: 7215.2207 
Laboratory: Quantena 
SDG: 19609 

See attached Data Assessment Summary Forms for supporting documentation on the data review and 
validation. 

S1DDDlarv 

All samples were prepared and analyzed with accepted procedun:s and witb specified methods QCP 6010, 
CV AA 7470). All components were successfully analyzed. 

Qualifications were applied to ICP sample results due to blank contamination, failure to meet matrix spike 
acceptance criteria, and failure to meet replicate and field duplicate RPD acceptance criteria 

No qualifications were applied to CV AA sample results. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met QC acceptance criteria for both the ICP and CV AA methods. 

Initial and continuing cah"bration blanlal, the equipment blank. and the method blanks were free of target 
analytes above reporting limits for the CV AA method. 

ICP samples contained several ana.lytes at <5X the value of the method blanks, cahllration blanks, and 
equipment blank Sample results were J qualified. See attached inorganic Sample Findings Swmnary. 

Matrix Soike Analysis 

No aqueous matrix spike samples l\o"ere analyzed for either metals ntethod. No sample results were 
qualified. 

The soil matrix spike sample RPD was high for manganese. silver, and antimony. Posifu-e sample results 
for these analytes were JA2 qualified. Non-detects were UJA2 qualified. 



Laboratorr Control!Laboratorv Control Dopticate Samples 

The LCSfLCSD samples met QC acceptance criteria for both methods. 

ICP Interference check sample PCSl Analvsis 

The ICS met all QC acceptance criteria. 

Laboratory Replicate Analysis 

No replicate aqueous samples were analyzed for either metals method. No sample results were qualified. 

The soil repJicate sample RPD was high for lead. Sample results were J qualified. 

OtberQC 

A serial dilution was analyzed for one sample from this SDG, with acceptable results. A serial dilution 
was not analyzed for each sample with results >SOX the RLs. No sample results were qualified. 

Field duplicate PRD acceptance criteria were not met for calcium and chromimn. Sample results for these 
analytes were J qualified. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



INORGANIC METALS: 

, AR.COCI#: 60tl06 Qf-?eeuj a:; ~;J fca'l LABORATORYRBPORT#: I 9'609 

Comments: 

REVIEWET'BY: ~ ......- DATB: 

.... 
~t/ee 



INORGANIC METALS: 

SITFJPROJECT: ~ C..F ARCOC#: 6012,06 .so,' t 
~~~~~E~:L, L~~RATORYREPORT#: _.._!....,9@...,0::......r...9 ___ _ 

mglkg 

Comments: 

REVIEWEDBY: ~~ ~ ==- -·· DATE: ,...s-.c::::<£<'} ~ -z=y 



.-- Memorandum 

-· 

Date: 05/14/99 

To: File 

From: Marcia Hilcbey 

Snbject: Organic Data Review and Validation 
Site: 68 
AR/COC: 601206 
Case: 7215.2207 
Laboratory: Quanterra 
SDG: 19609 

See auached Data Assessment Sl11lllD8J)' FOIUlS for supporting documentation on the data review and 
'ralidati.on. 

Sommarv 

All samples were prepared and analyzed with accepted procedmes and with specified methods {VOC 
EPA8260, SVOC EPA8270). All compmmds were successfully analyzed. 

Qualifications were applied to VOC sample data due to :f3ilme to meet caJibtation QC acceptance criteria 
and method blank contamination. 

Qualifications l\'-ere applied to SVOC sample data due to exceeded holding time. 

Note: Several VOC sample results received qualifiers for more than one reason. If different qualifiers 
were~ for one sample result, the qualifiers ll'el"e combined. 

Holding Times 

ALL VOC samples and soil SVOC samples were analyzed within the prescribed holding times. 

The SVOC equipment blank (CCTA-68-GR-000-EB) was anal}-zed 3 days outside of the presco"bed 
holding time. Non-detect sample results were UJ2 qualified. 

Calibration 

In,itial and continuing calibration met acceptance criteria for SVOC samples. 

VOC: Acetone, 2-but:anone, and 2-hexanone failed to meet calibration acceptance criteria for the 
following samples: CCTA-68-GR-028-4.0-4.5-SA, -028-4.5-5.0-SA, -029-4.0-4.5-SA, -029-4.5-5.0-SA, · 
()30-4.0-4.5-SA, -027-4.5-5.0-SA, and -032-4.0-4.5-SA. 

Vm}i chloride fililed to meet cah'bration acceptance criteria for the following samples: CCf A-68-GR-
030-4.5-5.0-SA, -027-4.5-5.0-SA, -031-4.0-4.5-SA, 031-4.5-5.0-SA. 032-4.5-5.0-SA, .000-BB. 

4-methyl-2-pentanone and tetrachloroethene failed to meet cah"bration acceptance criteria for the 
following samples: CCTA-68-GR-027-4.5-5.0-SA, arul-032-4.0-4.5-SA See attached organic Sample 
Findings Summaiy for qualifications. 



No target analytes were detected above the reporting limit in the SVOC method blank or field blank. 

Methylene chloride and acetone were detected in several samples at <10X1he value of the VOC method 
blank. Sample results were U qualified See attached mganic Sample Findings SlJ1Il)IllU'y. 

No target analytes were detected above the reporting limit in the VOC equipment or trip blanks. 

Surrogates 

A1I surrogate recoveries met acceptance criteria in both methods. 

Matrix Spike/Matrb: Spike Duplicates (MS!MSD) 

Matrix spike sample analysis met acceptance criteria in both methods. 

Internal Standards 

Internal standards met all acceptance criteria in both methods. 

LabOFator.y Control SampleJLaboraion Control Sample Duplicate (LCS/LCSDl 

LCS/LCSD samples met all acceptance criteria in both methods. 

OtherQC 

Field duplicate analysis met RPD acceptance criteria for both me1hods. 

No other specific issues were identified wbich affuct data qnality. 

Please contact me if you have any questions or comments regarding the review of this package. 



·--. 

SEMI-VOLATILE ORGANICS: 
SW-846 -Method 8270 

SITE/PROJECT: b "i! ARCOC #: t:C>/2t26 
LABORATORY: Q 40,..:ft:cCq LABORATORYlmPOR!#: , '&V f. 

CAS# NAME Min RF I Intercept LCS I LCSD I i~~ I MS I MSD 

RF.VlEWI Y:~..---· )ATE: ~m_ 



SEMTwVOLATILE ORGANICS: page 2 
SW 846 • Method 8270 

SITE/PROJECT: e F ARCOC #: ~0 I~ o & 
LABORATORY: a q.a.("t:"'coa LABORATORYREPORT#: 19t"o9 

CAS II NAME Min RF I Intercept 
Calib 
RF 

Calib 
RSDfRI 

CCV 
RPD 

Method I LCS I LCSD jLCS I MS I MSD 
Blks RPD 

REVIEW! JATE: 'i(~~7 

MS 
RPD 

·~ 



I 

... 

SEMINOLATILE ORGANICS! page 3 
SW 846 • Method 8270 

siTE/PRorncT: ~ t? ARcoc #: Co/ zo b" 
LABORATORY; Gt-Ki..-.r£ r-~ LAaoRATORY-:-R<-EP....::o"""R::..T_#_: -/-.,--~__,...0-~----

Calib Calib CCV Method LCS 
IS BNA CAS# NAME Min RF Intercept RF RSD/R3 lU'D Blks LCS LCSn RPD MS 

>.OS <20"M0.99 <20".4 

5 BN 218-01-9 Chrysene 0.70 ·J / ~ i 
5 DN 117·81·7 bls(2·Ethylhcxyl)phthalate 0.01 

6 BN 117-84-0 Dl-n-octylphthlliote 0.01 

6 BN 205-99-2 Bcnzo(b ).Ouonmthenc 0.70 

6 BN 207-08-9 Flcnzo(k)tluorantbene 0.70 

6 BN 50-32-8 Benzo(a)pyrene 0.70 

6 BN 193-39-!i lndeno(J ,2,3-cd)pynme o.so 
6 BN 53-70·3 Dibem(a,h)anthracene 0.40 

6 BN 191-24-2 Benzo(g,h,i)perylene 0.50 - L,.. b 

Surrogate Recovery Outliers -
Sample SMCI SMC2 SMCl SMC4 .SMC.::S SMC6 SMC7 SMCS Cumments: 

/ --'f'L---~ --- .. 
SMC 2: 2-Fiuorobiphcnyl (DN) SMC 3: p-Terp~nyl-dl4 {BN) SMC 1: Nitrobentene-dS (BN) 

SMC 4: Phenol-d5 (A) SMC S: 2-Fiuorophenol (A) sMC 6: 2,4,6-Tribromopbcnol (A) 
SMC 7: 2-2-ChlorophenoHI4 {A) SMC 8: I ,2·Didllorobcnzenc-d4 (BNl 

Internal Standal'd Outlit:rs 
Sample IS 1-arca IS 1-RT IS 2-arca IS 2-RT IS )·area IS 3-RT IS 4-arca IS 4-RT IS S·arca 

'i-/q 

----1--

_..------ -

. 

IS 1: 1.4-Dichlorobenzene·d4 (BN) IS 2; Naphlhalcnc-d8 (BNl l'i .~· t\ccnaphthene·diO CBN) 
IS 4: Phenathreue·d 10 (BN) ISS; Chrysenc-dl2 (BN) I'\ r,. Perylene-dl2 (BN} 

IS S·RT ls6-arca IS 6-RT 

. I-

REVIEWJ ··--·- •. JATE: 'l/y/9jE __ _ 

' . -· •r-

MS Field Eq. Field a;v C:.Cv' 
MSD RPD Dup Blks Blks ftfD ~fJ) RPD 

IU.12. 
>/ I ) 

1.-- ~ I~ 

-



VOLATILE ORGANICS: 
SW-846 -Method 8260 

SITE/PROJECT: (; ~ ~·"'-'"''-' ... ..., ..., I '-V = 
LABORATORY; Qwc;.,.., z'r::..c....-., LABORAT".," ..,..,..,,..,..., ... ""· ~.,. '--

REVIEWI JATE: .J/0,_ 



VOLA TlLE ORGANICS: page 2 
SW-846- Method 8260 

SITE/PROJECT: _t::_z_ ARCOC #: ,.0 I 2.ch 
LABORATORY: a::; .. tr<CI LABORATORYREPORT#:_~I_?!..l .. W~~a-.LL-9 ___ _ 

Surrogate Recovery and Internal Standard Outliers 

' 
' 

Sample SMCl 

...... ~ 
___....,-

---.,. 

SMC I: 4-Bromofluorobenzcne 
SMC 2: l,2-Dichloroethane-d4 
SMC 3: Toluene-dB 

Comments: 

SMC2 SMC3 IS 1-area IS 1-RT 

__....,--,...-
___.,-

_,...---

IS 1: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

___. 

IS 2-area IS2-RT 

PIC. --_....---

REV! EWE. ,Y: -- ----~ 

.. 
IS 3- area IS 3-lff 

··.· 

---------
.= 

1--

· . . . 

• ... · .... , . :- · ... ·~ ~ 

JATE: :·.>//W-?'9 

, _ _.,,.w• 

-··· 
..-· 



Memorandum 

Date: 05114/99 

To: File 

From: MarciaHilcbey 

Subject: Radiometric Data Review and Validation 
Site: 68 
AR/COC: 601206 
Case: 7215.2207 
Laboratory: Quanterra 
SDG: 19609 

See the attached Data Assessment Summary Forms for supporting documentation on the data review and 
validation. 

Snmmarv 

All samples were prepared and analyzed w.ith accepted procedw'es and specified methods (gross alpha/beta 
RICH-RC-5013, gamma spec. RICH-RC-5017). All components were successfully analyzed. 

Note: The Form 1 sample reSult report submitted with this data package for beta analysis of the equipment 
blank sample (CCTA-68-GR-000-EB) may contain an error. The reported client ID and collection dates do 
not match those of the AR/COC. A laboratory correction has been requested In the interest of expediency, 
this assessment is based on the original infonnation received from the laboratory. This data package will 
be revisited upon receipt of the laboratory corredion and any resulting changes to this data quality 
assessment will be reported. 

No qualifications were applied to gross alpha/beta sample results. 

Gamma spec. sample results were qualified due to lack of precision information. 

Bolding Timt~ 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria. 

No target analytes were detected above the reporting limits in the method blanks for either method. 

Gross beta was detected in the equipment blank above the MD A, but all sample results were >5X the 
equipment blank value. No sample results were qualified. 

No gamma spec. anaJytes were detected above the reporting limits in the equipment blank. 



Labnrat9rv Cnntrol Sample Analysis 

The LCS met acc~ce criteria for both methods. 

Note: The laboratory presented R.a-226 as a gamma spec. LCS analyte with a low recovery. Recovery of this anal}te 
is .not used for this assessm.eJJt of laboratory control. Only the recovery information for Cs-137 was used for · 
asscssmcot of this data package. 

Matrix Snike Analysis 

No mattix spike samples were analyzed with this SDG for either method. 

RePliCate 

The gross alpha/beta laboratory replicate met RER acceptance criteria. 

No replicate sample was analyzed foc gamma spec. ftom Ibis SDG. Since there was also DO field duplicate sample for 
gamma spec. analysis, nor any matrix spike information, all soil gamma spec. non-dcteciS are UJP2 qualified and 
detected results are JP2 qualified. 

OfherOC 

The gross alpllalbeta field duplicate met RER acceptance criteria. 

No field duplicate sample was submitted with this SDG for gamma spec. analysjs. See Replicate section above for 
qualificatim information. · 

No other specific issues were identified which affect data quality. 

Please cootactme if you have any questions or comm.eots regarding the review afthis package. 

) 



... 

RADIOCHEMISTRY: 

SITE/PROJECT: 6 g ARCOC #: 6"0/2.0 ~. . . . , . 
LABORATORY: :o:a~,.,p;;;;; LABORATORY REPOR"I:#: /Cf(,O'f 
METHODS; v~--~·~-"" ~- .• 

"' 
, 

t'e.O// 
QCElement/ Method Rep Eq. Field Field. Sample 

Analyte Blks LCS MS RER Blks 
Dup 

BUts - ID Isotope lstrrace Sample Isotope Istrrace 
RER 

.ClUTERIA u 20% 2S% <1.0 u <1.0 u - SO-lOS SO-lOS 
H3 -
U-238 
U-234 
U-235/236 -
Th-231 
Th-228 
Th-230 -
Pu·2391240 
Gross Alpha ../ ~ _... ../ ./ v . 
Nonvolatile Beta .f ,/ - ./ 1.1 q ,/ 

Ra226 . .. 
Ra228 -
Gamma Spec v ./ -- - v - . .. . I 
Ni-63 -

I 

. 
---- ---

Parame1er Method :I:!J2iel Tracer T~12ical Carrier I Comments: 

lso-U Alpha spec U-232 NA 
Iso-Pu Alpha spec Pu-242 NA 
lso·Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni by lCP 
Ra-226 Deami11ation NA NA . : •.• •• -I· . 

Ra-226 Alpha spec Ba-133 or Ra-225 ·NA I 

Ra-22S Gamma spec Ba-133 NA 

Gamma spec LCS contains: t\m-241, Cs-137, and Co-60 

REVIEW!:.~ dY:~~:;:::-·., -· .. DATE: ... . _Y¥-6 :;2= 



Contract Verification Review (CVR) 

Project Leader BYRD --------------------------- Project Name _c..:..c..:..T;.;.A.;...-.....:6:..:8:__ ______ _ Case No. 7215.2207 

ARICOC No. 601206 
--~----------------

Analytical Lab QUANT~RRA SDG No. 19809 ----------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

--- - ------ --- - ------- -
Line Com lete? Resolved? 
No. Item Yes No If no, e~lain Yes No 

1.1 All items on COC complete - data entrv clerk initialed and dated X 
1.2 Container type(s) correct for analyses reauested X 
1.3 Sample volume adeauate for# and types of analyses reQuested X 
1.4 Preservative correct for analvses reQuested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X SAMPLE #043885-003 INCORRECTLY 

and correct REPORTED AS #043855-003 
SAMPLE #04387 4-002 DUP FOR BETA 
ANALYSIS INCORRECT ON FORM II(PG.000018) 

1.7 Date samples received X 
1.8 Condition upon receipt inJo[matlonJ)rovtded X ------1....-... ~-

-·- ····-·-~ .. ·-----~------...---, ·--.----
Une Com Jete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed sianature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance Dtnlts provided (MB, LCS, Replicate) X NO ACCEPTANCE RANGE PROVIDED FOR X I 

RADIOCHEMISTRY I 

2.4 Matrix spike/matrix sPike duplicate data provlded(lf requested) X 
2.5 Detection limits orovided· PQL and MDL( or IDL), MDA and Lc X I 

2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported 
2.8 Data reported in appropriate units and using correct significant figures X I 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(If applicable) reported I 
2.10 Narrative provided X 
2.11 TAT met X 30 DAY TAT EXCEEDED DUE TO LIMS X 

I FAILURE AT LABORATORY 
2.12 Hold times met X SVOC EQUIPMENT BLANK EXTRACTED X 

i OUTSIDE HOLDING TIME 
2.13 Contractual aualifiers orovlded X 

d--1'!_,_!}' ,uested result and TIC ~if reguested} data erovided X I 



Contract Verification Review (Continued) 

-~ - --- -----.. - ----------- --

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specifiC X QC FOR WATERS REPORTED IN SOIL UNITS 
requirements? lnorga.nics and metals reported as ppm (mglliter or mg/Kg)? Trttium reported In 
picocuries per liter with percent moisture for soil samples? Units consistent between QC samples 
and sample data 

3.2 Quantitation limit met for all samples X 

I 3.3 Accuracy X 
a) Laboratory control samples aeeuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 
technique 

c) Matrix spike recovery data reported and met X Sb, Mg, Ag & Se OUTS ICE QC RECOVERY LIMITS 

3.4 Precision X PRECISION FOR AI, ka, Ba, Cr, Fe, Pb, Mg, Mn & Zn NOT MET 
a) Replicate sample precision reported and met for alllnorganlo and radiochemistry samples 

II 
p) Matrix spike duplicate RPD data reported and metfor all organic samples X I 

' 

3.5 Blank data X METHYLENE CHLORIDE, ACETONE & 2-BUTANONE DETECTED 
a) Method or reasent blank data reported and met for all samples IN VOC METHOD BLANKS 

b) Sampling blank {e.g., field, trip, and equipment) data reported and met X 

3,6 Contractual qualifiers provided: 'J'.: estimated quantity; 'B"-analyte found in method blank X QUALIFIER FOR Na ON SAMPLE #19609-011 INCORRECTLY 
above the MDL for organic or above the PQL for inorganic; "U"- analyte undetected (results are REPORTED AS "B" INSTEAD OF "J" (PG.00020) 
below the MDL IDL or MDA (radiochemical)); "H"-analvsis done beyond the holdina time 

3,7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

' 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and NA 
pestlcidesiPCBs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No 

4.1 GC/MS {8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4,2 GC/HPLC {6330 and 6010) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs provided NA 

4.3 lnorganics {metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 

Comments 

' 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 
I 

19609-012 (043885-003) SVOC & TAL METALS SAMPLE# ON REPORTS INCORRECT 

19609-011 TAL METALS "B" QUALIFIER USED INSTEAD OF "J" 

8CPDMR10 (043874-002) BETA SAMPLE# ON DUPLICATE RESULTS PAGE INCORRECT -
~-- --

Were deficiencies unresolved? ~ 
Based on the review, this data package is complete. 

0 No 

Ove@> 
If no, provide: nonconformance report or correction request number 2096 and date correction request was submitted: 4-6-99 

Reviewed by: \ A.J , Po ~ ~~ sqy Date:. __ ..::l4~-6-=99=:..... ___ _ Closed by: I b)~ e~.r; g Date: 5-$ .... ~ 

-·"'· 



Salmi, Douglas R 

From: 
~ent 
fo: 

Subject: 

Salmi, Douglas R 
Thursday, December 10, 199811:49 AM 
'Diane/Quanterra'; Pavletich, Joseph; Byrd, Caroline S; Palencia, Wendy J; Jensen, Suzi L; 
Herrera, Lorraine R; Puissant, Pamela M 
Missed Hold Time; COC 601206; Quanterra; CCTA 

~DC- 0/0 
Quanterra- StLouis- notified me on 12-10-98 of a~issed hold time for sample number 043887-001 on COC 601206. 
This is the only water (rinsate) SVOC sample on this COC; all other SVOC analysis on this COC are on soil. The sample 
was taken on 12-1-98 and received at Quanterra on 12-5-98. 
I was unable to reach the client (Joe Pavletich and Caroline Byrd) for direction. (Being a rinsate, obviously re-sampling is 
out of the question). Quanterra is requested to do the analysis AS/lP and document this in the case narrative. This 
analysis will not be invoiced for. . 

1 



TRANSHISSION OK 

TI/RX NO. 

CONl\'ECTION TEL 

CONNECTION ID 

START TIME 

USAGE TillE 

PAGES 

RESULT 

4-7-99 

Fax to: Diane Mueller 

SNl. 5110 

4730 

7p1UU988757 

QUAM SL 

04/07 13:U 

00'28 

1 

OK 

No. of Pllges: 
(Including Cover) 

From: Wendy J. Palencia 

Org!Cornpany: Quanterra Org: 7578 

Ia! 001 

1 

------------------- --------------------------
Phone: (314) 298-8566 Phone: {505) 844-3132 

Fax: (505) 844-3128 

Correction Request 

coc: 601206 SDG: 19609 Tracking No: 2096 

NOTE: Diane, 
• Sample #043885·003 was incorrectly reported as sample #043855-003 

on the data report pages for SVOCs & TAL metals. -
• A ag• qualifier was used instead of "J" for sodium on sample #19609-011. 
• Sample #043874-002 was incorrectly reported as sample #01387-002 for 

Beta duplicate results. c.~ tooo\S~ 
Ptease make these corrections and resubmit the pages. 
Thank you, 
Wendy 



Records Center Code: ER f 1334/ 068/ DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CCfA- 68 Case No./Service Order: 7215.2207 I CF0670 ---------------------
SNL Task Leader: BYRD Org/Mail Stop: · 

Sample Ship Date: 
-------

SMO Project Coordinator: _S_A_L_MI ___ _ 

ARCOC Lab 

601208 QUAN 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preli.minazy Notification: 

LabiD 

19627 

Preliminary 
Received 

Date 

Final 
Received 

3/3/99 

Correction 
3-d.'3·91 Request#: 

~-I"') .....:. ;a.sr Requester: 

3 ·?.. ?.-1 / Signature: 

Faxed To: 

Person Notified: 

6134/1148 

12/8198 

EDDReq'd EDDRec'd 
YES NO YES NO 

C!JD0D 
DODD 
DODD 

Final Transmittal: 8-- ;?& 9 ~ Transmitted To: PA VLETICH . 

Transmitted By: f<l><~ ~ 

FiledinR~ f_-jd -1'j Filed By: )f}. ~ J 

Comments: 0 
~~~~~~~~~~~~~~----

-----------------------------
Received (Records Center) By: --------------------



, 

. ' 

Internal Lab 
ur:uo•.cuc cJ.uTI Batch No 

ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE -
1
- OF ...J::_ 

SAA/WR No. (C1111284-S5t4forARCOCmdSamp111Numbtln.) AR/COC-1 lDOIZof> ~ 

Depl. NoJMall Slop: C.ll'l I /!'18 ·~~~~ s~~Shlppec:I:;;;J.~~-~· rt"'· ~~~11:) .. ~~.1:: Parameter & Method Requested 
Profec:VTask Manager: (S'ffl9/. (/I'IUT'ral >. ··:carrl(Jf{Wayblll "'o: . '' • ', ·~v -. 1::1'A "! ..... ··'' . ...........-;-. ... 4+.~" ..... 

Project Name: C< _ .. lab Contact: _"PI~-l1!:?~~~-- .• __ 

I 

Reccrd Center Code: f!f, ISlll / 01.& /'PAT lab Desllnallon: ~~-· ~~:.~~ ~ _ 
Logbook Ref No: OIS"I SMOContacUPhone:-~/-~~'!· .• 11L_0 • . . •.•• 

SI!IVI~eOrder.No.:--.~f?.~!:_O SenciA r11oSMO ~ua~ .f~S($M 
location Tech Area • • Reference LOV (available at SMO) 

·' - 0 • r/ A g' ~ z Container g 
1 -~~iL======--....'.iA~oorn~=====---i c - .! e-., e ~"" c:.c- ·-uo-

ER Sample 10 or '61 C. en Dale/Time Sample Preser- E.!!:: E 11 

Sample No.· Fraction Sample Location Oeaall ~ 0 ffi Collected Matrix Type ~~~ vallve Jj 8 ~ Jj ~ 

1----

Lab 
Sample 

ID 
~t'A~~~If-

0 1.\ ~ ~ '1 o - () 0 "!r ~ i;tiit.. ... ~A ~ t.~ 1~/atlif, l~ G' !1L_ 1 t, ~" _i_ 5A ~ .. . .... 1 

I) l I ~ '\ I - o {) t o?; ... c. I · 111"D ~v ·U:_ B t.. ~~~::U 
6 ~ I - o 0 7 .J J J .J I fl1 ~ ,c. ~~~~:; 

,, , 6 '\ 1. - o o 1- DS?'O-o.t;·~A o-o.~ J'S'(O $ · T -1. t.. }~~::::;. 
l 1 t. - o t~ ~ I -,, ~ J ~;::-: ... ·\' ,... '-'•:fin. 

• II II II ~-~ ~ t.. - o o q J _j_ · x. ._1~~~~:~ 
'' ~ 'i ~ - o o ~ o~?-C~ ... o.<;'"9'J tS14{ 8 -pu 7- J. ~*::~: 
·llllllll~;-oo~ 1 JL +~=~!.:~===- ~~:::.:::: 

I J ~ ~ - o o ~ , J 't ~ ~~~~~:: 
e '\ 'i - o & 1- • o* .. J.'S'-t.~>?t'- l • .: ... t.. 17f1' ~ , 8 · sA ~ ~~~::: 

RMMA 531 Yes 0 No Rer. No. :~~il1P!~::(~~~~!~s}::<:S:_::~~fi??i~~-~~,Y~~{ Speclallnstructlons/OC Requirement-s 

0 1\2! ~~:L?~•e:~n!~r~ (11)~/~d.:'YY&' 1·r: t·?~ ·:;''( EDO ro~ves ONo Sample·Disposal RetumtoCllent L£J Disposal by lab ·:"e 1 db~ ... ·~":-;~.·.·.v., .. ~ ·. ·::.>:'··:=~·.·.·~~; L.Cl 
0 ere ~Yo'.' r ' • •' •• • ' ••• • ,.., .. ••• • Rnw data packago [B!Yes ONo 

Turnaround Tlm~ Normal 0 Rush Required Report Dale . 1.9C:irlits.·!:-~;~i~~:~1 .L 

1
, ..., 

'Re\eAse.d 'ot~.. coc."' bO _o, 
Sample _Mama SJ.gnatYfe--. JniL .company/qrpanlz:atlontebon!L .; 
Team · .1'oE 'f',..~\o\ 1"L<4~ I 11!. I~ I 'tJ"' !fbJ'o1i\·'Z'C~ ., 
Members 

Please list as separaterflll_ort. 

--=~--1 
4. Relinquished bv Org. Data Time 

1. Received by 4. Received bV O, rg. .. . - -- ·- -
2. Relll'lqUshed by 5. RoliMushod·by o, rg. -·-------------· -2. Received bv 5. Received by o. rg. 

3, Rellnqusnec:J oy -rg. 
------:---------'-----:::-------:::------. -----·- . . ... -..... ~---------..,... . . -- Org. Date Tlmo · e. Relinquished bv o. - .. --· .. ---·- - ------·--·-·"·-----J. ReceiVoo try Org. Dale llme 6. Received by Org. Dale Tlme 

WHITE· ;ro .. A~rop~l).t~amples, BLUE· To Accomoanv Samples, 
bnturn In ~AA(\ 

YELLOW· SMO Suspense Copy PINK· Field Copy 



·, 

ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGt:: __!:___ ur-~ 

CONTINUATION FORM .· AR/COC-1 lpt>t'll'IO s~· •:on •• con <12·9Gl 
,-tua•H'llaol• C 10·111) 1-u• 

1 Project Name: CC-TA- ~_B _ Protect/Task Manager:·- .r5~/- f"A\/~tG\t Case No.: _:!_tA~. 1:U:l~oo 
Location I TechArea Reference LOV (available at SMO) 1 

..: d 
f.) /ft ~ ~ z Container a 

I Building P.oom 'E - .!!! 41 = "C 41 

r:: .c - ~: - u 0 -·- .., (Jl C.tll,c C.CD 
Sample No •• Fraction jeA Sample ID or g' 53- a: Date!Time Sample Type oJurne Preser- E = - E a. 

Sample Location Detail m o w Collected Matrix (JJS) vatlve ~ 8 ~ ~ ~ 

I"'~"~' . (gf -t..t< ~ o1q l?l0l'i 1q 1-1o1o1~ ..J' o}~ .. ,.s--1.-D-?A I.S' .. z.. I~£> I n/-.Jiflb CJ:i'( $ IA_b__ 11(.. I '1° I ' l$.4 I I I ,l.l f... 

• ) I~ ~ ~ - 0 () ~ J J I \ I 1 J .J 111~111) ,t. 

~~ '{- 0" t. 0'3-"\,G.- tJL~ I'll{) I ~D e I '1. 
~ ~ ~ - 0 0 ? J J J f/, J T~~~ 

• 6't ~ - () 0 t.. o~ ... c. 

s 1 ~ - 00 ~ o;~--c.... 

1'100 

J 
s '1-
f(p I It=. I)( 

~ D I - 0 () t. D%-L 1{11' B 'J. 

~ 0 I - 0 0 ;.I J I~ I I il ,c( 

~ f) ~ - ()() Zl I D~~C.. 

~ 0 I~ - 0 f) ~ J 

1110 

J 
~ '1-

l~ 1--r-;1 f... 

~ 0 ~- 0 0 1. O"iD • '- !OliO s ~ 

q 0 ., - 0 o; 1 J ,,., 
' . I 1 J,c.lx. 

~ 
0 "' 

- 0 0 (q 000-t:~ ~~ I 'PIW I ? t..t ij~~ ~ ~~ -1.. 

"II .lo I I I I I I I I I I I I · I 'f' 
- 0 0 r1. ...... f-

-· 0 0'1-
''JI"' I I I I I I I I I I I I I f 11-1.1. l I I~ 

IJ. -J ' I I I IX 
·•••1111111111-IOitlol \ I I I Ill I I I /· 1,44 ltl"t.fl "1° I I 1/ I I I I~ 

-·ollll I I ~ I I I I I I 4 I I · I ~ J~:'-1 ~'it.. I I ~ I I I I I x 

WHITE· To Al'"'f)mpany Samples, 
I ah · ,,..., r.nn" BLUE· To Accomoanv Samples, 

Q.,h 1rn In ~Uf'l 
YELLOW· SMO Suspense Copy PINK- Field Copy 

Lab 
Sample

ID 
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SAMPLE FINDINGS SUMMARY 

ARICOC: 60!20&> Data Classification: If q_A ... - - /'"1C 
Sam pie/ DV 

Fraction No. ADaJysis Qualifiers Comments 

CLTIJ -68-o.lJ-
!Jc. 2. ~1J J reP /C{.If > 1 

&-os. S/7 
CCT/9-6S"-o.S> ,, J .. 
0 -o. :>- D.,( 

CC..T/1 ~ b ~-ol3 
!fa ~~8 s ~. 

~-o.s-S/1 

cc.r/7~6 5:?-o.ll- •• s- .. 
o-o. >- .Or....t 

cc r;?-6'9-oJi 
~~/'I'? it- I( I 5 

... 
o-o. s-- S/9 : . 
CCT/1'--bt?-033- .. 

'• 
o-:...o.=s- .D {..,f . ····-.-· 
.. 

. -.. .· .. 
: 

Sample No.!Fraedon No. ·This value is located on the ChaiD of Custody in tbc ER Sample ld field. 

Analy.sis • Use·varid test methods provided below or if the result applies to an individual analyte within a test method. 
115e the CAS number from the analytical da1a sheet. 

DV Qualifien- The entry will be taken from tbr: Jist of valid qualifiers and associated comments. If other qualifiers 
not on tbe list are needed, contact Tma Sanchez to coordinate adding tbern to the list. 

Commeats- This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual cin:umstancc; or additional clarification is warranted. 

Test Methods- Anions_CE, EPA60JO.EPA6020, EPA747Dfl, EPA801SB, EPA8081. EPA8260, EPA&260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Date:. __ %_.2-=J~»~~.?::..__ _____ _ 
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methylene chloride (75-09-2) 
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Memorandum 

Date: 04/23/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site:68 
AR/COC: 601208 
Case: 7215.2207 
Labmatory: Quanterra 
SDG: 19627 

See attached Data Assessment Summary Forms for silpporting documentation on the data review and 
vali.®tion. . 

Smnmarv 

All samples were pzepared and analyzed with accepted procedures and with specified methods (VOC 
EP A8260, SVOC EPA8270). 

Note: The quality of the SVOC analytical data for samples CCTA-68-GR-033-C. CCTA-68-GR-034-C, 
CCTA-68-GR-035-C. CCTA-68-GR-036-C. CCTA-68-GR-039-C, and CCTA-68-GR-040-C is highly 
questionable. In the initial analytical run, these samples exhibited low surrogate :recoveries. attributed by 
the lab to matrix intelferences . The samples were reanalyzed whh similar results. These :reanalyzed 
samples also exhibited many internal standard recovery failures. The ca.bbmtions, LCSILCSD analyses. 
and method blanks all met acceptab.ce criteria for both analytical nms. · It is determined by the reviewer 
that. due to severe matrix problems,. all SVOC results. both original and reanalyzed, for these samples are 
unusable (R-qnalified). See attached mganic .Sample Findings Summary. · . 

For SVOC data assessment. the remainder of this da1a validation report perWns only to samples CCTA-
. 68-GR~l9C-SA, CCTA-68-GR-033-0~.5-SA. CCI' A-68-GR-033-0-0.S-DU, CCfA-68-GR-033-l.S-2.0-
SA,and CCTA-68-GR-000-EB. 

For VOC data assessment. all samples submitted for VOC analysis in this COC are :reviewed. 

Qualifications were applied to VOC sample data due to failure to meet calibmtion acceptance criteria. 
high field duplicate RPD, and blank tolllamination. 

Qualifications were applied to SVOC sample da1a due to exceeded holding time and internal standard 
recovery failures. 

Holding Times 

The VOC samples were analyzed within the prescnl>ed holding times. 

Sample CCI' A-68-GR-ooo-EB for SVOC analysis was extracted 3 days after expiration of the prescribed 
holding time. All results for this sample were ill-qualified. 



Calibration 

Initial and continuing calibration met acceptance criteria for SVOC analyses. 

The VOC continuing calibration verification RPDs for acetone and 2-hexanone were >200/o and <60o/o, 
resulting in application of the UJ andJ qualifiers to sample data. The CCVRPD for 4-methyl-2-
pentanone was >600/o, resulting in application of th(f R .qualifier to ND data 

No target analytes were detected above the reporting limit in all SVOC blanks. 

VOC sample results contained methylene chloride, 2-butanone, and acetone at levels less than 5Xthe 
method blank values, i'esulting in the application of the U qualifier. See attached organic Sample 
Findings Summary. VOC calibration and eqnipment blanks were free of~ analytes above the 
reporting limit. 

Surrogates 

All VOC and SVOC surrogate recoveries met acceptance criteria. 

Matrix Spike/Matrix Spike Daolicates !MS/MSD) 

MS/MSD sample analysis for VOC and SVOC met rCcovery acceptance criteria. 

The SVOC MSD RPD was bigh for 2 ana1ytes, but all other precision acceptance criteria were met. No 
qualifications were applied 

Internal Standards 

Internal standard recovery met acceptance criteria for VOC. 

Recovery was high for SVOC intetDal standards I (I,4-dichlorobenzene-d4), 2 (naphthalene-d8), 3 
(acenaphthene-dl4), and 4 (phenol-dS) for sample CCTA-68-GR.-033.()-0.S.SA; and for internal 
standaros 1 and 2 for sample CCf A-68-GR-033-1.5-2.0-SA. Associated sample results were J- and UJ
quali:fi.ed. See attached organic Sample Findings Summary. 

Labor.atorv Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

LCS/LCSD samples met all acceptance criteria for both methods. 

OtherOC 

The field duplicate sample results for SVOC met RPD acceptance criteria. 

Field duplica1e RPDs were high for VOC analytes acetone and 2-butanone. No further qualifications were 
applied (see Calibration and Blank sections above). 

No other specific issues were identified which affect data quality. 

Please contact me if you bave any questions or comments regarding the review of this package. 
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VOLATILE ORGANICS: page 2 
SW-846- Method 8260. 
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SEMI-VOLA fiLE ORGANICS: 
SW-846- Method 8270 

SITE/PROJECT: b)} ARCOC #: 60 /212'¥ ~6 
LABORATORY: at;fc;.,a fecco LABORATORY REPORT#: 19'k2 Z 

CAS# NAME Min RF I Intercept 
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SEMI-VOLA(ILE ORGANICS: page 2 
SW 846 - Method 8270 
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SITE/PROJECT: .f-:.8 ARCOC #: 60 I zo'g a fl.· 
LABORATORY: Cacz t-c CC4 LABORATORY REPORT#: I r& 2 7 

CAS# NAME Min RF I Intercept Calib 
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CCV 
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SEMI-VOLA'TILE ORGANICS: page 3 
SW 846 - Method 8270 

siTEIPRorncT: £ i? ARcoc #: co 1 z..q( 
LABORATORY: f'tA....t.-n•'l~~/...-r. .LABORATORYREPORT#· L9£,_z...z 

ll-/-z,.. \l-/M .. 
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LCS .L~SD RPD MS . . 
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5 BN 218-01-9 Chrysene 0.70 v· .,... ./ ./. 
5 BN 117-81-7 bis(2·Eihylhexyl)phthalate 0.01 . .. . . .. 

6 BN 117-84-0 Di-n-oetylphthalate 0.01 '• 

6 BN 205-99-2 Bcnzo(b )fluoranthcne 0.70 

6 BN 207-08-9 Bcnzo(k)fluorantbene 0.70 

6 BN S0-32-8 Benzo{a)pyrene 0.70 

6 BN 193·39-S Indeno(1,2,3-ed)pyrcnc 0.50 

6 BN 53-70-3 Dibenz(a,h)anthracenc 0.40 

6 BN 191·24-2 Benzo(g,h,i}pc:t)'lcnc o.so ...... .... 
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Internal Standard Outliers 
Sample IS !-area IS 1-RT lS 2-arca 1S2-RT IS 3-arca ISJ-RT IS4-arca 1S4-RT ISs-area ISS-RT Is 6-arca 
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· ·' Memorandum 

Date: 04/23/99 

To: File 

From: Marcia Hik:hey 

Subject: Inorganic Data Review and Validation 
Site: 68 
AR/COC: 601208 
Case: 7215.2207 
Laboratory: Quanterra 
SDG: 19627 

See attached Data Assessment SUIDIII8lY Forms for supporting dOCUlllentation on the data review and 
validation. · 

Summary 

All samples were prepaied and analyzed with accepted procednres and with specified methods (ICP 6010, 
CV AA 7470). All components were successfully analyzed. 

No qualifications were applied to CV AA sample results. 

Qualifications were applied to ICP sample results due to: blank contamination; failure to meet laboratory 
replicate RPD acceptance criteria; and failure to meet matrix spike recovery acceptance criteria. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met QC acceptance criteria for both the ICP and CV AA methods. 

~ 

Initial and continuing calibration blanks and method blanks were free aftarget analytes above reporting 
limits in the CVAA analysis. 

Qualifications were applied t~ ICP soil. sample data for analyte results which were <5X the amount 
detected in the initial calibmtion blank (thallium), the continuing cah'bration blank (antimony) • the 
equipment blank (zinc and sodium) and the method blank (betyllium). 

Qualifications were .applied to ICP aqueous sample da1a fur analyte results which were <5X the .amount 
detected in the continuiitg calibration blank (lead) and the method blank (iron, barium, and manganese). 

Matrix Spike Analysis 

The J qualification was applied to the 3I)timony result for sample CCfA-68-GR-040-C due to low MS 
recovery. Antimony resu1ts for other samples were not qualified due to prior application of qualifications 
(see Blank section above). 



... 

No matrix spike duplicate samples were analyzed for either metals method. No sample results were 
qualified as a result. 

Laboratory Control/Laboratory Control Duplicate Samples 

The LCS/LCSD samples met recovezy acceptance criteria for both methods. 

LCSD RPD for sodium and barium failed to meet acceptance criteria No results were qualified since 
other precision indicators Qaboratozy replicate RPD and field duplicate RPD) met acceptance criteria. 

ICP Interference check sample QCS) Analysis 

The ICS met all QC acceptance criteria. 

Laboratory Replicate Analysis 

Sample results for chromium were J-q_ualified due to high replicate RPD. Laboratozy acceptance criteria 
were met for all other analytes. 

OtherQC 

A serial dilution was analyzed for one sample from this SDG. Serial dilution acceptance criteria were met 
for that analysis. Other samples had results >50X the PQL, but serial dilutions were not analyzed for 
these samples. No sample results were qualified . 

Analysis of the field duplicate sample met all RPD acceptance criteria 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 
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MEMORANDUM 

Date: 04/23/99 

To: File 

From: Marcia Hilchey 

Subject: Radiometric Data Review and Validation 
Site:68 
AR/COC: 601208 
Case: 7215.2207 
Labo:ratory: Quanterra 
SDG: 19627 

See the attached Data Assessment Summary Forins for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted proccdmes and specified methods (gross 
alpbalbeta RICH-RC-5013. gamma spec. RICH-RC-5017). AU components were successfuUy analyzed. 

Qualifications were applied to gamma spec. sample IeSUlts due to failure to meet laboratoty replicate RER 
acceptance criteria, and failure to meet field duplicate RER acceplance aiteria 

No qualifications were applied to gross alpbalbeta sample results. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria 

Laboratory Control Sample Analyses 

The 1.CS met acceptance criteria for both methods. 

Note: The laboratory presented Ra-226 as a gamma spec. LCS analyte·with a recovery of 61.3%. 
Recovery of this analyte is not used for assessment of laboratory control. Only the :recovety information for 
Cs-137 was used for assessment of this data package. 

Blanks 

No gross alphaJbeta target.analytes were detected above the reporting limits in the method blank. 

Pb-212 was detected in the gamma spec. method blank, but all sample results were >5X the blank vahle. 

No target analytes were detected above reporting limits in the equipment blank of either method. 



, 
Matrix Spike Analysis 

No matrix spike sample was analyzed with this SDG for either method. No sample results were qualified 
as a result 

Reolicate 

The gamma spec. laborato.ry duplicate RER was > 1 for Ac-228, Ra-228, and Am241, resulting in 
application of the J qualifier to the sample data. 

The gross a1phalbeta laboratory replicate met acceptance criteria. 

OtherOC 

The field duplicate gamma spec. sample RER was > 1 for Ac-228 and Ra-228. No further qualifications 
were applied (see Replicate section above). 

The field duplicate gross alphalbeta sample met RER acceptance criteria. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions of comments regarding the review of this package. 



RADIOClli,lviiSTRY: 
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LABORATORY: Utuo.cz feCC9' LABORATORY REPORT.#: I?' 2. 7 
METHODS: ______________________________________ ~-------

'1/q '·· 

QCElement/ 
Analyte 

Method 1 J!.'., 
Biles LCS MS 

Rep 
RER 

Eq. 
Biles 

Field 
Dup 
RER 

Field 
Biles 

Sample 
ID Isotope I IS/Trace I Sample I Isotope I ISffrace 

CRITERIA u 120% 25% 
H3 
U-238 
U-234 
U-235/236 
Th-232 
Th-228 
Th-230 
Pu-239/240 
Gross Alpha ,/ ./ 
'Nonvolatile Beta ..,;' .,/ 

Ra226 
Ra228 
Gamma Spec 
1~/37 .,. 
Ar~Z,l8 
~~ l.t'l 

_d ..... 2.'11 v 
£6~H ----- 1-:~ 

1< ~"'r 4-l.C.. 
Parameter 

Iso-U 
Iso-Pu 
Iso-Th 
Arn-241 
Sr-90 
Ni-63 
Ra-226 
Ra-226 
Ra-228 

~f.J 
Method 

Alpha spec 
Alpha spec 
Alpha spec 
Alpha spec 
Beta 
Beta 
Deam ination 
Alpha spec 
Gamma spec 

<1.0 

., 
"' 

2..2. 
2·2. 
/.~ 

u <l.O 

./ I v 

./Ill' 

,./ 

'· 'i1 I. qq 

Typical Tr_acer 

U-232 
Pu-242 
Th-229 
Am-242 
Y ingrowth 
NA 
NA 
Ba-133 or Ra-225 
Ba-133 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

u 50-105 
.. ~ ) ., ) I •, 

•...... ···~~--· 

·.:· 

Typical Clirrier .... 
-~ ,. -; 

NA 
·NA. 
'NA·: · 
.Nk 

·.-NA .. 
Nlby ICP 
NA 
NA 
NA 

.... - . -~-~·. :, . 

....... 
. : 

-~ . ~-

.Comments: 
., ' 

REVIEWED BY~ --· . DATE: ..... 7'/z..J/?r 

S0-105 



BYRD.doc 
Contract Verification Review (CVR) 

Project Leader BYRD 
--~~--------------

Project Name _c_c_T.;.;.A~-~68 _____________ _ Case No. 7215.2207 

AR/COC No. _6:::..:0:...:.1.:;20:.:8;..._ ________ _ Analytical Lab QUANTERRA SDG No. _1.;..;;9.,;.;62:;;.;;7 ___ _ 

In the tables below, mark any Information that Is missing or Incorrect and give an explanation . 

1.0 A Is R, . t and Chain of Custodv R, d and Loa-In lnf1 .ti 
Line Com lete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on coc complete • data entry clerk Initialed and dated X 
1 .. 2 Container type{s) correct for analyses requested X 
1.3 . Sample volume ad~uate for# and types of analyses rEIQuested X 
1.4 Preservative correct for analyses rEIQuested X 

11.5 Custody records continuous and complete X 
• 1.6 Lab sample number(s) provided X 

1.7 Date samples received X 
1.8 . Condition_ upon receiQlinfor111~tie>n pro'.'~~~ J - -- ----------

-
Line 1: Com Jete? Resolved? 
No . .f Item Yes No If no explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(~ commete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, LCD) X NO QC REPORTED FOR VOA WATERS 
2.4 Matrix spike/matrix spike duplicate data provided{if requested) X 
2.5 Detection Limits provided; PQL and MDL(or IDL) X 
2.6 . QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct sig, fig, (2 for om.; 3 for lnom.) X 
2.9 Rad analysis uncertainty provided {2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT met X 30 DAY TAT EXCEEDED DUE TO LIMS FAILURE AT 

X J LAB 
2.12 Hold times met X SVOC SAMPLES RE·EXTRACTED OUTSIDE X 

I HOLDING TIME DUE TO POOR SURROGATE 
RECOVERY 

2.13 Were contractual qualifier,; provided X 
2.14 All requested result data provided X L__ ___ .~ 

! 
--



BYRD.doc 

3.0 Data Quality Evaluation 

·' Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1) Reporting units appropriate for the matrix and meet contract specified or X NO QC REPORTED FOR AQUEOUS VOA SAMPLES 
project-specific requirements? lnorganlcs and metals reported as ppm 
(mglliter or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quantitation If mit met for all samples? X 

3.3)Accuracy X 
a) Laboratory control sample accuracy reported and met for all 

samples? 

b) Surrogate data reported and met'for all organic samples analyzed by X MANY SVOC SURROGATES BELOW RECOVERY LIMITS-ALL RE· 
a gas chromatography technique? EXTRACTED 

c) If requested, matrix spike recovery data reported and met. X ANTIMONY BELOW RECOVERY LIMITS FOR. MATRIX SPIKE 

N., Ca, Fe & PB OUTSIDE RECOVERY LIMITS 

3.4)Precision X BARIUM & SODIUM RPDs ABOVE QC LIMITS FOR LCSII.CD 
a) Laboratory control sample precision reported and met for all 

samples? For rad analysis, sample duplicate precision reported and 
met. 

b) If requested, matrix spike duplicate RPD data reported and met. X RPD FOR 2,4-DINITROTOLUENE OUTSIDE QC LIMITS 

3.5)Biank data X METHYLENE CHLORIDE, ACETONE, 2-BUTANONE, MIBK & 2-HEXANONE 

a) Method or reagent blank data reported and met for all samples? DETECTED IN VOA METHOD BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and X SOME ANAL YTES DETECTED IN VOA EQUIPMENT & TRIP BLANK 
met? 

I 

3.6)Contractual qualifiers provided: "J'- estimated quantity; "B"-analyte found X 
in method blank; ·u·- analyte undetected (results are below the MDL or 

I L., (rad)); "H"-analysis done beyond the holding time. 

3.7)Narrative included, correct, and complete? X 
I 
! 

-~·· 

_j 



BYRD.doc · 
4.0 Data Quality Evaluation Continuation 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

sample/ 
Fraction No. Analysis Qualifiers Comments 

.. 
. QC 8260 QC DATA NOT PROVIDED 

Were deficiencies noted.~ © No 

Based on the review, this data package Is complete. 

/ 

©ves~ 
If no, provide : nonconformance report or correction request number 2087 and date correction request was submitted _3:...-2::::2::...:-9:..:9 __ _ 

Reviewed by: W. P ~cl a.. Date: 3-22-99 Clc;>sedby: ,Q. ·e ~(A.o-.. Date: 1f 1{} 9'1 
l I 



.· .. ··. · .. :.: 

Did You Know? 
Quanterra provides technical presentations on a number of 
topics that should oe of interest. 

An example is "'Chemical Measurements of:Envirorunenral 
Samples: Key C011cepts for Effective Data Generation". 
This presentation focuses on fundamental mea.sw-ement 
concepts that will improve the quality of the laboratoey 
effort and rhe effectiveness of the interaction with the 
laboratory. Major components of the presentation include 
p lannicg laboratory analyses, selecting laboratOry methods 
and QC samples. and evaluating labora1DtY data. Planning 
rhe laboratory analyses addresses analyte and parameter 
selection to meet various EPA regulations, selecting the 
right type of QC samples for analysis, and establishing 
measurementquality objectives. 

' 
Selecting the right method is perhaps tbe mast eritical part 
of a data generation method. The selei:tion should address 
both the measllt'ement quality objecti'\1'~ and me service 
needs oftbe project. balancing a multimde of factors. 
After the laboratory report is received, much remain$ to be 
done • .EPA has published guidance on the expeered level o 
quality needed for decision making {QA3). Oat& oftbis 
quality should be evaluated relative to the reliability ofthe 
ana.lyte identification and quantitation and to determine the 
anal:yticaf.error. 

If you are inten:sted in this presentation or a list of other 
pr~sentarlon topics, please caU Marty CahilL 

:. -.... ·· ....... · ... · . 

ffeuanterra® 
Eaftrvullan:al 
·~ 

· Quanterra Environmental Services 
13715 Rider Trail North 

Earth City, Missouri 63045 · 

Telephone: 
FAX: 

314-298-8566 
. 314-298-8757 

.COMPANY: ' 
s.J&mdJ4. 

• FAXNUMB!R: 

505- ~q!.( -31;J?? 
• FROM:~fR.w 
• iNUMBEROFPAGES:(INCLUDINGCO\JER) 

,;;;) 

0 Urgmt 
.0 Forreview 

0 PleaseReply .' 
0 ·Please Comment 

FAXTRANSMISSION • 



03/23/99 09:07 '&5058443128 SNL sM:o 

z:>~~te: 

?a~: 

~~ 

?a: 

*************************** *** ACTIVITY REPORT *** 
****************.********** 

TRANSMISSION OK 

TX/RX NO. 

CONNECTION TEL 

CONNECTION ID 

START TillE 

USAGE TillE 

PAGES 

RESULT 

3-23-99 

Diane Mueller 

QSTL 

(314) 298-8566 

(314) 298~8757 

4587 

7p13142988757 

QUAN SL 

03/23 09:06 

00'23 

1 

OK 

'1/.. "' 'Pd9": 
(1fldrtt/Ut, ~ 

-;,_,, Wendy J. Palencia 

Dlflll 7578 

1'~: (505) 844-3132 

)'u: (505) 844-3128 

Correction Request 

COC: 601208 SDG: 19627 Tracking No: 2087 

NOTE: Diane, 

1 

The QC(LCS & Blank) for VOC waters was not included in the above 
data package. 
Please send this data so I can close the problem. 

Thank you, 
Wendy 

laj001 

"' 

~ I 



Records Center Code: ER /1334/068/ DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CCTA- 68 Case No./Service Order: 7215.2207 I CF0670 ---------------------
SNL Task Leader: BYRD Org!Mail Stop: 6134/1148 --------
SMO Project Coordinator: SALMI Sample Ship Date: 12/3/98 . -------

ARCOC Lab LabiD 
Preliminary 

Received 
Final 

Received 
EDD Req'd EDD Rec'd 
YES NO YES NO 

601210 QUAN 20048 

Date 
Correction Requested 
from Lab: .3:\9- q'l 
Corrections Received: 3_-24-~9 

Review Complete: 3-19-'fj 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: ~~ '1-:i~ 

3/3/99 

Correction 
Request#: 

Requester: 

Signature: 

Faxed To: 

Person Notified: 

Transmitted To: 

Transmitted By: 

[!]000 
DODD 
DODD 

:>o8s-

e o_..~n. ~.A. .. c... 
...... 

w. e&.c_c.A a. 

PAVLETICH 

Filed ID Records CenteriER: t{ jg_f:l!t_ Filed By: ~--:r---~------.. -

Comments: 6 j <:!__ 

Received (Records Center) By: ---------------



~f 6~c. Uc.A*on3S"'1 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE -'-OF_!::.. 

Sl'200}.~'·~7l Batch No. SARIWRNo.. (Cs/1284·551tlforARCOCsndSampiiiNUmt1ers.) AR/COC-l ~l=eet ceDIZtO I 
C.ll'l I 11'18 · · · .. iL.J. ·J~~:~ bl-llc.l u::; .. : Oopt. No,/Mall Slop: _::..:...:.._L_J__ :· Dalo SlllTlples Shipped:--,..... ... ..... :ltl, •••. "''"''"" ....... . 

t'S1flf' I 111'/l&fle.tl ·. ·-:· c bl • · · · · ·56 · ProjecVTask Manager:. r .·.·.; .ariiQr{Way !1,11~o.,...,.....,..,... . . ...,..,... ... _., ... , ............. ..,. . 
Project Name: Cct'A "' lo! Lob Coolacl: _VII~t·1!L~C~~ -- ... --

Record Center Code:~ fSl~ I o"t. /"PAr Lob Oesllnalloo: _Ill~~~-· f~~.~~. ~- Bill to: Sandia Nallonallaboralorles 

~k Ref No: OIS'r' SM0Contac11Phone:-~/-~~~-.?J!.0::· . •. SupplerSeM:ea J ~ 
Deparlmenl .~1 Servl~e. Order No.: __ ?._f.~~":!O Send Repot11o SMO ~O~ I ..(~~ . P.O. Box 5800 MS 0154 .:;: ~ ~ 

Location J T..,.h.&.raa .l 
0 

, ·. . Reference LOV ('available at SMO) f J ~ 
z Container o.,\\ to.\ g ~ . ~ ~ 
~ 'i"G ..! !fi 'g ..! ~ .-t, ~ 
~ ~m~ ~~ l ~ I ~ I Datefflme I Sample Type "alum~ Preser- E = ti E ~ ,f, J ~ \-.. 

Collected Malrlx J!!i: vallve ~ 8 ~ ~ ~ '>~ .. 

~ 16 '\ fD - b ~ L i:fAoi~=~~£."-14 D~~.~ lo& ,~,jU !'t4." S. ~ f,o'' 'td ....£_ $A 'I-
1

_ r--·::·.·>::::' 

ContradNo.:/-l-Y218iJB Parameter & Method Requested 
Ca$11 No,;~,UD'?co 

SMO Auii\OIImllorl '" .9'0. ~ I 

I~ 
l( 

I I 1--., '/ ,~/ 
I Lab ~ ~ ~ I I Sample 

10 

Bli!dlng 

la~i'l 

t/ s ~ ~ - o D l . r , ·.., 1 11- tt tl."~ · t- )1. ~~~t 
i ~ 't ~ - D D ~ · .J., ~ . ~ G 4,:~~ i- ~),:~~.?.: 

~ 

# 8 't :( - D 0 1. OY{ ~~.~~Z..D"!IA t.<;".t, l"W( /t- ~ ~ of. ;:~{{< 

~ 8 , 1 - () 0 s I I I &!<i I c,~~ i- of. ~~~i~~ 
c . B 0. :f- ·D D ~ · V {, . . .V \ ~~~-'-....!_---r-~--i--·--1~~~~~ 
0 'I 0 ~ - 0 0 f4 0/)0-'£~ ..tJ!:_ ot;;l ~-1_..J.!_ IUJOs 1!5 '1. ---~ \~ li' }:~?::~ 
b 't o g - 1> D \ =t ++ z·nJ. + '1. . Q Ph I ::{.~::~::: 
r lj D ~ - D 9 1 __ 1t _ · =~---il_1_j~_l~~~g 
~ 1 0 1> - ll 1 D ~· ,~ v V If A' 1.il~ '{

6 •v " o~.· 'fJ $:';~~~ 
RMMA ~ Ye$ D No Ref. No. :~@~~!~::(~~~N~~~:*:S:~~!::~, ... ~~~~~~ Speclallnstrucllons/QC Requirements ~Af?n"i'm!]l.~~\~ 

~Dille t::nterf!<HQ'liWOOIYY)·:·· ·:'-. ·•· .. ·'>'·· -~···'· ·~· EDD rt71Ves ONo ·condltlons:"6ii~ ........ 
Sample·DisposaiDRetumtoCIIent ~Dispos.albylab ~·eritereCih'v::?'3~"<~::·: .. ;-: ... ·.::-:· ... ·-:::::>: .. :-~:::-: ... '><::;? R di..,CC k I'OIY ON ·RJ~ceiBt;.~·~:..-:.·:}:~ 

Turnaround Tlm&9 Normal 0 Rush RequlredRepollDate .j:qp:Jhits.~!:.~~~i:~~'\~1 c~~ Go_ I~/ I Wt// /'~Rt:e'>'l-" :~ ·.·. ~. ~~~'f 
. . . ......... , . • • aw at a pac age L.c::r es o .• ¢.)~:--:--:\ 

Sample Name ..Sianatwe--. 
1
JQ!..L ..Gompanytqr,onnlzallonlf!hona_ C.c' C 6 CN :1 I " 1 ~ .... v. ·.~ $t::~:::~.;. 

Team . .foE -p,..v~ti l"'-<i~ , 1 tp 1~1 "tnr$r-1.i\•l'l=l"l :(~·-*:~~~(~~;~ 
Members ,/f;1 ,/ /t/.:tc:_-~L I ·~ ....//;_"...-, ;J./ ~;r;: ::rT/~1'11 /.;1f59- 3JVI · ?.,-~ ,· ::~:?-~ 

</ <-> ' Please/1st as separate reoort. ·,:-.:.~.~-~-:-?: 
Ofu. Dale Tlme 

Oro. Dale Tlme 
2. Aeilnqtis o;g. 0;1-e ----:n;;;;----

Org. Dale Tlme 
Org. oato ---------0-ro.::..-----D~te n-;.;&--·---

-3.-R-ec_eiv_;_ed_b'f_-+1--------0rg-. -----o~'i-e --·-·ri;ne-· a~ Rece~eci b;, --·- ·----&g. o&.-~~-----n~---·-

WHITE- Jo. ~!!!PP.'!t::'amp1e:~, - ··-·. -··· -- -BLUE- To Acoomoar,w ~ampres, 
Onium'" C:l n YELLOW· ::> Suspense Copy PINK• Field Copy 



' ___ ., ..... ,.. ,_, ·---· 
•· 

ANALYSIS REQUEST "·\JD CHAIN OF CUSTODY 
CONTINUATION FORM . 

PAGE '2.. OF '2. -..,... --
Sf' 200l.COU 112·9GI 
l'>."'!IOrtOIItw (IO•IH)INU• 

'AR/COC-~. /:tJl CDOI1.W I 

Project Name: CC..T'A --~~----- Projectffask Manager: ,_ .. G~/. PA~~IC.\l__ Case No.: .• :!1-..~tf· "Z."U>':1o 0 

&JL 'it rlf "f 
Location I Tech Area 1 · ~ I 

0 
1 1 Refer~nce LOV (a~ailabl~ at S~O) 

flJ ~}{ I W u. z Container 171\\ o.\ 6 
1 BuUding .-,, . Room - I 'E ~ ,. ~ 

• .5- en 
Cl a. cc 
~ ~ w Sample No.· Fraction ER Sample ID or 

Sample Location Detail 
Datefflme 
Collected 

a. Ill .c: a. Ill 't •c. s 1l '81 s 
Sample! Type alum Preser- E 1:5 iii E a. 
Matrix vatlve U1 o :E U1 ~ 

~ 

~ 

~~ ~r i ~. ~ ~ ~ 
~~-J~~ ~ ~ ~I ...I" ~ 

0 
Cl -.. 

1--

Lab 
Sample 

ID 

& ID '{ , ., 0 B - 0' I ~T"·~,~~6 
c l 0 ~ 7 '\ 0 ~ - fJ l 'l. t f)C£> -1"6 

~-A· ~1~ 
~_I J, I .1. 
~ 
o~w I -..V 

s_ 
~ ~x~l~ '-~~·llll~lllirr=~ 

--
J.l I I~ 

--

WHITE- To Acc:ompanv Samples, 
I ahnr,tnnr r.nh" · 

Bt-l-~f~i~tt\• .· 
~. 

BLUE- To Accomoanv Samples, 
Roh om In ~M() 

YELLOW· SMO Suspense Copy 

;>;:'(.~' ,,.,.,~·--··'"''" xx; '> ··~ . 
A 

~ 
>.,'\.~~~ 
-~~~ 

PINK· Field Copy 

I~ 
g 
~§im 
~~M? 
:::~~~(") 
.·,%~,· 
·'-"-··:r~· 

:&~ 
I~ ·~ 
.~.~-~-~~.:. ... •, 
(>'> 
:"---
~i&~ 
",._"',('":.?<.~ 

,:~~ 
I:*W. 
~~ 
I~ 
I~ 
x~: .·/..'~0~-

:.t'~~-8), 
'Y"J).~i"' .. iv - '" -.-, .. ~v..t:.:.· _:·x··;;._..: ... ~;X.~·~)~«~...c;""'-~b-. 

"">\:...;.;><.,X,i' 



ANALYSIS REQUEST AND CHAIN OF CUSTODY I'AL>t: ~ vr---= 

~r ZOOI·COO CIZ·DG) 
:W...,.••'• f~U.IIt) hl•u• 

CONTINUATION FORM AR/COC-1 l>et'tor CDorz.w 

Pro{ecl Name: Ct::.:rA. - ~S --- Profeci/Task Manager:_ .r5~/ J1AtJ~'"" __ Case No.: _"J'Z:!f• t:U>~O 

JJ /ft IS'L ~it tr" ~ fl ~ U: ~ 
Location Reference LOV (available at SMO) Tech Area--------

Sample No. • Fraction 

t DL{">1DS-oll 

~ 0~7'\0'\-0\t 

Room c S ~ 
c.::: -·- .... en ER Sample ID or g' g. a: 

Sample Location Detail m c w 
DatefTime 
Collected 

Sample 
Matrix 

~ 
-!, 
~i~ 
J, I J. 
~ 
o~w I -lr. 

~1:1~ •. 1:'] :Ab~~~~dltlO 
~~ ~~ 

~ 
~ 

:~~ 

Container a\\ o.t .§ 
't •c. ..!! i3 "8 c..,,:: 

Preser· E :g 'ii 
Type olum vallve ~ u ::= 

s._ 
J, 

..!! 
a.., 
Ec. 
Ill>. 
(/)1-

Parameter & Method Requested 

~ 
~ 

I ~ ~ 
~ ~ ~; ~ ~ l -J ~ ~ ~ ~ ~ J~ 

' ' 

WHITE· To Art:ampany Samples, 
1 .. h "" rJV'A, BLUE· t~f.:~~8f.PX Samples, YELLOW- SMO Suspense Copy PINK- Field Copy 

I 
··I 

Lab 
Sample· 

ID 

:::*~;:;::: 
:: =~~~::::~;~: 
:~ti\i;::: 
·::()~:~;.; . ......... ' ....... . 
::::~:~~::~: 
... ·...;.-'·.·. 
::.:.<>~~: 
: :x.}"'»-. ...... xv-... · .-.-.-.---... 
• ",.'>-"',. .... ~.· .• 
:::<~{>~~:· 

~::x$;:::: 
. >~.:<.:-:~· ..... ...... "'~-;11.:~·· 
~~=~~~~: 
~ .-.-.-;_...;.· ... : ... ~ .. 
~:~_<;~~ .. >. 

:~%x~· .. (' .... '..,. ... 
:~»~'~:· .x ... ~~~>: 
:~:-=~~=~::· 
::::~~~>~:: 



-

· SAMPLE FINDINGS SUMMARY 

Site: C?? 

ARICOC: ?,OJ .::> LO Data Classification: ,...,&-nc/7~'c 

Sample/ DV 
....., 

Fraction No. Analysis Qualifiers Comments 

CC.T/9 -6J? -Gif- 7'('{0- 36 - 0 {)J/12 OJ't -o-os- s/-1 r Sh) 
II 7 1"/'fO- Y1l- 2.. Sll2 (q.,.) 

CC71/-b';]-C-tf · 7lfLf0-j6 · 0 
UJY/2 e; 3. t..t-1· ~- -l. f9·YI ( Sh) 

II 7'1'10· 3~- 2. 

(fh) Sf12.· 
cc Tr-:J. '9-GI(~ 

000- E./3 (Ct!:t) .· S13 
.. .. 

Q=e.:) J 13·3 .. 
" -· 

•• ., 
(111q) 

J 

•• ., 
(t11n)" .. .. 
(2 ,) 

Sample NoJFraction No. - This value is located on the ChaiD of Custody in the ER Sample ld field. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within ~ test method, 
use the CAS number fiom the analytical data sheel 

DV QaaUDers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tma Sanchez to coordinate adding them to the Jist. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010,EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-MJ, 
EPA8270,HACH_ALK,HACH_N02,HACH_N03,MEKC_HE,PCBRJSC 

Reviewedby:~ ,... 
/ 
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DATA V ALIDA110N SUMMARY: 

SITE/PROJECT: b ~ CASE#: 7 .2. IS. 2 Z 0 7 
ARCOC#: GO/Z/Q_ 
LABORATORY:Cl?(J Ge7 if"'.C/'A 
LABORATORY REPORT#: _.c;:Z,..!oi<2!Q~:...:~¥~~---------

#OF SAMPLES: 2. MATRIX: Q?~j 
LAB SAMPLE IDs:~---.,....,....--.,.....,.--..,.----=--=--=--
CC. rl'l- 6 'i- c-1¢ -<?CO - <d.. c 're ·• r~ c.-if ..qcp tzt 

l. HOLDING TIMES/ 

I / 1v521 I I~ 
I I ,/ PRESERVATION 

2. CALIBRA'(IONS I I v I c.AS ./ 
-

3. METHOD BLANKS I 

~ 
I I I .,- I I !/' 

4. MS/MSD I " r/ 

S. LABORATORY ./ / CONTROL SAMPLES 

6. REPUCATES ,/· . · . ./ 

7. SURROGATES ,/ ./ 

./ 

J- ESTIMATED 
U-NOT DETECTED 

UJ -NOT DETECTED, ESTIMATED 
R-UNUSABLE 

REVIEWEDB~~ _ .~Off? DATE: 
... ' ...... 



DATA VALIDA'llONSUMMARY:· 

SITE/PROJECT: .{; fj CASE#: l2.(j-. 2. ?o 7 #OF SAMPLES:" 2 MATRIX: . .50t. I 
LAB SAMPLE IDs: ARCOC #: ~01 2 /0 

LABORATORY: G c.....q:a z'e;.c<sa ccr~~Gx~~1f-.~ ... --~Q~J~~~~--~o~~~.-r~--~-A------------------
LABORATORY REPORT#: _z...;;;g:;z""""-..._V....,$?'----------- c·c..rA--,·f-fi.-if.:-.~&ltt-~~r:..r--:o;_~ 

2. CALffiRA "I:IONS llAJ I 3. METHOD BLANKS ,j 

4. MS/MSD '/ 

.S. LABORATORY / CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

r/ 

9. TCL COMPOUND 
IDENTIFICATION / 

10. 

J- ESTIMATED 
U- NOT DETECTED 

/ 

/ 
-
/ 

/ 

/ 

./ 

I I I~ 
~ur 
.,,/.-. 

/. 

UJ- NOT DETECTED, ESTIMATED 
R-UNUSABLE 

I / / 
/ 

:,•. 
,., 

./ 

. ·. .... . . ·~:·: .:: .:~ . ~ :: .... : ·:,:: ... 

REVIEWED BY~~-= ... /Y~c>/?·~ .. 
• • • j • • 

.D~!E:. 
·: ''···: .. 

I I 
./ 

./ 

./ 

~ 

~ 

/ 

"" 



.... _ .. 

HOLDING a.t'MEIPRESERVATION: 

SITFJPROJECT: G 2 ARCOC #: kO/ 2.! 0 
LABORATORY: Gc«O.a zi:..ci'B LABORATORY REPORT#:· l(i::ii;iC/f,.·. ·: ....... ·.~ · .- .: . ., ... . 

Sample ID 
Holding 

Analysis I Time 
Criteria 

- ··=··~~~=··.7·~r:;.:-""···· 

Da~s Holding !.Preservation .. ,.·. Pr~~a~~n . 
TlDle was Criteri~4 : · · ))efiCJCJ?.C}' .. 
Exceeded . · · 

Comments 

cc: rr? _;:.,-';1-c;:.rf. -
(!)00 - {" _13_ SVCX'-.I1rl~~ 7 olav> ('~u I t:s 9CA Ci It n ec/ 

c?A8l7o { 

-· .. ··:: .. :.· > :·;:..: J .... :~~-- r·: ·--·· 
.. ;:· .. :.; .:, ,1:·: . 

Comments: 

·.(=' . ....... ~ .~... . · .. 
... . .' ~· • I : 

~ ."·.:;_ ... ·.·· ... ~ .. ~· 
REVIEWEDBY_;...~.-.:-·--·-... DATE:"·' .. :·c.~/ff 

ft 



Memorandum 

Date: o4not99 

To: File 

From: Marcia Hilchey 

Subject Organic Data Review and Validation 
Site:68 
ARICOC: 601210 
Case: 7215.2207 
Laboratory: Quanterm 
800:20048 

See attached Data .Assessm.eut Summary Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC 
EPA8260, SVOC EPA8270). All compounds were successfully analyzed. 

Qualifications were applied to VOC sample data due to blaok contam!nation and calibration acceptance 
criteria fuilure. 

Qualifications were applied to SVOC sample data due to exceeded hold time. 

Holding Time! 

VOC samples were analyzed within the prescribed holding times. 

The SVOC equipment b1ank (sample CCTA-68-GR...OOO-TB) was extracted 7 days outside of the 
prescribed holding time. Sample results were UJ qualified. 

Calibration 

Initial and continuing calibmtion met acceptance criteria for SVOC analysis. 

In the VOC initial cah"bration., the response factor for vinyl chloride was less than the specified miniwiDl 

RF. The slope and 1:"2 values for bromometbane were low. 8ample results for these analytes were UJ
qualified. All other VOC analyses met calibration acceptance criteria. 

Note: VOC sample result qualifications were applied only as a result of initial calibration failUl"es as no 
CCV information was available for the date of field sample analysis. All initial and -continuing 
calibration failures associated with analysis of the MS and MSD samples were for analytes not present in 
the MS standard, therefore no qualifications were applied to MS/MSD data. 

No SVOC target analytes were detected above the reporting limit in the blanks. 



The VOC method blank contained the following analytes which resulted in qualified data: chloromethane, 
methylene chloride; acetone, and 2-butanone. See attached organic Sample Findings Summary. 

Surrogates 

All VOC surrogate recoveries met acceptance criteria. 

Several SVOC surrogate recoveries were <70o/o, however, they were within the laboratory's established 
acceptance range. No data were qualified as a result 

Matrix Spike/Matrix Spike Duplicates (MSIMSD) 

MS/MSD sample analysis met acceptance criteria for the VOC analysis, except for high %R for 1,1-
dichloroethene in the MS sample. All other QC acceptance criteria were met for this analyte. No 
qualifications were applied. 

Several MS/MSD recoveries were <70% in the SVOC analysis, however, they were within the 
labornt01y's established acceptance Ia;Dge. No data were qualified as a result. 

Internal Standards 

Recovery for floorobenzene (IS# I) in the VOC LCSD was low. All other QC acceptance criteria were met 
for this sample. No qualifications were applied. 

All internal standard acceptance criteria were met for the SVOC analyses. 

Labor.ato.rv Control Samole!Laboraton: Control Samole Duplicate (LCS!LCSDl 

VOC LCS/LCSD samples met all acceptance criteria. 

Several LCS/LCSD recoveries were <70% in the SVOC analyses, however, they were within the 
laboratory's established acceptance range. No data were qualified as a result 

OtherOC 

No field duplicate samples were submitted with this SDG. 

No other specific issues were identified which affect data quality. 

Please contact me if you bave any ~ons or comments regarding the review of this package. 



.... 
·"-.--

SEMI-VOLn.fiLE ORGANICS: 
SW-846 ·Method 8270 

,· 
!, 

SITE/PROJECT: C::$ ARCOC #: GO I? I 0 . arn:ow 
LABORATORY: Q upaCe.crq LABORATORY REPORT#: ?. e:x:2Y3 

CAS II NAME Min RF I Intercept 

'1'=- SQ~k.:s · e_?~~ ilk. 

REVIEWED BY: 
/ ~ 

Method I LCS I LCSD I LCS I MS I MSD 
Biles RPD 

DATE: ~ I ,~on 



SEMI-VOL.& fiLE ORGANICS: page 2 
SW 846 • Method 8270 

SITE/PROJECT: kg ARCOC #: ,0/201 Op:. 
LABORATORY: QL<p,.~ LABORATORY REPORT#: ? CVf(~ 

CAS# NAME Min RF I Intercept Calib 
RF 

Calib 
RSD/R1 

CCV I Method 
RPD . . Biles 

. . : ···~.i~:. ·~· •.' ~:· ~·: .. ~l 

REVIEWED BY: ~DATE:'_:_j~;/;~/~? . 
. . 



SEMI-VOLa fiLE ORGANICS: page 3 
SW 846 - Method 8270 

. . ··~; ' ...... ~ " . ' ' .. 

SITE/PROJECT: ~ 9 ARCOC #: (;Q/L 10 a r-
LABORATORY: a:;a fC,Cr~ LABORATORY REPORT#: Z<82'f$? 

ro. /tt; 

Calib Calib CCV Method IS BNA CAS# NAME Min RF fntercept 
RF RSD/R1 RPD Blks LCS LCSD 

>.OS <20%/0.99 <ZO% 

5 BN 218.01-9 Chrysene 0.70 ,./ .I .; ./ .. -

s BN 117-81-7 bls{2-Ethylhex:yl)phthalate 0.01 

6 BN 117-84.0 Di-11-«tylphtha!ate 0.01 

6 BN 205-99-2 Bcnzo(b)1luoJ811thcnc 0.70 

6 BN 207.08-9 Bcnzo(k)tluOJBIIthene 0.70 

6 BN 50-32.-8 Benzo(a)pyrene 0.70 . "': .. ; ....... .a; I ....... :- .···.··. 

6 BN 193-39-5 Indcno(l.2:,3-cd)pynme 0.50 

6 BN 53-70-3 Dibenz(a,h)anthracenc 0.40 

6 BN 191-24-2 Bcnzo(g,h,i)pcrylene 0.50 - .. ~- ..... ...... 
- .. 

-- ---I------ -- ------ -----~ --- -- --- - --- - - --

Surrogate Recovery Outliers 
Sample SMCI SMC2 SMC3 SMC4 SMCS SMC6 SMC7 SMC8 Comments: 

-
Yr /~ ---~ 

------
f.--' 

SMC2:·2-Fiuoroblphcnyl (BN) SMC 3: p-Tcrphenyl-dl4 (BN) .SMC 1: Nitrobenzene-liS (BN) 
SMC 4: Phenol-d5 (A) SMC S: 2·Fiuorophenol (A) SMC 6: 2,4,6-Tribromophcnol (A) . 
SMC 7: 2-2..Chlorophenol-d4 (A) SMC 8: 1,2-Dichlorobcnzene-d4 (BN) 

Internal Standard Outliers 
·Sample IS !-area IS 1-RT IS 2-area IS 2-RT IS 3-area 

- f.,---

IS I: 1.4·Dichlorobenzene-d4 (BN) 
IS 4: Phenathrcne·d I 0 (BN) 

VI v-· 
17 

IS 2: Naphthalenc-d8 (BN) 
IS 5: Chrysenc-d 12 (BN) 

! ,• . ' : . .. . ~ : . 
IS 3-RT IS 4-area IS 4-RT IS 5-area .ISS-RT .[s 6-area 

.. 

l'i .l: Acenaphtllc:ne-diO (BN) 
IS o: l'erylcne·dl2 (BN) 

.. . 
.. 

.. 

LCs 
RPD MS 

. . .. ' . 

IS 6-RT 

REVIEWED BY: ~~~--.. DAIT: Y!La&y 

MSD 

;.. . 

"'/• 
MS Field .. Eq. Field 

RPD Dup Blks Blks RPD 

- -



SEMI-VOLal'ILE ORGANICS: 
SW-846 - Method 8270 

SITE/PROJECT: ~ 
LABORATORY: a.,., rc .. 

ARCOC#: w v r c:,.rv .::.vr r 

LABORATORYREPORT#: -

··~ 

CAS# NAME Min RF I Intercept 

... . ~: _·: .... . ·-

REV!EWEDB~ ~-... ---~ 

!· 

_·. ,OA~: -.. u:.&: 
·. -· - .· - .: :.. ·'-

~. :·· 



SEMI-VOl.ai. fiLE ORGANICS: page 2 
SW 846 - Method 8270 

:,:· 

SITE/PROJECT: f $ ARCOC #: r:c:; I? 10 SOt I 
LABORATORY: 0 ;;; tr;cre, LABORATORY REPORT#: 

CAS# NAME Min RF I Intercept LCS I LCSD I ~~ I MS I MSD I !;!~ 

REVIEWED BY: DATE: __ ~4~. 
'· 



SEMI-VOLA· tiLE ORGANICS: page 3 
SW 846 - Method 8270 · 

SITE/PROJECT: ~~ ARCOC #: r:;-rJt C:./0 :S.-c>t'/ 
: (:2,~.0 k....rti# rORYREPORT#: 2a:;)Y.8_ .• ·. · 

~ 'IJ. . . 
Calib Calib CCV IS BNA CAS II NAME Min RF Intercept RP RSD/Rl. . RPD. 

>.OS <20%/099 <20% 

5 BN 218..()1-9 Cluysene 0.70 ·" / ,/ 

s BN ll7-81-7 bis(2-Ethylhexyl)phthalate 0.01 

6 BN 117~4..() . Di-n-octylphthalate 0.01 

6 BN 205-99-2 Benzo(b )fluorantbene 0.70 

6 BN 207..()8-9 Benzo(k)fluoranthene 0.70 

6 BN 50-32-8 Benzo(a)pyrene 0.70 

6 BN 193-39-5 1Ddcoo(l,2,3-a!}pyrcnc o.so 
6 BN 53-70-3 Dibenz( a,h}anthracene 0.40 

6 BN 191-24-2 Benzo(g,b,i)pcJYicne 0.50 ._ 
. ·" •• 

;. 

Surra gate Recovery Outliers 
Sample SMCI SMC2 SMC3 SMC4 SMCS SMC6 SMC7 SMC8 

.. . 
~ 

. . 

""'1 V-=7 , ----SMC 1: Nitrobenzene-dS (BN) 
SMC 4: Phcnol-dS (A) 

SMC 2: 2-fluorobiphcnyl (BN) SMC 3: p-Tcrphcnyl-dl4 (BN} 
SMC 5: 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 

SMC 7: 2-2-Chlorophenol-d4 (A) SMC 8: 1,2-Dichlorobcnzene-d4 (BN) 

Intemal Standard Outliers 

: 

~ethl?ll 
.~~. 

LCS .LCSD 

.; 

.. 

.. , .. · .. i ·: -~ .. 

·comments: 
: :·i~;. : . L ......... _· . 

Sample IS 1-area IS 1-RT IS 2-area IS 2-RT IS 3-area IS 3-RT IS 4-area 154-R'J: IS S-arca IS S-~T Is 6-area 

"Y --~ -=---
.~ !-"' 

IS I: 1.4-Dichlorobenzene-<14 (BN) IS 2: Naphthalene-dB (BN) 
IS 4~ Phenathrcne-dl<l (BN) IS S:Ciuysene-dl2(BN) 

-
IS .1: Acenaphthene-dlO (BN)'. 
IS c,· Perylene-dl2 (BN) 

.. 

. ;-.i ... ~ 

LCS 
RPD MS 

'186-RT 

-

REVIEWED =-~. . ... · pA~::·_~?'ri--------:-:--

I - ..) ' 
MS Field Eq. field (C.C/ cQ.I 

MSD RPD Dup Biles Blks /(St) f\Pp RPD 

£._ ./ J 

' 

..... 
2.f 

./ 

loooo .. ./ 



VOLATIL.t. vRGANICS: 
SW-846 ·Method 8260 

SITE/PROJECT: ___,,.ll,h"'-·-""g"-----
LABORATORY; 6(0,.QA(eccq 

Comments: 

REVIEWEDBY: ~-
/ 

·-· 

.. 
' ' ..... ~~·: ... . . .; . ,. 



VOLATILE ORGANICS: page 2 
SW-846- Method 8260 

·. 
SITE/PROJECT: 
LABORATORY: 

~Jl ARCOC#: <f?"OtZ../0 ~· 
0wf?4Cecr~ LABORATORYREPORT#: GcOtt5{ 

Stmogate Recovery and Internal Standard Outliers 
Sample SMCI 

US/) H{z.z .. 

' 

SMC l: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

SMC2 SMC3 IS 1-area IS I.RT 

"" .;"' , 

IS 1: .Bfa~g~aleFemeil:ume 
IS ~ 1 ,4-Difluorobenzene 
IS ~:. Chlorobenzene-dS 

~ 

IS 2-area IS 2-RT IS 3· area IS 3· RT 
iGtt 1..1~)- 710110"2. . 

; .. 

,. ·. :~-: . ~ < 
•• 0 • 

.. 

. . r ·: .. 

-- -- - ·-· 

-f.lworr::J~~ <!.. · · ' · 
1 J '1-cf,•c;;ll/o~~~e.: -d'y 

... , .. : ~- - . ·:· J."';·' .. ·.• ' . f • 
. .. ~ . . ! -.~ .. : 

. . : t . 

-. 

REVIEWED BY: 
7 

=· _DATE; Y.~/?o/ 
7------------~r 



Memorandum 

Date: 04/20/99 

To: File 

From: Marcia Hilchey 

Subject: Inorganic Data Review and Validation 
Site: 68 
AR/COC: 601210 
Case: 7215.220'7 
Laboratory: Qminterra 
SDG:20048 · 

See auached Data Assessment Summmy Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (ICP 6010, 
CV AA 7470). All CC?mponents were su~ analyzed. 

No qualifications were applied to CV AA sample results. 

Qualifications were applied to aqueous ICP sample results due to blank contamination. 

Qualifications were applied to soil ICP sample results due to low MS recoveries. 

HoJding Times 

The samples were ana1p.ed within the prescribed holding times. 

Calibration 

Initial and continuing cahbration met QC acceptance criteria for both the ICP and CV AA methods. 

All CV AA initial and continuing calibmtion blanks, metlwd blaDk, and equipment blank were free of 
target analytes above reporting limits. 

Several analytes were present in the ICP soil method blank, equipment blank, and cabbmtion blanks 
above detection limits, however all detected sample results were >SX the Values of the blanks. No 
qualifications were applied. 

Results for iron, magnesium, manganese, and zinc in sample CCfA-68-GR..OOO-EB were <5X the 
amount of these analytes detected in the oorresponding continuing calibration blanks. Results for these 
analytes were qualified JB3. The calcium result for the same sample was <SX the amount demcted in the 
aqueous method blank. The result was m qualified. 



Matrix Spike Analysis 

No matrix spike samples were associated with the aqueous ICP or CV AA analyses. No qualifications 
were applied. 

MS recoveries for antimony and arsenic were 48.5 and 38.2, respectively. Soil sample results for detected 
analytes were JA2 qualified and non-detects were UJA2 qualified. 

Laboratory Control/Laboratory Control Duplicate Samples 

The LCSILCSD samples met QC acceptance criteria for both methods. 

1CP Interference check sample UCS) Analysis 

The ICS met all QC acceptance criteria. 

Laboratory Replicate Analysis 

Laboratory replicate sample acceptance criteria were met for both methods for the soil samples. No 
aqueous replicate samples were analyzed for either metals method. 

OtherQC 

Serial dilution results met all QC acceptance criteria. 

No soil field duplicate sample was submitted with this SDG. 

No other specific issues were identified which affect data quality. 

Please contact me if you bave any questions or comments regarding the review .oftbis package. 



INORGA1'11~ METALS: 

--=-~o:o..,_ ___ ARCOC #: c;(2 I c I 0 Cf¥kec?<4!l 
~ LABORATORY REPORT#: 2 c:o't ':B 

Comments: 

.. ~ '· 

REVIEWEDBY:7~ - DATE: _ __M&/7"_;7 
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INORGAl'i1..., METALS: 

SITE/PROJ~CT: '- ¥ ARCOC #: . {; 0 I c /O . ·:. . <;0 .. ; / 
LABORATORY: Q{"""' c-c.u·C# LABORATORY REPORT#: Z.a::?t'g 
METHODS: C ~$.cf , 

Comments: 

REVIEWED~----- DATE: 



.. MEMORANDUM 

r· 

Date: 04120/99 

To: File 

From: Marcia Hilchey 

Subject: Radiometric Data Review and Validation 
Site: 68 
AR/COC: 601210 
Case: 7215.2207 
Laboratory: Quanterra 
SDG: 20048 

See the attached Data Assessment Summary Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified methods (gross 
alpbalbetaRICH-RC-5013. gamma spec. RICH-RC-5017). All components were successfully analyzed. 

No problems were identified with the data package that result in the qualification of data. 

Note: The only sample submitted for gamma spec. analysis (CCI' A-68-GR-000-EB) is an equipment 
blank. 

Bolding Times 

The samples were analyzed within the prescribed holding times. 

Cah'bration 

Cahbration met acceptance criteria for both methods. 

Laboratory Control Samole Analyses 

The LCS met acceptance criteria for both methods. The only analyte used for the LCS solution for 
_ gamma analysis was Cs-137. 

Blanks 
No target ana1ytes were detected above the reporting limits in the method blanks. 

Matrix Spike Analysis 

No matrix_spike sample was analyzed for either method. No sample results were qualified. 

Replicate 

The Iaboratoty duplicate met the QC acceptance criteria for both methods. 



. -"' . 

oiherQC 

No field duplicate samples were submitted with tbis AR/COC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions of comments regarding the review of this package . 



... :-····· 

RADIOC:fu..1dlsTRY: 

SITE/PROJECT: (; ~ ARCOC #: __s;..6u.O~/.?.;....t...!/Q~-~--"-----
LABORATORY: J?ua.aft:eco. LABOMTORYREPORT#: ~a::wa 
METHODS: GAL! qq.-.... .S.t6<:'C- • ..,.._, 

A/a .. ;.., --t 
QCElement/ Method Rep Eq. Field 

Field Sample 
Analyte Blks 

LCS MS RER Blks 
Dup 

Blks - ID RER 
CRITERIA u 20% 25% <1.0 u <1.0 u -
H3 -
U-238 
U-234 
U-2351236 -
Th-232 
Th-228 
Th-230 -
Pu-2391240 
Gross Alpha ./ .I v' J 

.. -
Nonvolatile Beta ,./ o/ "' ./ 
Ra226 . 
Ra228 -
Gamma Spec ,/ C$1H~ ,/_ . - ·- .. 

Ni-63 -

-. 

Parameter Method lYRical Tracer Tvoical Carrier 

I so-U Alpha spec U-232 NA 
Iso-Pu Alpha spec Pu-242 NA 
Iso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Niby IqP 

Isotope IS/Trace Sample 

50.105 

.. 

'• 

I Comments: · 

Ra-226 Deamination NA ~~ ...... ·····-· · .. ··:.: ... , •. "_j ... 
Ra-226 Alpha spec Ba-133 or Ra~225 

. ··, 

Ra-228 Gamma spec Ba-133 NA 
' 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

REVIEWED B --= DATE: ~/7y 

Isotope IS/frace 

SO· lOS 

. 

I 



CVRdoc 

Contract Verlflca\. ...... 11 Review (CVR) 

Project Leader _B;;..YR~D;__ ______ _ Project Name _C;:;..C;;..'[~'A..;..-~68;:;,._ ___________ _ Case No. 7215.2207 

AR/COC No. _6;;..;;0...,_12"'-1'""'0 ______ _ Analytical Lab QUANTERRA SOG No . ....;2;;.;0~0...;.48;;...... __ _ 

In the tables below, mark any information that is missing or Incorrect and give an explanation. · 

1.0 Analvsis R t and Chain of Custodv R' d and Loa-In lnf1 It: 
Une Com,lete? Resolved? J 
No. Item Yes No If no, exPlain Yes No I 

1.1 All.items on coc complete - data entry clerk Initialed and dated X . 

1.2 Container type(s) correct for analyses res:~uested X I 

1.3 Sample volume adequate for# and type_s of analyses requested X I 

1.4 Preservative correct for analyses requested X 
1.5 custody records continuous and complete X 
1.6 Lab sample number(s) pJovided X 
1.7 Date samples received X 
1.8 Condition uporueCf!iQt information provided _X 

--- -------~-- --- ~- -- ---., - - .- -- -
Line Com ·Jete? Resolved? 
No. Item Yes No If no e.xplain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided lMB, LCS LCD) X 
2.4 Matrix spike/matrix spike duplicate data· provided(if requested) X I 

2.5 Detection Limits provided; PQL and MDL(or IDL) X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported usina correct sig. fia. (2 for ora.; 3 for inora.l X 
2.9 Rad analysis uncertainty provided (2 slama error) X 
2.10 Narrative provided X 
2.11 TAT met X 30 DAY TAT EXCEEDED DUE TO LIMS FAILURE AT X 

LAB 
2.12 Hold times met X EXTRACTION HOLDING TIME MISSED FOR SVOC X 

EQUIPMENT BLANK-RECEIVED BY LAB ONE DAY 
BEFORE HOLD TIME EXPIRED 

2.13 Were contractual qualifiers provided X 
2.14 All requested result data provided X 



CVRdoc 

3.0 Data Quality Evaluation 
Item Yes No If no, Sample ID No./Fractlon(s) and Analysis 

3.1) Reporting units appropriate for the matrix and meet contract specified or X VOA EQUIPMENT & TRIP BLANKS INCORRECTLY REPORTED IN ug/Kg 
project-specific requirements? lnorganlcs and metals reported as ppm 
(mgl!iter or mg!Kg). Units consistent between QC samples and sample 
~~ . 

' 

3.2)Quantitatlon limit met for all samples? X 

3.3)Accuracy X 
a) Laboratory control sample. accuracy reported and met for all 

samples? 

b) Surrogate data reported and met for all organic samples analyzed by · X 
· a gas chromatography technique? 

c) .Jf requested, matrix spike recovery'data reported and met • 
. . 

X SEVERALANALYTES IN METALS MATRIX SPIKE OUTSIDE QC RECOVERY 
LIMITS 

3.4)Precislon X 
a) Laboratory control sample precision reported and met for all 

samples? For rad analysis, sample duplicate precision reported and 
met. 

b) If requested, matrix spike duplicate RPD data. reported and met. X 

3;5)Biank data. .. X CHLOROMETHANE, METHYLENE CHLORIDE, ACETONE & 2-BUTANONE 
a) Method or reagent blank data reported and met for all samples? DETECTED IN VOA METHOD BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and X ZINC DETECTED IN EQUIPMENT BLANK 
.met? SEVERAL ANAL YTES DETECTED IN VOC EQUIPMENT & TRIP BLANKS 

3.6)Contractual qualifiers provided: "J"- estimated quantity; "8"-:analyte found X 
in method blank; •u•- analyte undetected (results are below the MDL or 
Lc (rad)); "H"-analysis done beyond the holding time. 

3.7)Narrative included, correct, and complete? X 



CVRdoc 
4.0 Data -~~ality Evaluation Continuation 
Summarize the findings In the table below. List only samples/fractions for which deficiencies have been noted. 

Samplef 
Fraction No. Analysis Qualifiers Comments 

20048-007 & 8260 INCORRECT REPORTING UNITS FOR MATRix 
20048-008 & QC 

.. 

Were deficiencies noted.~ © No 

Based on the review, this data package is complete. ©Yes~ 
lfno, provide : nonconformance report or corr~ctlon req~est number · 2085 and date correction request was submitted _3-;:....:..19-:;.,.;;..99=-----

Reviewed by: w.e~~ Date: 3-19-99 --- Clo~ by:------------
Date: ____ _ 



) 

Salmi, Douglas R 

From: 
fSent: 
i·o: 

Subject: 

Salmi, Douglas R 
Thursday, December 17, 1998 2:56PM 
'Diane/Quanterra'; Pavletich, Joseph; Palencia, Wendy J; Jensen, Suzi L; Herrera, Lorraine R; 
Puissant, Pamela M 
Missed SVOC hold time; COG 601210; Quanterra 

Quanterra-St LGiuis- notified me on 12-17-98 of a SVOC missed hold time on COC 601210, sample number 043908-010. 
This Is the only water (rinsate) SVOC sample on this COG; all other SVOC analysis on this COC are on soil. The sample 
was taken on 12-9-98 and received at Quanterra on 12-15-98. Shipping of this sample was delayed due to the rad 
screening needed and the weekend. . .. 
I was unable to reach the client (Joe Pavletich ) for direction. (Being a rinsate, obviously re-sampling is out of the 
question). Quanterra Is requested to do the analysis ASAP and document this in the case narrative. This analysis will 
be invoiced for. 

1 



) 

Salmi, Douglas R 

From: 
-C)ent: 

io: 
Subject: 

Salmi, Douglas R 
Wednesday, January 06, 19994:07 PM · 
'Diane/Quanterra'; Pavletich, Joseph; Herrera, Lorraine R; Palencia, Wendy J; Jensen, Suzi L 
Missed SVOC Hold Time; COC 601210; QSL 

On 1-5-99 Quanterra notified me that sample number 043908-010 (an equipment blank for SVOC analysis) was extracted 
7 days outside hold time. The sample was taken 12-9-98 and received at QSL on 12-15-98: It is doubtful that the sample 
could have been extracted within the 7 day hold time, but it is unfortunate that the sample was extracted significantly 
outside hold time. 

QSL requested direction as to whether to report this data "as is"· without charge, or to wait for re-sample. The client, Joe 
Pavletich, will not re- sample since this Is an equipment blank, will accept the data "as is" , and is willing to pay for this 
data. · 

QSL is requested to report the data, explain the missed hold time in the case narrative, and charge for this analysis. 

1 
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Sire: 6~A 

:\R'COC: Ml:5r::t O:ua Classification: :z::IV,it.')l'l#ic.S/ tJIZ..ij!M//CS 
Sample' DV v , 

Fraction No. Analysis Qualifiers Comm~nlS 

See ~ -1/A-cf ed 
. 

LA:; ~les 

I 

Sample No./Frac:tion No.~ This value is located on the Chain of Custody in t~e ER Sample ld field. 

Analysis- t:se ,:alid test methods pro\'ided below or iflhe result applies to an indi\·idual analyte within a t~st method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers~ The entry will be taken from the list of \'lllid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate a~ding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods· Anions_CE, EPA6010. EPA6020. EP..-\7470!1, EPA8015B. EPAS081. EPA8260. EPA8260-M3. 
EPA8270, HACH_ALK. HACH_ N02, H.\CH_N03. \tEKC_HE. PCB~ISC 
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INORGANIC METALS SAMPLE FINDINGS SUMMARY 

Q) LO --- --- ~ 
COC: 601579 . I co .... ,.... I 

C') I I N .., 0> .... 0> N . co 0 I 
0 0> 0 C') 0 . ..,. 0 "<t ..,. "<t ..,. "<t "<t 
t::.. t::.. ~ "<t t::.. r-
"C c: ........ Ol Sample Number () ~ ::::l ~ <{ 

CCT A-68A-GR-OOO·EB JB3 JB3 
CCT A-68A-GR-TR2· 5-5.5-S JB3 JA2 JA 
CCT A-68A-GR~ TR2-1 0-1 0.5-S J83 JA2 JA 

' I 

.. 
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SAMJJLE FINDINGS SUMMARY 

Site: 0 8/l 
AR/COC: ~0/. ,-7 9' Data Classification: (Ora',..., rn~r-~ •r 

Sample/ DV 
Fraction No. Analysis Qualifien Comments 

CC.T/l-68'/1·U /},...,~241 J62 
ff?. 2. - {0 -/O.~J 

.. 

. .. 

SampleNoJFraction No.- This value is located on the Chain of Custody in the ER Sample Id field. 

Allalysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method, 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact T'ma Sanchez to coordinate adding 1hem to the list. 

Com meats~ This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual ciJcumstance, or additional clarification is wanantcd. 

Test Metbods- Anions_CE, EPA6010,EPA6020, EPA747011, EPA801SB, EPA808l, EPAS260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE. PCBRISC 

Reviewed by:~ -= Date: __ ...;.~-~__.P:_._B.....c-...,.7'---------

: 
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DATA VALIDA~N SUMMARY: 

SITE/PROJECT: b 9/9 CASE il: 7 2/ S: 2 Z.0 Z II OF SAMPLES: 2-. MATRIX: --.::Si~O=-" •..:..../ _____ _ 
ARCOC #: 6r2 /.57 f LAB SAMPLE IDs: 

c c r 11--6JA;-·-::G=-If-::~.._-7i=n=-=-z---=s-=---:~::::-. -=.r.=---=s LABORATORY: -"C::..a:..J?o::...:=C:.::..__=-----------
LABORATORYREPORT#: 9_eri0i! 2.. ~ '9 c.c_rA_ .... ~~If~ l. /0-1'0. s.-- s. 

2. CALIBRATIONS 

3. METHOD BLANKS 

4. MS/MSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

8. INTERNAL STDS 

J- ESTIMATED 
U-NOT DETECTED 

I ./ 1 USI I v I U-~··:5-- I 

I u I 
11 JTP) 

I ,/ I 
./ 

/I I v I ,/ 

./ I :JIJ 2-
7 

v 

:Jil 
./ 

UJ- NOT DETECTED, ESTIMATED 
R-UNUSABLE 

I 

I ..,./ 

I ./ 

./ 
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......... 

REVIEWEDBY:~-== DATE: 7' ll?lf"9? 

I I v 

I I v 

I I v 
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DATA VALIDA-IN SUMMARY: 

SITE/PROJECT: ~ 91'1 CASE#: ?2/..s-:2.20 7 
ARCOC#: 6 0/ £" Z'j 

#OF SAMPLES: .2 MATRIX: c:t'puea..<j. 
LAB SAMPLE IDs:--:::---:~---=""=-----------

LABORATORY: C: G" L 
LABORATORY RE-PO....~R~T:..!:#=-: =--=?-'r-CJ-~-2-"1-f!-------

CLTA -68/9-C../f -ooo-U 
cc.-r.!i -£._M-c;.g:.. ~r.a_ 

../' I I ./ I 

2. CALIBRATIONS I v' I us ./ 5133 ..,/ 

3. METHOD BLANKS I J..J v I ~ ./ / / 

4. MS/MSD ITi~f 1""\1-tl.l I ../ I 
/ 

./ 
5. LABORATORY 

CONTROL SAMPLES / ./ 

6. REPLICATES ...,/ / 

7. SURROGATES 

v ../ 

9. 

TO. 

J -ESTIMATED 
U- NOT DETECTED 

UJ- NOT DETECTED, ESTIMATED 
R-UNUSABLE 

RE~EWEDBY~~~ ~7/~9' DATE: 
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MEMORANDUM 

Date: 04/29/99 

To: File 

From: Marcia Hilchey 

Subject: Radiometric Data Review and Validation 
Site: 68A 
AR/COC: 601579 
Case: 7215.2207 
Laboratory: GEL 
SDG: 9902248 

See the attached Data Assessment Summary Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified methods (gamma spec 
HASL 300, isotopic uranium EPI A-OllB). All components were successfully analyzed. 

Qualification was applied to a soil gamma spec sample result due to analyte presence in the equipment 
blank. 

~ No qualifications were applied to isotopic uranium sample results. · 

Holding Tunes 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria for both methods. 

Laboratory Control Sample Analyses 

The LCS met acceptance criteria for both methods. 

No target analytes were detected above the reporting limits in the method blanks of either method. 

Americium-241 was detected in sample CCTA-68A-GR-TR2-10-10.5-S at <SX the equipment blank 
value. The sample results was JB2-qualified. 

Matrix Spike Analysis 

The matrix spike samples met acceptance criteria. 



Replicate 

The laboratory duplicates met the QC acceptance criteria. 

Tracer/Carrier Recovery 

Chemical tracer recovery met acceptance criteria. 

OtherQC 

No field duplicate samples were submitted with this AR/COC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions of comments regarding the review of this package. 

/ 



e 
RADIOCHEMISTRY: 

,J ~' 

SITFJPROJECT: b. S'd ARCOC #:_,6 ..... •"""'0'-'/'--'5"'----"-7_,.7'--------
LABORATORY: O-c: L. LABORATORY REPORT.#: 9Ci02 c '-t:? 
METHODS: a o rYl ,.,. ... vt c:.1.9ec... _:t: ~~ Ci 

.) L'C1y;' -' 
... c// ""LC?_ ,-,jq 

QCEiementl Meth;i Rep Eq. Field 
Field Sample 

Analyte Blks LCS MS RER Blks 
Dup 

Blks - ID Isotope ISffrace Sample Isotope lSffrace 
RER 

CRITERIA u 20% 25% <1.0 u <1.0 u - 50·105 50-105 
.H3 -
U-238 , ?lo ,/ v ./ • rr8 
U-234 ,( 2 7 ~ ./ .3 72.. 
U-2351236 v 1>( ./ .0'-12.. -
Th-232 
Th-228 
Th-230 -
Pu-2391240 
Gross Alpha -
Nonvolatile Beta 
Ra226 - i 

Ra228 -
Gamma Spec v " -
Ni-63 -

f.t-. ~II "' ~~ 
,-- r ~ 7 ,/ _-..t" 

r~ bO v tV . 
fl.-. Z.~Ll___ r"l. .~ - '------- . 

Parameter Method T~l!ical Tracer T:azical Carrier Comments: 

Iso-U Alpha spec U-232 NA 
l:'!o-Pu Alpha spec Pu-242 NA 
Iso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA : 

Ni-63 Beta NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec Ba-133 or Ra-225 NA 
Ra-228 Gamma spec Ba-133 NA 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

REVIEWED B~:r?~~.,::;;::::;;:;::::::::::::;~~::::...--_______ _ DATE: .. t/:.?p/9? 
. --·-·· -----···----·-------



Memorandum 

Date: 04/29/99 

To: File 

From: Marcia Hilchey 

Subject: Inorganic Data Review and Validation 
Site: 68A 
AR/COC: 601579 
Case: 7215.2207 
Laboratory: GEL 
SDG: 9902248 

See attached Data Assessment Sunumuy Forms for supporting documentation on the data review and 
validation. · 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (ICP 
EP A6010, CV AA EPA 7470, ICPMS EPA6020). All components were successfully analyzed. 

No qualifications were applied to CV AA sample results. 

Qualifications were applied to aqueous and soil ICP sample results due to calibration blank 
contamination. 

Qualifications were applied to solid ICP sample results due to failure to meet matrix spike and laboratory 
replicate acceptance criteria. 

Qualifications were applied to solid ICPMS samples due to failure to meet LCS and interference check 
sample acceptance criteria. 

Holding Times 

The samples were analyzed within the prescn'bed holding times. 

Calibration 

Initial and continuing calibration met QC acceptance criteria for the ICP, ICPMS, and CV AA methods. 

Aqueous sample results for silver and potassium which were <5X the aqueous continuing calibration 
blank value were JB3-quafified. 

Solid sample results for cadmium which were <5X the solid continuing calibration blank value were JB3-
qualified 

The presence of silver in the equipment blank was not used as cause for qualification of solid sample 
results since the equipment blank silver result was JB3-quali:fied. 



• All other blanks for aU methods were free of target analytes above reporting limits. 

Matrix Spike Analysis 

ICP matrix spike recovery for manganese was high. Solid sample results were JA2-qualified. 

The solid matrix spike analyses met acceptance criteria for all other analytes. 

No aqueous matrix spike sample was analyzed. No sample results were qualified. 

Laboratory ControJJLaboratoa Control Duplicate Samples 

The LCS/LCSD samples met QC acceptance criteria for ICP and CV AA methods. 

Note: The LCS recovery for iron and aluminum failed laboratory acceptance criteria, but met data 
assessment acceptance criteria. No data were qualified. 

The solid ICPMS LCS recovery for uranium was low. Solid sample results were I A-qualified. 

ICP Interference check sample UCS) Analysis 

The ICS met QC acceptance criteria for ICP analysis. 

ICS analysis for uranium (ICPMS) failed low. No further qualifications were applied (see LCS section 
above). 

Laboratory Replicate Analysis 

No aqueous replicate samples were analyzed. No sample results were qualified. 

The solid laboratory sample replicate RPD failed for manganese. No further qualifications were applied 
(see Matrix Spike section above). 

OtherOC 

A serial dilution of sample CCT A -68A-GR-TR2-5-5.5-S was analyzed and met acceptance criteria for all 
analytes with sample results >50X the PQL, except iron. A serial dilution was not analyzed for iron A 
serial dilution was not analyzed for the other soil sample. No qualifications were applied. 

No field duplicate sample was submitted with this SDG. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 
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Memorandum 

Date: 04/29/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: 68A 
AR/COC: 601579 
Case: 7215.2207 
Laboratory: GEL 
SDG: 9902248 

See attached Data Assessment Summary Forms for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (HE 
EP A8330, SVOC EP A8270, VOC EP A8260). All compounds were successfully analyzed. 

No qualifications were applied to HE sample data. 

Qualifications were applied to SVOC sample data due to failure to meet matrix spike recovery acceptance 
criteria, failure to meet calibration acceptance criteria, and failure to meet LCSD RPD ;~~cceptance criteria. 

Qualifications were applied to VOC sample data due to blank contamination. 

No laboratory precision information is available for the VOC analyses due to lack ofLCSD, MSD, or field 
duplicate analyses. Additionally, no information is available regarding potential matrix interference due 
to lack ofMS/MSD sample analysis. All VOC sample results are therefore UJ qualified. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Initial and continuing cahbration met acceptance criteria for HE and VOC. 

The aqueous SVOC continuing calibration verification was low for 4-nitropbenol. The equipment blank 
sample result for this analyte was UJ-qualified. 

The solid SVOC CCV associated with sample CCTA-68A-GR-TR2-5-5.5-S was low for 4-nitrophenol, 
resulting in application of the UJ qualifier. The solid SVOC initial calibration and CCV associated with 
sample CCTA-68A-GR-TR2-10-10.5-S failed to meet acceptance criteria, resulting in application of the 
UJ qualifier. 



No target analytes were detected above the reporting limit in the method blanks or equipment blanks for 
the HE and SVOC methods. 

Methylene chloride was detected in the VOC soil samples at >SX the method blank value. The U 
qualifier was applied. See report summary above for further qualification information. 

Surrogates 

All surrogate recoveries met acceptance criteria for the VOC and SVOC methods. 

The solid LCS simogate recovery was low. The surrogate recovery for the LCSD and other QC and field 
samples met acceptance criteria. No sample results were qualified. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

Matrix spike sample analysis for HE met acceptance criteria. 

No MS/MSD were analyzed for the VOC analysis. See report summary for qualification information. 

The SVOC aqueous MS sample did not meet acceptance criteria for 1,4-dichlorobenzene and 
pentachlorophenol. Equipment blank results were UJA2 qualified. 

Internal Standards 

Internal standard QC acceptance criteria were met for the VOC and SVOC methods. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

Several HE LCS analyte recoveries were low. No LCSD was analyzed for the HE method. All MS/MSD 
acceptance criteria were met. The LCS failures are attnl>uted to laboratory error. No sample results were 
quaJified. 

The SVOC LCSD did not meet RPD acceptance criteria for 4-nitrophenol. No further qualifications were 
applied. See Calibration section above. 

The VOC LCS analysis met all acceptance criteria. No LCSD was an3Iyzed. See report summary for 
qualification information. 

OtherQC 

No duplicate field samples were submitted with this COC. 

No other specific issues were identifi~ which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



-- • 
VOLATILE ORGANICS: • • SW-846 ·Method 8260 

SITE/PROJECT: -~~.:........=.'3--, __ _ 
LABORATORY; (7+<"i'a fc=er-~ 

Comments; .. ~ . .. 

,e_~2~~~~~-~~~~-::::--· DATE: 



e 
VOLA TILE ORGANICS: page 2 
SW-846 ·Method 8260 -· 
SITE/PROJECT: ~S ARCOC#: ~t' .. r ?'j 
LABORATORY: O....L«a tee@ LABORATORY REPORT#: _j:_7o .2 c 't9 

Surrogate Recovery and Internal Standard Outliers 
Sample SMCI 

~ 
.......-----

~ .....-
SMC I: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-dB 

Comments: 

SMC2 SMC3 IS 1-area IS 1-RT IS 2-area 

~-

I)/< 
V' 

~ 

___...,..-_· __ ............. 

............-

--- ... L. ----- ---

IS I: Bromochloromethane 
IS 2: 1,4-Ditluorobenzene 
IS 3: Chlorobenzene-d5 

_, .... 

~_...-
1-'' 

- ------~-

REVIEWEDB!': ~ ~--~-

., . 
IS 2-RT IS 3· area IS 3· RT 

.. 

..-
1-'' .. -... ~ 

...... ~-----.. 

.. • . 

_L___- - - L____ ___ L .. 

•• j . -~,-.. ~ ~ -. . 

• • • .. •• ~ ! •• 

DATE: : 0r/?"9 
' 

e 

---, 



• SEMI-VOLATILE ORGANICS: 
··.:e • SW-846 ·Method 8270 

SITE/PROJECT: §8 ARCOC #: 60/ f Zf 
LABORATORY: '-'!Cu• fcl"r~ LABORATORY REPORT#: 

%.s-
Ct.V 

CAS# Min RF I lntcrccpt Method I LCS I LCSD I LCS I MS I MSD 
Blks RPD NAME 

Comments: 

REVIEWEilBY' ~: .. 
7 

DATE: fS_.t /9 9' 
;; 



e 
SEMI-VOLATILE ORGANICS: page 2 
SW 846 - Method 8270 

SITE/PROJECT: _ ____.?ct....:9;__ ___ _ 
LABORATORY: Q&«Wa lr:.frw 

CAS# NAME 

e 

LCS I LCSD I LCS I MS I MSD I MS 
RPD RPD 

REVIEWED BY: •····· ~~~E:~:~7/~/. 

e 

., 



. . -. .' 

• • SEMI-VOLATILE ORGANICS: page 3 
SW 846- Method 8270 

SITE/PROJECT: ~ 3 ARCOC#: bOt j- 7 ~ >o/,d 
LABORATORY· f'2u.~LUt:::~ LABORATORY REPORT#: 7 ?'0 2-t!! ft'S? 

Y!f 
I IS Calib Calib CCV Method 

BNA CAS# NA¥.E Min RF Intercept RF RSDIR1 RPD Blks 
LCS LCSD 

>.OS <20%10.99 <20% 

5 BN 218-01-9 Chrysene 0.70 ,/ I / _.(_ 
s BN ll7-81-7 bis(2-Ethylhexyl)phthalate O.ol 
6 BN 117-84-0 Di-n-octylphthalate 0.01 

6 BN 205-99-2 Bc:nzo(b )tluorantbene 0.70 

6 BN 207-08-9 Benzo(k)Ouoranthene 0.70 : 

6 BN 50-32-8 Benzo(a)pyrcne 0.70 }..$_,() 
.. 

6 BN 193-39-5 lndcno( 1,2,3-cd)pyrcne 0.50 ,/ 

6 BN 53-70-3 Dibcnz(a,b)anthracenc 0.40 ../ 

6 BN 191-24-2 Benzo(g,h,i)pcrylcnc 0.50 / J.. 
L__ 

Surrogate Recovery Outliers ---·------··- .... --·· -Sample SMCI SMC2 SMC3 SMC4 SMCS ~ SMC7 SMC8 I 
o7Z:. ----_.;-

c::----
SMC 1: Nitrobcnzene-dS (BN) 
SMC 4: Phenol-dS (A) 
SMC 7: 2-2-Chlorophenol-d4 (A) 

Internal Standard Outliers 

SMC 2: 2-Fiuoroblphenyl (BN) SMC 3: p-Terphcnyl-dl4 (BN) 
SMC 5: 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 8: l,2-Dichlorobcnzene-d4 (BN) 

Comments: 

l 

LCS 
RPD 

MS 

Sample IS 1-area IS 1-RT IS 2-area IS2·RT IS 3-area IS 3-RT IS 4-area JS4-RT IS 5-area IS 5.-RT Is 6-area lS 6-RT 

·~ --· .. -.. . . ----. --f.--

IS I: 1.4·Dichlorobeozene-d4 (BN) I'\ .1: Acenaphthene-diO IBN) 
IS 4: Phenathrene-d 10 (BN) -I'\ 11. Perylene-dl2 (BN) 

REVIEWED BY: ____ .,_ DATE: Y/c.tA~ 
. . 

---
-. -· --

MS F1cld Eq. Fie!d (. (., (.,.- (£..\/ 
MSD RPD 

Dup 
Blks Blks f(.(J) i<ib RPD 

v' v 
I ,/ 

2.C~ 

"' ~\I 
/ 

,_v '--



e '·---- e 
SEMI-VOLA TILE ORGANICS: 
SW-846 - Method 8270 

S!TEIPROJECT' -6.$ ARCOC ., --2£?-tfiOI s-H . . -.... 1. . 
LABORATORY:,.a<<t fr(Lq LABORATORY REPORT#: T':f'Oc?C Y3 

CAS#. NAME Min RF LCSDI LCS I MS I MSD I MS 
RPD RPD 

+- } , ( J.f.,/ <i'L-

REVIEWEDBY: ~--·-·· 
./ 

DATE: Y/l,?fl,?' 

.-



e 
SEMI-VOLATILE ORGANICS: page 2 
SW 846- Method 8270 

e 
SITE/PROJECT: ~ g ARCOC #: b 0 I S"" 7 9 (;,'f. 
LABQRATORY: Du~tt:!.;'".re-r LABORATORY REPORT#: 91o z..z. ri 

CAS# NAME Min RF I Intercept Method I LCS I LCSD I LCS I MS I MSD I MS 
Biles RPD RPD 

REVIEWED BY: -·-· ... DATE: _·"'4 f (7'1.. 

Dup 
RPD 

Eq. I Field 
Blks Blks 

e 

·,. 



e 
SEMI-VOLA TILE ORGANICS: page 3 
SW 846 ·Method 8270 

w 
SITE/PROJECT: £'f ARCOC#: ~ ~ 7'f n'f 
LABORATORY: a CA.OA terrei LABORATORY PORT#: ~ 9'02~ '13 

Calib Calib CCV IS BNA CAS# NAME Min RF Intercept 
RF RSD/R1 RPD 

>.o:; <20%/ 0.99 <20% 

5 BN 218-01-9 Chryscne 0.70 ./ . I / 
5 BN 117-81-7 bis(Z·Ethylhexyl)phthalate 0.01 t.Z. 
6 BN 117-84-0 Di-n-octylphthalate 0.01 / 

6 BN 205-99-2 Benzo(b )11 uonurthcnc 0.70 

6 BN 207-08-9 Benzo(k)fiuoranthcnc 0.70 

6 BN 50-32-8 Benzo(a)pyrene 0.70 

6 BN 193-39-5 Indeno(l ,2,3-cd)pyrcne 0.50 

6 BN 53-70-3 Dibenz(a.h)anthraccne 0.40 

6 BN 191-24-2 Benzo(g.h,i)pcrylcne o.so ~~~ ~ oLooo 

Surrogate Recovery Outliers 
I -~a.mple I SMCI I SMC2 I SMC3 I SMC4 I SMCS I SMC6 I SMC7 I SMCS 

SMC 1: Nitrobenzene-dS (BN) 
SMC 4: Phenol-d5 (A) 

SMC 2: 2-Fluorobiphenyl (BN) SMC 3: p·Terphcnyl-d14 {BN) 
SMC S: 2-Fiuorophcnol (A) SMC 6: 2,4,6-Tribromophcnol (A) 

SMC 7: 2-2-Chlorophenol-d4 (A) SMC 8: 1,2-Dichlorobenzene-d4 (BN) 

Internal Standard Outliers 

MethOd 
Blks 

LCS 

/ 

... 

+ 

·Commei:ats: 

LCS LCSD 
RPD MS 

I Sample j1s 1-arca I IS 1-RT j1s 2-area I IS 2-RT j1s 3-arc:a liS 3-RT jts 4-arca j1s 4-RT j1s 5-area j1s 5-RT jls 6-arca I IS 6-RT 

IS I: 1.4-Dichlorobenzc:ne·d4 (BN) IS 2: Naphthalcnc-d8 (BNI I'\ .1: Acc:naphthcnc-d I 0 (BN) 
IS 4: Phenathrene-diO (BN) ISS: Chrysene-dl2 (BN) I'\ 1,, Pcrylcne-dl2 (BN) 

REVIEWEDBY:~.:___ •. DATE: ~~hs: 

--
MS Field Eq. Field 

MSD RPD 
Dup 

Blks Biles 
RPD 

,· 



• -HIGH EXPLOSIVES: 
SW846 Method 8330 

SITE/PROJECT: 6 'i ARCOC #: 60/ S 1 ~ Qt 
LABORATORY: G-C. {. LABORATORY REPORT#: 'i jOZ 2.'1'~ 

NAME CAS# Intercept 
Curve 

R: 
CCV 
RPD 

Method 
Blks 

LCS LCSD LCS 
RPD MS MSD 

MS 
RPD 

~fq 
Field 
Dup 
RPD 

Eq. 
Blks 

d!'l 

Field 
Blks 

.99 1 20~ 1 u 1 1 .. 1 20% J , 1 . 1 20%. 1 1 u 1 u 
- HMX __ I 2691-41-o I I ./ I " I ./ I """ I "" I ./ I ./ I J I ./ I I .r 
RDX 
I ,3,5-Trinitrobenzene 

2-amino-4,6-dinitrotoluene 
4.Aminn.?,,6-dinitroto lu_en_e _ ___,.__ 
2,4-dinitrotoluene ./ 
2,6-dinitrotoluene ./ 
L-nitrotoluene 188-72-2 I I I I I I I I .)q,l 
4-nitrotoluene -· 1-99-99-0 I ~L I l_l__l _l__L..S:li 
.>•UlLl ULUIU""" I 99·08-1 I I ..1,.. I ..1.. I . ..L I.!> ""7 I I ,J,.oo I ..1.- I .l I .1 I J- I I ...1.-

PETN I 78·11-5 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comments: 
QDfZ 1.'1 JJ ·U ~ ~t:.s- /..;" 

... 

V..L.J.- .... ' 

-~---
Confirmation " ... 
Sample CAS# RPD>25% Sample CAS# RPP>25~ . 

L 
.. 

REVIEWEDB~~-. . -·-·--DATE: % .p ./99 

e· 



• . ., ---· 
Contract Verification Review (CVR) 

Project Leader ~B..;.Y.:..;R;;;.D __________ _ Project Name CCTA- 68A 
--~~~~---------------

Case No. 7215.2207 

A~COCNo._6~0~15~7~9------------------- Analytical Lab _G...;..::;EL~----------- SOG No. 9902248 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

• R' --- ------ --- --- t and Chain of Custodv R1 - - -- -- - 'd and Loa-In lnf - ---- .ti 
Line com late? Resolved? 
No. Item Yes No If no, exPlain Yes No 

1.1 All items on COC comPlete - data entry clerk initialed and dated X 
1.2 Container type(&) correct for analyses requested X 
1.3 Sample volume adequate for tt. and types of analyses requested X 
1.4 Preservative correct for analYses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X 

and correct 

1.7 Date samples received X 
1.6 Condition upon receipt information provided X 

-'-----------

-~- . ........... ,~-- - .. -~- -- ---
Une Com lete? Resolved? 
No. Item Yes No If no. explain Yes No 

2.1 Data reviewed, signature X 
2.2 Me1hod reference number( a) complete and correct X 
2.3 ac analysis and acceDlance Hmits provided CMB LCS Replicate) X 
2.4 Matrix spike/matrix spike duplicate data Drovlded(if reauested) X 
2.5 Detection limits provided; PQL and MDL( or IOL), MDA and Lc X 
2.6 ac batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and usina.correct sianificant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X I (if applicable) reported 
2.10 Narrative provided X I 
2.11 TAT met X 
2.12 Hold times met X I 

2.13 Contractual qualifiers provided X I 
I 

2.14 All requested result and TIC (if requested) data orovided X 



' e e 
Contract Verification Review (Continued) 

--- ----- -- ---- -- - -- -- -- -. 

Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

I 
3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 

requirements? Inorganic$ and metals reported as ppm (mg/liter or mgiKg)? Tritium reported In 
I picocuries per liter with percent moisture for aoil samples? Units consistent between QC samples 
........... - aod samp!e.data.. ................... - ...................... _ ............... ·-·---·· ...... _ .................... ,. ____ .. , .................................. ... ........ ·-· ~ .. -.~ ....... ~ ... ··-··· ............. ·--·· oOO OOO .. o0 0 0 '00•• 00• •00 0 - ... 000 -·· >o•OOOO NO 0 00 0 -·· 00 ··---

3.2 Quantttation limit met for all samples X 

3.3 Accuracy X MANY ANALYTES IN EXPLOSIVES LCSILCO FAILED RECOVERY 
a) Laboratory control samples accuracy reported and met for an samples Sb & Fe FAILED RECOVERY IN SOIL LCSILCD 

1-J & Fe FAILED RECOVERY IN AQUEOUS LCS/LCD 

b) Surrogate data reported and met for all organic &ample& analyzed by a gas chromatography X SUR~OGATE RECOVERY OUTSIDE QC LIMITS FOR 
technique EXPLOSIVES LCS 

c) MB!rix spike recovery data reported and met X SEVERAL SVOC ANAL YTES OUTSIDE QC RECOVERY LIMITS 
FOR 9902248-0SMSIMSO I 

3.4 Precision X I a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 
1 

b) Matrix spike duplicate RPD data reported and met for all organic sample& X I 
I 

3.5 Blank data X METHYLENE CHLORIDE DETECTED IN VOA SOIL METHOD I 

a) Method or reagent blank data reported and met for all samples BLANK I 
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X METHYLENE CHLORIDE DETECTED IN VOA TRIP BLANK I 

3.6 _Contractual qualifiers provided; "J". estimated quantity; ·e·-analyte found in method blank X 
above the MOL for organic or above the PQL for inorganic; ·u·- analyta undetected (results are 
below the MDL. IDL, or MDA (radiochemical)); "H"-analysis dona beyond the holding time 

3. 7 Narrative addresses planchet ftaming for grOA alphalbeta NA 
I 

I 
3.8 Narrative included, correct, and complete X SAMPLE tl 9902248~5MS/MSD RECOVERY PROBLEMS NOT ! 

ADDRESSED 

3.9 Second column conflf!nation data provided for methods 8330 (high explosives) and NA 

pesticidas/PC Bs 

-·~~,. 



e -- • Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (6260, 6270, etc.) 

a) 12·hour tune check provided X 

-- o' oo o 0 ~••• '-~•ooo '- H-~·--• 

b) Initial calibration provided X 
-- ~~'~-~-- ·-· . ..... .. - .. -.- . -~-

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run togs provided X 

I 
4.2 GC/HPLC (8330 and 8010) 

' a) Initial calibration provided X 

b) Continuing calibration provided X 

I 
c) ln$ti'Ument run logs provided X I 

I 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

C) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 
-



e e e 
Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. list only samples/fractions for which deficiencies have been noted . 

.s..mpillif.LIIdion.lW_ - -~ . PtctMmsl~ · 

Were deficiencies unresolved? DYes (@ 
Based on the review, this data package is complete. ~0No 
If no, provide: nonconfonnance report or correction request number or date correction request was submitted:. ___ _ 

Reviewed by: l ~ £<>. <lp c= CJ a., Date: 4·13-99 Closed by:. __________ _ Date: _____ _ 



Sandia National Laboratories 

Albuquerque, New Mexico 87185-1042 

date: April 7, 1999 

to: Joe Pavletich, MS-1148 (6134) 

from: Suzi Jensen, MS-1042 (7578) 

subject: PRELIMINARY RESULTS COC 601579 

A copy of the results report package from GEL for the above referenced COC is 
enclosed for your review. The SMO is performing the Contract Verification Review 
(CVR) and will send a copy of the results to you to attach to the report. Until you 
receive the CVR results the report is considered PRELIMINARY. 

If you need information about the results on this COC, please call Doug Salmi at 
844-3110. 

Enclosure 
/sj 

Exceptional Service in the National Interest 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

February 25, 1999 

Sandia National Laboratories 
1515 Eubank SE 
Albuquerque, New Mexico 87123 
Attention: Suzi Jensen, MS-1042, Org. 7578, Building T6/ Room 8 

Re: ARCOC-601579, SDG#9902248 

Project Coordinator: Doug Salmi 

Dear Ms. Jensen: 

RECEIVED 
MAR B 1999 

SNL/SMO 

I am sending you the data package for soil and aqueous samples for ARCOC-
601579, SDG#9902248 which were analyzed for organic, inorganic, and radiochemistry 
parameters. 

General Engitleering Laboratories appr~ciates this opportunity to provide you with 
analyti.cal results, and trusts that you will fmd everything in order and to your 
satisfaction. If you have any questions, please do not hesitate to call me at (803) 769-
7385. 

enclosure 
fc: 9902248 

Yours very truly, 

~Yl~ 
Edith M. Kent 
Project Manager 

P 0 Box 30712 •Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-ll?S 

0 Printed on recycled paper. 



RECORDS CENTER CODE:--------

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: Site68 PROJECTffASK: 7215 02.02.08 

SNL TASK LEADER: Schofield ORG/MS/CFO#: 614111088/CF053-05 

SMO PROJECT LEAD: Herrera SAMPLE SHIP DATE: 11/18/2004 

EDD 
Cust RC 

ARCOC LAB LABID PREUMDATE FINAL DATE EDD CD CD 

607866 GEL 125985 12/912004 

DATA PACKAGE TAT:I X IRUSH T lNORMAL 
CORRECTIONS REQUESTED BY/DATE: 

PROBlEM #/DATE CORRECTION RECEIVED:I I 
CVR COMPLETED BY/DATE: L !~c::,y.:.,.·(}.... 12· g-o'-{ 

FINAL TRANSMITTED TO/DATE: S . Prt.l>-v\\~ 12· 1.3 ·-o '-\ 
SENT TO VALIDATION BY/DATE: -r-. r I"W"\n t.::l I, .if)..-

. -" 
REVISIONS REQUESTED/REVISIONS RECEIVED (DATE): I I r T 

VAliDATION COMPLETED BY/DATE: a /..2-,.?.J- () '/ 

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE AA-l ll /; {' h'.t' 
' 

CD RECEIVED BY/DATE 

TO ERDMS OR RECORDS CENTER BY/DATE: ) .('I<W'\r\ 011 IJ r+J lit:;' 

COMMENTS: PAGES 2 - 7 MISSING IN RECORDS COPY. 



....... __ . 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

---- - -···- --- ARICOC 607866 
Dept. NoJMail Slo~: 6141/MS-1088 Date Samples Shipped: I/ I I :R I ~. '1 ProjecVTask No. 7215/02.02.~~ r .. u~.ll 

• LJ Waste Characterization 
PrcjeclfTask Manager: Don Si::hofleld/8444088 Carrier/Waybill No. /.1?/~3 SMO Authorization: pt" -Send preliminary/copy report to: 
Project Name: SWMU68VCM Lab Contact: Edle Kent Q§!n!!iclll: PO 21§71 --.. 
Record Center Code: Lab Deslinalion: GEL 9 tr/ 8 ~1/L.//" (l/4;]11-11_ 

I !J Released by COC No.: 
Logbook Ref. No.: SMO Contact/Phone: Pam Puissanl/505-284·3185 0 Validation Required 
Service Order No. CF053·05 Send Report to SMO: Jennifer Conn/505-844-0579 Bill To:SsndiB National t.ebs (Accounts PsYI'ble) 

Location fl.- Tech Area P.O. 5ox 5600 MS 0\54 

_LA>t;"i) SWMU.M' 6~ Grid Samples Reference LOV available at SMO) Albuquerque. NM 87186.0164 
ER Sample ID or ERSite Datalllme(hr) sample Container JresiJt Collaction Sample Parameter & Method Lab Sample j 

Sample No.•Fraclion Sample Location Detail Depth(ft) No. Collected Matrix TYPe Volume ITl:.aU\ Method Type Requested 10 

066409-001 68-F-01 NA 68 ,,,,.,tJ.,/, J:,r Soli AG 120 ml N01 " \ Grab Total Lead 6010/PAH 8270 ()()_/ I e SA 

066409-002 68-F-02 NA 68 11-11·"'' ,,;," Soil AG 120mL No e Grab SA Total Lead 60101 PAH 82~0 oo.;t 

1,.,,_,/yj~/7 Total Lead 60101 PAH sf7'o 
I 

066409-003 68-F-03 NA 68 Soil AG 120ml No e Grab SA oo_2 I 

,· 066409-004 68-F-04 NA 68 lti-17~D<f I 13: tl. Soil AG 120ml N01 e Grab SA Total Lead /o101 PAH 82.~0 oo'l 
066409-005 68-F-05 NA 68 ,J-1 J-of/ J'J: 1/) Soil AG 120ml Norle Grab SA Total Lead ad1ot PAH s27o oo> 
066409-006 68-F-06 NA 68 111~1? •lJtf/ 13:11 Soil AG 120mL Nor le Grab SA Total Lead sd1ot PAH 82~0 p()b 

066409-007 68-F-07 NA 68· I1L-n ~tJ•/A.,: LL Soil AG 120mL Nore Grab SA Total Lead so'1ot PAH 82tO otJL 
066409-008 68-W-01 NA 68 !it-t7··D((//3:~ Soli AG 120ml No e Grab SA Total lead so1ot PAH 8{70 otZI! 
066409-009 11,-n .. CJiJ ":2~ .! .t.. ot!i. 68-W-02 NA 68 Soil AG 120mL No e Grab SA Total Lead 6010/ PAH 8270 

066409-010 68-E-03 NA 68 u··n--c'I_Ljl:'2b Soil AG 120mL \': No e Grab SA Total Lead ~10/ PAH s2'f'o () /t) 
RMMA lJYes _l:~No Ref. No. Sample Trac;klng Smo Use Spec\allnsl.l'ucUonsiQC Requirements Abnormal 
Sample Disposal 0 Return to Client ["]Disposal b lab Date Entered(mmldd/yy} J/ b:l/oi+ EDD 0 Yes 0No Conditions on 
Turnaround Time [] 7 Day ll"J 15 DiiV"> l 30Day Entered by: .~ Level D Package 0 Yes 0No Receipt 
Return Samples By: L. NegoUatad 2·3 DayTAT QCinlts. *Send report to: 

Name Signature I nit CompaJ'IY/Organiz:aUon/Phone/Cellular Saul Alanis/Org 6133/MS 1088/505-844-8017 
Sample Neal Morrow 1/tJ.J 1\J ...... GRAM/6141/845-8017 sgai!Jni@sandia.gov Lab Use 
Team Anthony Martinez ~....rk_._, II .fl. SHAW/6141/284·8147 Email preliminary report to sgalani@sandia.gov ASAP 
Members vc.-- ' 

•Please Jist as separate repent ,_, ___ 
1.Ralinquished by~ Org._hil./1 Date 'I•JS dfrune !IX"'? 4.Rellnqulahed b)' Org. Date Time 
1 . ReceNed by /~ .......... ,..,5.-r::""..._...? Org.,t;J/t Oatet/~IT·•YTime /#:,7 4. Received by Org. Dale Time 

2.Relinquished b'J..d::7 ./1 fj_ /.~_ 4·~ OrMRttfiA_ Dale(t-{Sf'....,_ll!l_me L"1., '/__( 5.Relinqulshed by . Org. Date nme 
2. Received by C.-'7 ... r- Org. · Date Time 5. Received by Org. Date Time 
3.Relinquished by Org. Date Time s:Rellnqulshell by Org. Dale Time 
3. Received by Org. Date Time ,E;. ~ec:elved by Org. Date Time 

-- --



OFF-SITE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 

Page 2 of 2 

--- - - - I 607866J 
Pro eel Name: SWMUHSVCM Pro ectfT&Sk Manger: Don Schollald/844-<1088 Projeci/Task No.: 72 I 5102.02.08 

,.. 
Location Tech Area ')'lf'$':) 

Building Roorn Reference LOV (available at SMO) / )- lab use 

Sample Ncr ER Sample ID or ER Dale/Time (hr) Sample Container Preserv- Collection Sample Par11meter & Method I Lab ~;mple I 
Fraction Sample Location detail Depth (ft) Site No. Collected Matrix Type Volume alive Method Type Requested 

066409-011 68-E-04 NA 68 I fi-n., t I (J.:'l 1 Soil AG 120ml None Grab SA Total Lead 6010/ PAK'B270 Oil 

066409-012 68-S-05 NA 68 N'J-ff/13:2~ Soil AG 
I . 01.2 I 120mL None Grab SA Total Lead 6010/ PAH 8270 

066409-013 68-S-06 NA 68 1-(1•,.; J 13: .,, Soil AG 120ml None Grab SA Total Lead 6610/ PAH €210 tJif> 
066409-014 68-N-07 NA 68 ~•-t7-/)fl r1:1o Soil AG 120 ml None Grab SA Total Lead so'1ot PAH £210 f!l/'-1 
066409-015 68-N-08 NA 68 ,NJ'D'I/t'J!11 Soil AG 120 ml None Grab SA Total Lead 6010/ PAH 8270 0/~ 

Abnormal Conditions on Receipt LAB USE 

Recipient lnitilll& 

- - ------ -- - -



Site: Site 68 

I 

I 

Validated By: 1:1v,;._· ~4;t 

·-· 
Sample Flndlnga Summary 

ARICOC: 607866 
------ ~~··· 

Data Type:_Organic: & Inorganic 
----- --~~ ·-

All analyses met QC acceptance crfterfa. No data will be quatmed, 

Date: 12121/04 

Page 1/1 

~ 
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Date: 

To: 

From: 

Subject: 

.,: . :· . - : ;.\ . ~-· .. ·: : . . . : ) . 
61 6 Maxine NE 
Albuquerque, NM 87123 
Phone: 505·299·5201 
Fax: 505-299-6744 
Email: minteer@aoJ.com 

December 21. 2004 

File 

Kevin Lambert 

Memorandum 

Organic Data Review and Validation- SNL 
Site: Site 68 
AR/COC: 607866 
SOO: 125985 
Laboratory: GEL 
Projectffask: 7215.02.02.08 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summarv 

All samples were prepared and analyzed with accepted procedures using method EPA8270 (PAH). All 
compounds were successfully analyzed. No problems were identified with the data package that result in 
the qualifiCation of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review ·and validation. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibratio• 

The initial calibration and continuing calibration data met QC acceptance criteria. 

~ 

No target analytes were detected in the blanks. 

Interual Staudards USs) 

Internal standards data met QC acceptance criteria. 

Surrogates 



The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSJLCSD) 

The LCS/LCSD met QC acceptance criteFia except as follows. 

PAH: 
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD, which met QC acceptance criteria. No data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MSIMSD met QC acceptance critel'ia. 

Target Compound ldentifieation/Coafirmatioa 

No target compound identiflcationlconfwmation analyses were required. 

Detection Limits/Diludolis 

All detection limits were properly reported. No dilutions were required. 

OtherOC 

No trip blank (fB), equipment (EB), field blank (FB), or field duplicate pair was submitted on the 
AR/COC(s) except as follows. 

No other specific issues were identified which affect data quality. 



Date: 

To: 

From: 

Subject: 

·~ ... 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

December 21, 2004 

File 

Kevin Lambert 

'· 

Memorandum 

Inorganic Data Review and Validation- SNL 
Site: Site 68 
AR/COC: 607866 
SDG: 125985 
Laboratory: GEL 
Projectffask: 7215.02.02.08 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev I. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA601 OB (JCP metals). 
No problems were identified with the data package that result in tbe q~~alification of data. 

Data are acceptable and reported QC measures appear to be adequate. The foUowing sections discuss the 
data review and validation. 

BoldiDg Times/Preservation 

· The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCSll Laboratory Control Sample Duplicate (LCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with tbe SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 



Matrix Spike (MS) 
). 

The MS met QC acceptance criteria. 

Rep6cate 

The MS/MSD relative percent difference (RPD) was assessed and met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP lnterfereoce Check Sample «CS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilations 

A11 detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
Sample 125985-00 I was diluted 2x due to high concentration of lead. 

OtherOC 

No equipment blank (EB), field blank (FB), or freld duplicate pair was submitted on the AR/COC(s). 

No other !lPOOific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project; ~ &, ~ Projectffaslt N: .}.2{$"1 Oil .0.2 a'S # of Samples: Is Matrix: __..:s~c;,;,,'...;./ _______ _ 

ARICOCII: 6tJf$1b~ LaboratorySampleiDs: l2£?Ys:-~o/ 'H -c;s 
Laboratory: -..:::":...::'=:-L.:;;._ ____________________________________ _ 

SOON: J .;l5f'fl£ 

An• lysis 

QC Element ,., • ll Orzanics In organics 
rr . It-Pesticide! HPLC GFAA/ . CVAA RAD Other voc ~ PCB (HE) ·ICP/.ABS AA (Jig) CN 

1 I Holding Times/Preservation v' ~ ./ '\ 
21 Calibrations \ v \ ./ "\ 
31 Method Blanks \ v \ ..! "' I 
4~ MS/MSD \ v' \ ./ 1\ 
51 Laboratory Control Samples \ v' \ I "' 

I 

61 Replicates \ \ ./ " 7 I Surrogates \ v \ " 81 Internal Standards \ v' \ ' 9. TCL Compound \ ...,; 
,~ \ Identification 

101 ICP Interference Check ·\ \ / '""' Sample 

11. ICP Serial Dilution \ \ j \ 
12. Carrier/Chemical Tracer \ \ "" Recoveries 

131 OtherQC tJt \ ~"- " -- -- -- -- ---- - -'--
J = Estimated R = Unusable NP = Not Provided 
U = Not Detected 
UJ = Not Detected, Estimated 

Check (v) = Acceptable Other. ~ ~ 
Shaded Cells = Not Applicable (also ''NA ") Reviewed By: A Date: ;.;. r ..,2.1- 0 'I 

B·l2 



. . Semlvolatlle Organics (SW 846 Method 8270) · 
Site/Project: ~ ~ '8· AR/COC #: kl)l"$66 Laboratory Sample IDs: 1..2 S'i 85 - t:l 0 I ~ -()I ~ 

Page 1 of3 

Laboratocy: __ (;.c-1...____ __ SDG #: /~5ti.gS-

EPA '8..2- t-o (P/1 fl) -
.. -- .. ,.les: Lf Matrix: :5 ~~· L Batch #s: 3'62_11./ J!Jff5i 1./lJ 

Calib. 
Cali b. 

CCV T RSD/ Method LCS MS 
Field 

Equip. Field IS BNA CAS# NAME c Min. Intercept RF R2 %0 LCS LCSD MS MSD Dup. RF Blanks RPD RPD Blanlcs Blanks 
L <20%1 

RPD 
>.05 

0.99 20% 

1 A 108·9~-2 Phenol 0.80 

1 BN 111-44-4 bis(2-Chloroethy1)elher 0.70 

1 A 95-$1-8 2-Chloropbenol 0.80 ll \ 
I fiN 541-73-1 1,3-Dichlorobenzene 0.60 l \ 
1 BN 106-46-7 1,4-Dich101'0hen7.enc o.so \ \ 
1 BN 95-S0-1 1,2-Dichlorobenzeno 0.40 \ \ 
1 A 95-48-7 o-Cl'C$()1 0.70 j \ 
1 BN 108-60-1 bis(2-cbloroisopropy1)cthcr 0.01 1 \ 
l A N22 m,p-creao1s 0.60 \ 
1 BN 621-64-7 N-Nitroso-di-n·propylamin.e o.so \ \ 
I BN 67-72-1 Htxachloroethane 0.30 l \ J 
2 BN 98-9S-3 Nitmben7enc 0.'20 \ \ I 
2 BN 78-59-1 illophorone 0.40 \ 
2 A 88·1S·S 2-Nitrophenol 0.10 \ 
2 A 105-67-9 2, 4-Dimcthy1phcno1 ().20 \ 
2 8N 111-91-1 bis(2-Chloroelhoxy)metlwto 0.30 1 \ 
2 A 120-83-2 2,4-DichlorophcnCII 0.20 \ ' 2 BN 120-82-1 1,2,4-Trichlorobenzene 0.20 \ 
2 BN 91-20-3 Naphthalene >/ 0.?0 IIA ./ ..; v' ./ ~ \ v' v' ..; 1\ 
2 BN 106-47-8 4-Chlorooniline 0.01 r \ 
2 BN 87-68-:l llcxach1orobutadi«~<: O.ot \ \ 
l A 59-,0·7 4-Chloro-3-mcthylphcno1 0.20 \ \ 
2 DN 91-57-6 2-Melbylnaphthalcno 0.40 T \ 
3 BN 77-47-4 Hexachloro..")'clopcntadienc 0.01 \ 
3 A 88-06-'2 '2,4,6-Trichlorophenol 0.20 \ 
3 A 95-95-4 2,4,S· Trichloropbenol 0.20 

Comments: Notes: Shaded TOWS arc RCRA eompounds. 

Reviewed By: ~ /f ,,.z;;..-.. .&..,...,;( Date: /;2 -..J. 1-&' t.f 
B-20 



Semivolatile Organics 

Site/Project:------· 

Laboratory: 

BNA CAS# NAME 
IS 

3 BN 91-58-7 l.Cbl011l!Ulph1halene 

3 DN 88-74-4 2-1'\itroauiline 

3 BN 13l·ll·3 Dimethylpbtha1atc 

3 BN 208-96-8 Acenaplnhylene 

3 BN 606·20-2 2,6-Dinitrctoluenu 

3 BN 99-09-2 3-Nitroanilinc 

3 UN 83-32-9 Acenaphlhene 

3 A '1·28·' 2,4-Dinitrophcnol 

3 A 100..02-7 4-Nitrophenol 

3 BN 132-64-9 Dibenzofuran 

3 BN 121-14-2 2,4-Dinitrctoluenc 

3 HN 84-66-2 Diethylphtbalaie 

3 BN f1oos-n-3 4-Chlorophcnyl-phenylether 

3 BN 86-73-7 Fluorene 

3 BN 100..01-6 4-Nitrni!Jliline 

4 A .534·.52·1 4,6-Dinitro-2-methylpheno1 

4 BN 122·.39-4 Diphenylamine 

4 BN 101-.55-3 4-Bromophenyl-phcnylether 

4 BN 113-74-1 Hexacblorobenzeno 

4 A 87-86-5 Pcntacl!lorophenol 

4 BN 85-01-8 Phenanthrene 

4 BN 120-12-7 AllthriiC~ 

4 BN 86-74-8 Catb4zole 

4 BN 84-74-2 Di-u-butylphthalat.e 

4 BN 206-44-0 Fluoranthenc 

5 DN 129.()0.() Pyr.m~ 

s BN 8'-68-7 Buty1bePZylphthala1e 

s BN 91-94-1 3,3'-Dicblorobenzidine 

5 BN 56-55-3 Benza( a )anthracene 

Comments: 

Page 2 of3 

AR/COC#: 60'1-g~'-" Batch#s: ---------------------
500 #: #of Samples· Matrix· 

Callb. 
Cali b. 

CCV T 
Min. RSD/ Method LCS MS 

Field 
Equip. Field c Intercept RF R2 %0 LCS LCSD MS MSO Dup. 

l RF Blanks RPD RPD RPD Blanks Blanks 
<;20%! 

>.OS 
0.99 20% 

0.80 

0.01 1\ 
0.01 \ 

Ill' 0.90 !ltJr ./ ./ v v v ../ v ./ \ 
0.20 \ \ 
0.01 \ \ 

li 0.90 II If ../ ../ _v' ../ v _\ y ./ / \ 
O.QI \ \ 
O.Ql 1 
0.80 \ 1\ 
0.20 \ 
0.01 \ \ 
0.40 ' \ 

'" 0.90 v ../ -./ ./ ../ , ./ ../ ../ \ 
0.01 \ I 
0.01 \ 
0.01 \ 
0.10 \ \ I 

0.10 \ 
o.os 1\ 

I-I 0.70 ./ V'· -./ ./ ./ ../ \ V' ./ ..,/ 1\ 
II 0.70 v -./ .,/ ../ ../ \ v" o/ v \ 

0.01 I \ 
O.DI \ 

lv' 0.60 NA "!/' ../ v' ./ .,/ \ ./ v ../ \ 
I 0.60 J/4 ../ -/ ./ v' ../ \ .:; 1/" ./ \ 

0.0! \ \ 
0.01 \ 

IJ 0.80 rltt v' " ../ v' ../ - ../~LL ..; \ 

'B-21 



Semivolatlle Organics Page 3 of3 

Site/Project: ARICOC fl: k~ rf' {:;, Datch#s: -----------------------
l-aboratory: SDG fl· # or Samples: Matrix· 

·y-~--·-· 

Call b. ! 
Call b. 

RSD/ CCV Field 
Field I IS BNA CAS# NAME TCL Min. 

Intercept RF R2 'kD Method 
LCS LCSD 

LCS 
MS MSD 

MS Dup. Equip. 
RF Blanks RPD RPD BlanJcs Blanks 

<20%/ 
RPD 

>.OS 
0.99 20% J 

5 BN 218.01·9 Chryseno ..; 0.70 lf,f ~ v t/ -/ ,/ \ !/' / ./\ 
5 BN 117.gJ.7 bis(2-EthyUteXyl)pbdllla!e 0.01 \ \ I 

6 BN 117-84-0 Di·n·octylphthalatc 0.01 \ \ 
6 BN 205-99·2 Ber1Zu(b )tluoranthene 1-{' 0.70 IIR_ ./ a/ ../ ./ ./ \ ./ ../ v' \ ' I 

6 BN 207.08-9 Benzo(k)tluoramhene I_ 0.70 IIA -./ £__ -.1 ./ ../ \ ./ -./ t/ ~ 
6 BN S0-32·8 Benzo(a)pyrciu! ../ 0.70 !lA- ./ -./ / -./ v \ ../ / v \ 
6 BN 193.39·5 lndeno( l ,2,3-cd)pyrene .,f o.so V' .( ./ ./ -./ " -./ ;/ v' \ 
6 BN 53-70-3 Dibenz(a,h)anthracene 

"' 
0.40 ../ t/' ./ .,/ ../ ,/ 1\ ./ ,/ -./ \ 

6 BN 191·24-2 Benzo(@.h.i)perylme ·./ 0.50 J/fr_ v' v .j v v \ -./ v v 
\ \ 
\ \ 
\ \. 
\ ~ 

Surroaate Recovery Outliers s Ret Outl' 
Sample SMC1 SMC2 SMC3 SMC4 SMC5 SMC6 SMC7 SMC8 Comments: ·-. --;11e-t --U!,"fe.rti ~ --- --- -- -~-- ----

SMC 2: 2-f1uorobiphenyl (BN) SMC 3: Terplleayl-dl4 (BN) SMC 1: Nitto!xmen~ (BN) 
SMC 4: Ph11110l-dS (A) SMC S: 2·Fluorophenol {A) SMC 6: 2,4,6-Tribrumophonol (A) 
SMC 7: 2·2-C.bloropbenol-114 (A) SMC 8~ 1.2·Dichloro~JcnzenN4 (BN) 

Internal Standard Outliers 
Sample IS 1-area IS 1-RT IS:E-area IS2-RT 

~~-
/·_n_,"-kL ~ 

IS I: 1,4-I>ichlorobemmc·d4 (BN) IS 2: Naphlhalc:ne·d8 (BN) 
IS 4: Phcnathrene-dl 0 (UN) IS 5: Cbrysma-d12 {BN) 

IS3-area IS 3-RT IS4-area IS4-RT 

IS 3: Amlaplrthenc-dlO (BN) 
IS 6: Perylcno-dl2 (BN) 

IS 1-area IS 6-RT lsl,.ru IS6-RT! 
I 

i 

I 

B·22 



Inorganic Metals 
Site/Proje~-1: ~ 6~ ARICOCN: /t,t)1"iilt>k LaboratarySampleiDs: /,'l.:>"~ff5 -o(')/ 1;-di.S 
Laboratory: G-EL SDG#: --.:L-L...4!!:.,2.=..:S::....L9...!!~.='5:....._. ________________________ _ 

~rt,ods tP.Ilil0/05 (IcP ~_4) 
tt w .::!illupl~: 15 Matrix: s~i/ Batcl! l#s. ?~fJ~J/~UP3" 

CAS#/ 
QC Element 

Analyte ~dbcNI LCSD MSD 'Rep. !(.'!) 
8eJW 'IIIeY 

~ Ft•Jd TAL ICV CC\' ICB CC'B LC5 LCSD MS MSD Dllll- JJuv. B1abh RPD RPD llPD AD 
don Rl'D 

Bl .. b Blanb 

7429-9()..5 A1 
7440-39-3 Ba 
7440-4l-7 Be 
7440-43-ll C4 
7440-7()..2Ca 
740-47-3 <-"r 
7440-48-4 C.o 
1440-.SO·I Cu 
743?-89-6 Pc 
1439-95-4 Mg 
7439-96-~ Mn 
7440..(}2.0 N'l 
7440-<l9·7 K 

744f)..2l-4 A~ I 

7440·23·5 Na 
7440-62·2V -
7440-66.0 Zn 

_, 
7439-,_t "" v.v , 1/ -~ o,/ .;,.' N'f /Wt v' V' v IV ;Iff r./ v -A/,f Alii ft{J'r 
TT8!-4!M Sl! 

743-38-l As 
1+'10-~.0 Sb 
7440-28-0TI 

7439-!17-6 B2: 

CyanideCJ\" 
- -- _L__·--~ -- --.~~ 

Note~; SI'Ddcd r~ uc RellA maals. Sal\1\~aq1W:Il'm C'.Onnnloa: ~qJ 1 kg= liS i g: ((llgl g) x (u~le mass {g} i 11mple voL [ml}}"' (1000 ml/llitao))! DilLIIklll Faa« .. jig II 

CommeDts: 

Reviewed By: ~ ,4 ~ M- Date: 1.:2- .:J./-ov 

B-l4 



· . ....___.· 

Contract Verification Review (CVR) 

Project l...eader _Sc-.-ho.;;.;f.;.;;ic;.;.;ld;..... _____ _ Project Name ...:;Si~1c:.;6;.;:8:..... __________ _ Case No. 7215_02.02.08 

A~COCNo._6~~~~~------------- AnalyflcGI L4b _&"""E"'-1.----------- 51>6 No • ...;1;;:::~.=.:59;.:8.;..!5 _______ _ 

In the tables below, mark 01Pf lnforliiGtion that is 111issing or incorrect and give CUI explanmtion. 

--- ---~- ------ ---- ---------- -· ------ ------ ~- - . -···-· .. ··-·· 
line CompfetCiil Raolvectl 
No. I tam Yes No If~.elCPicain Yes No 

1.1 All ittmS 011 COC tOIIIPietc - dcl'to entry dcrt i!lltte~lcd Cllld dated X 
1.Z ContCllncr ;ypc(s) carrcct for analyses requested X 
l3 Sarlq)le V<llume~e far #and 1ype5 of analyses l'f4IJU'Ied x. 
1:4 Presuvotive eorrect for onatvses reouestcd X 
1.~ Cuftody r«ords conti/ICICIIIS and complete X 
1.6 l.4b nnpk! m~mbcr(s) provided and SNL sample numbcr(s) cross rcfucnud and X 

ccrrect 

1.7 Date samples received X 
1.8 CondltioniiPOfl receipt information J)I"CCvided X - ·------· --- - - - ··---- -- --- ·-- - ~ --- - ·---

-·- ----- ... ------ ---. 
lin& ComJ ~~ Ruolvscl? 
No. I'et~~ Y• No If no, eJCplo.in Yes No 

2.1 l)utc revlewe~, s_~ X 
-z.z Method ref~ Nlft\ba'(s) complete Md ~ITICt X 
Z.3 QC e~~~alvJJis cw:l aaeptonce limits provided (MB, LCS, Replicate) X 
2.-4 Matrix spike/matriJC ~kc dupllca1'e data provided (if ~_tC!I) )( 

2.5 De:teetlon liMits provilkd: PQl. and MDI. (or IDl.), Ml>"- and Le X 
Z.6 QC batch ntnbcrs provided X 
2.7 Dilution fac;tol'$ provided and ull dilution levall ~ed X 
2.8 DotG re_portcd in CIJIIII'OPI'iate units ar~d using_ ~ significant fiCNrCS X 
2.9 ~loehetnistry onolysls lll'lcerte1inty (l sigma CITOI') Gnd tracer recovery (If NIA 

_!IP!llicabl£) re.~ed 
Z.lO Narrative provided X 
2.11 TATrwct X exceeded 1!5 c1av TI\T bv 6ci!Jys_ 
Z.12 Hold til!ICS met X 
Z.13 contrGctual qualifiers provided X 
2.14 "" result and TIC (tf ~ed} delta provlcfcd X 



ARC:OC: 607866 
Contract Verlfit4tion Rtview (Continued) 

- ~ - ·-

Item Yes No If no, Sample IO No./Fractlon(s)and Analysis 

I 3.1 Are reporting IH!its apprcpt'idte fOI' the matrix and rnut contract specified or project-specific X 
requirementsi' Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritiurn reported 

' in picoeurles per liter with percent molsttn for soil samples? Units consistent between QC 
sample$ and sample do.ta 

3.2 . Quqntitation limit met for ~I SCII'IIIlles X 
3.3 Acturacy X 

a) Labol'lrtory control sampleS accuracy reported and met for all scmples 
b) Surrogate data reported and met for all orgmle samples Olllllyztd by a gas chromatography X 

techniqu~ 

c) Matrix spike reeovery data reported end m&t X 

3.4 Precisi011 X 
a) ~licate sample. precision rei)Of"ted and met for clll inorganic and radiochetnistrv samples 
b) Matrix spike duplicate RPD do.ta reported and met for all organic Sdlllplu X 

3.!5 Blank data X 
o) Method or reagent blank ckl1a reported and met for all samples I 

I 
b) Sampling blank {e.g., field, trip, and equipl'fteftt) dlrta ~ported and met N/A I 

i 
3.6 C4ntractual qualifiers provided: • J•- estimated quantity; "8"-analyte found in method blank X 

above the MDL for organic or above the PQL for inorganic; ·u•. analyte undetected (resutts are 
below the MOL, IDL, or MDA {radioehcmico.l}): "H"-annlysis do~ beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta NIA 

3.8 Narr.rtive included, corTect, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosivas) and 8082 NIA 
(puticidu/PCBs) 



ARCOC: 607866 
Contract Verification Review (Continued) 

4.0 Calibration and Validcltion tlocurnentcltion 

Item .Yes No Comments 

4.1 6C/MS (8260, 8270, etc.) X 

a} lZ·hour tune check provided 

b) Il'litial calibration provided X 

e) Continuing calibration provided X 

d) Internal standard perfCII'niCinCe dclt11 provided X 

c) Instrument run logs provided X 

4.Z 6CIHPLC (8330 and 8010 and 8082) N/A 

a) Initial calibration provided 

b} Continuing calibration provided N/A 

e) Instrun\ent run logs provided N/A 

4.3 Inorganies (metals) · X 

a) Initial calibration provided 

b) Contiooing calibration provided X 

e) ICP interference check smnple data provided X 

d) IO' serial dilution provided X 

e) Instrument run Jogs provided X 

4.4 Radiochemistry N/A 

a) Instrument run logs provided 
--- -~ 



ARCOC: 607866 

Contract Verification Review {Concluded) 

5.0 Probl~t~n Resolution 
Summarize. the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

--

Sample/Fraction No. AnalysiS Problerns/Col'lllnents/Resolutions 

Based on the review, this data package is complete. e) No 

If no, provide: nonconformance report or correction request number and date correction request was submitted. ______ _ 

Reviewed by: U1 ~ .DoteU2113/04 Closed by: Date:. _____ _ 

·'-< ... 

:.....·· 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Bureau Chief 
New Mexico Environment Department 
Hazardous Waste Bureau 
Permits Management Program 
2905 Rodeo Park Road East 
Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of Sandia Corporation and the Department of Energy (DOE), DOE is 
submitting a corrected risk assessment and the associated risk sections of the Final 
Investigation Report and Proposal for Corrective Action Complete for Solid Waste 
Management Unit (SWMU) 68, Old Burn Site, at Sandia National Laboratories/New 
Mexico (SNL/NM) (EPA ID No. NM589011 0518). Although minor data discrepancies 
were corrected, the results of the risk assessment are the same for residential and · 
industrial risk and still support a determination of Corrective Action Complete without 
controls. 

During the review of the SWMU 68 documentation pursuant to the upcoming Class 3 
Permit Modification, minor inconsistencies were noted between the data tables in the 
main text and the information provided in the risk assessment report. The risk 
assessment report and associated risk section in the Final Investigation Report have 
been modified to reflect the appropriate information. Although the changes were 
minor, the number of pages requiring change within the risk assessment report 
initiated the necessity to replace the entire risk assessment report and four pages of 
the main text for the SWMU 68 Final Investigation Report and Proposal for Corrective 
Action Complete submitted in September 2005. The corrected risk assessment and 
Final Investigation Report page changes are enclosed. 

These data discrepancies, which have been discussed with Will Moats and Brian 
Salem of your staff, are summarized in the Table below. 



Mr. J. Bearzi (2) 

Please contact me at (505)845-6036, or John Gould at (505) 845-6089, with any 
questions regarding this submittal. 

Enclosure 

cc w/enclosure: 
W. Moats, NMED (Via Certified Mail) 

Sincerely, 

rJif/;:1y£p~ 
Patty Wagner 
Manager 

L. King, EPA, Region 6 (Via Certified Mail} 
J. Volkerding, NMED-OB (2 copies) 

cc w/o enclosure: 
M. Martin, NNSNNA-56 
J. Estrada, NNSNSSO, MS 0184 
A. Blumberg, SNL, MS 0141 
F. Nimick, SNL, MS 1089 
P. Freshour, SNL, MS 1089 
D. Miller, SNL, MS 0718 
M. Mitchell, SNL, MS 1088 
D. Schofield, SNL, MS 1088 
M. Creech, SNL, MS 1 088 
J. Fritts, SNL, MS 1087 
R. Fate, SNL, MS 1089 
M. Nagy, SNL, MS 1089 
M. Davis, SNL, MS 1089 
ESHSEC, SNL, MS 1088 



Summary of Corrections to the SWMU 68 Risk Assessment Report 

Affected Analyte Change Reason for Change Impact to Risk 
Assessment 

Arsenic Eight additic~mal Although a maximum Arsenic Although the 
sample results were value of 13.4 mg/kg was UCL for arsenic 
added to the upper reported in the document it did increases 
confidence limit not flow through to the risk slightly, the site 
(UCL) calculation calculation. The arroyo remains eligible 
and the arsenic max samples adjacent to the site for closure 
value changed from were reported in the document under the 
8.0 mg/kg to 13.4 but were not included in the residential and 
mg/kg. initial risk assessment which industrial land-

was based on a maximum use scenarios. 
value of 8.0 m/g/kg rather than 
13.4 mg/kg. 

Acetone The "B" flag was The flag was incorrectly input None 
changed to a "J" flag. during drafting the report. 

2,6-Ditnitrotoluene This analyte was The value 0.073 J mg/kg was a None 
removed from the result from a debris pile that 
risk assessment. has been removed from the 

site. This value is not reflected 
in the data provided in the main 
text. All other results were non-
detects. 

Bis(2- The value in the risk Half the maximum detection None 
ethylhexyl) phthalate values table was limit (0.299 mg/kg) was used 

changed from 0.075 for this analyte. However, 
mg/kg to 0.1495 rather than using half the 
mg/kg. maximum detection limit, % the 

maximum detection limit was 
used. 

n- This analyte was The value 0.11 mg/kg was None 
Nitrosodiphenylamine removed from the based on an original analysis 

risk assessment. which was rejected. The same 
sample was re-analyzed and 
resulted in a non-detect. The 
re-analysis resulted in 
defensible, non-rejected data; 
therefore, shoulg have been 
used in the risk assessment. 
All other results were non-
detect. 



On March 6, 2006 the following corrections 
transmitted in the March 2, 2006 letter were 
made to the September 2005 CAC, which is 
included in this binder. 



Please remove pages 4-21 through 4-24 in the main text with 
the following pages. 
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Table 4.6.2-1 
Summary of SWMU 68 VCA Confirmatory Surface Soil Sampling 

Gamma Spectroscopy Analytical Results 
December 2004 

Sample Attributes 
Record Cesium-137 Thorium-232 

Number' ER Sample 10 Result 
401870 ER 68 SURVEY-003 NO (0.0225) 

401870 ER 68 SURVEY-004 NO (0.0219) 
401870 ER 68 SURVEY-005 NO (0.0272) 
401870 ER 68 SURVEY-006 NO (0.0209) 

401870 ER 68 SURVEY-007 N0(0.021) 

401870 ER 68 SURVEY-008 NO (0.0192) 
Background Activityc 0.079 

8 Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
coinwiddie September 1997, Coyote Test Field Area Supergroup. 
ER = Environmental Restoration. 
10 = Identification. 
MOA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MOA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 
VCA =Voluntary Corrective Action. 

= Error not calculated for nondetected results. 

Error!' Result 
-- 0.801 

-- NO (0.178) 
-- NO (0.179) 

-- NO (0.208) 

-- NO (0.204) 
-- N0(0.174) 

NA 1.01 

Activity (pCi/q) 
Uranium-235 

Error!' Result 
0.372 NO (0.189) 

-- N0(0.191) 
-- NO (0.2) 

-- NO (0.226) 
-- NO (0.225) 
-- NO (0.215) 

NA 0.18 

Uranium-238 
Error!' Result Error!' 

-- NO (3.19) --
-- NO (3.3) --
-- NO (3.31) --
-- NO (3.83) --
-- NO (3.74) --
-- NO (3.79) --

NA 1.4 NA 



4.7 Risk Assessment Summary 

This section provides a brief summary of the risk assessment results used to document and 
validate the CAC recommendation in Chapter 5.0. The risk assessment analysis evaluates the 
end-state condition of SWMU 68 upon completion of the 2004 VCA activities, which completes 
characterization and remediation of SWMU 68. The complete risk assessment report is 
presented in Annex E of this report. 

4.7.1 Human Health 

Using conservative assumptions and a reasonable maximum exposure (RME) approach to risk 
assessment, calculations for the nonradiological COGs show that for the industrial land-use 
scenario the hazard index (HI) (0.10) is significantly lower than the accepted numerical 
guidance from the EPA. The estimated excess cancer risk is 9E-6. Thus, excess cancer risk is 
also below the acceptable risk value provided by the NMED for an industrial land-use scenario 
(Bearzi January 2001 ). The incremental HI is 0.07 and the incremental excess cancer risk is 
5.14E-6 for the industrial land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health for the industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COGs show that for the residential land-use scenario the HI (1.18) is above the 
accepted numerical guidance from the EPA. The estimated excess cancer risk is 4E-5. Thus, 
excess cancer risk is above the acceptable risk value provided by the NMED for a residential 
land-use scenario (Bearzi January 2001 ). The incremental HI is 0.84 and the incremental 
excess cancer risk is 2.06E-5 for the residential land-use scenario. 

Although the estimated excess cancer risk is above the NMED guideline for the residential land
use scenario, maximum concentrations are used in the risk calculation. Because the site has 
been adequately characterized, average concentrations are more representative of actual site 
conditions. Using the UCL of the mean concentration for arsenic, the main contributor to excess 
cancer risk and hazards (summarized in Appendix 2 of Annex E), reduces the total HI and 
estimated excess cancer risk to 0.56 and 5E-7, respectively. The incremental HI and 
incremental excess cancer risk are reduced to 0.48 and 5.15E-7, respectively. In addition, the 
UCL for arsenic is 5.04 mg/kg, which is below background and therefore eliminates arsenic from 
the risk calculation. Thus, by using realistic concentrations in the risk calculations that more 
accurately depict actual site conditions, both the total and incremental HI and excess cancer 
risks are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from the radiological COGs are much lower than EPA guidance values. The estimated TEDE is 
3.2 millirems (mrem)/year (yr) for the industrial land-use scenario, which is much lower than the 
EPA's numerical guidance of 15 mrem/yr (EPA 1997). The corresponding estimated 
incremental cancer risk value is 4.3E-5 for the industrial land-use scenario. Furthermore, the 
incremental TEDE for the residential land-use scenario that results from a complete loss of 
institutional control is 8.1 mrem/yr with an associated risk of 1.3E-4. The guideline for this 
scenario is 75 mrem/yr (SNL/NM February 1998). Therefore, SWMU 68 is eligible for 
unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 4.7.1-1. 
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Table 4.7.1-1 
Summation of Incremental Nonradiological and Radiological Risks from SWMU 68 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.38E-6 4.3E-5 4.5E-5 
Residential 5.15E-7a 1.3E-4 1.3E-4 

alncremental risk calculated using the upper confidence limit of the mean concentrations for the main 
contributors to the risk. 
SWMU = Solid Waste Management Unit. 

4.7.2 Ecological 

Ecological risks associated with SWMU 68 were estimated through a risk assessment that 
incorporates site-specific information when available. Initial predictions of potential risk to plants 
and deer mice from exposure to several metals were based upon maximum measured soil 
concentrations, highly conservative plant toxicity benchmarks, and assumptions of high 
bioavailability. Actual risk to receptors is expected to be low based upon more realistic 
exposure assumptions. Predictions of potential risk to the deer mouse from exposures to 
metals can also be attributed to conservative exposure assumptions. Based upon this final 
analysis, the potential for ecological risks associated with SWMU 68 is expected to be low. 
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SWMU 68: RISK ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 68, Old Burn Site, encompasses approximately 
6.5 acres (SNLINM April1994) on federally owned land controlled by the U.S. Air Force 
(USAF). The site is located on the north side of Isleta Road, across from the 20-foot shock 
tube facility, approximately 1 mile east of the intersection of Lovelace and Isleta Roads. The 
average elevation of the site is 5,861 feet above mean sea level (SNL/NM April1994). 

Prior to investigative, characterization, and remedial activities, SWMU 68 consisted of an 
aboveground, earthen-bermed burn pan, a drainage ditch and overflow basin, a rectangular 
burn pit that was once lined with plastic, three debris piles, and two irregularly shaped borrow 
pits. 

The burn pan measured 30 by 30 feet and was set inside a square, earthen-bermed area. 
Entrenched into the ground, the pan had a 32- by 32-foot concrete slab base with 3-foot-high 
steel sides emplaced 1 foot inside the outer edges of the concrete slab. The floor, comprised 
of the concrete slab and steel, sloped towards the center diagonal, where one 6-inch-diameter, 
galvanized iron floor drain was located. The floor drain emptied into a 3-inch-diameter, 
galvanized iron pipe that discharged into an unlined ditch at the southwestern corner of the burn 
pan. The drainage ditch led to a plastic-lined, wooden-framed overflow basin southwest of the 
burn pan. A valve was located on the discharge pipe approximately 10 feet southwest of the 
southwestern corner of the burn pan. Rusted metal test stands, tumbleweeds, and other plant 
and sediment debris were present inside the burn pan. 

Another rectangular pit that contained evidence of a burned plastic liner was located 
approximately 175 feet south of the burn pan. This pit was used in conjunction with burn tests 
carried out in the concrete and metal burn pan (SNLINM December 1993a, Berry August 1969). 
Burned wood present at the edges of the pit suggested that the pit was an engineered 
structure. 

The Operational Unit (OU) 1334 Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) Work Plan (SNL/NM October 1994) documented four debris "mounds" 
present at the site. Three of these mounds consisted of piles of debris. The debris included 
metal tests stands, metal pans, concrete blocks, metal pipe, asbestos-covered pipe, wire, metal 
grates, and metal scraps. These piles and materials were removed during a housekeeping 
voluntary corrective measure (VCM) conducted during October 1995 (Cox November 1995). 

The fourth mound, located approximately 600 feet north-northeast of the burn pan near the 
unnamed arroyo, contained burned metal mesh, wood scraps, insulation material, and melted 
aluminum fragments. About 150 feet northeast of the burn pan, two wooden utility poles were 
lying on the surface next to a small pile of ceramic pipe debris. The ceramic pipe debris and 
fourth debris mound were removed during a housekeeping VCM in 2000. 

Two irregularly shaped pits were also located to the north and south of the burn pan. Their 
irregular shapes indicate that they may have served as borrow pits for the material used to 
construct the earthen berm around the burn pan. Although a small amount of insulated 
electrical wiring and woven canvas straps was excavated during the RFI sampling in the 
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northern pit, no evidence or information has been found to indicate these pits were used for 
burn tests or as drainage/holding ponds. 

SWMU 68 is located on alluvial deposits correlated to Tijeras/Latene soil units (IT May 1994), 
with permeabilities ranging from 0.6 to 2.0 inches per hour (USDA et al. June 1977). The 
geologic and hydrologic conditions are expected to be similar to those encountered at 
groundwater monitoring wells (TRS-1 and TRS-2) to the west. Geologic information from 
TRS-1 indicates that the local area is covered with approximately 122 feet of proximal to mid
fan alluvial sediments. An outcrop of Paleozoic limestone is present just west of the burn pan, 
and Precambrian basement granite is exposed in the arroyo north of the site. Water levels are 
fairly stable in the bedrock aquifer (SNL/NM March 1998). Depth to groundwater is estimated 
at between 116 and 123 feet below ground surface (bgs) (Foutz eta f. 1995). The direction of 
groundwater flow in the vicinity of SWMU 68 is generally to the west-southwest (SNL/NM March 
1998). 

Pool fire tests were conducted at SWMU 68 to study the effects of fire on weapons components 
and to determine the potential for release of radioactive material in case of a transportation (air, 
truck, rail) accident. The type of pool fire tests conducted at this site related to the development 
of shipping containers, space nuclear power reactors (the Space Nuclear Auxiliary Program 
[SNAP] reactor) (Sandhaus August 1994, Berry August 1969, Baker and Cranfill May 1971 ), 
and survivability of nuclear weapons. 

The testing procedure included preparing the instrumentation for the fire, placing the test unit 
on stands within the burn pan, filling the burn pan with water, and floating a defined amount of 
fuel on top of the water to provide the desired burn time. Magnesium scrap was also ignited in 
some of the burn tests involving SNAP reactors (Berry August 1969). Instrumentation materials 
included steel, fiberglass, asbestos, and magnesium oxide. When tests were performed, all 
equipment was brought to the site in a trailer, and a diesel generator was used for power. 
Water for the tests was brought by tank truck and fuel was delivered by a USAF fuel truck. 

Burn tests commonly lasted 30 minutes. The normal rate of burn was 0.25 inches of fuel per 
minute. Approximately 1 ,500 gallons of fuel would be used for a 30-minute test. All of the fuel 
was consumed during the test. An interviewee involved in the testing indicated that 
predominantly jet petroleum-4 fuel was used because of its availability from the USAF (SNL/NM 
December 1993b ). 

After a pool fire test was performed, the remaining water was probably released by opening the 
valve at the southwestern corner of the burn pan, which drained to the overflow basin southwest 
of the burn pan. The test unit would then be recovered and returned to the project group for a 
post-test evaluation. However, in some tests, depending upon what materials were used in the 
test unit, the unit was taken directly to either the Chemical or Mixed Waste Landfill in Technical 
Area Ill for disposal (SNL/NM December 1993b). 

Burn tests with magnesium scrap and the SNAP reactors were conducted in the plastic-lined pit 
(Berry August 1969). The SNAP reactors contained magnesium-thorium alloy, aluminum, 
Haynes-25 alloy, graphite, and stainless steel. These materials surrounded the simulated 
reactor materials, which consisted of zirconium oxide fuel capsules (Berry August 1969). Prior 
to investigation and remedial activities, burned remains of plastic and wooden frames were 
visible in the pit, although the residual materials were reportedly cleaned up and disposed of 
after the tests were completed (SNL/NM December 1993b ). 
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The materials for each test depended upon the item being tested. Shipping containers were 
tested without any weapons materials present. The containers used at the time were two basic 
types: one composite was made of redwood overlain by steel, and one was a lead-lined steel 
vessel. Only one container tested has been specifically identified as the Radioactive Materials 
Shipping Cask manufactured by DuPont (SNLINM December 1993b). 

Beryllium and small amounts of depleted uranium may have been present in some of the 
weapons components tested. Lead was not present in weapon components. Some of the 
alloys used contained thorium. A magnesium-thorium alloy was used for structural simulations 
(SNL/NM September 1993, SNLINM December 1993b ). 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the OU 1334 RFI Work Plan (SNL/NM 
October 1994), incorporating U.S. Environmental Protection Agency (EPA) comments (EPA 
November 1995), a New Mexico Environment Department (NMED) Request for Supplemental 
Information (RSI) (NMED August 1997, SNLINM November 1997), and an NMED Notice of 
Deficiency (NOD) (NMED March 1998a, SNLINM July 1998) related to the Work Plan, identified 
the site-specific sample locations, sample depths, sampling procedures, and analytical 
requirements to adequately characterize and verify the nature and extent of constituents of 
concern (COCs) at SWMU 68. The DQOs outline the quality assurance/quality control 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. 

Confirmatory sampling was established based upon each area associated with SWMU 68 to 
provide the data to support this final risk assessment and closure of SWMU 68. The results 
were screened against the risk criteria to determine whether additional remediation was 
necessary. The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for the sampling performed to meet DQOs. 

All of the soil sample results were verified/validated by Sandia National Laboratories/New 
Mexico (SNL/NM) according to SNL/NM Environmental Restoration (ER) Project "Data 
Validation Procedure for Chemical and Radiochemical Data," Administrative Operating 
Procedure (AOP) 00-03, Rev. 0 (SNL/NM January 2000). The data validation reports are 
presented in the SWMU 68 Final Investigation Report and Proposal for Corrective Action 
Complete (CAC). The gamma spectroscopy data from the Radiation Protection Sample 
Diagnostics (RPSD) Laboratory were reviewed according to "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The gamma 
spectroscopy results are also presented in the CAC proposal for SWMU 68. The reviews 
confirmed that the analytical data are defensible and therefore acceptable for use in the request 
for a determination of CAC without controls. Therefore, the DQOs have been fulfilled. 
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Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sample Sampling 
SWMU 68 Potential COC Sampling Density Location 

Sampling Area Source Locations (samples/acre) Rationale 
Arroyo Channel Testing and 3 5 Determine whether 
Sediment remnants of testing potential COC 
Plastic-Lined Pit during Burn Site 2 concentrations 
Overflow Basin activities. Fallout 4 exceeded 
Drainage Ditch from Moonlight Shot 5 background limits 
Burn Pan activities. 2 or were sufficient to 
Underlying pose a risk to 
Sediment human health or 

Borrow Pits 3 the environment 

Debris Piles 4 
Radiological VCM 6 
Excavation 
68A Mound 1 

COC =Constituent of concern. 
SWMU = Solid Waste Management Unit. 
VCM =Voluntary Corrective Measure. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 68 is 
based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, and soil 
sampling. The DQOs contained in the OU 1334 RFI Work Plan (SNL/NM October 1994) and 
associated EPA comments on the Work Plan (EPA November 1995), NMED RSI (NMED 
August 1997, SNL/NM November 1997), and the NMED NOD comments on the Work Plan 
(NMED March 1998a, SNL/NM July 1998) identified the general sample locations, sample 
density, sample depth, and analytical requirements. The sample data were subsequently used 
to develop the final conceptual site model for SWMU 68, which is presented in Chapter 3.0 of 
the Final Investigation Report and CAC proposal. The quality of the data specifically used to 
determine the nature, migration rate, and extent of contamination is described in the following 
sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at SWMU 68 
were evaluated using laboratory analyses of the soil samples. The analytical requirements 
included analyses for volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), high explosive compounds, RCRA metals, radionuclides by gamma spectroscopy, 
and gross alpha/beta activity. The confirmatory samples listed in Table 2 are appropriate to 
characterize the COCs and potential degradation products at SWMU 68. 
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Table 2 
Number of Confirmatory and QA/QC Samples Collected from SWMU 68 

Gamma 
RCRA Spectroscopy Gross 

Sample Type VOCs SVOCs Metals Radionuclides Alpha/Beta 
Confirmatory 77 117 107 86 65 
Duplicates 7 13 7 15 5 
EBs and TBsa 17 0 4 17 5 
Total Samples 101 130 118 118 75 
Analytical GEL/QSTL GEL/QSTL GEL/QSTL RPSD/QRLD QRLD 
Laboratory 

aTBs for VOCs only. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
QA/QC = Quality assurance/quality control. 
QRLD = Quanterra Environmental Services, Richland, Washington. 
QSTL = Quanterra Environmental Services, St. Louis, Missouri. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TB =Trip blank. 
VOC =Volatile organic compound. 

111.3 Rate of Contaminant Migration 

Because the Old Burn Site is no longer active, only secondary sources of COCs remain at the 
site in the form of residual metals, radionuclides, VOCs, and SVOCs in the surface and near
surface soil. The secondary release mechanisms at SWMU 68 are suspension and/or 
dissolution of COCs in surface-water runoff and percolation to the vadose zone, direct contact 
with soil {radionuclides only), VOC vapor emanations, dust emissions, and uptake of COCs in 
the soil by biota. The depth to groundwater at the site is estimated to be approximately 
123 feet bgs {Foutz et al. 1995), and the vadose zone is comprised of relatively impermeable 
carbonate-rich soil horizons and impermeable carbonate-cemented horizons {SNLINM March 
1998). In addition, high partitioning coefficients and low mobility in the transporting medium 
would enhance dilution of the COC concentrations. As a result, the nature and extent of COCs, 
as defined in the CAC proposal, does not render groundwater a viable contaminant pathway. 
The pathways to receptors consist of surface water, soil water, air, and soil. In addition, biota 
are a pathway through food chain transfers. 

111.4 Extent of Contamination 

Contamination at SWMU 68 resulted from its use as a burn site and its proximity to the 
Moonlight Shot test range. Although some residual COCs remain in the soil at SWMU 68, 
gross contamination has been removed. The collection of final confirmatory samples across 
the 6.5-acre area is sufficient to characterize residual contamination present after completion of 
the cleanup activities {i.e., current conditions). 
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IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The SWMU 68 
CAC proposal describes the identification of COCs and the sampling that was conducted in 
order to determine the concentration levels of those COCs across the site. Generally, COCs 
evaluated in this risk assessment include all detected organic, inorganic, and radiological COCs 
for which samples were analyzed. When the detection limit of an organic compound is too 
high (i.e., could possibly cause an adverse effect to human health or the environment), the 
compound is retained. Nondetected organic compounds not included in this assessment were 
determined to have detection limits low enough to ensure protection of human health and the 
environment. In order to provide conservatism in this risk assessment, the calculation uses 
only the maximum concentration value of each COC found for the entire site. The SNLINM 
maximum background concentration (Dinwiddie September 1997) was selected to provide the 
background screen listed in Tables 3 and 4. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
the risk assessment consist of both inorganic and organic compounds. 

Table 3 lists the nonradiological COCs for the human health and ecological risk assessments at 
SWMU 68. Table 4 lists the radiological COCs for the human health and ecological risk 
assessments. Both tables show the associated SNL/NM maximum background concentration 
values (Dinwiddie September 1997). 

v. Fate and Transport 

The primary releases of COCs at SWMU 68 were to the soil resulting from burn testing. Water 
infiltration is not expected. Infiltration of precipitation is essentially nonexistent at SWMU 68, as 
virtually all of the moisture either drains away from the site or evaporates. Because 
groundwater at this site is approximately 123 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

The COCs at SWMU 68 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. The inorganic COCs are 
elemental in form and are not considered to be degradable. Transformations of these inorganic 
constituents could include changes in valence (oxidation/reduction reactions) or incorporation 
into organic forms (e.g., the conversion of selenite or selenate from soil to seleno-amino acids 
in plants). Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-lives of the radiological COCs (Cs-137, Th-232, 
U-235, and U-238), the aridity of the environment at this site, and the lack of potential contact 
with biota, none of these mechanisms are expected to result in significant losses or 
transformations of the inorganic COCs. 

The organic COCs at SWMU 68 include VOCs and SVOCs. Organic constituents may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
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CCC 
Inorganic 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium, total 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Organic 
Acetone 
Benzene 
Benzoic acid 
Bromomethane 
2-Butanone 
Chloromethane 

Table 3 
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 68 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum CCC 
Concentration Less 

SNLINM Than or Equal to the 
Maximum Background Applicable SNL/NM BCF Log K0w Bioaccumulator?b 

Concentration Concentration Background (Maximum (for Organic (BCF>40, 
(mg/kg) (mg/kg)a Screening Value? Aquatic) COCs) Log K0w>4) 

18,300 69,957C Yes 1 ,305d - Yes 
0.85 3.9 Yes 16,000e - Yes 
13.4 5.6 No 441 - Yes 
429 130 No 1709 - Yes 
1.3 0.65 No 191 - No 

0.59 0.9 Yes 641 - Yes 
17.6 12.8 No 161 - No 
6.6 5.2 No 1 O,OOOh - Yes 
11.2 15.4 Yes 61 - No 
702 11.8 No 491 - Yes 
405 831C Yes 100,000h - Yes 
0.06 <0.1 Yes 5,5001 - Yes 
15.2 11.5 No 471 - Yes 
0.58 <1 Yes 8ooe - Yes 

0.64 J <1 Yes 0.51 - No 
1.8 <1.1 No 1191 - Yes 

24.7 20.4 No 3,0009 - Yes 
45.4 62 Yes 471 - Yes 

0.11 J NA NA 0.69i -0.24i No 
0.055 NA NA 5.21 2.131 No 
1.12 NA NA 138i 1.87i Yes 

0.0036 J NA NA 4.7i 1.19i No 
0.012 J NA NA 1.0i 0.29i No 
0.005 J NA NA 1.8i 0.91i No 

Refer to footnotes at end of table. 
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Table 3 (Concluded) 
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 68 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNLINM Than or Equal to the 
Maximum Background Applicable SNL/NM BCF Log K0w Bioaccumulator?b 

Concentration Concentration Background (Maximum 
coc (mg/kg) (mg/kg)a Screening Value? Aquatic) 

Diethylphthalate 0.93 NA NA 117i 
Di-n-butyl phthalate 0.067 J NA NA 6,761i 
2,4-Dinitrotoluene 5.1 NA NA 204k 

bis(2-Ethylhexyl) phthalate 0.14951 NA NA 851i 

Methylene chloride 0.0304 NA NA 5.0i 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Coyote Test Field Area Supergroup. 
bNMED March 1998b. 
cuSGS 1994. 
dWren and Stephenson 1991. 
ecallahan et al. 1979. 
tvanicak March 1997. 
9Neumann 1976. 
hVanderploeg et al. 1975. 
Howard 1990. 
iHoward 1989. 
kMicromedex, Inc. 1998. 

(for Organic 
COCs) 
2.47i 
4.61k 
1.98k 
7.6k 
1.25i 

1Parameter was not detected (i.e., one-half the maximum detection limit is greater than the maximum detected concentration). 
BCF = Bioconcentration factor. NA =Not applicable. 
COC =Constituent of concern. NMED =New Mexico Environment Department. 

(BCF>40, 
Log K0w>4) 

Yes 
Yes 
Yes 
Yes 
No 

J = Estimated concentration. SNL/NM = Sandia National Laboratories/New Mexico. 
K

0
w = Octanol-water partition coefficient. SWMU =Solid Waste Management Unit. 

Log = Logarithm (base 1 0). USGS = U.S. Geological Survey. 
mg/kg = Milligram(s) per kilogram. - =Information not available. 
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Table 4 
Radiological COCs for Human Health and Ecological Risk Assessments at SWMU 68 with 

Comparison to the Associated SNLINM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNLINM Background Equal to the Applicable Is COCa 
(All Samples) Activity SNLINM Background BCF Bioaccumulator?c 

coc (pCi/g)a (pCi/g)b Screenina Value? (Maximum Aquatic) 
Cs-137 0.541 0.079 No 
Th-232 2.05 1.01 No 
U-235 NO (0.679)e 0.18 No 
U-238 10.9 1.4 No 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Coyote Test Field Area Supergroup. 
cNMED March 1998b. 
dBaker and Soldat 1992. 

3,000d 
3,000d 
900d 
900d 

9 Maximum activity from debris pile, remaining on-site maximum activity for U-235 is 0.305 ND as reported in the main text. 
fMaximum activity from debris pile, remaining on-site maximum activity for U-238 is 3.92 ND as reported in the main text. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
MDA = Minimum detectable activity. 
ND =Not detected. 
NO ( ) = Not detected but the MDA, shown in parentheses, exceeds background screening value. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 

(BCF >40) 
Yes 
Yes 
Yes 
Yes 
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chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil, the loss of VOCs through volatilization is expected to be moderate. 

Table 5 summarizes the fate and transport processes that can occur at SWMU 68. COCs at 
this site include organic analytes as well as radiological and nonradiological inorganic analytes. 
Wind, surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of COCs is 
low, and loss through decay of the radiological COCs is insignificant because of their long half
lives. 

Table 5 
Summary of Fate and Transport at SWMU 68 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

SWMU = Solid Waste Management Unit. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNLINM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COGs and background. For radiological COGs, the 
incremental total effective dose equivalent (TEDE) and estimated incremental cancer risk 
are calculated by subtracting applicable background concentrations directly from maximum 
on-site contaminant values. This background subtraction applies only when a radiological 
COC occurs as contamination and exists as a natural background radionuclide. 
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Step 6. These values are compared with guidelines established by the EPA, NMED, and the 
U.S. Department of Energy (DOE) to determine whether further evaluation and potential 
site cleanup are required. Nonradiological COC risk values also are compared to 
backqround risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for SWMU 68. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

SWMU 68 has been designated with a future land-use scenario of industrial (DOE and USAF 
March 1996) (see Appendix 1 for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust. Soil ingestion 
is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered; depth to groundwater at SWMU 68 
is approximately 123 feet bgs. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for SWMU 68. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inqestion Soil ingestion 
Inhalation (dust) Inhalation (dust) 
Dermal contact Direct qamma 

Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNL/NM 
maximum screening levels for this area. The SNL/NM maximum background concentration 
was selected to provide the background screen in Table 3 and used to calculate risk attributable 
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to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For the radiological COCs that exceed the SNL/NM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
do not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have background screening values 
and were detected above the analytical minimum detectable activity (MDA) are carried through 
the risk assessment at the maximum levels. The resultant radiological COCs remaining after 
this step are referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

Tables 3 and 4 show SWMU 68 maximum COC concentrations that were compared to the 
SNL/NM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. Because specific items (i.e., the burn pan structure, overflow basin, concrete 
slab, and debris piles) were removed from the site during the 2004 Voluntary Corrective Action, 
not all data presented in the tables in the SWMU 68 Final Investigation Report are evaluated in 
the risk assessment analysis. For the nonradiological COCs, nine constituents were measured 
at concentrations greater than the background screening values. Thirteen nonradiological 
COCs are organic compounds that do not have corresponding background screening values. 

The maximum concentration value for lead is 702 milligrams (mg)/kilogram (kg) and the upper 
confidence limit (UCL) of the mean is 104 mg/kg (Appendix 2). The EPA intentionally does not 
provide any human health toxicological data on lead; therefore, no risk parameter values could 
be calculated. However, the NMED guidance for lead screening concentrations for construction 
and industrial land-use scenarios are 750 and 1,500 mg/kg, respectively (Olson and Moats 
March 2000). The EPA screening guidance value for a residential land-use scenario is 
400 mg/kg (Laws July 1994). The UCL of the mean concentration for all three land-use 
scenarios at this site is less than the screening values; therefore, lead is eliminated from further 
consideration in the human health risk assessment. 

For the radiological COCs, four constituents (Cs-137, Th-232, U-235, and U-238) had MDA or 
detected values greater than the background screening levels. The greater of either the 
maximum detection or the highest MDA is conservatively used in the risk assessment. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 6 and 7 list the COCs retained in the risk assessment and provide the values for the 
available toxicological information. The toxicological values for the nonradiological COCs 
presented in Table 6 were obtained from the Integrated Risk Information System (IRIS) (EPA 
2004a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical 
Background Document for Development of Soil Screening Levels (NMED February 2004), Risk 
Assessment Information System (ORNL 2003), and the EPA Regions 6 and 9 electronic 
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Table 6 
Toxicological Parameter Values for SWMU 68 Nonradiological COCs 

Rf00 RfDinh SF0 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)-1 

Inorganic 
Arsenic 3E-4c M - - 1.5E+Oc 
Barium 7E-2c M 1.4E-48 - -
Beryllium 2E-3c LtoM 5.7E-6c M -
Chromium, total 1.5E+Oc L - - -

Cobalt 2E-2t - 5.7E-6t - -
Nickel 2E-2c M - - -
Thallium 6.6E-5t - - - -

Vanadium 7E-38 - - - -

Organic 
Acetone 1 E-1C L 1 E-19 - -
Benzene 3E-39 - 1.7E-39 - 5.5E-3c 

Benzoic acid 4E+Oc M 4E+09 - -
Bromomethane 1.4E-3c M 1.4E-3c H -

2-Butanone 6E-1c L 2.9E-1 c L -

Chloromethane - - 2.6E-2c M 1.3E-2d 

Diethylphthalate 8E-1c L 8E-19 - -
Di-n-butyl phthalate 1 E-1c L 1 E-19 - -
2,4-Dinitrotoluene 2E-3c H 2E-39 - -

bis(2-Ethylhexvl) phthalate 2E-29 - 2E-29 - 1.4E-29 

Methylene chloride 6E-2c M 8.6E-1 8 - 7.5E-3c 
--

8 Confidence associated with IRIS (EPA 2004a) database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
B1 = Probable human carcinogen. Limited human data are available. 

~ '--

B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
8Toxicological parameter values from HEAST (EPA 1997a). 
froxicological parameter values from EPA Region 9 electronic database (EPA 2002a). 
9Toxicological parameter values from EPA Region 6 electronic database (EPA 2004b). 
hToxicological parameter values from Risk Assessment Information System (ORNL 2003). 

SFinh 
(mg/kg-d)-1 

1.5E+1c 
-

8.4E+Oc 
-

9.8E+09 
-
-
-

-
2.7E-2c 

-
-
-

6.3E-3d 
-
-

-

1.4E-29 
1.6E-3c 

-

Cancer 
Classb 

A 
D 

B1 
D 
-
-
-
-

D 
A 

D 
D 
D 
-
D 
D 
-

-
B2 

ABS 
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0.01d 
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0.01d 
0.01d 
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ASS 
coc 
EPA 
HEAST 
IRIS 
mg/kg-d 
(mg/kg-dt1 

NMED 

RfDinh 
Rf00 

SFinh 
SFO 
SWMU 

Table 6 (Concluded) 
Toxicological Parameter Values for SWMU 68 Nonradiological COCs 

= Gastrointestinal absorption coefficient. 
= Constituent of concern. 
=U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 
= New Mexico Environment Department. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Solid Waste Management Unit. 
= Information not available. 
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coc 
Cs-137 
Th-232 
U-235 
U-238 

Table 7 
Toxicological Parameter Values for SWMU 68 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
(1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 
3.2E-11 1.9E-11 2.1 E-06 A 
3.3E-11 1.9E-8 2.0E-11 A 
4.7E-11 1.3E-08 2.7E-07 A 
6.2E-11 1.2E-08 6.6E-08 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 

0 
= Oral (ingestion) slope factor. 

SWMU = Solid Waste Management Unit. 

databases (EPA 2004b, EPA 2002a). Dose conversion factors (DCFs) used in determining the 
excess TEDE values for radiological COGs for the individual pathways are the default values 
provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following 
documents: 

Vl.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination of the site were taken from DOE/EH-0070, 
"External Dose-Rate Conversion Factors for Calculation of Dose to the Public" 
(DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b ). 

Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for the industrial and residential land-use 
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scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land-use scenarios. 

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used to calculate intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use 
scenario for this site is industrial, risk and TEDE values for a residential land-use scenario are 
also presented. 

Vl.6.2 Risk Characterization 

Table 8 shows an HI of 0.10 for the SWMU 68 nonradiological COCs and an estimated excess 
cancer risk of 9E-6 for the designated industrial land-use scenario. The numbers presented 
include exposure from soil ingestion, dermal contact, and dust and volatile inhalation for 
nonradiological COCs. Table 9 shows an HI of 0.03 and an estimated excess cancer risk of 
4E-6 for the SWMU 68 associated background constituents under the designated industrial 
land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE is calculated for an individual on the site that 
results in an incremental TEDE of 3.2 millirem (mrem)/year (yr). In accordance with EPA 
guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (EPA 1997b), an incremental TEDE of 15 mrem/yr is used for the probable 
land-use scenario (industrial in this case); the calculated dose value for SWMU 68 for the 
industrial land use is well below this guideline. The estimated excess cancer risk is 4.3E-5. 

The HI is 1.18 with an estimated excess cancer risk of 4E-5 for the nonradiological COCs under 
the residential land-use scenario (Table 8). The numbers in the table include exposure from 
soil ingestion, dermal contact, and dust inhalation. Although the EPA (1991) guidelines 
generally recommend that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Based upon the nature of local 
soil, other exposure pathways are not evaluated (see Appendix 1). Table 9 shows an HI of 0.34 
and an estimated excess cancer risk of 1 E-5 for the associated background constituents at 
SWMU 68 under the residential land-use scenario. 
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Table 8 
Risk Assessment Values for SWMU 68 Nonradiological COCs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenario8 Scenario8 

(All Samples) Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 

Arsenic 13.4 0.05 8E-6 0.62 3E-5 
Barium 429 0.01 - 0.08 -

Beryllium 1.3 0.00 6E-10 0.01 1 E-9 
Chromium, total 17.6 0.00 - 0.00 -

Cobalt 6.6 0.00 3E-9 0.00 7E-9 
Nickel 15.2 0.00 - 0.01 -

Thallium 1.8 0.03 - 0.36 -

Vanadium 24.7 0.00 - 0.05 -
Organic 

Acetone 0.11 J 0.00 - 0.00 -

Benzene 0.055 0.00 4E-8 0.00 9E-8 
Benzoic acid 1.12 0.00 - 0.00 -

Bromomethane 0.0036 J 0.00 - 0.00 -
2-Butanone 0.012 J 0.00 - 0.00 -

Chloromethane 0.005 J 0.00 2E-9 0.00 4E-9 
Diethylphthalate 0.93 0.00 - 0.00 -
Di-n-butyl phthalate 0.067 J 0.00 - 0.00 -
2,4-Dinitrotoluene 5.1 0.00 - 0.04 -

bis(2-Ethylhexyl) phthalate 0.1495b 0.00 8E-10 0.00 3E-9 

Methylene chloride 0.0304 0.00 2E-7 0.00 4E-7 
Total 0.10 9E-6 1.18 4E-5 

8 EPA 1989. 
bMaximum concentration was one-half of the detection limit. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Concentration was qualified as an estimated value. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 
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Table 9 
Risk Assessment Values for SWMU 68 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard Cancer 
coc (mg/kg) Index Risk 

Arsenic 5.6 0.02 4E-6 
Barium 130 0.00 -

Beryllium 0.65 0.00 3E-10 
Chromium, total 12.8 0.00 -

Cobalt 5.2 0.00 3E-9 
Nickel 11.5 0.00 -

Thallium <1.1 - -

Vanadium 20.4 0.00 -

Total 0.03 4E-6 

aoinwiddie September 1997, Coyote Test Field Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.26 1 E-5 
0.02 -
0.00 6E-10 
0.00 -

0.00 6E-9 
0.01 -

- -

0.04 -
0.34 1E-5 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
8.1 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM February 
1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for SWMU 68 for the residential land-use scenario is well below this 
guideline. Consequently, SWMU 68 is eligible for unrestricted radiological release as the 
residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 1.3E-4. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b ). This summation is tabulated in Section V1.9. 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial {the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.10 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is 
9E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less than 
1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the suggested 
acceptable risk value. This assessment also determines risks by evaluating background 
concentrations of the potential nonradiological COCs for both the industrial and residential land-
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use scenarios. The incremental risk is determined by subtracting risk associated with 
background from potential COC risk. These numbers are not rounded before the difference is 
determined and therefore may appear to be inconsistent with numbers presented in tables and 
within the text. For conservatism, the background constituents that do not have quantified 
background concentrations are assumed to have a hazard quotient (HQ) of 0.00. The 
incremental HI is 0.07 and the estimated incremental cancer risk is 5.41 E-6 for the industrial 
land-use scenario. These incremental risk calculations indicate insignificant risk to human 
health from nonradiological COCs considering an industrial land-use scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
3.2 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 4.3E-5. 

For the nonradiological COCs under the residential land-use scenario, the calculated HI is 
1.18 which is above the numerical guidance. The excess cancer risk is 4E-5. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001 ); thus the excess cancer risk for this site is above the suggested acceptable risk value. 
The incremental HI is 0.84 and the estimated incremental cancer risk is 2.06E-5 for the 
residential land-use scenario. 

Although the estimated excess cancer risk is above the NMED guideline for the residential land
use scenario, maximum concentrations are used in the risk calculation. Because the site has 
been adequately characterized, average concentrations are more representative of actual site 
conditions. Using the UCL of the mean concentration for arsenic, the main contributor to 
excess cancer risk and hazards (summarized in Appendix 2), reduces the total HI and 
estimated excess cancer risk to 0.56 and 5E-7, respectively. The incremental HI and 
incremental excess cancer risk are reduced to 0.48 and 5.15E-7, respectively. In addition, the 
UCL for arsenic (5.04 mg/kg) is below background and therefore eliminates arsenic from the 
risk calculation. Thus, by using realistic concentrations in the risk calculations that more 
accurately depict actual site conditions, both the total and incremental HI and excess cancer 
risks are below NMED guidelines. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
8.1 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr suggested 
in the SNLINM "RESRAD Input Parameter Assumptions and Justification" (SNLINM February 
1998). The estimated excess cancer risk is 1.3E-4. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 68 is based upon 
the initial conceptual model that was validated with confirmatory sampling conducted across the 
site. The DQOs contained in the OU 1334 RFI Work Plan (SNL/NM October 1994), the EPA 
comments on the Work Plan (EPA November 1995), and the NMED RSI and NOD (NMED 
August 1997 and March 1998a) are appropriate for use in risk assessments. The data 
collected, based upon sample location, density, and depth, are representative of the site. The 
analytical requirements and results satisfy the DQOs. The confirmatory analytical data were 
reviewed and verified/validated according to "Data Validation Procedure for Chemical and 
Radiochemical Data," SNL/NM ER Project AOP 00-03, Rev. 0 (SNLINM January 2000). In 
addition, the RPSD Laboratory reviewed all gamma spectroscopy results according to 
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"Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 
1996). Data packages from each analytical laboratory were determined to be defensible and 
acceptable for use in this risk assessment. There is no uncertainty associated with the data 
quality used to perform the risk assessment at SWMU 68. Therefore, the DQOs have been 
fulfilled. 

Because of the location, history, and future land use, there is low uncertainty in the land-use 
scenario and the potentially affected populations that were considered in performing the risk 
assessment analysis. Based upon the COCs found in near-surface soil and the location and 
physical characteristics of the site, there is low uncertainty in the exposure pathways relevant to 
the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes may be overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 6 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2004a), HEAST 
(EPA 1997a), Technical Background Document for Development of Soil Screening Levels 
(NMED February 2004), EPA Regions 6 and 9 (EPA 2004a, EPA 2002a), and the Risk 
Assessment Information System (ORNL 2003). Where values are not provided, information is 
not available from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background 
Document for Development of Soil Screening Levels (NMED February 2004), the Risk 
Assessment Information System (ORNL 2003), or the EPA regions (EPA 2002a, EPA 2002b, 
EPA 2004b). Because of the conservative nature of the RME approach, uncertainties in 
toxicological values are not expected to change the conclusion from the risk assessment 
analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under an industrial land-use scenario compared to established numerical guidance. 

For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

Vl.9 Summary 

SWMU 68 contains identified COCs consisting of inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust inhalation for chemical COCs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways are 
applied to the residential land-use scenario. 
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Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COGs show that for the industrial land-use scenario the HI (0.10) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 9E-6. Thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.07, 
and the incremental excess cancer risk is 5.41 E-6 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COGs show that for the residential land-use scenario the HI (1.18) is above the 
accepted numerical guidance from the EPA. The estimated excess cancer risk is 4E-5. Thus, 
excess cancer risk is above the acceptable risk value provided by the NMED for a residential 
land-use scenario (Bearzi January 2001 ). The incremental HI is 0.84 and the incremental 
excess cancer risk is 2.06E-5 for the residential land-use scenario. 

Although the estimated excess cancer risk is above the NMED guideline for the residential land
use scenario, maximum concentrations are used in the risk calculation. Because the site has 
been adequately characterized, average concentrations are more representative of actual site 
conditions. Using the UCL of the mean concentration for arsenic, the main contributor to 
excess cancer risk and hazards (summarized in Appendix 2), reduces the total HI and 
estimated excess cancer risk to 0.56 and 5E-7, respectively. The incremental HI and 
incremental excess cancer risk are reduced to 0.48 and 5.15E-7, respectively. In addition, the 
UCL for arsenic is 5.04 mg/kg, which is below background and eliminates arsenic from the risk 
calculation. Thus, by using realistic concentrations in the risk calculations that more accurately 
depict actual site conditions, both the total and incremental HI and excess cancer risks are 
below NMED guidelines. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COGs 
are much lower than EPA guidance values. The estimated TEDE is 3.2 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997b). The corresponding estimated incremental cancer risk value is 4.3E-5 
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential 
land-use scenario that results from a complete loss of institutional control is 8.1 mrem/yr with an 
associated risk of 1.3E-4. The guideline for this scenario is 75 mrem/yr (SNLINM February 
1998). Therefore, SWMU 68 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 10. 

Table 10 
Summation of Incremental Nonradiological and Radiological Risks from SWMU 68 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 5.41 E-6 4.3E-5 4.5E-5 
Residential 5.15E-7a 1.3E-4 1.3E-4 

alncremental risk calculated using the upper confidence limit of the mean concentrations for the main 
contributors to the risk. 
SWMU = Solid Waste Management Unit. 
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Uncertainties associated with the calculations are considered small relative to the conservatism 
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at SWMU 68. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998b) is to conduct an ecological assessment that corresponds 
with that presented in EPA's Ecological RAGS (EPA 1997c). The current methodology is tiered 
and contains an initial seeping assessment followed by a more detailed risk assessment. 
Initial components of NMED's decision tree (a discussion of DQOs, data assessment, and 
evaluations of bioaccumulation as well as fate and transport potential) are addressed in 
previous sections of this report. Following the completion of the seeping assessment, a 
determination is made as to whether a more detailed examination of potential ecological risk is 
necessary. If deemed necessary, the seeping assessment proceeds to a risk assessment 
whereby a more quantitative estimate of ecological risk is conducted. Although this 
assessment is conservative in the estimation of ecological risks, ecological relevance and 
professional judgment are also used as recommended by the EPA (1998) to ensure that 
predicted exposures of selected ecological receptors reflect those reasonably expected to occur 
at the site. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data .and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A seeping risk-management decision (Section Vll.2.4) summarizes the seeping 
results and assesses the need for further examination of potential ecological impacts. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Tables 3 and 4), constituents in soil within the 0- to 5-foot depth 
interval that are identified as COPECs for this site include the following: 

• Arsenic 
• Barium 
• Beryllium 
• Chromium, total 
• Cobalt 
• Lead 
• Nickel 
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• Thallium 
• Vanadium 
• Acetone 
• Benzene 
• Benzoic acid 
• Bromomethane 
• 2-Butanone 
• Chloromethane 
• Diethylphthalate 
• Di-n-butyl phthalate 
• 2,4-Dinitrotoluene 
• bis(2-Ethylhexyl) phthalate 
• Methylene chloride 
• Cs-137 
• Th-232 
• U-235 
• U-238 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 3 and 4): 

• Arsenic 
• Barium 
• Cobalt 
• Lead 
• Nickel 
• Thallium 
• Vanadium 
• Benzoic acid 
• Diethylphthalate 
• Di-n-butyl phthalate 
• 2,4-Dinitrotoluene 
• bis(2-Ethylhexyl) phthalate 
• Cs-137 
• Th-232 
• U-235 
• U-238 

2/10/2006 
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However, as directed by the NMED (March 1998b ), bioaccumulation for inorganic constituents 
is assessed exclusively based upon maximum reported bioconcentration factors (BCFs) for 
aquatic species. Because only aquatic BCFs are used to evaluate the bioaccumulation 
potential for metals, bioaccumulation in terrestrial species is likely to be overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 5 (Section V), wind, surface water, and biota 
(food chain uptake) are expected to be of low significance as transport mechanisms for 
COPECs at this site. Degradation, transformation, and radiological decay of the COPECs are 
also expected to be of low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence, a detailed ecological risk assessment is deemed necessary to 
predict the potential level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 
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Vll.3.1 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk assessment that provides the introduction to 
the risk evaluation process. Components that are addressed in this section include a 
discussion of ecological pathways and the ecological setting, identification of COPECs, and 
selection of ecological receptors. The conceptual model, ecological food webs, and ecological 
endpoints (other components commonly addressed in an ecological risk assessment) are 
presented in "Predictive Ecological Risk Assessment Methodology, Environmental Restoration 
Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not duplicated 
here. 

V/1.3.1.1 Ecological Pathways and Setting 

SWMU 68 is approximately 6.5 acres in size. The site is located in an area dominated by 
grassland habitat. The site is half paved and open to use by wildlife. No threatened or 
endangered species exist at this site (IT February 1995), and no surface-water bodies, seeps, 
or springs are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in the soil. It is assumed that direct uptake of COPECs from soil is the major route 
of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure 
modeling for the wildlife receptors is limited to the food and soil ingestion pathways and external 
radiation. Because of the lack of surface water at this site, exposure to COPECs through the 
ingestion of surface water is considered insignificant. Inhalation and dermal contact also are 
considered insignificant pathways with respect to ingestion (Sample and Suter 1994). 
Groundwater is not expected to be affected by COCs at this site. 

V/1.3.1.2 CO PEGs 

The primary source of COPECs at SWMU 68 resulted from its use as a burn site. All COPECs 
identified for this site are listed in Section Vll.2. The COPECs include both radiological and 
nonradiological analytes. The analytes were screened against background concentrations and 
those that exceeded the approved SNL/NM background screening levels (Dinwiddie September 
1997) for the area are considered to be COPECs. All organic analytes detected in the soil and 
inorganic constituents with uncertain background levels are retained as COPECs. 
Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment as set forth by the 
EPA (1989). In order to provide conservatism, this ecological risk assessment is based upon 
the maximum soil concentrations of the COPECs measured in the upper 5 feet of soil at this 
site. Tables 3 and 4 present the maximum concentrations for the COPECs. 
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V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant is selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) are used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse is used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl represents a 
top predator at this site. The burrowing owl is present at SNL/NM and is designated a species 
of management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the 
state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil is considered the only significant route 
of exposure for terrestrial plants. Exposure modeling for the wildlife receptors is limited to food 
and soil ingestion pathways. Inhalation and dermal contact are considered insignificant 
pathways with respect to ingestion (Sample and Suter 1994). Drinking water is also considered 
an insignificant pathway because of the lack of surface water at this site. The deer mouse is 
modeled under three dietary regimes: as an herbivore ( 100 percent of its diet as plant 
material), as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), 
and as an insectivore ( 100 percent of its diet as soil invertebrates). The burrowing owl is 
modeled as a strict predator on small mammals (100 percent of its diet as deer mice). Because 
the exposure in the burrowing owl from a diet consisting of equal parts of herbivorous, 
omnivorous, and insectivorous mice would be equivalent to the exposure consisting of only 
omnivorous mice, the diet of the burrowing owl is modeled with intake of omnivorous mice only. 
Both species are modeled with soil ingestion comprising 2 percent of the total dietary intake. 
Table 11 presents the species-specific factors used in modeling exposures in the wildlife 
receptors. Justification for use of the factors presented in this table is described in the 
ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment are 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in the upper 
5 feet of soil are used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose-rate calculations, the deer mouse is modeled as an herbivore 
( 1 00 percent of its diet as plants), and the burrowing owl is modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both are modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from Cs-137, Th-232, U-235, and U-238. Internal and external dose 
rates to the deer mouse and the burrowing owl are approximated using modified dose-rate 
models from the DOE (1995) as presented in the ecological risk assessment methodology 
document for the SNL/NM ER Project (IT July 1998). Radionuclide-dependent data for the 
dose-rate calculations were obtained from Baker and Soldat (1992). The external dose-rate 
model examines the total-body dose rate to a receptor residing in soil exposed to radionuclides. 
The soil surrounding the receptor is assumed to be an infinite medium uniformly contaminated 
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Table 11 
Exposure Factors for Ecological Receptors at SWMU 68 

Trophic Body Weight Food Intake Rate 
Receptor Species Class/Order Level (kg)a (kg/day)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
(Peromyscus Rodentia ( + Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) ( + Soil at 2% of intake) 
Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia ( + Soil at 2% of intake) 
manicu/atus) 

Burrowing owl Aves/ Carnivore 1.55E-1f 1.73E-2 Rodents: 100% 
( Speotyto cunicu/aria) Strigiformes ( + Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995. 
8 EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
fDunning 1993. 
9Haug et al. 1993. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
SWMU =Solid Waste Management Unit. 

Home Range 
(acres) 
2.7E-1 8 

2.7E-1 8 

2.7E-1 8 
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with gamma-emitting radionuclides. The external dose-rate model is the same for both the deer 
mouse and the burrowing owl. The internal total-body dose-rate model assumes that a 
fraction of the radionuclide concentration ingested by a receptor is absorbed by the body and 
concentrated at the center of a spherical body shape. This provides for a conservative estimate 
for absorbed dose. This concentrated radiation source at the center of the body of the receptor 
is assumed to be a "point" source. Radiation emitted from this point source is absorbed by the 
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to 
transfer 100 percent of their energy to the receptor as they pass through tissues. Gamma
emitting radionuclides transfer only a fraction of their energy to the tissues because gamma 
rays interact less with matter than do beta or alpha emitters. The external and internal dose
rate results are summed to calculate a total dose rate from exposure to Cs-137, Th-232, U-235, 
and U-238 in soil. 

Table 12 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 13 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Table 14 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation is 0.1 rad/day. This value 
has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of SWMU 68. 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures are compared to plant and 
wildlife benchmark values, respectively. Table 15 presents the results of these comparisons. 
HQs are used to quantify the comparison with benchmarks for plant and wildlife exposure. 

HQs for plants exceeded unity for arsenic, chromium, lead, thallium, and vanadium. For the 
deer mouse, HQs exceeded unity for arsenic, barium, thallium, vanadium, and 
2,4-dinitrotoluene. For the burrowing owl none of the COPECs exceeded unity. Because of a 
lack of sufficient toxicity information, HQs for plants could not be determined for any of the 
organic COPECs except di-n-butyl phthalate. Similarly, HQs for the burrowing owl could not be 
determined for beryllium, thallium, and all of the organic COPECs except bis(2-ethylhexyl) 
phthalate and di-n-butyl phthalate. As directed by the NMED, His are calculated for each of the 
receptors (the HI is the sum of chemical-specific HQs for all pathways for a given receptor). All 
receptors had total His greater than unity, with a maximum HI of 56 for the deer mouse. 
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Table 12 
Transfer Factors Used in Exposure Models for COPECs at SWMU 68 

COPEC 
Inorganic 
Arsenic 
Barium 
Beryllium 
Chromium, total 
Cobalt 
Lead 
Nickel 
Thallium 
Vanadium 
Organicf 
Acetone 
Benzene 
Benzoic acid 
Bromomethane 
2-Butanone 
Chloromethane 
Diethylphthalate 
Di-n-butyl phthalate 
2,4-Dinitrotoluene 
bis(2-Ethylhexyl) phthalate 
Methylene chloride 

aBaes et al. 1984. 
bOefault value. 
cNCRP January 1989. 
dMa 1982. 
estafford et al. 1991. 

Soil-to-Plant 
Transfer Factor 

4.0E-2a 
1.5E-1a 
1.0E-2a 
4.0E-2c 
4.0E-1c 
9.0E-2c 
2.0E-1c 
4.0E-3a 
5.5E-3a 

5.3E+1 
2.8E+O 
3.2E+O 
5.9E+O 
2.6E+1 
2.2E+1 
1.5E+O 
8.4E-2 
2.8E+O 
2.3E-3 
7.3E+O 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+Ob 2.0E-3a 
1.0E+O b 2.0E-4c 
1.0E+Ob 1.0E-3a 
1.3E-1d 3.0E-2c 
1.0E+Ob 3.0E-2c 
4.0E-2e 8.0E-4c 
3.8E-1d 6.0E-3a 
1.0E+Ob 4.0E-2a 
1.0E+Ob 2.5E-3a 

1.3E+1 1.0E-8 
1.7E+1 2.9E-6 
1.6E+1 1.6E-6 
1.6E+1 5.3E-7 
1.4E+1 3.7E-8 
1.7E+1 3.1E-6 
1.8E+1 6.6E-6 
2.4E+1 1.1 E-3 
1.7E+1 2.0E-6 
3.1 E+1 6.4E-1 
1.5E+1 3.6E-7 

fSoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the Log K

0
w value of compound. 

COPEC = Constituent of potential ecological concern. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP =National Council on Radiation Protection and Measurements. 
SWMU = Solid Waste Management Unit. 
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Table 13 
Media Concentrationsa for COPECs at SWMU 68 

Soil Plant Soil Deer Mouse 
COPEC (Maximum)a Foliageb lnvertebrateb Tissuesc 

Inorganic 
Arsenic 13.4E+O 5.4E-1 1.3E+1 4.52E-2 
Barium 4.3E+2 6.4E+1 4.3E+2 1.6E-1 
Beryllium 1.3E+O 1.3E-2 1.3E+O 2.1E-3 
Chromium, total 1.8E+1 7.0E-1 2.3E+O 1.7E-1 
Cobalt 6.6E+O 2.6E+O 6.6E+O 4.5E-1 
Lead 7.02E+2 6.3E+1 2.8E+1 1.5E-1 
Nickel 1.5E+1 3.0E+O 5.8E+O 8.8E-2 
Thallium 1.8E+O 7.2E-3 1.8E+O 1.2E-1 
Vanadium 2.5E+1 1.4E-1 2.5E+1 1.0E-1 
Organic 
Acetone 1.1E-1d 5.9E+O 1.4E+O 1.2E-7 
Benzene 5.5E-2 1.3E-1 9.2E-1 4.8E-6 
Benzoic acid 1.1 E+O 3.6E+O 1.8E+1 5.4E-5 
Bromomethane 3.6E-3d 2.9E-2 5.4E-2 4.1E-8 
2-Butanone 1.2E-2d 3.16E-1 1.6E-1 2.8E-8 
Chloromethane 5.0E-3d 5.8E-2 7.3E-2 3.3E-8 
Diethylphthalate 9.3E-1 1.4E+O 1.6E+1 1.8E-4 
Di-n-butyl phthalate 6.7E-2d 5.6E-3 1.5E+O 2.5E-3 
2,4-Dinitrotoluene 5.1 E+1 1.4E+1 8.4E+1 3.5E-4 
bis(2-Ethylhexyl) phthalate 1.5E-1e 2.4E-4 4.8.E+O 9.6E+O 
Methylene chloride 3.0E-2 2.2E-1 4.6E-1 3.9E-7 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
eAnalyte not detected. Maximum concentration is one-half of the detection limit. 
COPEC =Constituent of potential ecological concern. 
SWMU = Solid Waste Management Unit. 

AU2-06/WP/SNL06:RS5830-E E-33 840857.06.05 02/10/0611:42AM 



;J> 

~ 
b 

~ 
(J) 

z .--
0 
01 
::0 
(J) 

"' 00 

"' 0 n, 

m 
I 

VJ 
.j::o. 

~ 
0 
00 

~ 
0 
01 
0 

"' 
~ 
g 
~ 
~ 

~ 

:,;. 
1\J 
;J> 
s: 

Table 14 
Toxicity Benchmarks for Ecological Receptors at SWMU 68 

Mammalian NOAELs 
Test Deer 

Plant Mammalian Species Mouse Avian 
COPEC Benchmarka,b Test Speciesc,d NOAELd,e NOAELe.t Test Speciesd 

Inorganic 
Arsenic 10 mouse 0.126 0.133 mallard 
Barium 500 rath 5.1 10.53 chicks 
Beryllium 10 rat 0.66 1.29 -
Chromium, total 1 rat 2737 5354.1 black duck 
Cobalt 20 - - - -
Lead 50 rat 8 15.6 Am. kestrel 
Nickel 30 rat 40 78.2 mallard 
Thallium 1 rati 0.0074 0.015 -
Vanadium 2 rati 0.21 0.381 mallard 
Organic 
Acetone - rat 10 19.5 -
Benzene - mouse 26.4 27.9 -
Benzoic acid - mouse 4 4.2 -
Bromomethane - rat 0.71 1.38 -
2-Butanone - rat 1771 3464.4 -
Chloromethane - rat 5.97 11.6 -
Diethyl phthalate - mouse 75.3 79.7 -
Di-n-butyl phthalate 200 mouse 550 582.1 ringed dove 
2,4-Dinitrotoluene - rat 3.8 7.4 -
bis(2-Ethylhexyl) phthalate - mouse 18.3 19.3 ringed dove 
Methylene chloride - rat 5.85 11.4 -

Refer to footnotes at end of table. 

Avian NOAELs 

Test Species 
NOAELd,e 

5.14 
20.8 
-
1 
-

3.85 
77.4 
-

11.4 

-
-
-
-
-
-
-

0.11 
-

1.1 
-

Burrowing ! 

Owl 
NOAELe,g 

5.14 
20.8 
-
1 
-

3.85 
77.4 
-

11.4 

-
-
-
-
-
-
-

0.11 
-

1.1 
-
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Table 14 (Concluded} 
Toxicity Benchmarks for Ecological Receptors at SWMU 68 

aln milligrams per kilogram soil dry weight. 
bEfroymson et al. 1997. 
csody weights (in kilograms) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350, (except where noted). 
dSample et al. 1996, except where noted. 
eln milligrams per kilogram body weight per day. 
1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 
98ased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kilogram. 
iBody weight: 0.365 kilogram. 
jBody weight: 0.26 kilogram. 
COPEC = Constituent of potential ecological concern. 
NOAEL = No-observed-adverse-effect level. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data. 
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COPEC 
Inorganic 
Arsenic 
Barium 
Beryllium 
Chromium, total 
Cobalt 
Lead 
Nickel 
Thallium 
Vanadium 
Organic 
Acetone 
Benzene 
Benzoic acid 
Bromomethane 
2-Butanone 
Chloromethane 
Diethylphthalate 
Di-n-butyl phthalate 
2,4-Dinitrotoluene 
bis(2-Ethylhexyl) phthalate 
Methylene chloride 

Hlb 

Refer to footnotes at end of table. 

Plant HQ8 

1.3E+OO 
8.6E-01 
1.3E-01 
1.8E+01 
3.3E-01 
1.4E+01 
5.1 E-01 
1.8E+OO 
1.2E+01 

-
-
-
-
-
-
-

3.4E-04 
-
-
-

5.3E+01 

Table 15 
HQs for Ecological Receptors at SWMU 68 

Deer Mouse Deer Mouse 
HQa HQa 

{Herbivorous) {Omnivorous) 

1.1E+OO 8.4E+OO 
1.1E+OO 3.8E+OO 
4.7E-03 8.2E-02 
3.1 E-05 5.4E-05 
O.OE+OO O.OE+OO 
7.7E-01 5.9E-01 
6.7E-03 9.4E-03 
4.6E-01 1.0E+01 
2.6E-01 5.3E+OO 

4.7E-02 2.9E-02 
?.OE-04 2.9E-03 
1.3E-01 4.0E-01 
3.2E-03 4.7E-03 
1.4E-05 1.1 E-05 
7.7E-04 8.7E-04 
2.7E-03 1.7E-02 
1.9E-06 2.0E-04 
3.0E-01 1.0E+OO 
2.6E-05 1.9E-02 
3.0E-03 4.7E-03 

9.0E+OO 3.2E+01 

Deer Mouse 
HQa 

(Insectivorous) 

1.6E+01 
6.5E+OO 
1.6E-01 
7.7E-05 
O.OE+OO 
4.2E-01 
1.2E-02 
2.0E+01 
1.0E+01 

1.1 E-02 
5.2E-03 
6.7E-01 
6.1 E-03 
7.3E-06 
9.7E-04 
3.2E-02 
4.0E-04 
1.8E+OO 
3.8E-02 
6.3E-03 

5.6E+01 I 

Burrowing Owl 
HQa 

6.8E-03 
4.7E-02 

-
5.9E-02 
O.OE+OO 
4.1 E-01 
5.7E-04 

-
5.8E-03 

-
-
-
-
-
-
-

3.9E-03 
-

9.8E-01 
-

1.0E+OO 
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Table 15 (Concluded) 
HQs for Ecological Receptors at SWMU 68 

aeold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU =Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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Tables 16 and 17 summarize the internal and external dose-rate model results for radiological 
constituents for the deer mouse and burrowing owl, respectively. The total radiation dose rate 
to the deer mouse is predicted to be 2.3E-3 rad/day and that for the burrowing owl is 
2.2E-3 rad/day. The dose rates for the deer mouse and the burrowing owl are lower than the 
benchmark of 0.1 rad/day. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 68. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at the site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 

These conservative assumptions are used to be more protective of the ecological resources 
potentially affected by the site. Conservatisms incorporated into this risk assessment include 
the use of maximum analyte concentrations measured in soil samples to evaluate risk, the use 
of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of strict 
herbivorous and strict insectivorous diets for predicting the extreme HQ values for the deer 
mouse. Each of these uncertainties, which are consistent among each of the SWMU-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNL/NM ER Project (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
Cs-137, Th-232, U-235, and U-238 are primarily related to those inherent in the radionuclide
specific data. Radionuclide-dependent data are measured values that have their associated 
errors. The dose-rate models used for these calculations are based upon conservative 
estimates of receptor shape, radiation absorption by body tissues, and intake parameters. The 
goal is to provide a realistic but conservative estimate of a receptor's internal and external 
exposure to radionuclides in soil. 

A further source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentrations to evaluate exposure and risk. This results 
in a conservative exposure scenario that does not necessarily reflect actual site conditions. To 
evaluate the potential effect on risk predictions of using the maximum concentrations as 
exposure point concentrations, UCLs of the mean soil concentrations (Appendix 2) were 
calculated for arsenic (5.04 mg/kg), barium (241 mg/kg), chromium (7.58 mg/kg), lead 
(104 mg/kg), thallium (0.88 mg/kg), vanadium (19.0 mg/kg), and 2,4-dinitrotoluene 
(0.28 mg/kg). The UCLs for arsenic, chromium, thallium, and vanadium are less than the 
background screening levels, indicating that average exposures for these COPECs at this site 
are within background levels. In addition, the UCLs reduce all of the deer mouse HQs to levels 
below 5, indicating low average risk to this receptor from these COPECs. 

Based upon this uncertainty analysis, the potential for ecological risks at SWMU 68 is expected 
to be low. HQs greater than unity were predicted; however, closer examination of the exposure 
assumptions revealed an overestimation of risk primarily attributed to conservative toxicity 
benchmarks; the use of maximum concentrations, maximum bioavailability, and maximum area 
use to estimate exposure; and the contribution of background risk. 
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Table 16 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at SWMU 68 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

Cs-137 
Th-232 
U-235 
U-238 

MDA 
NO() 
pCi/g 
SWMU 

0.541 4.2E-5 
2.23 4.2E-4 

NO (0.679) 1.8E-5 
10.9 1.8E-3 

Total Dose 2.3E-3 

= Minimum detectable activity. 
= Not detected above the MDA, shown in parentheses. 
= Picocurie(s) per gram. 
= Solid Waste Management Unit. 

Table 17 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at SWMU 68 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

Cs-137 
Th-232 
U-235 
U-238 

MDA 
NO() 
pCi/g 
SWMU 

0.541 3.6E-5 
2.23 4.2E-4 

NO (0.679) 1.4E-5 
10.9 1.7E-3 

Total Dose 2.2E-3 

= Minimum detectable activity. 
= Not detected above the MDA, shown in parentheses. 
= Picocurie(s) per gram. 
= Solid Waste Management Unit. 

2/10/2006 
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Vll.3.6 Risk Interpretation 

Ecological risks associated with SWMU 68 were estimated through a risk assessment that 
incorporates site-specific information when available. Initial predictions of potential risk to 
plants and deer mice from exposure to several metals were based upon maximum measured 
soil concentrations, highly conservative plant toxicity benchmarks, and assumptions of high 
bioavailability. Actual risk to this receptor is expected to be low based upon more realistic 
exposure assumptions. Predictions of potential risk to the deer mouse from exposures to 
metals can also be attributed to conservative exposure assumptions. Based upon this final 
analysis, the potential for ecological risks associated with SWMU 68 is expected to be low. 

Vll.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for CAC or whether additional data should 
be collected to more thoroughly assess actual ecological risk at the site. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for CAC. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

2/10/2006 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et a/. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNLINM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNLINM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only}. At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinkinQ water water 
Ingestion of contaminated soil lnQestion of contaminated soil lnQestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particu I ate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

Qround surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and 'Technical 
Background Document for Development of Soil Screening Levels" (NMED February 2004). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

( 1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem (mrem)/year for industrial and recreational future use 
and 75 mrem/year for the unlikely event that institutional control of the site is lost and the site is 
used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ).· The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *fR*CF*EF*ED J =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs * IR * EF *ED* (YvF or hEF) 
I =--------------~~--~~~ 

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF =soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = --"-s ______________________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

2/10/2006 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = ---"-w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 L/m3) 
IRi = Inhalation rate (m3Jday) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNLINM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNLINM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNLINM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNL/NM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNLINM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNLINM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 

AL/2-06/WP/SNL06:RS5830-E E-53 840857.06.05 02/10/06 11:42 AM 



RISK ASSESSMENT FOR SWMU 68 2/10/2006 

Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wktyr)a,b 35oa.b 

Exposure Duration (yr) 25a.b.c 30a.b.c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight_(_~ 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,550a,b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a.b 10,950a.b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
1 00 Adulta.b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3fday) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor {mgLcm2) o.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5, 700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical SR_ecific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3fyr) 7,300d,e 10,95oe 
Mass Loading for Inhalation g/m3 1.36 E-Sd 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

a Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNL/NM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
30a,b 
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10,950d 

7,300d,e 
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0.25b,d 
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APPENDIX2 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

2/10/2006 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (COGs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the 
COCs is more representative of actual site conditions. The NMED has proposed the use of the 
95, 97.5, or 99% upper confidence limit (UCL) of the mean (depending upon the variants of the 
data set) to represent average concentrations at a site (NMED February 2004). The UCL is 
calculated according to NMED guidance (Tharp June 2002) using the U.S. Environmental 
Protection Agency ProUCL program (EPA April 2002). Attached are the outputs from that 
program and the calculated UCLs used in the risk analysis. 
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SWMU 68 Human Health and Ecological 

Summary Statistics for Lead 
Number of Samples 86 
Minimum 3.5 
Maximum 702 
Mean I 21.3 
Median 9.3 
Standard Deviation 77.4 
Variance 5991.1 
Coefficient of Variation 3.6 
Skewness 8.3 

Lilliefors Test Statisitic 0.4 
Lilliefors 5% Critical Value 0.1 
Data not Normal at 5% Significance Level 
Data not Lognormal: Try Non-parametric UCL 

f--

f--
991% UCL (Assuming Normal Data) 

--·~ 

Student's-t 41.0 

991% UCL (Adjusted for Skewness) 
Adjusted-CL T 55.4 
Modified-t 42.3 

f-----------

f--
991% Non-parametric UCL 

CLT 40.7 
Jackknife 41.0 
Standard Bootstrap 40.5 
Bootstrap-t 210.6 
Chebyshev (Mean, Std) 104.3 



SWMU 68 Human Health and Ecological 

Summary Statistics for Arsenic 
Number of Samples 94 
Minimum 1.4 
Maximum 13.4 
Mean I 4.31 
Median 4.1 
Standard Deviation 1.64 
Variance 2.68 
Coefficient of Variation 0.38 
Skewness 2.05 

Lilliefors Test Statisitic 0.130662 
·--

Lilliefors 5% Critical Value 0.091384 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

I I 

951% UCL (A~_suming Normal Data) 
Student's-t 4.589677 

-· 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 4.62 

---· ----

Modified-t 4.60 
·--·-----

951 o;~-Non-parametric UCL 
CLT 4.59 
Jackknife 4.59 
Standard Bootstrap 4.58 
Bootstrap-t 4.61 
Chebyshev (Mean, Std) 5.04 



SWMU 68 Ecological I 

Summary Statistics for Barium 
Number of Samples 87 
Minimum 47.8 
Maximum 429 
Mean I 157.1 
Median 142.0 
Standard Deviation 78.3 
Variance 6124.9 
'Coefficient of Variation 0.5 
Skewness 1.4 

Lilliefors Test Statisitic 0.100297 
Lilliefors 5% Critical Value 0.094989 
Data not Lognormal at 5% Significance Level , ____ 
Data not Normal: Try Non-parametric UCL 

r---- j I , __ 
991% UCL (Assuming Normal Data) 

Student's-t 177.0 
f-----"~---,--

r-----
991% UCL (Adjusted for Skewness) 

--------

Adjusted-CL T 179.2 
Modified-t 177.2 

991% Non-parametric UCL 
CLT 176.6 
Jackknife 177.0 
Standard Bootstrap 175.9 
Bootstrap-! 180.4 
Chebyshev (Mean, Std) 240.6 
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Summary Statistics for Chromium Summary Statistics for In( Chromium) 
Number of Samples 87 Minimum 0.99 
Minimum 2.7 Maximum 2.71 
Maximum 15 Mean I 1.88 
Mean 7.017471 Standard Deviation 0.39 
Median 6.5 Variance 0.15 
Standard Deviation 2.71 
Variance 7.36 Lilliefors Test Statisitic 0.05 
Coefficient of Variation 0.39 Lilliefors 5% Critical Value 0.09 

···-· 

Skewness 0.88 Data are Lognormal at 5% Significance Level 
··-·----~· 

95% UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution 
Student's-t 7.50 MLE Mean 7.03 
--·-·--

MLE Standard Deviation 2.83 
95 % UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.40 

Adjusted-CL T 7.53 MLE Skewness 1.27 
Modified-t 7.51 MLE Median 6.53 

MLE 80% Quantile 9.05 
95 % Non-parametric UCL MLE 90% Quantile 10.73 

----~---·-

CLT 7.50 MLE 95% Quantile 12.33 
Jackknife 

r--· 
7.50 MLE 99% Quantile 16.05 

Standard Bootstrap 7.50 
Bootstrap-t 7.54 MVU Estimate of Median 6.52 
Chebyshev (Mean, Std) 8.29 MVU Estimate of Mean 7.03 

MVU Estimate of Std. Dev. 2.81 
MVU Estimate of SE of Mean 0.30 

··---··----

UCL Assuming Lognormal Distribution 
95% H-UCL 7.58 
95% Chebyshev (MVUE) UCL 8.34 
99% Chebyshev (MVUE) UCL 10.02 

--~-~-

Recommended UCL to use: 
-~Stud-ent;s-t or H-UCL 



SWMU 68 Ecological I 

Summary Statistics for Thallium 
Number of Samples 22 
Minimum 0.05525 
Maximum 1.8 
Mean I 0.413 
Median 0.199 
Standard Deviation 0.499 
Variance 0.249 
Coefficient of Variation 1.209 
Skewness 1.866 

Shapiro-Wilk Test Statisitic 0.807464 
Shapiro-Wilk 5% Critical Value 0.911 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

I I 
95]% UCL (Assuming Normal Data) 

Student's-t 0.596 
--·-~----··--· --

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.633 
Modified-t 0.603 

951% Non~parametric UCL 
CLT 0.588 

-- -
Jackknife 0.596 
Standard Bootstrap 0.583 
Bootstrap-t 0.703 
Chebyshev (Mean, Std) 0.877 



SWMU 68 Ecological 

Summary Statistics for Vanadium Summary Statistics for ln(Vanadium) 
Number of Samples 22 Minimum 2.09 
Minimum 8.06 Maximum 3.21 
Maximum 24.7 Mean I 2.80 
Mean 16.95 Standard Deviation 0.28 
Median 16.75 Variance 0.08 
Standard Deviation 4.47 
-------
Variance 19.99 Shapiro-Wilk Test Statisitic 0.96 
--
Coefficient of Variation 0.26 Shapiro-Wilk 5% Critical Value 0.91 
Skewness 0.20 Data are Lognormal at 5% Significance Level 

95% UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution 
--

Student's-t 18.59 MLE Mean 17.00 
--

MLE Standard Deviation 4.81 
95 % UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.28 

Adjusted-CL T 18.56 MLE Skewness 0.87 
Modified-t 18.60 MLE Median 16.36 
--------------

MLE 80% Quantile 20.68 
--·--·----- -----·--

95 % Non-parametric UCL MLE 90% Quantile 23.37 
----· 

CLT 18.52 MLE 95% Quantile 25.82 
·------
Jackknife 18.59 MLE 99% Quantile 31.19 --=------
Standard Bootstrap 18.48 
Bootstrap-t 18.71 MVU Estimate of Median 16.33 

-··--·-·-

Chebyshev (Mean, Std) 21.10 MVU Estimate of Mean 16.97 
MVU Estimate of Std. Dev. 4.77 

---~----· f---
MVU Estimate of SE of Mean 1.02 

----

UCL Assuming Lognormal Distribution 
95% H-UCL 18.98 
95% Chebyshev (MVUE) UCL 21.40 
99% Chebyshev (MVUE) UCL 27.08 
Recommended UCL to use: 

I Student's-t or H-UCL 
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SWMU 91 , the Lead Firing Site, occupies approximately 20 acres. It is located 1.6 miles west of the 
SNUNM Solar Tower Facility and 0.6 miles southwest of Technical Area Ill , south of Magazine Road . 

It is in the immediate vicinity of five other SWMUs including the 19 It-diameter Shock Tube (SWMU 89), the 
General Purpose Heat Source Test Area (SWMU 194), the Gas Cylinder Disposal Pit (SWMU 6), the Scrap 
Yards/Open Dump (SWMU 17), and the Old Thunderwells (SWMU 56). 

Beginning in 1962, the integrity of weapons components upon impact was studied in a cross-shaped test 
trench at SWMU 91. The cross-shaped trench was approximately 6 to 8 It deep at the center point, and 
tapered upwards to local grade at each end. Flyer plates were fired toward a stationary target using TNT 
and RDX as propellants. After each test, debris in and around the trench was salvaged for reuse, removed 
from the site and disposed of, or shallowly buried in an area north of the test trench. 

In 1979, cast iron barrels were developed to house the explosive and the flyer plate. At a later date, steel
jacketed lead barrels were used. Each barrel was placed inside a corrugated pipe that was buried in the 
trench where the testing occurred. The barrel was destroyed during each test, and fragmented lead was 
released to the environment. 

The flyer plate tests continued into the late 1980s when the program was discontinued . Currently, no explo
sive testing is performed at SWMU 91. 

Depth to Groundwater 
The regional aquifer is approximately 480 It bgs. 

Constituents of Concern 
Metals 
Radionuclides 

!' 

Legend 
S'NMU 91 and 

other Near by SWMU's 

"==::::_ -
'==='---'" 

SWMU 91 
Lead Firing Site 
(Poster 1 of 2) 

In 1992, surface-soil sampling was conducted on a large scale at the site to determine the extent of lead 
and other metal contamination. Lead detections ranged from 17.44 to 2,790 mg/kg . 

From 1993 to 1 g96, a detailed site background investigation was conducted including personnel interviews 
and a review of historical aerial photographs. 

From 1993 to 1994, surface radiological surveys and a UXO/HE survey were conducted. 

In 1995, scoping soil samples were collected in 5 It intervals from 0 to 20 It bgs in three boreholes. The 
boreholes were placed in areas of known elevated surface lead concentrations in order to determine the 
vertical extent of contamination. Soil samples were analyzed for metals and radionuclides by both on-site 
and off-site laboratories. Most of the samples had MDLs that exceeded the background values for arsenic, 
beryllium, cadmium, selenium, and silver. Barium, chromium, and lead were detected above background 
values. The maximum lead value was 17 mg/kg. The MDAs for U-235 and some for U-238 and Cs-137 
exceeded background activities. Th-232 exceeded the background activity in two soil samples. This scop
ing activity indicated that lead contamination was restricted to the surface and shallow subsurface at the 
site. 

In 1996, shallow subsurface samples were collected at 22 locations. The samples were analyzed for met
als, HE compounds and radionuclides by both on-site and off-site laboratories. No HE compounds were 
detected. Arsenic, barium, beryllium, and lead were detected above background values. Most of the sam
ples had MDLs that exceeded the background values for arsenic, cadmium, selenium, and silver. The 
maximum lead value was 8,900 mg/kg. Cs-137, U-235, and U238 were detected above background activi
ties . The MDAs for Th-232, U-238, and U-235 exceeded background activities. 
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In 1996, a VCM was conducted that addressed the radiation anomalies identified during the surface radio
logical surveys conducted in 1993 and 1994. Ten point source anomalies were identified and remediated . 
Three soil samples were collected and analyzed for rad ionuclides to confirm that remediation was com
plete. 
A second VCM was conducted from 1996 to 1997 that addressed the lead contamination at the site. 

Extensive grid soil sampling and analysis using a field-based XRF laboratory, geophysical 
survey, and confirmatory soil sampling were conducted to clean up specific areas at the 
site with lead concentrations greater than 2,000 mg/kg in the surface soil. However, after 
review and evaluation of the XRF results, it was determined that the XRF data were not a 
reliable indicator of lead contamination. 
A revised approach was developed with NMED input and concurrence that involved exca
vation/scraping of areas greater than 1 ,400 mg/kg lead based on laboratory analytical 
results of soil samples that were mainly collected in 1992 and 1996. 
Sixteen areas of soil contamination were excavated/scraped generating 450 cy of soil of 
which 276 cy were disposed of off site accord ing to SNL policy, and 173 cy remained on 
site after characterization sampling of the soil indicated it passed risk criteria . 
Soil samples were collected and analyzed for metals and HE compounds. No HE com
pounds were detected . Many samples had cadmium and selenium MDLs above the 
background values. Barium, beryllium, lead, mercury, selenium, and silver were detected 
above the background values. 
Six areas in the northern part of the site were excavated to investigate geophysical 
anomalies, but significant excavation and removal of shallowly buried debris was not per
formed. 
This VCM approach did not adequately address either the fine elemental lead contamina
tion or shallowly buried test debris that included larger fragments of lead. 

From 1997 through 2004, reassessment activities were performed, the conceptual site model was 
revised and the final VCA was designed. 

The geophysical surveys were used to divide SWMU 91 into the following three areas, 
referred to as "burial areas" due to the presence of buried test debris (including lead 
fragments): 

The Test Trench Burial Area (TTBA) consisted of the test trench feature and the immedi
ate vicinity. This area was considered to be the most highly contaminated area. 
The Southern Burial Area (SBA) consisted of the area that surrounded the TTBA. This 
area was considered to be the area of lowest contamination. 
The Northern Burial Area (NBA) was the largest of the three areas, located north of the 
TTBA and SBA. Buried debris was most concentrated in the NBA because test debris 
that was not removed from the site was shallowly buried in the NBA as part of routine 
test clean-up activities. This area was considered to have moderate contamination. 

The final VCA approach targeted the areas with larger lead fragments and a higher density 
of lead fragments in the soil. The clean-up goal for lead in the soil was 750 mg/kg. 
In 1999, soil samples were re-collected at eleven locations originally sampled in 1996. The 
samples collected were analyzed for metals to address sampling results with elevated (rel
ative to background} arsenic and selenium concentrations. Barium, beryllium, and lead 
were detected at concentrations only slightly above background values. Arsenic was 
detected slightly above background in four of the samples. There were no detections of 
selenium. 

In 2004, a final VCA was conducted to address the lead contamination at SWMU 91 . 
Soil was excavated and lead fragments and other test debris greater than Y, inch in 
diameter were mechanically separated from the soil. A total of 16,690 cy of soil was 
excavated and screened. Approximately 18.8 tons of lead fragments and 100 cy of metal 
test debris were separated from other debris and managed for recycling. 
The screened soil was put into piles and soil samples were collected from the piles and 
analyzed for lead. Approximately 340 cy exceeded the lead clean-up goal of 750 mg/kg 
and was disposed of as hazardous waste at an off-site facility. The remaining 16,350 cy 
was below the clean-up goal and was used as fill material and/or left on the site. 
All other test debris (approximately 42 cy) was disposed of as non-regulated waste at an 
appropriate off-site facility. 
A total of 60 confirmatory soil samples were collected from the floor and sidewalls of the 
areas excavated, and were analyzed for lead. The UCL of the mean lead concentrations for 
each of the three areas was below the clean-up goal of 750 mg/kg . 
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Summary of Data Used for NF A Justification 
The analytical metals results that represented post-VCM site conditions were used in the final risk assess
ment. Th is included 1995 seeping soil samples, 1996 RFI samples, and 1996 VCM samples for a total of 
approximately 200 soil sample results . 
The results from the 2004 VCA were used to demonstrate that the project clean-up goal of 750 mg/kg for 
lead contamination was achieved. 

Recommended Future Land Use 
Industrial land use was established for this site. 

Mechanical screening plant used during 2004 VCA at SWMU 91 . 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in the "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process. " 

Because COCs were present in concentrations or activities greater than background-screening levels or 
because constituents were present that did not have background-screening levels, it was necessary to per
form a risk assessment for this site. The risk assessment analysis evaluated the potential for adverse health 
effects for the industrial and residential land-use scenarios. 

Based on the preliminary risk analysis shown below, the total human health HI was 0.38 for the industrial 
land-use scenario, which is less than the NMED guideline of 1. The total estimated excess cancer risk was 
5E-5 for the industrial land-use scenario, which is above the NMED guideline of 1 E-5. Using the UCLs of 
the mean concentrations for the main contributor to risk (arsenic), the total estimated excess cancer risk was 
reduced to 9E-6 . Thus, the total HI and estimated excess cancer risk are below the NMED guidelines for an 
industrial land-use scenario. However arsenic, lead , and selenium were determined to be contaminants of 
concern which required further evaluation. 

As summarized in the discussion of the 2004 VCA, the goal of meeting the NMED-approved lead clean-up 
standard of 750 mg/kg for unrestricted industrial (construction) land use was achieved. Arsenic and seleni
um were eliminated as contaminants of concern based on the analytical results of the additional samples 
collected after the 1996 VCM. 

The human health incremental TEDE for a residential land-use scenario was 7.0 mrem/yr, which is below the 
EPA numerical guideline of 75 mrem/yr. The human health incremental TEDE for an industrial land-use sce
nario was 2.7 mrem/yr, which is below the EPA numerical guideline of 15 mrem/yr. Therefore, SWMU 91 is 
eligible for unrestricted radiolog ical release. 

Using the SNL ecological risk assessment methodology, the ecological risk for SWMU 91 is predicted to be 
low. 

In conclusion, human health and ecological risks are acceptable per NMED guidance under an industrial 
land-use scenario. Thus, SWMU 91 is proposed for CAC with institutional controls. 

Risk - - ·· ---4 a ..:J..:J ., .::r..:J •a•.,..••• .... _.,. ..,. • .., • ...., •• ~ ... '-" _, _. ~ •v•••--•v•vfOJ•'""-• ......,....,......,.:. 

Maximum Industrial Land-Use 
Concentration I Scenario• 

-. UCL 
Concentration Hazard 

coc (mg/lq:!) Index Cancer Risk 

lnorl!anic 
Arsenic 86 J / 14.5 0.34 / 0.06 5E-5 / 9E-6 
Barium 250 0.00 -

Bervllium 3.1 0.00 lE-9 
Cadmium 5" 0.01 2E-9 

Chromium , total 17 0.00 -
Mercurv 5.4 0.02 -

Selenium 55 J 0.0 1 -
Silver 5.4 0.00 -

Total 0.38 / 0.10 SE-5 / 9E-6 

NMED Guidance < I <IE-5 

Note: UCLs are calculated only for risk drivers. UCL concentrations are in bold. 
'EPA 1989. 
bMaximum concentration is one-half the detection limit. 
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1.0 SOLID WASTE MANAGEMENT UNIT 91, LEAD FIRING SITE 

1.1 Summary 

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based Corrective 
Action Complete (CAC) determination for Environmental Restoration (ER) Solid Waste 
Management Unit (SWMU) 91, Lead Firing Site. SWMU 91 is listed in the Hazardous and Solid 
Waste Amendments (HSWA) Module IV of the SNL/NM Resource Conservation and Recovery 
Act (RCRA) Hazardous Waste Management Facility Permit (NM5890110518) (EPA August 
1993). This proposal provides a site description and history, summary of investigative and 
remedial activities, and the rationale for the request for a CAC decision, as determined from 
assessments predicting acceptable levels of risk under current and projected future land use. 

This Final Investigation Report and CAC proposal document the completion of voluntary 
corrective actions (VCAs) and the current conditions of SWMU 91. Review and evaluation of all 
available relevant data for SWMU 91 indicate that concentrations of constituents of concern 
(COCs) at the site are below applicable risk assessment action levels. Thus, SWMU 91 is 
proposed for a CAC decision based upon sampling results that demonstrate that remediation 
efforts were successful and remaining COCs pose an acceptable level of risk under current and 
projected future land use as set forth by Criterion 5, which states, "The SWMU/AOC [area of 
concern] has been characterized or remediated in accordance with current applicable state or 
federal regulations, and the available data indicate that contaminants pose an acceptable level 
of risk under current and projected future land use" (NMED March 1998). 

1.2 Description and Operational History 

This section describes the physical location and discusses the operational history of SWMU 91 
until operations ceased in the late 1980s. 

1.2.1 Site Description 

SWMU 91 is located in the southwestern portion of Kirtland Air Force Base (KAFB) 
(Figure 1.2.1-1) and is part of Operable Unit (OU) 1335. also known as the Southwest Test 
Area. OU 1335 includes 23 SWMUs and encompasses approximately 3,116 acres in the area 
referred to as the Coyote Canyon Test Complex (northern portion) and Thunder Range 
(southern portion) (Figure 1.2.1-2). SWMU 91 occupies approximately 20 acres located 
1.6 miles west of the SNLINM Solar Tower Facility and 0.6 miles southwest of Technical 
Area Ill, south of Magazine Road (Figures 1.2.1-2 and 1.2.1-3). 

SWMU 91 is located within a larger fenced area, with access controlled by a locked gate 
northeast of SWMU 91 along Magazine Road. Prior to investigative and remedial field activities, 
a smaller fenced area within SWMU 91 surrounded the cross-shaped trench where explosive 
testing was conducted. Five other SWMUs are located in the immediate vicinity and include the 
19-foot-diameter Shock Tube (SWMU 89), the General Purpose Heat Source Test Area 
(SWMU 194), the Gas Cylinder Disposal Pit (SWMU 6), the Scrap Yards/Open Dump 
(SWMU 17), and the Old Thunderwells (SWMU 56) (Figure 1.2.1-3). 
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The site is on KAFB land permitted to the U.S. Department of Energy (DOE). In general, the 
terrain is flat with a gentle slope to the west-southwest towards the Rio Grande. The closest 
surface-water features are secondary arroyos located approximately 2,500 feet to the south and 
3,800 feet to the north. No primary or secondary arroyos are present in the immediate vicinity of 
SWMU 91. Precipitation is minimal in the region (approximately 8 inches per year) (NOAA 
1990) with little surface runoff. Vegetation primarily consists of desert grasses, cacti, and 
tumbleweeds. Because the surface of the site has been repeatedly disturbed, the vegetative 
cover is sparse. 

1.2.2 Operational History 

The operational name formerly used by SNL/NM for SWMU 91 is the Flyer Plate Test Site 
(FPTS). The flyer plate tests were conducted to determine whether impact fuses in a high
velocity re-entry vehicle (warhead) would activate before the critical firing components were 
destroyed by vehicle impact. Information regarding test activities at the FPTS is contained in 
the RCRA Facility Investigation (RFI) Work Plan for OU 1335, Southwest Test Area (SNL/NM 
March 1996a) and is summarized in this section. 

Beginning in 1962, the SWMU 91 test trench was used to study the integrity of weapons 
components upon impact. Approximately 1- by 4- by 4-foot flyer plates were fired toward a 
stationary target at velocities ranging up to 12,000 feet per second. During initial testing the 
plates, constructed of aluminum or Lucite™, were fired using 4,000 pounds of cyclotol 
(2,4,6-trininitrotoluene [TNT] and 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane [RDX]) without rotation. 
Later, to produce an impact characteristic of warheads re-entering the earth's atmosphere, 
smaller plates were fired with rotation. After each test, debris in and around the trench was 
salvaged for reuse, removed and disposed of, or buried north of the test trench just beneath the 
ground surface. 

After 1975, flyer plates of various sizes were employed. The flyer plates varied from 1.8 to 
5.5 inches thick, measured 12 to 20 inches in diameter, and were constructed of aluminum. 
Explosive charges associated with these tests varied from 200 to 1,000 pounds of 
composition 4 (C-4) or C-4/nitromethane mix. The flyer plate tests continued into the late 1980s 
when the program was discontinued. Currently, no explosive testing is performed at SWMU 91. 

In order to improve the energy transfer between the explosive and the plate, and for increased 
accuracy in controlling the speed and rotation of the plate, a barrel was developed in 1979 to 
house the explosive and the flyer plate. The initial barrels were cast iron, but steel-jacketed 
lead barrels were later used because of the length of procurement time required and higher cost 
of the cast iron barrels. The lead barrels weighed from 4,000 to 12,000 pounds, depending 
upon the amount of high explosives (HE) used. Each barrel was placed inside a corrugated 
pipe buried in the trench where the testing occurred. Another trench constructed perpendicular 
to the explosive system trench housed instrumentation and camera bunkers, thus creating a 
cross-shaped trench pattern. The trenches were approximately 6 to 8 feet deep at the center 
point, and tapered upwards to local grade at each end. Figure 1.2.2-1 is a photograph showing 
a typical explosive test setup within the trench system at SWMU 91, with the lead barrel located 
in the part of the trench that extended to the north. The barrel was destroyed during each test, 
and fragmented lead was released to the environment. According to one source, two shock 
waves were associated with the explosion. The first shock wave heated the lead to near
melting temperatures; the second shock wave dispersed the lead. The resulting cloud that 
contained the lead and explosive combustion by-products dissipated in a variety of directions, 
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depending upon local wind direction (SNUNM March 1996a). Figure 1.2.2-2 shows a test in 
progress and the site immediately afterwards, depicting how the entire barrel and test setup 
were destroyed as part of the test. 

Although other explosive tests were performed at SWMU 91 during the flyer plate testing 
program conducted from 1962 through the late 1980s, the tests involving lead barrels produced 
the most significant adverse environmental impact because of the large mass of lead released 
as part of these tests. A total of 13 documented lead barrel/flyer plate tests were conducted at 
the site during the 1980s. Five of these tests were conducted using 1,000 pounds of C-4 
explosives (5,000 pounds total) and 14,000 pounds of lead (70,000 pounds total). A total of 
eight documented lead barrel tests were conducted using 300 pounds of C-4 explosives 
(2,400 pounds total) and 4,000 pounds of lead (32,000 pounds total). The total amount of 
documented HE and lead used in these tests at SWMU 91 is summarized as follows. 

• Total HE used in documented tests: 7,400 pounds 
• Total lead used in documented tests: 102,000 pounds 

Currently, no explosive testing is performed at SWMU 91. SNUNM Organization 5916 is 
planning to conduct First Responder training exercises in the SWMU 91 area as part of 
SNL/NM's ongoing mission after this final report is approved by the New Mexico Environment 
Department (NMED) (Wagner February 2005). 

1.3 Land Use 

This section discusses the current and projected future land uses for SWMU 91. 

1.3.1 Current Land Use 

The current land use for SWMU 91 and the surrounding area (Thunder Range) is industrial. 
SWMU 91 is currently an inactive site; however, another SNL/NM organization plans to 
reactivate the site for First Responder field training after NMED approval of this final report. 

1.3.2 Future/Proposed Land Use 

The projected future land use for SWMU 91 and the surrounding Thunder Range test area is 
industrial (DOE et al. September 1995). 

1.4 Investigatory Activities 

SWMU 91 has been characterized in multiple investigations, and two voluntary corrective 
measures (VCMs) and a VCA have been completed. Chapter 2.0 presents the SWMU 91 
investigative and remediation activities, which began in 1987 with the Comprehensive 
Environmental Assessment and Response Program (CEARP) and continued through 2005 
when the final VCA was completed. 
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2.0 SUMMARY OF SWMU 91 INVESTIGATIVE ACTIVITIES 

The investigative history of SWMU 91 includes numerous, discrete investigations and three 
VCMNCA projects. To facilitate discussion, this investigative history has been subdivided into 
four major phases that are summarized as follows: 

• Site Identification Phase (Section 2.1 ). This phase included initial SNL!NM facility
wide investigations that first identified the FPTS as a potential SWMU. The Site 
Identification Phase also includes a soil sampling investigation that was conducted 
as part of the Coyote Canyon Test Complex Environmental Assessment (EA) 
(DOE September 1992) and the initial site background investigation conducted by 
ER Project personnel. The EA was not part of the ER Project activities, but 
provided important early site characterization information. 

• Preliminary Field Survey Phase (Section 2.2). Two ER Project-wide field surveys 
comprise this phase and include an unexploded ordnance (UXO)/HE survey and a 
surface radiation survey. These two surveys addressed preliminary health and 
safety concerns, included cleanup activities (identified radiological contamination 
was cleaned up as part of a Surface Radiation VCM), and provided additional site 
characterization information. 

• Investigative Phase (Section 2.3). This phase included two soil sampling 
investigations (Scoping and RFI sampling programs) and the 1996 VCM that 
addressed elevated lead concentrations previously identified during the EA. The 
VCM included a geophysical survey to identify areas where test debris had been 
buried. The VCM involved grid-based soil sampling, shallow excavation 
(scraping), off-site disposal of lead-contaminated soil, and confirmatory soil 
sampling. Final VCM confirmatory sampling and geophysical results indicated that 
the site required further investigation and cleanup. 

• Reassessment Phase (Section 2.4). This phase addressed site characterization 
data gaps identified from the 1996 VCM and included additional soil sampling, 
laboratory testing, geophysical surveys, and field investigation activities. A 
preliminary risk assessment and comprehensive analytical data evaluation were 
also performed as part of this phase. The results were used to revise the 
conceptual site model (CSM) and design the final VCA, which completed 
characterization and cleanup of SWMU 91. 

Table 2-1 provides a description and summary of results for each investigation conducted at 
SWMU 91 during each of these investigation phases, which ultimately resulted in a revised 
CSM (Chapter 3.0). The initial CSM for SWMU 91 was primarily based upon available 
documentation of the explosive testing conducted at the site and the results of the 1992 EA soil 
sampling. This CSM assumed lead contamination was distributed in the surface soil in a 
predictable way, based upon the dispersion and fallout patterns associated with the explosive 
tests. The nature of the lead contamination was assumed to be predominantly adsorbed to soil, 
although visible fragments of lead were relatively common on the surface of the site along with 
other test debris. This model was the basis for the 1996 VCM that was conducted to clean up 
both surface debris (based upon a visual survey) and surface soil lead contamination (based 
upon soil analytical results). 
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Table 2-1 
SWMU 91 Operational Timeline and Investigational History 

Section in 
this 

Event Timeframe Description Summary of Results Document 
SWMU 91 Site Identification Phase (Section 2.1 ): This phase included two SNLINM facility-wide investigations that first identified the FPTS as 
a potential SWMU, a soil sampling investigation that was conducted as part of a DOE EA. and the initial site background investigation conducted 
by_ ER Project personnel. The EA was not part of ER Project activities, but_!)rovided im_Qortant earl!'_ site characterization information. 
CEARP and 1987 SNL/NM-wide assessment of Investigations identified the FPTS as a potential SWMU 2.1.1 
RCRA Facility (Pre-ER potential SWMUs based upon past based upon past testing history. 
Assessment Project) operations and testing programs. 
Coyote Canyon 1992 Large-scale surface soil sampling Lead was detected at concentrations ranging from 17.44 to 2.1.2 
Test Complex (Pre-ER project to determine the extent of 2,790 mg/kg, with a mean concentration of 342.5 mg/kg. 
EA Project) lead and other metal contamination lsoconcentration contour maps were generated from these 

at the site. data that indicated three areas of elevated lead 
concentrations. 

Archival 1993-1996 Site background investigation, Obtained information regarding the FPTS from 2.1.3 
Research and including interviews with former staff documentation of individual tests. Additional information 
Aerial who had conducted testing at the was obtained through interviews with former staff familiar 
Photography site and a review of available with the FPTS, historical test photos and technical reports, 
Analysis historical aerial photographs. historical aerial photographs, and site visits. 
SWMU 91 Preliminary Field Survey Phase (Section 2.2): Two ER Project-wide field surveys comprise this phase that addressed preliminary 
health and safety concerns, included cleanup activities, and provided additional site characterization information. 
UXO/HE Survey 1993-1994 KAF8 Explosive Ordnance Disposal No live UXO/HE or significant UXO/HE debris were found at 2.2.1 

conducted walkover surveys to clear the site. 
OU 1335 sites of UXO and HE. 

Radiological 1993-1994 RUST Geotech Inc. conducted Radiological land surveys were performed at SWMUs 17A, 2.2.2 
Land Surveys walkover gamma radiation surveys 178, and 194 in 1994. Radiation anomalies were identified 
and Surface to determine radiological hazards at SWMU 178; no anomalies were identified at 
Radiation VCM and locate areas of elevated SWMUs 17 A and 194. SWMU 91 was surveyed during the 

radiation (relative to background) Surface Radiation VCM in 1996, and SWMUs 17 A and 178 
present at SWMU 91 and were resurveyed in 1995. All radiation anomalies identified 
SWMUs 17 A, 178, and 194 that are at SWMUs 91 and 178 were cleaned up as part of the 
adjacent to SWMU 91. Identified Surface Radiation VCM in 1996. Confirmatory gamma 
radiological anomalies were then spectroscopy sampling was also performed and verified the 
cleaned up as part of a follow-up cleanup. 
Surface Radiation VCM. 

--------- - - -

Refer to footnotes at end of table. 
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Table 2-1 (Continued) 
SWMU 91 Operational Timeline and Investigational History 

Section in 
this 

Event I Timeframe I Description I Summary of Results I Document 
SWMU 91 Investigative Phase (Section 2.3): This phase included two soil sampling investigations and the 1996 VCM that addressed elevated 
lead concentrations previously identified during the EA. lsoconcentration contour maps were generated from the EA data that indicated three 
areas of elevated lead concentrations. These areas were the focus of the Investigative Phase activities. VCM confirmatory sampling and 
g~()Qbysical results indicated that the site required further investigation and cleanup. 
Seeping I 1995 I Three boreholes were drilled to a Lead concentrations in borehole soil samples collected at 
Sampling depth of 20 feet bgs in the three depths ranging from 5- 20 feet bgs ranged from nondetect 

RCRA Facility 
Investigation 

VCM 

1996 

1996 

Refer to footnotes at end of table. 

areas of elevated lead to 17 mg/kg, indicating lead contamination is restricted to 
concentrations to determine the the surface and shallow subsurface at the site. 
vertical extent of contamination. 
Shallow subsurface samples were 
collected at 22 locations as part of 
the RCRA Facility Investigation 
fieldwork prior to conducting the 
1996 VCM. 
Extensive grid sampling and 
analysis using a field-based XRF 
Laboratory, geophysical survey, and 
confirmatory sampling were 
conducted to target specific areas at 
the site with lead concentrations 
greater than 2,000 mg/kg in the soil. 
Soil above this action level was 
removed for off-site disposal. 

Lead concentrations ranged from nondetect to 8,900 mg/kg. 
No concentrations of HE compounds were detected in the 
soil samples. 

After review and evaluation of more than 400 XRF soil 
sample results, it was determined that the XRF data were 
biased low and not a reliable indicator for lead 
contamination. After consulting with the NMED, a revised 
approach was developed that involved excavation/scraping 
of areas greater than 1 ,400 mg/kg lead based primarily 
upon EA Investigation and RFI sample results. Sixteen 
areas of soil contamination were excavated/scraped 
generating 450 cy of soil. 276 cy were disposed of off site; 
173 cy remained on site after characterization sampling of 
the soil indicated it passed risk criteria. Six areas in the 
northern part of the site were excavated to investigate 
geophysical anomalies, but significant excavation and 
removal of shallow buried debris was not performed. The 
1996 VCM approach did not adequately address either the 
form of lead contamination (i.e., fine lead particles <2 mm) 
or the volume of shallowly buried test debris that included 
larger fragments of lead. As a result, the VCM did not 
achieve final site conditions consistent with No Further 
Action. 

2.3.1 

2.3.2 

2.3.3 
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Table 2-1 (Continued) 
SWMU 91 Operational Timeline and Investigational History 

Section in 
this 

Event Timeframe Description Summary of Results Document 
SWMU 91 Reassessment Phase (Section 2.4): This phase addressed site characterization data gaps identified from the 1996 VCM and 
included a preliminary risk assessment, additional soil sampling, laboratory testing, geophysical surveys, field investigation activities, and a 
comprehensive analytical data evaluation. Reassessment activities were performed from 1997 through 2004; however, the majority of these 

I 

activities were completed during 1999 and 2000. The results were used to revise the conceptual site model and design the final VCA, which 
I completed cleanu2_ and characterization of SWMU 91. 

Preliminary Risk 1999 All ERCL and off-site laboratory Lead, arsenic, and selenium were determined to be the 2.4 I 

Assessment analytical results that represented primary risk drivers. ERCL results for arsenic and selenium Annex D 
post-VCM conditions were (detection limits and high detections) were the reason these 
evaluated. Primary risk drivers and metals were identified as risk drivers. Although the site met 
characterization data gaps were risk criteria for lead using the 95th upper confidence limit of 
determined. the mean concentration, the analytical results used did not 

adequately characterize the site. 
Lead Particle 1999-2000 Laboratory study of soil from 3 areas Study involved gravity separation of light and heavy soil 2.4.1 
Characterization of the site was performed to fractions, particle size distribution analyses of both light 
and Gravity characterize the form and ("float") and heavy ("sink") fractions, and total lead analyses 
Separation distribution of lead contamination, of the various fractions. Study confirmed that most lead 
Testing including fine lead particles (<5 mm). contamination is in the form of discrete, fine (<5 mm) 

Large-volume (-5-kg) samples were particles, with most lead particles occurring in the >0.3- to 
collected from the Northern Area, 2.36-mm size fractions. Fine lead particles were most 
Test Trench Area, and Test Trench prevalent in the Test Trench Bottom and Sidewalls Area, 
Bottom and Sidewalls Area. and least prevalent in the Northern Area. 

Post-VCM 1999 Additional field sampling at specific The off-site laboratory metal analytical results verified soil 2.4.2 
Sampling locations was conducted to address concentrations for arsenic and selenium were below 

high detections of arsenic and background levels and eliminated the high detection limit 
selenium, as well as high detection issue. HE sample results from the test trench were all 
limits associated with some of the nondetections. 
historical on-site laboratory 
analytical data. The test trench was 
resampled for HE compounds to 
verify earlier results with off-site 
laboratory data. 

Refer to footnotes at end of table. 
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Table 2-1 (Continued) 
SWMU 91 Operational Timeline and Investigational History 

Section in 
this 

Event Timeframe Description Summary of Results Document 
SWMU 91 Reassessment Phase (Section 2.4) (continued) 
Geophysical 1999 The 1996 geophysical survey was A large geophysical anomaly was identified in the test 2.4.3 
Survey expanded by approximately 2 acres trench, along with small-scale anomalies in the general 

to cover the southeastern part of the vicinity. The resurvey results for the two areas north of the 
site, including the test trench. In test trench continued to show a large concentration of 
addition, two areas north of the test debris in the shallow subsurface and indicated that the 1996 
trench were resurveyed to evaluate excavation and debris removal effort had minimal impact. 
the impacts of excavation and debris 
removal performed as part of the 
1996 VCM to investigate six 
geophysical anomalies. 

Field Test 1 2000 Field check was conducted of Geophysical survey data was determined to be a reliable 2.4.4 
geophysical survey data and debris indicator of buried debris concentration. Amount of debris, 
segregation was tested using a number of lead fragments, and total lead concentrations in 
mechanical power screen. Three general correlated well (area with most debris had most 
areas were excavated based upon lead fragments and highest total lead concentrations in 
geophysical results indicating screened soil). Debris segregation with the mechanical 
various concentrations of buried power screen was successful using a 2-inch screen. Soil 
debris-a high concentration area, clumps presented a problem during the screening 
moderate concentration area, and operation. Additional lead fragments were removed when 
low concentration area. Total lead soil was further processed through a Yz-inch table screen. 
analyses were performed on 
screened soil. 

Treatability 2000 Large-volume (-5-gallon) samples Two treatability tests were conducted with various mixtures 2.4.5 
Testing were collected in the Test Trench to determine optimum ratios. Both tests were successful 

Bottom and Sidewalls Area for and indicated the SWMU 91 soil could be stabilized to pass 
further characterization and TCLP analyses using either Portland cement or 
treatability testing. Two bench-scale EnviroBiend®. 
laboratory treatability tests were 
conducted: one using Portland 
cement and the other using a 
patented additive (EnviroBiend®). 

Refer to footnotes at end of table. 
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Table 2-1 (Concluded) 
SWMU 91 Operational Timeline and Investigational History 

Section in : 
this 

Event Timeframe Description Summary of Results Document 
SWMU 91 Reassessment Phase (Section 2.4) (continued) 
SWMU 91 2000 All ERCL and off-site laboratory The results of this final Reassessment Phase analytical 2.4.6 
Analytical Data metals data generated through the data evaluation effort determined that lead concentrations in 
Evaluation Reassessment Phase were the three most contaminated parts of SWMU 91, including 

evaluated, in particular the 1996 fine lead particles, were either at or below 750 mg/kg based 
VCM analytical data. Lead upon the 95th UCL of the mean. Based upon these results, 
analytical results were grouped into the final VCA approach was developed that targeted larger 
three discrete areas of SWMU 91 (>1/2-inch) lead fragments and test debris based upon 
based upon the FPTS testing history geophysical survey results. 
and soil sampling results. The 95th 
UCL of the mean was calculated for 
each area to determine a 
conservative estimate of the lead 
concentration in soil. 

- L ___ -

bgs = Below ground surface. 
CEARP 
cy 

=Comprehensive Environmental Assessment and Response Program. 
=Cubic yard(s). 

NMED 
ou 
RCRA 
RFI 
SNLINM 
SWMU 
TCLP 
UCL 
uxo 
VCA 
VCM 
XRF 

= New Mexico Environment Department. 
= Operable Unit. 
= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. DOE 

EA 
ER 
ERCL 
FPTS 
FPTS 
HE 
KAFB 
kg 
mg 
mm 

=U.S. Department of Energy. 
= Environmental Assessment. 
= Environmental Restoration. 
= Environmental Restoration Chemistry Laboratory. 
=Flyer Plate Testing Program. 
= Flyer Plate Test Site. 
=High explosive(s). 
= Kirtland Air Force Base. 
= Kilogram(s). 
= Milligram(s). 
= Millimeter(s). 

=Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 
= Toxicity Characteristic Leaching Procedure. 
= Upper confidence limit. 
= Unexploded ordnance. 
= Voluntary Corrective Action. 
=Voluntary Corrective Measure. 
= X-ray fluorescence. 

--



As a result of a detailed analysis of the 1996 VCM results and all data collected through 
completion of the VCM, it was determined that the site had not been adequately characterized. 
In particular, the initial CSM did not adequately account for the occurrence of very small (less 
than 5-millimeter [mm]) lead particles in the soil. Several confirmatory samples collected near 
completion of the 1996 VCM had elevated lead concentrations relative to the cleanup goal. 
These confirmatory samples were collected to verify field-based laboratory results for grid 
samples from areas that had been remediated (i.e., soil removed by scraping) during the VCM. 
Further evaluation determined that high lead concentrations in the confirmatory samples were 
due to the occurrence of small lead particles in the soil sample (i.e., the "nugget effect"). To 
address this problem, additional data were collected during the Reassessment Phase to fill 
critical data gaps, better define the nature and extent of lead contamination, and develop a 
revised CSM. The new CSM for SWMU 91, presented in Chapter 5.0, formed the basis for the 
final VCA completed in early 2005. 

Sections 2.1 through 2.4 describe each SWMU 91 Phase and the corresponding investigations 
or VCMs. The results, conclusions, and data gaps for each phase are summarized at the end of 
each section. Table 2-1 summarizes each phase and the individual investigations and VCMs 
included in chronological order and provides a cross-reference to the corresponding section of 
this report where more detailed information is presented. 

2.1 SWMU 91 Site Identification Phase 

Three investigations comprise the SWMU 91 Site Identification Phase. The initial investigation 
included both the CEARP and RCRA Facility Assessment (RFA) that were SNL/NM facility-wide 
assessments conducted in 1987 to identify potential SWMUs. The second investigation was the 
Coyote Canyon Test Complex EA that included extensive soil sampling at the FPTS (SWMU 91). 
This investigation was not part of the ER Project. The third investigation was the SWMU 91 
Background Investigation that involved a thorough review of historical test documents, interviews 
with former FPTS workers, and an analysis of available aerial photographs covering the 
SWMU 91 area. The three investigative activities are described in more detail in Sections 2.1.1 
through 2.1.3. Section 2.1.4 summarizes the overall results of this phase. 

2.1.1 Investigation 1-Comprehensive Environmental Assessment and 
Response Program and Resource Conservation and Recovery Act Facility 
Assessment 

Investigation 1 included the CEARP (DOE September 1987) and the RFA (EPA April1987) that 
were both SNL/NM facility-wide preliminary investigations intended to identify potential SWMUs 
for further evaluation. 

2.1.1.1 Nonsampling Data Collection 

Nonsampling data collection activities conducted as part of Investigation 1 included a review of 
archival records and testing documents, site visits, and interviews with SNLINM staff. These 
preliminary investigations focused on identifying potential SWMUs based upon process 
knowledge regarding the presence or use of hazardous constituents or materials at the FPTS. 
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2.1.1.2 Sampling Data Collection 

No sampling data collection activities were associated with Investigation 1 at SWMU 91. 

2.1.1.3 Results and Conclusions 

The results of the CEARP and RFA indicated that the FPTS was a potential SWMU that 
required further investigation. The FPTS was later formally identified as SWMU 91, Lead Firing 
Site. Based upon process knowledge, the main COCs at SWMU 91 were determined to be HE 
compounds (including barium) and lead. The CEARP assessment at SWMU 91 indicated that 
more than 20 underground shots were fired with each unit containing approximately 3,000 to 
4,000 pounds of lead. Some of the lead particles were scattered from these shots, but most of 
the lead remained in the area, both at the surface and in the subsurface. Ambient air monitoring 
was conducted during firing activities; however, sampling typically was restricted to swipes and 
soil samples. Although large pieces of shrapnel and explosives were generally picked up or 
pushed off to the side after the tests, finely divided material might have been left scattered in the 
soil (DOE September 1987). The information regarding the number of tests conducted with lead 
barrels (more than 20) was inaccurate and later clarified as part of the ER Project Site 
Background Investigation discussed in Section 2.1.3. 

The CEARP Phase I Assessment report also stated that the site would be further investigated 
under Phase II of the CEARP to determine whether further action was warranted under CEARP 
Phase Ill. Further investigations were not completed under CEARP Phase II and/or Phase Ill. 
The SNL/NM ER Project conducted further investigations of SWMU 91 that are documented in 
this final report. 

2.1.2 Investigation 2-Coyote Canyon Test Complex Environmental 
Assessment 

The EA activities at SWMU 91 consisted of a soil sampling program conducted by Hygenetics 
and Geoscience Consultants Limited (H+GCL) and New Mexico State University Physical 
Science Laboratory (PSL). This surface soil sampling was performed in 1992 to support the 
Coyote Canyon Test Complex EA and was not part of the ER Project. Initially, eight screening 
soil samples were collected in and just outside the previously fenced test trench area at 
SWMU 91 by H+GCL. Additional sampling was conducted in two phases. During Phase I, PSL 
collected 196 samples. Based upon total lead concentrations of the samples collected during 
the Phase I investigation, a second area of contamination was discovered and a Phase II 
sampling grid was established and sampled. During the Phase II sampling activities, 
110 samples were collected. The following sections present a detailed description of the 
sampling methods and results. 

2.1.2.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 2 at SWMU 91. 
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2.1.2.2 Sampling Data Collection 

During the initial screening phase of the EA, eight samples were collected and four lysimeters 
were installed. Of the four lysimeters, only two were located in the immediate vicinity of 
SWMU 91. The samples were analyzed for lead, uranium, beryllium, and antimony. Results 
from the initial samples indicated that lead values were higher than background lead 
concentrations and additional sampling was conducted. Sampling and lysimeter locations are 
shown in Figure 2.1.2-1. 

The Phase I sampling grid contained eight transects radiating from the grid centroid, located 
slightly east of the center of the test trench (Figure 2.1.2-2). The transects were labeled with 
compass bearings of North (N), Northeast (NE), East (E), Southeast (SE), South (S), Southwest 
(SW), West (W), and Northwest (NW). Surface soil samples were collected at 5-meter intervals. 
A total of 196 samples and 30 duplicate samples were collected, one duplicate at every seventh 
sample collection location. Samples were collected at each sampling location within a 1 0- by 
1 0-foot quadrant. Within each quadrant, three randomly selected, 6-square-inch samples of the 
top 2 inches of soil were collected and composited into one sample. The composite material 
was passed through an approximately 1/4-inch mesh screen to remove oversized material and 
then placed into sample containers. Based upon the Phase I sampling results, a Phase II 
sampling grid was established both north and east of the site to further characterize the lateral 
extent of surface lead contamination. 

The Phase II sampling grid contained nine transects. The east-west transects were labeled A, 
D, G, I, M, and Q (Figure 2.1.2-2). All the east-west transects were sequentially numbered from 
the easternmost point of the transect progressing to the westernmost, with the exception of 
Transect M. Transect M extended east from the easternmost sampling location of the Phase I 
East Transect. Transect M sampling locations were numbered from the westernmost location to 
the easternmost. Spacing between samples in Phase II was 10 meters. Samples were 
collected using the same technique as the samples collected during Phase I. A total of 
11 0 samples and 19 duplicate samples were collected during the Phase II sampling event. 
Duplicate samples were again collected at every seventh sampling location. 

Soil samples collected for both the Phase I and Phase II events were digested and analyzed for 
total lead using a modified procedure of U.S. Environmental Protection Agency (EPA) Method 
3050,"Acid Digestion of Sediments, Sludges, and Soils" (EPA November 1986) and atomic 
adsorption spectrophotometry. The analytical results of the 1992 Initial Sampling and 
Phase 1/Phase II sampling events are presented in Annex A and summarized in Section 2.1.2.3. 

2. 1.2.3 Results and Conclusions 

Analytical results from the initial screening sampling conducted prior to Phase 1 grid sampling at 
SWMU 91 indicated that concentrations of uranium, beryllium, and antimony were within 
background levels as determined for the EA project. However, lead concentrations were 
detected as high as 1,480 milligrams (mg)/kilogram (kg) in samples collected from within the 
previously fenced area and were well above background levels in samples collected from 
outside the previously fenced area. Lead concentrations ranged from 151 to 1 ,480 mg/kg in the 
nine surface soil samples (including one duplicate sample) collected. The analytical results for 
initial screening samples are presented in Annex A. 
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The lead concentrations from both EA Phases I and II ranged from 17.44 to 2,790 mg/kg, with a 
mean concentration of 342.5 mg/kg (Annex A). Concentrations greater than 2,000 mg/kg of 
lead were detected in and around the test trench and in an area approximately 150 feet north of 
the northern fence boundary. No antimony was detected in soil samples above the detection 
limit of 10 mg/kg, and beryllium concentrations were within background levels ranging from 0.6 
to 0.9 mg/kg. Total uranium concentrations ranged from 0.68 to 2.72 picocuries (pCi)/gram (g). 
Vadose zone water samples collected using lysimeters indicated that lead concentrations were 
below the detection limit of 0.05 mg/liter (L). 

The moisture content of the samples collected during Phase I was typically less than 2 percent. 
The moisture content of the samples collected during Phase II was generally between 5 and 
10 percent due to a recent rainfall. The moisture content, grams of dry soil used in the total lead 
analysis, AA absorbance, total lead concentration in nitric acid supernatant, and total lead 
concentration in the soil samples collected during Phase I and Phase II sampling events are 
presented in Annex A. Equilibrium pH values after 22 hours of the digestion in the nitric acid are 
also listed for approximately 15 percent of the samples analyzed. 

Based upon the site history and the analytical results, lead was determined to be the main COC 
at SWMU 91. The lateral extent of lead contamination in the surface soil was determined; 
however, the vertical extent was not investigated. 

2.1.3 Investigation 3-Site Background Investigation 

During the period from 1993 through 1996, after the EA was completed, a detailed site 
background investigation (Investigation 3) was conducted for SWMU 91 as part of the ER 
Project activities. The purpose of this investigation was to lay the groundwork for further 
characterization that was integrated into the OU 1335 RFI Work Plan (SNUNM March 1996a). 

2.1.3.1 Nonsampling Data Collection 

Nonsampling activities included interviews with former site workers, archival research cit the 
Flyer Plate Testing Program, review of aerial photographs, review of the EA sampling results, 
and site visits. Documentation of the Flyer Plate Testing Program was obtained that included 
technical reports and some documentation of individual tests. Available aerial photographs of 
the SMWU 91 area were reviewed to confirm the general timing of the testing program and to 
look for evidence of other site activities. Site reconnaissance visits were conducted to establish 
current conditions and examine remaining test features on the ground. Personal interviews with 
former staff who had conducted and/or participated in testing at the FPTS were performed and 
documented. 

2.1.3.2 Sampling Data Collection 

No sampling data collection activities were associated with Investigation 3 at SWMU 91. 
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2.1.3.3 Results and Conclusions 

Site background investigation activities better defined the FPTS history and clarified information 
originally presented in both the CEARP Phase 1 Assessment Report (DOE September 1987) 
and the RFA (EPA April1987). FPTS technical reports and interviews with former site workers 
yielded the most definitive information regarding the testing conducted at the site. Review of 
historical aerial photographs confirmed the general timing of the FPTS activities and did not 
show evidence of other significant activities or features. The information obtained during the 
Site Background Investigation is documented in the OU 1335 RFI Work Plan (SNL/NM March 
1996a) and in Section 1.2.2 of this report. Of most significance were the tests conducted with 
lead barrels. A total of 13 documented lead barrel/flyer plate tests were conducted at the site 
using a total of 7,400 pounds of HE and 102,000 pounds of lead. 

2.1.4 Results, Conclusions, and Data Gaps for the SWMU 91 Site Identification 
Phase 

In 1987, the CEARP and RFA identified the FPTS as a potential SWMU. The 1992 EA 
identified lead as the main COC and defined the approximate lateral extent of surface soil lead 
contamination. Based upon the EA sampling results, two areas of high total lead concentrations 
were identified. One area was located in and surrounding the test trench. A second area of 
higher total lead concentrations was located north of the test trench area. Additional data gaps 
after the EA included determining the vertical extent of contamination and the concentrations of 
HE compounds and metals in the test trench bottom and sidewalls. 

In 1993, the ER Project investigation of SWMU 91 began. SWMU 91 was formally identified in 
Table 2 of the original HSWA module issued by EPA Region 6, effective August 26, 1993 (EPA 
August 1993). The Site Background Investigation clarified and confirmed earlier historical 
testing information and included a review of the data generated during the EA. After the Site 
Identification Phase had been completed, SWMU 91 had been partially characterized but there 
was also no clear understanding of the form of lead contamination (i.e., adsorbed to soil or 
discrete fine particles, or both). The initial CSM developed in the OU 1335 RFI Work Plan 
(SNL/NM March 1996a) assumed the lead was adsorbed to the soil. 

2.2 SWMU 91 Preliminary Field Survey Phase 

During the mid-1990s, two preliminary field surveys were conducted at SWMU 91 as part of 
larger, ER Project-wide investigations that addressed potential UXO/HE and radiological 
hazards. Both surveys were initially completed prior to conducting additional site 
characterization fieldwork. Because the 1996 SWMU 91 radiological survey and VCM 
expanded upon the 1993 survey at adjacent SWMU 17B, the results of both radiological surveys 
and corresponding surface radiation VCM cleanup activities are included in this section. 

2.2.1 Investigation 4-Unexploded Ordnance/High Explosives Survey 

From September 1993 to July 1994, the KAFB Explosive Ordnance Disposal (EOD) unit 
conducted a visual surface survey to address potential UXO and HE hazards at SWMU 91 as a 
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result of KAF8 and SNUNM historical testing activities conducted in the area (SNUNM 
September 1994). 

2.2.1.1 Nonsampling Data Collection 

The EOD surveyed SWMU 91 with 1 00-percent coverage of the surface area. The UXO/HE 
survey coverage was greater than the defined site boundary to allow for a safety buffer and 
potential expansion of the site boundaries. 

2.2.1.2 Sampling Data Collection 

No sampling data collection activities were associated with Investigation 4 of SWMU 91. 

2.2.1.3 Results and Conclusions 

No live UXO/HE or significant UXO/HE debris were found at SWMU 91. No soil samples were 
collected to determine whether HE residue was present at SWMU 91. 

2.2.2 Investigation 5-Radiological Land Surveys and Surface Radiation 
Voluntary Corrective Measure 

SWMU 91 was established as a Radioactive Materials Management Area (RMMA) on 
January 1, 1990. Although the site history indicated there should be no radiological COCs at 
the site, SWMU 91 was established as an RMMA because of its proximity to other sites 
containing or potentially containing radiological contamination. 

During 1993 and 1994, surface radiological surveys were performed at three sites 
(SWMUs 17A, 178, and 194) co-located within SWMU 91 (Figure 1.2.1-3). The radiological 
surveys were performed in accordance with the procedures presented in the Project Work Plan 
for Phase I (RUST Geotech Inc. December 1994). Surveys were conducted to identify and 
delineate areas exhibiting anomalous surface gamma radiation relative to background levels 
that were established at each SWMU. 

In 1996, an ER Project-wide Surface Radiation VCM was conducted that addressed radiation 
anomalies identified during the surveys conducted in 1993 and 1994. This Surface Radiation 
VCM included a complete radiological survey of SWMU 91 due to the detection of radiological 
anomalies at adjacent SWMU 178. The methods, procedures, and results of the Phase I 
surveys and the additional surveys and cleanup work conducted as part of the Surface 
Radiation VCM are documented in the "Final Report, Survey and Removal of Radioactive 
Surface Contamination at Environmental Restoration Sites" (lambert et al. September 1997). 

2.2.2.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 5 at SWMU 91. 
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2.2.2.2 Sampling Data Collection 

Surface radiation surveys were performed using the Geotech Model EL-0047A crutch sodium 
iodide scintillometers. The raw scintillometer readings were converted from counts per second 
to microroentgens per hour (J.1Rihr) by a conversion factor derived specifically for depleted 
uranium, the primary radiological COC at SWMUs 17 (A and B) and 194. The surface gamma 
radiation surveys were performed at 1 0-foot centers (70-percent coverage) over the surface of 
SWMUs 17A and 17B, and at 6-foot centers (100-percent coverage) at SWMU 194. 

During the July 1996 radiological survey conducted at SWMU 91, 21.2 acres were surveyed at 
6-foot centers (100-percent coverage). SWMUs 17A and B were also resurveyed at 6-foot 
centers ( 1 00-percent coverage) for consistency and completeness. The same survey 
procedures were used at SWMUs 91, 17 A, 17B, and 194, and all radiation anomalies identified 
were removed. Confirmatory soil sampling for gamma spectroscopy analysis was performed at 
approximately 10 percent of the anomalies after cleanup activities were completed. 
Figure 2.2.2-1 shows radiation anomalies and confirmatory gamma spectroscopy soil sample 
locations at SWMU 91 and adjacent SWMU 17B. No anomalies were detected at SWMUs 17A 
and 194. 

2.2.2.3 Results and Conclusions 

Results from the 1993 Rust Geotech Phase I radiological survey indicated that background 
exposure rates at SWMUs 17A, 17B, and 194 ranged from 10 to 13 J.lR/hr. No areas of gamma 
activity 30 percent greater than the natural background level (i.e., anomalies) were found at 
SWMUs 17A and 194. Five point sources and two area sources with gamma activity 30 percent 
or greater than the natural background level were identified at SWMU 17B (Figure 2.2.2-1). The 
five point sources had an average diameter of 2 feet and activity ranged from 16 to 39 J.1R/hr. 
The two area sources included multiple hot spots and activity ranged from 13 to 31 J.1R/hr. The 
OU 1335 excerpt from the 1993 Rust Geotech Phase I Survey Final Report that addresses 
these specific SWMUs is provided in Annex B. 

As part of the Surface Radiation VCM, the original five point sources at SWMU 17B were 
relocated and remediated during February 1995. SWMU 17B was resurveyed at 6-foot centers 
( 1 00-percent coverage) during August 1995, and six new point sources were identified and 
cleaned up (total of 13 anomalies identified). During this same time period, the two previously 
identified area sources at SWMU 17B were also remediated. All13 anomalies identified at 
SWMU 17B were removed and 6 confirmatory samples were collected. SWMU 17 A was 
resurveyed with 100-percent coverage and no radiation anomalies were identified. Ten point 
source anomalies were identified and remediated as part of the SWMU 91 survey conducted 
during July 1996. Three confirmatory samples were collected at SWMU 91. 

Figure 2.2.2-1 shows the radiological survey boundaries and locations of all identified and 
remediated anomalies at SWMUs 17B and 91. Anomalies where confirmatory samples were 
collected are indicated by a triangle symbol on Figure 2.2.2-1. Excerpts from the "Final Report, 
Survey and Removal of Radioactive Surface Contamination at Environmental Restoration Sites" 
(Lambert et al. September 1997) documenting this work are provided in Annex B. Details of 
post-remediation verification sampling, waste management, and risk calculations are provided in 
both Annex B and the Final Report (Lambert et al. September 1997). 
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2.2.3 Results, Conclusions, and Data Gaps for the Preliminary Field Survey 
Phase 

The two investigations conducted during the Preliminary Field Survey Phase indicated that no 
UXO/HE or radiological hazards were present at SWMU 91. All radiological anomalies 
identified in the SWMU 91 vicinity were remediated during the Surface Radiation VCM and were 
probably related to historical activities at nearby SWMUs. The SWMU 91 RMMA status was 
abolished on September 27, 1996. The UXO/HE investigation was only a surface investigation, 
and no soil samples for HE compounds were collected. Upon completion of the SWMU 91 
Preliminary Field Survey Phase, the characterization of HE compounds in the soil at SWMU 91 
remained a data gap. 

2.3 SWMU 91 Investigative Phase 

The SWMU 91 Investigative Phase is comprised of two investigations and a VCM that were 
developed based upon the EA Investigation soil sampling results. The Scoping Sampling and 
RFI were intended to provide additional information regarding the distribution of lead 
contamination in support of the VCM. Although a significant surface soil data set had been 
previously generated during the EA project at SWMU 91, the nature and form of the lead 
contamination had not been clearly defined. During the Investigative Phase, the nature of the 
lead contamination was assumed to be adsorbed to the soil and distributed across the site in a 
predictable manner based upon fallout from the flyer plate tests conducted with lead barrels. 
The Scoping Sampling, RFI, and VCM activities used a sampling approach based upon this 
CSM that was designed to determine the vertical extent of contamination and to further refine 
the horizontal extent and magnitude of the lead contamination. The soil sampling results were 
intended to help delineate specific areas of lead contamination that would then be removed to 
achieve a risk-based cleanup goal during the VCM. 

Although a great deal of data was collected and analyzed as part of the Investigative Phase and 
previous EA Investigation, because the form of the lead contamination was not adequately 
understood and the volume of shallowly buried test debris was not adequately addressed, the 
objective of the VCM was not achieved. This led to the Reassessment Phase, which is 
discussed in Section 2.4. The two investigations and VCM comprising the Investigative Phase 
are presented in Sections 2.3.1 through 2.3.3. 

2.3.1 Investigation 6-Scoping Sampling 

The EA Investigation generally defined the lateral extent of lead contamination in the surface 
soil at SWMU 91. Three areas of higher lead concentrations were identified at the test trench 
area (lead concentrations greater than 1,500 mg/kg), at an area just north of the fence 
surrounding the site (lead concentrations greater than 1,500 mg/kg), and at a third area near the 
northeastern fence corner (lead concentrations ranging from 1,000 to 1,500 mg/kg). These 
areas are shown in Figure 2.3.1-1 that was generated by contouring lead concentrations from 
the EA data. During the Scoping Sampling conducted in July 1995, three boreholes were drilled 
to define the vertical extent of lead contamination in locations where the surface soil lead 
concentrations were highest. 
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2.3.1.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 6 at SWMU 91. 

2.3.1.2 Sampling Data Collection 

Three boreholes (91 BH-1, 91 BH-2, and 91 BH-3) were drilled to a total depth of 20 feet 
below ground surface (bgs) and sampled at 0-, 5-, 10-, 15-, and 20-foot depth intervals 
(Figure 2.3.1-1). Scoping samples from the boreholes were analyzed for RCRA and target 
analyte list (TAL) metals (including lead) at the SNL/NM ER Chemistry Laboratory (ERCL) and 
for gamma activity at the SNLINM Radiation Protection Sample Diagnostics (RPSD) Laboratory. 
A total of 21 samples were collected from the three boreholes. Seventeen samples, including 
three duplicate samples, were analyzed by the ERCL for metals. Four samples, including one 
duplicate sample, approximately 20 percent of the total samples collected, were analyzed at an 
off-site laboratory for metals. Metals samples were analyzed by EPA Methods 6010 and 7000 
(EPA November 1986). A total of eight samples, including two duplicate samples, collected at 
the surface and from the 20-foot sampling depth (total borehole depth) from all three borehole 
locations were analyzed for gamma activity at the RPSD Laboratory. 

2.3.1.3 Results and Conclusions 

Lead concentrations of the samples collected during the Scoping Sampling ranged from 
nondetections (10 mg/kg) to 17 mg/kg. Gamma spectroscopy results for uranium-235 and 
uranium-238 were all nondetections at the minimum detectable activity (MDA); however, all 
laboratory MDAs for uranium-235 and all but one MDA for uranium-238 were greater 
than background activity levels. Six of the eight thorium-232 analytical results were 
below, and two were slightly greater than, background activity. All eight cesium-137 
results were nondetections; however, three of the eight had MD As above background levels. 

Analytical results from the Scoping Sampling investigation indicated that the lead contamination 
did not occur at depth in these areas of SWMU 91 and radionuclide activity levels are very near 
or below background activity. Scoping Sampling analytical results are provided in Annex C. 

2.3.2 Investigation ?-Resource Conservation and Recovery Act Facility 
Investigation 

In March 1996, an RFI Work Plan was developed to define the activities that would characterize 
the nature and extent of potential contamination associated with OU 1335 SWMUs, including 
SWMU 91 (SNL/NM March 1996a). The RFI Work Plan was written and implemented to fulfill 
permit conditions as stipulated in the HSWA Module IV of the SNL/NM RCRA Hazardous Waste 
Management Facility Permit (NM5890110518). Surface and subsurface soil sampling were 
performed at SWMU 91 as described in Sections 2.1.2 and 2.3.1 prior to development of the 
RFI Work Plan. Several areas of lead contamination had been identified, although the extent of 
lead, depleted uranium, and HE contamination had not been fully investigated. Although 
depleted uranium was not expected to be present at SWMU 91 based upon site history and 
process knowledge, it was a potential COC because of SWMU 91's proximity to other sites 
within OU 1335 where depleted uranium had been identified. Surface Radiation VCM activities 
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described in Section 2.2.2 were addressing final depleted uranium and radiological concerns 
while the OU 1335 RFI Work Plan was being prepared. 

The RFI at SWMU 91 was designed to augment the EA and Scoping Sampling data to further 
characterize the nature and extent of lead and other metals. RFI sampling was also designed to 
characterize potential radionuclide and HE compound contamination. 

2.3.2.1 Nonsampling Data Collection 

Sampling results from the EA and Scoping Sampling Investigations were reviewed and 
evaluated to determine the RFI soil sampling strategy at SWMU 91. 

2.3.2.2 Sampling Data Collection 

The objective of the RFI soil sampling was to collect surface and near-surface soil samples for 
analysis of metals, HE compounds, and radionuclides to better define the nature and extent of 
contamination. Because lead is the primary COC, sample locations were selected to better 
define the lateral distribution of lead contamination based upon EA surface soil sample results. 
To accomplish this goal, the EA lead sample concentrations were plotted and contoured in an 
attempt to define areas of significant lead contamination assuming a relatively uniform 
distribution of lead in the surface soil. The resulting lead isoconcentration contours are shown 
in Figure 2.3.1-1. Twenty-two RFI sample locations were then selected for metal, HE 
compound, and radionuclide analyses. 

The 22 RFI soil sample locations shown in Figure 2.3.1-1 are numbered GR-04 through GR-25. 
As documented in the OU 1335 RFI Work Plan (SNLINM March 1996a), sample locations GR-4, 
-5, -7, -18, and -21 were selected to better define the far perimeter of lead contamination. 
Sample locations GR-8, -10, -12, and -15 were selected to confirm the location and lead 
concentration levels of the three areas defined by the highest lead concentrations (greater than 
1,500 and 500 mg/kg). Sample locations GR-17 and -20 were selected to confirm the location 
of two additional lead anomalies associated with isolated, elevated lead concentrations (EA 
sample locations 1/11 and S11, respectively). Sample locations GR-6, -9,-11,-13,-14,-16, 
and -19 were selected to confirm boundaries of the three main lead anomalies. Sample 
locations GR-22, -23, -24, and -25 were established in the trench bottom and trench walls to 
determine concentrations of lead and other metals in that area. Of the 22 sample locations, 
18 samples (GR-4 through GR-21) were collected at depths from 0.5 to 1.5 feet bgs. Four 
samples (GR-22 through GR-25) were collected at depths of 0.5 to 3 feet bgs from the floor and 
walls of the trench because the force of the explosions may have driven the lead particles 
deeper into the soil at these locations. 

Soil samples were analyzed forT AL metals by EPA Methods 6010 and 7000, radionuclides by 
gamma spectroscopy analysis, and HE compounds by EPA Method 8300 (EPA November 
1986). Approximately 20 percent of the metal samples were split and sent to an off-site 
laboratory. Only one gamma spectroscopy split sample was sent to an off-site laboratory; all 
other radionuclide analyses were performed at the SNLINM RPSD Laboratory. HE compound 
analyses were performed at an SNL/NM explosives laboratory and split samples were analyzed 
by an off-site laboratory. Except for the gamma spectroscopy samples, a total of 52 samples 
were analyzed by the SNLINM ERCL (metals) or explosives laboratory (HE compounds), and 
11 sample splits were analyzed at an off-site laboratory. Quality assurance samples including 
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trip blanks, field blanks, and equipment blanks were also collected and analyzed for these 
constituents. Field-screening was conducted for gross alpha, beta, and gamma activity. 

2.3.2.3 Results and Conclusions 

Metal, HE compound, and gamma spectroscopy (radionuclide) analytical results for the RFI 
sampling are provided in Annex C. Lead concentrations in samples collected throughout 
SWMU 91 ranged from below the analytical detection limit (1.3 mg/kg) to 8,900 mg/kg. Lead 
concentrations within the test trench area ranged from 40 to 8,900 mg/kg, and lead 
concentrations in samples collected from the test trench bottom and sidewalls ranged from 130 
to 2,800 mg/kg. Of the 52 samples analyzed by the ERCL, 32 had lead concentrations greater 
than the background level. Of the 11 split samples analyzed by the off-site laboratory, 8 sample 
results for lead were greater than the background level. 

The ERCL sample analytical detection limits for arsenic (26), cadmium (2.1), selenium (50), and 
silver (1.7) were higher than NMED-approved background levels for these analytes (5.6 mg/kg 
for arsenic and less than 1 mg/kg for cadmium, selenium, and silver) (Dinwiddie September 
1997). Concentrations of barium ranged from 73 to 250 mg/kg, with 23 of 52 samples having 
concentrations greater than the background level ( 130 mg/kg surface, 214 mg/kg subsurface). 
Beryllium was detected above the background level of 0.65 mg/kg at 0.68 and 1.3 mg/kg in two 
samples analyzed by the ERCL. Concentrations of cadmium, chromium, mercury, and silver 
were not detected above detection limits. The ERCL analytical results for arsenic ranged from 
below analytical detection limits to 86 J mg/kg; however, none of the 11 samples analyzed for 
arsenic by the off-site laboratory had concentrations above the background level. The ERCL 
analytical results for selenium ranged from below analytical detection limits (50 mg/kg) to 
55 J mg/kg, with four samples having concentrations greater than analytical detection limits. 
Off-site laboratory analytical results for selenium ranged from 0.134 to 1.1 mg/kg with three of 
the eleven split samples having concentrations slightly exceeding the background level of less 
than 1 mg/kg. 

A review and comparison of the on-site ERCL and off-site laboratory analytical data indicated 
that the ERCL results were typically significantly higher than the results for the corresponding 
off-site laboratory split samples. This is illustrated by the arsenic and beryllium results for 
samples 91-GR-025-0.0-SS (ERCL) and 91-GR-025-0.0-SSO (off-site laboratory) (Annex C). 
The concentrations of arsenic were 56 J mg/kg (ERCL) and 2.65 mg/kg (off-site laboratory), and 
the concentrations for beryllium were 1.3 mg/kg (ERCL) and 0.428 mg/kg (off-site laboratory). 
This could be the result of natural variation or reflect a bias in laboratory analytical methods. 

A total of 58 samples, including five duplicates and one off-site split sample, were analyzed for 
radionuclides of concern by gamma spectroscopy. One sample was analyzed by the off-site 
laboratory; all other samples were analyzed at the SNLINM RPSD Laboratory. The results for 
cesium-137 included two detections in subsurface soil samples (0.5 to 1 foot bgs) exceeding the 
NMED-approved background activity of 0.079 pCi/g and one MDA that exceeded background 
activity. All other cesium-137 results and MDAs were below background activity. No 
thorium-232 detections exceeded the background activity; however, one MDA did exceed the 
background activity of 1.01 pCi/g. Four uranium-238 results exceeded the background activity 
of 1.4 pCi/g, with a maximum result of 2.07 pCi/g. Eight uranium-238 sample MDAs exceeded 
background activity, and the MDA for all uranium-238 analyses ranged from 0.0515 to 5.0 pCi/g. 
All other uranium-238 sample results (MDAs and detections) were below the background 
activity. Uranium-235 was detected in only three samples, and two of these results (0.19 and 

AL/6-05/WP/SNL05:R5694.doc 2-27 840857.04.21 06/09/05 10:11 AM 



2.04 pCi/g) exceeded the background activity of 0.16 pCi/g. The MDA for all other uranium-235 
results exceeded background and ranged from 0.163 to 1.0 pCi/g. 

All RFI samples were analyzed for HE compounds at the SNL/NM explosives laboratory and 
11 split samples were analyzed at an off-site laboratory. HE compounds were not detected 
above analytical detection limits in any of the SNL/NM or off-site laboratory samples. HE 
compounds and detection limits for the SNL/NM and off-site laboratories are summarized in 
Table 2.3.2-1. 

Table 2.3.2-1 
SWMU 91 HE Compound Analytical Results and Detection Limits 

Analyte CAS# 
m-Dinitrobenzene 99-60-0 
2 ,4-Dinitrotoluene 121-14-2 
2 ,6-Dinitrotoluene 606-20-2 
2-amino-4,6-Dinitrotoluene 35572-78-2 
4-amino-2,6-Dinitrotoluene 19406-51-0 
HMX 2691-41-0 
Nitrobenzene 98-95-3 
Nitroglycerin 55-63-0 
m-Nitrotoluene 99-08-1 
o-Nitrotoluene 88-72-2 
p-Nitrotoluene 99-99-0 
PETN 78-11-5 
RDX 121-82-4 
Tetryl 479-45-8 
sym-Trinitrobenzene 99-35-4 
2, 4. 6-Trinitrotoluene 118-96-7 

CAS = Chemical Abstract Service. 
HE =High explosive(s). 
HMX = Octahydro-1,3,5, 7 -tetranitro-1,3,5, 7 -tetrazocine. 
NA = Not analyzed. 
PETN = Pentaerythritol tetranitrate. 
RDX = Hexahydro-1,3,5-trinitro,1,3,5-triazine. 
SNUNM =Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 

Off-Site HE 
Detection 

Limits 
80 
80 
80 
80 
80 

240 
80 
NA 
80 
80 
80 
NA 
240 
160 
80 
80 

2.3.3 Investigation 8-1996 Voluntary Corrective Measure 

SNUNM HE 
Detection Limits 

NA 
NA 
NA 
NA 
NA 
500 
NA 
150 
NA 
NA 
NA 
750 
750 
NA 
NA 
400 

Two VCMs were conducted in 1996 at SWMU 91. The first VCM was part of a larger ER 
Project-wide effort that involved a complete radiological surface survey of SWMU 91, removal of 
identified anomalies, and verification sampling. This VCM is referred to as the Surface 
Radiation VCM and is discussed in Section 2.2.2. The second VCM, described in this section, 
addressed lead soil contamination and surface test debris. This VCM will be hereafter referred 
to as the 1996 VCM. 
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The 1996 VCM was conducted from August 1996 through March 1997. The 1996 VCM 
approach was documented in the SWMU 91 VCM Plan (SNL/NM July 1996) and VCM Site 
Operations Plan (SNL/NM August 1996). The objectives of the 1996 VCM are summarized as 
follows: 

• Characterize and refine the boundaries of lead soil contamination areas using a 
field-based x-ray fluorescence (XRF) laboratory, supported by on-site ERCL and 
off-site laboratory split-sample results 

• Excavate via scraping discrete areas that exceed the EPA industrial lead level of 
2,000 mg/kg (Laws July 1994) 

• Remove visible lead fragments and solid waste on the surface for recycling or 
disposal 

• Conduct a geophysical survey to delineate major concentrations of test debris in 
the subsurface 

The initial characterization effort consisted of extensive grid-based soil sampling that utilized an 
on-site, field-based XRF laboratory to generate fast-turnaround analytical results. Sampling 
grids were located to cover areas of suspected or documented lead concentrations exceeding 
the cleanup goal of 2,000 mg/kg based upon the previous EA and RFI sampling results. XRF 
soil analytical results were intended to be used to more precisely define areas that exceeded 
the lead cleanup goal, thus providing the basis for field decisions regarding what specific 
locations required remediation via excavation (i.e., scraping). A smaller percentage of ERCL 
and off-site laboratory split samples were collected to verify the accuracy of the XRF results. 
After completing this initial sampling effort that included more than 400 samples, the VCM 
strategy was modified because none of the XRF results exceeded the 2,000 mg/kg cleanup 
goal. The highest field-based XRF sample concentration was 1 ,003 mg/kg. 

After two meetings with representatives of the NMED in September 1996, a revised cleanup 
approach was developed and additional VCM activities were defined, summarized as follows: 

• Relocate EA and RFI sample locations where lead concentrations were greater 
than 2,000 mg/kg and remediate these areas (to be conservative, 1 ,400 mg/kg 
was used as the target cleanup goal). 

• Collect verification samples from the remediated areas and perform the final 
confirmatory analyses at ERCL and/or off-site laboratory using typical, EPA
approved methods. Submit approximately 20 percent of the samples to an off-site 
laboratory for analysis. 

• Sample the test trench sidewalls from 0 to 6 inches (into the sidewall) and if 
elevated lead concentrations are observed, collect a deeper sample from the same 
location. 

• Excavate and sample at least four geophysical anomalies. 

• Collect random samples around the perimeter of the defined contaminated areas. 

• Evaluate the feasibility and utility of investigating lead particle size distribution. 
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These additional activities were completed by March 1997, when off-site disposal of lead
contaminated soil as hazardous waste was completed. The following sections summarize the 
activities conducted during the 1996 VCM. 

2.3.3.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 8 at SWMU 91. 

2.3.3.2 Sampling Data Collection 

The first SWMU 91 geophysical survey was conducted in August 1996. This survey covered 
approximately 6 acres and was conducted using a grid established with a transit and tape 
measure. The grid was set on parallel north-south transects spaced 5 feet apart. Figure 2.3.3-1 
shows the 1996 geophysical survey area and data. As shown in Figure 2.3.3-1, the test trench 
and southeastern portion of SWMU 91 were not included in this survey. 

SNLINM proposed to remediate lead-contaminated soil at SWMU 91 to the industrial cleanup 
level of 2,000 mg/kg recommended by the EPA (Laws July 1994). To accomplish this goal, five 
subareas with suspected or documented lead concentrations greater than 2,000 mg/kg were 
delineated based upon the EA and RFI sampling results. The five subarea grids were 
delineated using statistical analysis of several hundred sample locations at SWMU 91 (SNLINM 
July 1996) (Figure 2.3.3-2). A 30-foot-square sampling grid was established in Subareas 1 
through 4. Subarea 5 was approximately 15 feet square; therefore, the sampling points were 
located in the center of the area and at the center of the north, east, south, and west boundaries 
of the subarea. The sampling grid points were established in the field using pin-flags. All 
sampling locations were surveyed with a global positioning system (GPS) and recorded in the 
SNLINM ER Project Geographic Information System (GIS) database. A total of 369 samples 
and 246 duplicate samples were analyzed using an X-MET 880 portable XRF situated in a field
based laboratory. Later in the VCM, a sixth subarea, defined as Subarea 0, included any area 
outside of the five defined subareas. The grid point numbering system for each subarea is 
shown in Figure 2.3.3-2. 

Each sample location was cleared of debris and vegetation. A soil sample (approximately 
2 pounds) was collected from the surface from 0 to 3 inches deep and placed into a stainless 
steel mixing bowl. The soil was mixed with a trowel and individual samples from the aliquot 
were containerized for analysis by the different analytical methods, including XRF, inductively 
coupled plasma-mass spectrometry (ICP-MS), and inductively coupled plasma-atomic emission 
spectroscopy (ICP-AES), or archived in a labeled ziplock plastic bag for potential use later. For 
field XRF analyses, each sample was analyzed three times and the mean value recorded. 

Split samples were collected for analysis at both the on-site ERCL and an off-site laboratory to 
verify the accuracy of the XRF analyses. The sample collection method discussed above was 
used to collect the samples to be analyzed at both ERCL and an off-site laboratory using XRF, 
ICP-MS, and ICP-AES methods. After field-based XRF analyses were completed, split samples 
from approximately 20 percent of the original samples were sent to ERCL for analysis using 
XRF and ICP-MS to verify the field laboratory results. To verify the ERCL results, approximately 
10 percent of the inductively coupled plasma (ICP) verification samples were sent to an off-site 
laboratory for analysis using ICP-AES. 
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Based upon the XRF data collected during the VCM, no sample locations exhibited lead 
concentrations greater than the cleanup level of 2,000 mg/kg. The highest concentration of lead 
observed from the XRF data was 1 ,003 mg/kg from Grid Point 86 in Subarea 1 (Figure 2.3.3-2). 
Based upon discussions with the NMED on September 4 and 19, 1996, a new strategy was 
developed as discussed in Section 2.3.3. The target cleanup goal for lead was changed to 
1 ,400 mg/kg and previous laboratory analytical results were used to delineate areas for 
remediation. 

Analytical results from the EA, Scoping Sampling, RFI, and VCM were evaluated relative to the 
1 ,400 mg/kg cleanup goal. Sixteen previous sample locations that exhibited lead 
concentrations greater than 1 ,400 mg/kg were identified to be further investigated and 
remediated by removing (scraping) 3-inch layers of soil. Although the field XRF results for Grid 
Point 86 in Subarea 1 did not exceed 1,400 mg/kg, this location was identified for remediation 
because the field XRF results were known to be biased low, and Grid Point 86 exhibited the 
highest field XRF lead concentration (1,003 mg/kg). The 17 identified sample locations are 
summarized as follows: 

Investigation Sample Locations 
EA Investigation 1/11, 7/2, A7, A14, 010, N15, N15D, NE2, NW4, NW5, S11, SW4, W5, and W6 
RFI 91-GR-15-0.0-SS and 91-GR-25-0.0-SS 
1996 VCM Subarea 1, Grid Point 86 

Table 2.3.3-1 presents more detailed information for the points selected for remediation, 
including the previously determined lead concentration, the depth at which the sample was 
collected, the subarea within which the point was located, the final dimension of the scraped 
area, and the depth of the soil removed. RFI sample locations GR-15 and GR-25 were referred 
to in the OU 1335 RFI Work Plan (SNL/NM March 1996) as "sampling locations 12 and 22," 
respectively. During the scraping effort, all confirmatory samples related to these RFIIocations 
used the "point 12 and 22" numbering/identification scheme. Because EA Investigation 
Sampling Points NW4 and NW5 were located adjacent to each other, they were combined and 
scraped as one location, for a total of 16 areas. 

Of the 17 sampling points selected for remediation, eight were mislocated in the field using the 
GPS due to errors made when the coordinates were calculated and input into the GPS. The 
mislocated points included NW4, NW5, 1/11, A?, A14, N15D, W5, and W6. Both the correct 
and mistaken locations are shown in Figure 2.3.3-3 as well as the lead concentrations 
associated with these points. Each area was scraped in 3-inch lifts. After each lift was scraped, 
samples were taken and analyzed using the field-based XRF laboratory. Based upon the 
interpreted results and/or observations of lead fragments being present, additional 3-inch lifts 
were removed until the area met the cleanup goal. Scraped soil was staged at the site on 
plastic sheeting and covered with plastic until additional soil pile sampling was performed to 
determine final disposition of the soil. 

In addition to the soil scraping, several VCM activities were performed based upon input from 
the NMED. These activities included excavation and sampling of geophysical anomalies, 
additional soil sampling in the test trench, and random sampling around the perimeter of the 
defined lead-contaminated areas. 

Six geophysical anomalies in the area north of the test trench were excavated using a backhoe 
(Figure 2.3.3-3). The eastern extension of the Trench 4 location was considered a separate 
trench (Trench 6). Debris including lead fragments was removed from the excavated areas and 
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Scraped 

Laboratory Dimension 
Off-Site 4 I 50x50 
Off-Site 4 I 50x50 
Off-Site 0 I 30x30 
Off-Site 0 I 30x30 
Off-Site 1 I 30x30 

Off-Site 1 /30x30 
Off-Site 0 I 30x30 
Off-Site 2/45x45 

Off-Site 1 I 30x30 

Off-Site 3 I 20x20 

Off-Site 3 I 45x45 

Off-Site 5 I 30x30 
Off-Site 1 I 30x30 
Off-Site 1 I 30x30 
ERCL 2 I 30x30 

Table 2.3.3-1 
SWMU 91 Areas Selected for Remediation Based upon Laboratory Analytical 

Results from EA and RFI Sampling and Soil Removed at Each Location 

Depth of 
Original 
Sample Lead 1st 3-inch 2nd 3-inch 3rd 3-inch 

ER Sample ID (ft bgs) (mg/kg) Lift Lift Lift 
NW4 0 1,547 09-11-96 -- --
NW5 0 1,949 09-11-96 -- --
W5 0 2,183 10-02-96 -- --
W6 0 1,990 10-02-96 -- --
A7 0 1,567 09-10-96 09-16-96 09-17-96 

A14 0 1,806 09-10-96 09-16-96 09-16-96 
1/11 0 2,790 09-11-96 --
SW4 0 1,591 09-12-96, 09-24-96 --

09-13-96 6-inch Lift 
NW Corner 

N15 0 1,496 09-10-96 09-16-96 09-24-96 
6-inch Lift 

SW Corner 
N15D 0 2,374 09-18-96 09-19-96 09-24-96 

6-inch Lift 
SW Corner 

NE2 0 1,892 09-12-96 09-13-96 09-18-96 

S11 0 2,394 09-11-96 -- --
D10 0 1,889 09-10-96 09-16-96 09-17-96 
7/2 0 1,403 09-10-96 09-16-96 09-17-96 

91-GR-015-0.0-SS 0.5-1.5 1,400 J 09-12-96 09-24-96 09-25-96 
6-inch Lift 6-inch Lift 
SE Corner NE Corner 

Refer to footnotes at end of table. 

4th 3-inch 5th 3-inch 
Lift Lift 
-- --
-- --
-- --
-- --

09-25-96 -- ! 

6-inch Lift ! 

SW Corner 
-- --
-- --
-- --

-- --

-- --

09-25-96 --
6-inch Lift 
SE Corner 

-- --
--

09-19-96 09-20-96 

-- --
--
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Table 2.3.3-1 (Concluded) 
SWMU 91 Areas Selected for Remediation Based upon Laboratory Analytical 

Results from EA and RFI Sampling and Soil Removed at Each Location 

Depth of 
Original 
Sample Lead 1st 3-inch 2nd 3-inch 3rd 3-inch 

Laboratory Dimension ER Sample ID (ft bgs) (mg/kg) Lift Lift Lift 
ERCL 3 I 30x30 91-GR-025-0.0-SS 0.5-1.5 

Field XRF 1 I 30x30 86 0 

bgs 
EA 
ER 
ERCL 
ft 
ID 
J 
mg/kg 
NE 
NW 
RCRA 
RFI 
SE 
SW 
SWMU 
XRF 

= Below ground surface. 
= Environmental Assessment. 
= Environmental Restoration. 
= Environmental Restoration Chemistry Laboratory. 
= Foot (feet). 
= Identification. 
= Estimated value. 
= Milligram(s) per kilogram. 
= Northeast. 
= Northwest. 
= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 
= Southeast. 
= Southwest. 
= Solid Waste Management Unit. 
= X-ray fluorescence. 
=Not applicable. 

8,900 J 09-12-96 -- --
1,003 09-19-96 -- --

4th 3-inch 5th 3-inch 
Lift Lift 
-- --
-- --
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segregated, and the lead fragments and metal debris were containerized for recycling. Nonlead 
debris was containerized for disposal as nonregulated solid waste. Excavated soil was left piled 
adjacent to the trench. Each of the six areas was excavated until no visible indication of metal 
debris or lead fragments was present. 

A total of 16 samples were collected from the test trench sidewalls, labeled ER91-TRCH-0001 
through ER91-TRCH-0016 (Figure 2.3.3-4), and analyzed for metals and HE compounds. All 
16 samples were analyzed at the field-based XRF laboratory, 5 splits of the samples were 
submitted to the ERCL for analysis, and 1 split sample was submitted to an off-site laboratory. 

Sixteen random points around the perimeter of SWMU 91 were sampled for lead contamination 
and labeled GR-23 through GR-38 {Figure 2.3.3-5). All 16 random perimeter samples were 
analyzed at the field-based XRF laboratory, 3 split samples and 1 duplicate split sample were 
submitted to the ERCL, and 1 split sample was submitted to both ERCL and an off-site 
laboratory. Inadvertently, sample identifications GR-22, -23, -24, and -25 were duplicated 
during this effort {already used to designate previous RFI soil samples), although the locations 
and sample dates distinguish the original RFI samples from the 1996 VCM random perimeter 
samples and results. 

To complete the 1996 VCM lead-contaminated soil remediation effort, confirmatory samples 
were collected from the scraped and trenched areas to determine the effectiveness of the 
remedial activities {Figure 2.3.3-5). For the scraped areas, five confirmatory samples were 
collected at each scraped area and analyzed at the field-based XRF laboratory. One of the five 
samples from the scraped area was sent to the ERCL. If a confirmatory sample result indicated 
that cleanup levels had not been achieved, then additional scraping was typically performed. 
Only the on-site ERCL or off-site laboratory sample results were intended to be the final 
confirmatory sample results due to identified problems with the field XRF results. Three 
confirmatory samples were collected at each of the six trenched geophysical areas. All of the 
samples were analyzed at the field-based XRF laboratory, and one of the three samples from 
the trenched area was sent to ERCL, except for Trench 6 {XRF data only). One sample was 
collected for analysis at ERCL to represent both Trenches 4 and 6. 

2.3.3.3 Results and Conclusions 

As discussed in previous sections, the original scope of the 1996 VCM was to further define the 
extent of lead soil contamination by setting up an extensive sampling grid covering areas where 
lead concentrations were previously determined to be elevated at SWMU 91. The 1996 VCM 
strategy was based upon defining lead contamination areas exceeding 2,000 mg/kg with higher 
resolution using abundant, fast-turnaround field XRF analytical results. These areas would then 
be scraped and sampled in 3-inch lifts until all soil exceeding the lead cleanup goal had been 
removed and verified by on-site ERCL and/or off-site laboratory sample results. The sampling 
approach was heavily biased towards the field-based XRF laboratory results, but did include a 
percentage of split samples to be analyzed at the on-site ERCL and an off-site laboratory using 
more typical EPA methods {ICP-MS and ICP-AES, EPA Method 6000, 6010, 6020, and 7000 
[EPA November 1986]) that were intended to statistically verify the accuracy of the XRF 
analyses. Field decisions regarding scraping and removal of lead-contaminated soil were 
originally intended to be based upon the field-based XRF analytical results supported by 
statistical comparisons to the on-site ERCL and off-site laboratory split-sample results. 
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During the initial 1996 VCM XRF soil investigation that involved more than 400 soil samples, no 
grid points sampled within the five defined subareas exhibited concentrations of lead greater 
than 1,003 mg/kg. Therefore, based upon the XRF results and the original cleanup goal of 
2,000 mg/kg for lead, no areas needed to be remediated. However, this did not correlate with 
either the results of earlier investigations or RFI and VCM laboratory sample results (lead 
concentrations of up to 8,900 mg/kg). Split samples collected from grid points were analyzed at 
both the on-site ERCL and an off-site laboratory after field XRF results were obtained. The lead 
results for samples submitted for ERCL and off-site laboratory analysis ranged from 14 to 
6,800 mg/kg. No defensible statistical correlation could be established using the split-sample 
results from the on-site ERCL and off-site laboratory; thus it appeared the field-based XRF data 
set was not a reliable indicator of lead contamination. 

Table 2.3.3-2 provides a comparison of the field-based XRF laboratory and ERCL!off-site 
laboratory results for a few of the grid point split samples. The low bias of the field XRF data 
and the lack of correlation between the various laboratory results are shown in this table. In 
addition, three of the ERCL split-sample results and one off-site laboratory split-sample result 
(split of the ERCL sample for Grid Point 25 in Subarea 2) exceeded the revised lead cleanup 
goal of 1,400 mg/kg, yet these locations were not scraped or resampled. 

Table 2.3.3-2 
Comparison of SWMU 91 Field XRF Data with 

Laboratory Analytical Results 

Field XRF Laboratory 
Lead Result ERCL Lead Result 

ER Sample ID (mg/kg) (mg/kg) 
ER91-SUB 1-0005-000-SS 461 1,200 
ER91-SUB1-0115-000-SS 120 4,400 
ER91-SUB2-0025-000-SS 396 1,400 
ER91-SUB2-0025-000-SSO 396 --
ER91-SUB2-0035-000-SS 353 6,800 

Off-Site Laboratory 
Lead Result 

(mg/kg) 
--
--
--

2,250 
--

Note: Values in bold meet or exceed the revised lead cleanup goal of 1,400 mg/kg. 
ER = Environmental Restoration. 
ERCL =Environmental Restoration Chemistry Laboratory. 
ID =Identification. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
XRF = X-ray fluorescence. 

= Not analyzed. 

The field XRF results were consistently biased low, underestimated lead concentrations when 
fine particles were present, and were not used for final decision-making. Therefore, the XRF 
results are not representative of actual site conditions and are not included in this report. 
Complete metal analytical results obtained using ICP-MS and ICP-AES methods by the on-site 
ERCL and the off-site laboratory are presented in Annex C. These results, in addition to the EA 
Investigation, Scoping Sampling, and RFI analytical results, are included in this report because 
even though these results were also impacted by the distribution of fine lead particles (i.e., the 
nugget effect) that caused significant variation in the resulting data set, they provide a more 
accurate representation of lead contamination at the site. 

Two meetings that took place with the NMED in September 1996 to address the XRF results 
obtained in the field (Section 2.3.3) resulted in a new approach that involved remediating areas 
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with lead concentrations greater than 1,400 mg/kg based upon EA Investigation, RFI, and, to a 
lesser extent, VCM analytical results. Although the original cleanup goal for lead was 
2,000 mg/kg, 1,400 mg/kg was used to provide a reasonable level of conservatism. 

Based upon the new approach, 15 areas that exhibited lead concentrations greater than 
1,400 mg/kg and 1 area with the highest field XRF result were remediated via scraping. One 
location within the test trench sidewall (ER91-TRCH-0014-050-SS) and three subarea grid 
points (ER91-SUB1-0115-000-SS, ER91-SUB2-0025-000-SS, and ER91-SUB2-0035-000-SS) 
had ERCL and/or off-site laboratory results that exceeded the revised lead cleanup goal of 
1,400 mg/kg but were overlooked and not scraped or resampled. From the 16 locations 
identified and scraped, a total of 449 cubic yards (cy) of soil were excavated and stockpiled, of 
which 276 cy were disposed of as hazardous waste, and 173 cy remained on site after 
characterization sampling of the stockpiled soil indicated it passed risk criteria. The fact that 
173 cy of scraped soil had lead concentrations that were below the cleanup goal of 1 ,400 mg/kg 
is not surprising. Eight sample locations that were identified for scraping were mislocated, 
resulting in the remediation of locations with lower lead concentrations. In addition to soil 
remediation activities, all surface test debris, including visible lead fragments, was cleaned up. 
Approximately 24 cy of metal debris was transferred to SNL/NM Reapplications for recycling. 
Approximately 1 ,500 pounds of lead fragments (three 55-gallon drums, approximately two-thirds 
full, weighing approximately 500 pounds each) were transferred to the SNL/NM Lead Reuse 
Program for recycling. Project personal protective equipment (PPE) was disposed of as 
nonregulated solid waste. 

Soil samples collected outside the main areas of lead contamination at the request of the NMED 
(Perimeter Samples GR-22 through GR-38) were analyzed at the field-based XRF laboratory for 
lead only. Only five split samples were analyzed at the ERCL (including one duplicate), and one 
ERCL split sample was analyzed at an off-site laboratory. The lead results for samples 
submitted for ERCL and off-site laboratory analysis ranged from 15 to 1,130 mg/kg 
(Table 2.3.3-3). Three split samples were collected from the GR-38 location from a depth of 
0 to 0.5 feet. Although the two ERCL results (original sample and duplicate) are similar, the 
off-site laboratory split sample result is significantly higher. This example shows the difficulty of 
determining lead concentrations at SWMU 91, as all three samples were collected from the 
same location. The most likely explanation for the high variation in the results is that the off-site 
laboratory sample contained a fine particle of lead, whereas the two ERCL samples did not. 
Complete ERCL and off-site laboratory metal results are presented in Annex C. 

Samples collected from the test trench sidewalls were analyzed at the field-based XRF 
laboratory for lead only. Five split samples were analyzed at the ERCL (including one duplicate) 
and one ERCL split sample and corresponding duplicate were analyzed at an off-site laboratory. 
The lead analytical results for samples submitted for ERCL and off-site laboratory analysis 
ranged from 68 to 1,600 mg/kg (Table 2.3.3-4). The ERCL and off-site laboratory results for 
Sample Location ER91-TRCH-0014-050-SS exceeded the revised lead cleanup goal of 
1,400 mg/kg, yet this location was not scraped or resampled. Complete ERCL and off-site 
laboratory metal analytical results are presented in Annex C. 
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Table 2.3.3-3 
SWMU 91 Perimeter Area Sample Analytical Results 

(ERCL and Off-Site Laboratory) 

Depth Lead 
Laboratory ER Sample ID (ft bgs) (mglkg) 
ERCL 91-GR-025-0.0-SS 0 15 
ERCL 91-GR-030-0.0-SS 0 26 
ERCL 91-GR-035-0 .0-SS 0 15 
ERCL 91-GR-038-0.0-SS 0 36 
ERCL 91-GR-038-0.0-SD 0 40 
Off-Site 91-GR-038-0.0-SSO ( 1) 0 1,130 

bgs =Below ground surface. 
ER = Environmental Restoration 
ERCL = Environmental Restoration Chemistry Laboratory. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

Table 2.3.3-4 
SWMU 91 Test Trench Analytical Results 

Depth 
Laboratory ER Sample ID (ft bgs) 
ERCL ER91-TRCH-0003-048-SS 4 
ERCL ER91-TRCH-0008-012-SS 1 
ERCL ER91-TRCH-001 0-060-SS 5 
ERCL ER91-TRCH-0014-050-SD 4.2 
ERCL ER91-TRCH-0014-050-SS 4.2 
Off Site ER91-TRCH-0014-050-SSO 4.17 
Off Site ER91-TRCH-0014-050-SDO 4.17 

Lead 
(mg/kg) 

380 
68 

400 
480 

1,600 
622 

1,530 

Note: Values in bold exceed the revised lead cleanup goal of 1,400 mg/kg. 
bgs = Below ground surface. 
ER = Environmental Restoration. 
ERCL = Environmental Restoration Chemistry Laboratory. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
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The test trench sidewall samples were also analyzed for HE compounds at an 
SNL/NM explosives laboratory, with two split samples (ER91-TRCH-0002-040 and 
ER91-TRCH-0007-038) sent to the off-site laboratory. HE compounds were not detected 
in any of the samples; however, the on-site laboratory results were lost. 

Confirmatory samples collected at each of the 16 scraped areas were analyzed for metals at the 
ERCL and the off-site laboratory after preliminary samples were collected for analysis at the 
field-based XRF laboratory. The lead results for the final confirmatory ERCL and off-site 
laboratory analyses ranged from 5.2 to 1,800 mg/kg (Table 2.3.3-5). Two of the results 
exceeded the target cleanup goal of 1,400 mg/kg after remediation via scraping (Locations 010 
and NE2 at 1,710 and 1,800 mg/kg, respectively). However, additional scraping and sampling 
were not completed at these locations. Complete ERCL and off-site laboratory metal analytical 
results are presented in Annex C. 

Confirmatory samples collected at each of the six trenched areas were analyzed for metals at 
the ERCL and the off-site laboratory after preliminary samples were collected for analysis at the 
field-based XRF laboratory. The lead results for the final confirmatory ERCL and off-site 
laboratory analyses ranged from 7.8 to 50 mg/kg (Table 2.3.3-6). Complete ERCL and off-site 
laboratory metal analytical results are presented in Annex C. 

The 1996 geophysical survey conducted during the VCM indicated that a significant amount of 
near-surface buried debris was present in both the test trench vicinity and north of the test 
trench (Figure 2.3.3-1). This survey provided additional evidence confirming the historical 
documentation of the flyer plate testing program and the associated test cleanup activities that 
involved moving, grading, and shallow burial of debris after each test. 

2.3.4 Results, Conclusions, and Data Gaps for the Investigative Phase 

The Investigative Phase consisted of three investigations that attempted to further define the 
vertical and lateral extent of lead contamination, augmenting the 1992 EA Investigation 
sampling results. The 1996 VCM also attempted to remediate lead-contaminated soil 
exceeding 1 ,400 mg/kg via scraping. Th~ 1996 VCM was unsuccessful for the following 
reasons: mislocated sampling points; incomplete remediation of all areas exceeding the revised 
cleanup goal; and, most significantly, an inadequate understanding of the form of the lead 
contamination, as well as the spatial distribution. The presence of fine particles of lead widely 
distributed throughout the near-surface soil could not be remediated and confirmed as meeting 
the cleanup goal using the approach taken. In addition, the field-based XRF analytical strategy 
that the 1996 VCM approach was based upon was not reliable and produced data that were 
consistently biased low. Had the true nature and distribution of the lead contamination been 
adequately determined prior to the 1996 VCM, a successful cleanup would have been more 
likely. 

Another problem with the 1996 VCM approach was the lack of focus on the buried test debris, 
which included larger (greater than 2 inches in diameter) fragments of lead. Although the 1996 
geophysical survey clearly showed evidence of large-scale shallow debris burial, the VCM 
focused only on debris and lead fragments visible on the surface. The six trenches dug to 
investigate geophysical anomalies verified that lead fragments were co-located with test debris. 
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Table 2.3.3-5 
SWMU 91 Scraped/Remediated Area Confirmatory Sample 

Analytical Results 

Depth Lead 
Laboratory ERSample ID (ft bgs) (mg/kg) 
ERCL ER91-SUBO-OW5-NE 0.25 9 
ERCL ER91-SUBO-OW5-NW 0.25 12 
ERCL ER91-SUBO-OW5-SE 0.25 6.6 
ERCL ER91-SUBO-OW5-SW 0.25 5.6 
ERCL ER91-SUBO-OW6-NE 0.25 5.4 
ERCL ER91-SUBO-OW6-NW 0.25 7.8 
ERCL ER91-SUBO-OW6-SE 0.25 8.4 
ERCL ER91-SUBO-OW6-SW 0.25 5.2 
ERCL ER91-SUBO-OW6A 0.25 7.4 
ERCL ER91-SUB0-1/11-NE-SS 0.25 46 
ERCL ER91-SUB 1-0086-NE-SS 0.25 38 
ERCL ER91-SUB 1-00A7 -SE-SS 0.75 810 
ERCL ER91-SUB1-07/2-NE-SD 0.75 11 
ERCL ER91-SUB1-07/2-NE-SS 0.75 34 
ERCL ER91-SUB 1-0A 14-N E-SS 0.75 480 
ERCL ER91-SUB1-0D10-NW-SS 0.75 160 
ERCL ER91-SUB2-0012-SE-009-SS3 0.75 650 
ERCL ER91-SUB2-0SW4-SE-SD 0.25 9.2 
ERCL ER91-SUB2-0SW 4-SE-SS 0.25 44 
ERCL ER91-SUB3-0022-SE-SSb 0.25 44 
ERCL ER91-SUB3-0NE2-SE-SS 0.75 960 
ERCL ER91-SUB1-N15a-006-SS 0.5 32 
ERCL ER91-SUB3-N 150-SW-012-SS 1 500 
ERCL ER91-SUB4-NW5a-003-SS 0.25 68 
ERCL ER91-SUB5-S11-SW-SS 0.25 540 
Off Site ER91-SUBO-OW 5A-003 0.25-0.5 7.62 
Off Site ER91-SUBO-OW6-SSO 0.25-0.5 9.81 
Off Site ER91-SUB1-0A14-NE-SSO 0.75 339 
Off Site ER91-SUB1-0D10-NW-SSO 0.75 1,710 
Off Site ER91-SUB1-0D10-NW-SDO 0.75 744 
Off Site ER91-SUB3-0NE2-SE-SSO 0.75 1,800 

Note: Values in bold exceed the revised lead cleanup level of 1 ,400 mg/kg. 
3 This confirmatory sample represents the 30- by 30-ft area scraped based 
upon RFI sample GR-15. 
bThis confirmatory sample represents the 30- by 30-ft area scraped based 
upon RFI sample GR-25. 
bgs = Below ground surface. 
ER =Environmental Restoration. 
ERCL = Environmental Restoration Chemistry Laboratory. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
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Table 2.3.3-6 
SWMU 91 Trenched Area Confirmatory Sample 

Analytical Results 

Depth Lead 
Laboratory ER Sample ID (ft bgs) (mg/kg) 
ERCL 
ERCL 
ERCL 
ERCL 
ERCL 
Off Site 

bgs 
ER 
ERCL 
ft 
ID 
mg/kg 
SWMU 

ER91-TR2W -0000-024-SS 
ER91-TR3E-0000-024-SS 
ER91-TR4B-0000-024-SS 
ER91-TR4B-0000-024-SD 
ER91-TR5B-0000-040-SS 
ER91-TR5B-0000-040-SSO 

=Below ground surface. 
=Environmental Restoration. 

2 
2 
2 
2 

3.33 
3.33 

= Environmental Restoration Chemistry Laboratory. 
= Foot (feet). 
= Identification. 
= Milligram(s) per kilogram. 
= Solid Waste Management Unit. 

50 
14 
20 
7.8 
20 
9.2 

In addition, any potential fine particles of lead present in the surface soil would have been 
transmitted deeper into the shallow subsurface during the cleanup efforts conducted after each 
test. The resulting vertical distribution of potential lead contamination was not adequately 
characterized by sampling and excavation activities comprising the SWMU 91 Investigative 
Phase. During the Seeping Sampling, an attempt was made to define the vertical extent of 
contamination. Three boreholes were placed in areas of known high concentrations of lead and 
sampled to a depth of 20 feet bgs. Although the sample results are useful, they do not provide 
enough spatial coverage to account for the true distribution of the lead contamination that 
resulted from the testing and cleanup operations. 

The RFI soil sampling effort was intended to augment the EA and Seeping Sampling results to 
better define the extent of lead contamination; however, the sampling strategy was based upon 
the mistaken assumption of a uniform, predictable distribution pattern of lead in the surface and 
shallow subsurface soil. RFI sampling results continued to show large variations between 
closely spaced data points that were in direct contradiction to the CSM. In addition, high 
detection limits and high concentrations of arsenic and selenium in the ERCL data set relative to 
background concentrations were not addressed in the RFI or VCM. 

Based upon these problems, the fact that the various VCM analytical data sets did not 
statistically correlate, and the most reliable analytical results indicated lead contamination at the 
site still existed at concentrations exceeding the cleanup goal, the Investigative Phase did not 
complete the characterization and remediation of SWMU 91. The CSM needed to be 
reevaluated and revised to address the failure of the 1996 VCM and the inconsistencies in the 
various data sets generated during the Investigative Phase. The Reassessment Phase, 
described in detail in Section 2.4, addressed these data gaps and resulted in a revised CSM, 
discussed in Chapter 3.0, which formed the basis for the 2004 VCA that is presented in 
Chapter 5.0. 
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2.4 SWMU 91 Reassessment Phase 

The SWMU 91 Reassessment Phase was conducted from 1997 through 2004 and began with a 
thorough review of all SWMU 91 analytical data generated through the 1996 VCM. Analytical 
results were compiled, verified, and reviewed from 1997 through 1999. This review led to the 
conclusion that a nugget effect, caused by very fine particles of lead (less than 2 mm) dispersed 
in the soil, was the most likely cause of persistent high lead concentrations in confirmatory 
samples collected from remediated (scraped) areas, grid points, and the test trench sidewalls. 
Because of the problems associated with the field-based laboratory XRF results, they were not 
included in the reassessment effort. XRF data were reviewed and used only as an information 
source; very little emphasis was placed on this data set. The majority of Reassessment Phase 
activities were completed during 1999 and 2000. After 2000, very little work was performed until 
2004 when a final VCA Plan was developed and submitted to the NMED (SNL/NM June 2004). 

The ERCL and off-site laboratory analytical results were significantly impacted by the nugget 
effect, which would produce sporadic high values when a small particle (less than 2 mm) of lead 
was present in the digested and analyzed portion of the soil sample. These results, however, 
were useful in providing a general indication of the relative abundance of fine lead particles. 
These data are most relevant and useful when grouped in larger data sets to provide a general 
picture of the relative abundance of fine lead particles (i.e., nuggets) in various areas of 
SWMU 91, as well as an average lead concentration. During the Reassessment Phase, this 
proved an effective evaluation approach because of the large number of ERCL and off-site 
laboratory ICP results (EA. Scoping Sampling, RFI, and VCM data sets) and the comprehensive 
spatial distribution of these samples. 

Prior to conducting additional field sampling and characterization activities, all existing data 
were compiled into a master data set that was carefully checked to verify the accuracy of the 
data and to ensure that it represented current conditions. The latter was accomplished 
through a cross-check that involved identifying all sample points that were removed by 
excavation/scraping activities during the 1996 VCM. Once this process was completed, all of 
the metals results that represented current conditions were included in a risk assessment. The 
compiled analytical metals results are presented in Annex C according to investigation 
(i.e., Scoping Sampling, RFI, or VCM) and analytical laboratory (i.e., on-site ERCL or off-site 
laboratory). Sample results for locations that were removed by scraping activities during the 
VCM are noted in the Annex C metals results table and were not included in the risk 
assessment summarized in this section and detailed in Annex D. The EA Investigation sample 
results were not included because they provided lead results only, most of the soil with the 
highest detections was removed during the 1996 VCM, and the maximum lead result from the 
1996 VCM was higher than the maximum result for the EA Investigation. Other potential COCs, 
including volatile and semivolatile organic compounds, were eliminated earlier based upon 
process knowledge. No HE compounds were detected in the RFI and VCM soil samples; 
therefore, HE compounds were eliminated based upon sampling results. Sampling for 
radionuclides was performed during the Scoping Sampling, RFI, and, to a lesser extent, the 
1996 VCM. In addition, gamma spectroscopy confirmatory samples were collected during the 
Surface Radiation VCM discussed in Section 2.2.2. All related gamma spectroscopy results for 
radionuclides of concern were included in the risk assessment and are presented in Annex C. 

The risk assessment was originally performed in 1999 using all Scoping Sampling, RFI, and 
VCM laboratory analytical metals and radionuclide results that represented post-VCM site 
conditions (approximately 200 samples). The purpose of this risk assessment was to determine 
whether SWMU 91 should be proposed for No Further Action. The potential contaminant 
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migration pathways at SWMU 91 include air, surface and shallow subsurface soil, surface 
water, and (secondarily) groundwater. Based upon the physical characteristics of SWMU 91 
and the nature and extent of contamination, the only media of concern is surface/shallow 
subsurface soil. The primary exposure pathways for the site receptors (industrial worker and 
native animal species) are ingestion of soil and, to a lesser extent, dermal contact with soil. 
Contaminated surface-soil material could also become airborne and impact the site receptor(s) 
via the inhalation pathway. Because no primary or secondary arroyo channels are located in 
the immediate vicinity of SWMU 91, the surface-water pathway is not relevant. In addition, 
limited precipitation (less than 9 inches per year [NOAA 1990]), high evapotranspiration 
(98 percent of total rainfall [SNLINM March 1996b]), and a very gentle topographic slope result 
in negligible runoff. Limited precipitation, high evapotranspiration, and the depth to groundwater 
(estimated to be approximately 480 feet bgs) preclude groundwater as a viable exposure 
pathway. 

Lead and arsenic were determined to be the primary risk drivers for the human health 
assessment, and arsenic and selenium the primary risk drivers for the ecological assessment. 
Arsenic and selenium were identified as risk drivers based solely upon ERCL analytical results, 
which included estimated maximum concentrations (i.e., results flagged with a "J" due to 
laboratory quantitative uncertainty) and detection limits that were elevated relative to 
NMED-approved background concentrations (Dinwiddie September 1997). The maximum 
detections of arsenic and selenium were all associated with ERCL results; the corresponding 
maximum off-site laboratory results only slightly exceeded background levels. For arsenic, the 
maximum ERCL concentration was 86J mg/kg, whereas the maximum off-site laboratory 
concentration was 5.8 mg/kg. For selenium, the maximum ERCL concentration was 55J mg/kg, 
whereas the maximum off-site laboratory concentration was 1.1 mg/kg. The sharp contrast 
between ERCL and off-site laboratory results, combined with the fact that neither arsenic nor 
selenium were identified as COCs based upon the testing history at SWMU 91, brought into 
question whether these ERCL results are representative of site conditions. 

Although the 95th upper confidence limit (UCL) of the mean concentration for lead was 
calculated as 664 mg/kg, which is below the cleanup goals used for the 1996 VCM (2,000 and 
1,400 mg/kg) and the more recent NMED industrial land-use threshold value of 750 mg/kg 
(Olson and Moats March 2000), other issues were identified during the 1999 SWMU evaluation 
that suggested the CSM was not accurate and that additional characterization and cleanup of 
the site were required. Specifically, the volume of buried debris at the site that included lead 
fragments had not been adequately characterized or addressed during the 1996 VCM. In 
addition, persistent high detections of lead in site samples (including final VCM confirmatory 
samples) indicated the form and distribution of the lead contamination had not been adequately 
characterized. For these reasons, the 1999 risk assessment is referred to as a "preliminary risk 
assessment." 

Based upon the results of the 1996 VCM and the preliminary risk assessment, additional site 
characterization was necessary to address the following data gaps: 

• Nature of the lead contamination (i.e., form of lead contamination). as well as the 
distribution pattern in the shallow subsurface soil at the site 

• Arsenic and selenium ERCL results that included maximum detected 
concentrations (and detection limits) that were elevated relative to NMED
approved background concentrations (Dinwiddie September 1997) 
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• VCM HE compound analytical results from the test trench that were lost 

• Extent of buried test debris in the test trench feature and in the southeastern 
portion of the site that were not included in the geophysical survey performed in 
1996 

• Vertical extent of lead contamination and buried test debris across the site 

As part of the Reassessment Phase, additional soil sampling, geophysical surveys, and field 
investigations were performed to address these data gaps. To support this effort, the site was 
divided into three discrete areas based largely upon the site history and characterization data 
obtained through the 1996 VCM. These areas were defined as follows: 

• Northern Area-location where test debris that was not removed from the site was 
shallowly buried as part of routine test cleanup activities 

• Test Trench Area-location surrounding the test trench and covering the region 
between the test trench and the northern area 

• Test Trench Bottom and Sidewalls Area-location comprising the test trench 
feature and immediate vicinity 

The remainder of this section presents the reassessment activities and results. Completion of 
the Reassessment Phase at SWMU 91 resulted in a revised CSM (Chapter 3.0) that formed the 
basis for the 2004 VCA (Chapter 5.0). A summary of technical meetings with the NMED during 
which this revised site information was presented and discussed is provided in Chapter 4.0. 

2.4.1 Investigation 9-Lead Particle Characterization 

Based upon the results of the 1996 VCM, further characterization was necessary to determine 
the form of lead contamination at SWMU 91. Previous analytical results suggested that lead 
may occur as discrete, very fine particles (i.e., "nuggets") within the shallow subsurface soil, 
which would explain the large variation in lead concentrations observed in adjacent, duplicate, 
and split samples. The Lead Particle Characterization Investigation was designed to determine 
the form of lead and the size distribution of lead particles, if present. This investigation involved 
the collection of representative soil samples for several laboratory tests methods, including 
direct examination of site soil using a microscope and scanning electron microscope (SEM). 
Laboratory tests involved gravity separation of light and heavy soil fractions, particle size 
distribution analyses of both light and heavy fractions, and total lead analyses of the various 
fractions. 

2.4.1.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 9 at SWMU 91. 
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2.4.1.2 Sampling Data Collection 

In August 1999, three high-volume (approximately 5 kg) soil samples and duplicate pairs were 
collected from the three areas of the site as defined in Section 2.4. The sampling strategy 
involved returning to previously sampled locations where lead was detected at high 
concentrations. Each sample and duplicate pair was collected as a composite sample from at 
least two previously sampled locations and was intended to characterize "worst case conditions" 
for that specific area of the site. The sampling information is summarized in Table 2.4.1-1 and 
the sampling locations are shown in Figure 2.4.1-1. 

Samples were shipped to Mineral Recovery Systems, Inc., for gravity separation (soil material 
with a specific gravity greater than or less than 2.95), grain size analysis, and total lead analysis 
of the various size and density fractions. Each soil sample was processed using sieves and 
water to break the soil material into seven particle size fractions using Number 8, 50,100, 200, 
325, and 500 mesh screens to separate the soil into the size fractions shown in Table 2.4.1-2. 
With the exception of the sieve size with a mesh fraction of less than 500, all of the fractions 
were separated using a 2.95 specific gravity solution to produce two sets of material for each 
size fraction shown in Table 2.4.1-2 (i.e., fractions with specific gravity greater than 2.95 and 
fractions with a specific gravity less than 2.95). 

Once the individual soil samples had been processed into the various size fractions, and the 
size fractions further divided based upon specific gravity, total lead analyses were performed on 
all size and density fractions. The "float" fractions (specific gravity less than 2.95) were 
analyzed by an off-site laboratory associated with Mineral Recovery Systems, Inc., and the 
"sink" (specific gravity greater than 2.95) fractions were analyzed at the ERCL after all sample 
material was returned to SNL/NM. ER Project personnel also used a standard petrographic 
microscope and SEM to further analyze and evaluate the sink fractions. 

2.4.1.3 Results and Conclusions 

Table 2.4.1-3 presents a summary of the testing results, including the particle size ranges, 
weight percentages for float and sink fractions, and total lead results for all the size fractions 
(float and sink). The weight percentages for each size fraction indicate relative abundance of 
these various size and gravity fractions. Note that gravity separation was not performed on 
fractions less than 0.025 mm in size. This information shows that the 0.15- to 0.075-mm 
fraction is consistently the most abundant, ranging from 28 to 42 percent of the three samples. 
The vast majority of the soil (more than 98 percent) is comprised of minerals with a specific 
gravity of less than 2.95 (i.e., float fraction). 

Sink Fraction Lead Analytical Results 

Based upon the total lead analytical results for all size and gravity fractions, the majority of lead 
is contained in the sink size fraction (0.3 to 2.36 mm) (Table 2.4.1-3). Lead concentrations were 
highest in the sample from the Test Trench Bottom and Sidewalls and lowest in the sample from 
the Northern Area. Although the highest lead result was for the sink size fraction in the sample 
from the Test Trench Bottom and Sidewalls, there was not enough of this sink size fraction in 
the other samples to perform an analysis. In all three samples, the total lead concentration in 
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Table 2.4.1-1 
Soil Sampling Information 

SWMU 91 Lead Particle Characterization Investigation 

SWMU 91 
Area 

ERSampleiD Characterized Previous Sample Location 
ER91-TS01-TRCHAREA-S & Test Trench Former EA Sample Locations 
SD Area NW4 

NW5 
W5 
W6 

ER91-TS02-SUB1-S & SD Northern Area Former EA Sample Locations 
A7 
A14 

ER91-TS01-TRCHBTM-S & SD Test Trench Post-VCM Sampling Locations 
Bottom and ER91-TRCHBTM-001-000-SSO (0.0-0.5 ft) 
Sidewalls Area ER91-TRCHBTM-001-012-SO (1.0-1.5 ft bgs) 

ER91-TRCHBTM-001-024-SO (2.0-2.5 ft bgs) 
ER91-TRCHBTM-002-000-SSO (0.0-0.5 ft) 
ER91-TRCHBTM-002-000-SO ( 1.0-1.5 ft bgs) 
ER91-TRCHBTM-002-000-SSO (2.0-2.5 ft bgs) 

Note: 
bgs 
EA 

All samples included on Analysis Request/Chain-of-Custody Form 602779. 
= Below ground surface. 

ER 
ft 
ID 
mg/kg 
SWMU 
VCM 

= Environmental Assessment. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 
= Milligram(s) per kilogram. 
= Solid Waste Management Unit. 
= Voluntary Corrective Measure. 

Lead 
Concentration 

(mg/kg) 

1,546 
1,948 
2,183 
1,990 

1,567 
1,806 

988 
996 
25.8 
701 
724 

1.080 
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Table 2.4.1-2 
Particle Size Fractions 

SWMU 91 Lead Particle Characterization Investigation 

Size of Sieve Mesh/ 
Sieve Number Particle Size Range for Fraction 

+8 >2.36 mm 
8-50 2.36-0.3 mm 

50-100 0.3-0.15 mm 
100-200 0.15-0.075 mm 
200-325 0.075-0.044 mm 
325-500 0.044-0.025 mm 

-500 <0.025 

mm = Millimeter(s). 
SWMU = Solid Waste Management Unit. 

AU6-05/WP/SNL05:R5694.doc 2-61 840857.04.21 06/09/05 10:11 AM 



~ 
0 

~ 
(i; 
z ,... 
0 
()1 

::0 
gj 

"' ""' 0. g 

N 
I 

O'l 
N 

~ 
:$ 
()1 ..., 
b 

""' ~ 
~ 
~ 
~ 
:l> 
;:: 

Sieve Particle Size 
Sizes Ranges (mm) 

>8 >2.36 
8-50 2.36-0.3 

50-100 0.3-0.15 
100-200 0.15-0.075 
200-325 0.075-0.044 
325-500 0.044-0.025 

<500 <0.025a 
<500 <0.025a 
<500 <0.025a 

wt % Lead Average 

Table 2.4.1-3 
Results for Grain Size, Gravity Separation, and Total Lead Analyses 

SWMU 91 Lead Particle Characterization Samples 

ER91-TS03· TRCHBTM-S ER91-TS01-TRCHAREA-S 
Trench Bottom and Sidewalls Area Test Trench Area 

Float Sink Float Sink 
Float Lead Sink Lead Float Lead Sink Lead Float 
wt% (mg/kg) wt% (mg/kg) wt% (mg/kg) wt% (mg/kg) wt% 

5.244 35 0.091 360,000 4.752 17 0.053 .. 19.87 
9.59 61 0.077 330,000 5.812 45 0.077 180,000 13.258 

5.405 53 0.074 63,000 5.183 33 0.074 67,000 5.003 
42.981 42 0.998 6,600 28.272 25 0.338 9,800 30.704 
1.848 38 0.06 4,000 11.977 32 0.447 1,400 4.921 
4.526 71 0.23 1,700 9.681 97 0.432 990 7.124 
28.870 880b .. .. 32.900b 186b .. . . 17.75b 

.. 910C .. .. .. 200C .. .. .. 

.. 910d .. .. .. 210d .. .. . . 
98.464 .. 1.530 .. 98.577 .. 1.421 .. 98.630 

- --

ER91-TS02·SUB 1-S 
Northern Area 

Float Sink 
Lead Sink Lead 

(mg/kg) wt% (mg/kg) 
14 0.04 NA 
11 0.067 57,000 
17 0.076 9,400 
15 0.675 830 
14 0.178 270 
18 0.336 170 
68b ·- .. 
78C .. .. 
74d .. .. 
.. 1.37 .. 

----

aFloat-sink testing/separation was not performed on fractions less than 0.025 mm in size. Therefore, lead concentration values for this size range contain both 
float and sink particles. 
bMineral Recovery Systems, Inc. result. 
cERCL result. 
dERCL duplicate result. 
ERCL = Environmental Restoration Chemistry Laboratory. 
mg/kg = Milligram(s) per kilogram. 
mm = Millimeter(s). 
SWMU = Solid Waste Management Unit. 
wt% =Weight percent. 

= Not applicable. 



the finer-grained (i.e., smaller particle size ranges) sink fractions dropped two orders of 
magnitude by the 0.15- to 0.075-mm-size range and showed a decreasing trend with decreasing 
particle size. 

Float Fraction Lead Analytical Results 

All of the float fractions had low lead concentrations. All results for the float fractions from the 
Northern Area sample were less than the NMED-approved surface background level of 
21.4 mg/kg (Dinwiddie September 1997). The float fraction greater than 2.36 mm for the 
Test Trench Area sample was less than background at 17 mg/kg. All other results for the Test 
Trench Area and the Test Trench Bottom and Sidewalls Area samples exceeded the 
background level, but were less than 100 mg/kg. The float fractions did not show the consistent 
declining concentration trend similar to the sink fractions. Consistent with the sink fraction 
results, lead concentrations were highest in the sample from the Test Trench Bottom and 
Sidewalls and lowest in the sample from the Northern Area. 

As noted earlier, gravity separation of fractions less than 0.025 mm in size was not performed. 
At this very small particle size, gravity separation is difficult due to the small mass of each 
individual particle. The corresponding lead concentrations for this size fraction were 
significantly higher than the corresponding float fraction results (for all particle sizes). This 
appears to be consistent with the fact that the heavy (sink) fraction, which consistently shows 
much higher lead concentrations relative to the corresponding float fractions, could not be 
separated. Again, consistent with the lead results for both the sink and float fractions, lead 
concentrations for the fractions less than 0.025 mm were highest in the sample from the Test 
Trench Bottom and Sidewalls and lowest in the sample from the Northern Area. 

Microscopic Evaluation Results 

Evaluation of the sink fraction material under a standard petrographic microscope and SEM 
were consistent with the results described in Section 2.4.1.3 and confirmed the presence of 
discrete lead particles. Lead particles were most abundant in the 0.3- to 2.36-mm-size fractions 
and were easily distinguished from other naturally occurring heavy minerals such as garnets 
and magnetite. Using the SEM to examine slide mounts of the various sink size fractions, lead 
particles could be observed by their intense brightness and the resulting analytical spectrum. 
The spectrum would provide elemental composition information, which indicated the particle 
being examined was predominantly composed of lead. Figure 2.4.1-2 is a photograph of one of 
the lead particles and a close-up of the particle surface taken through the microscope. 
Important observations using a standard petrographic microscope include the following: 

• Lead particles showed a consistent "bubbly" surface texture that commonly 
contained an oxidized coating 

• Lead particle shape was typically roughly spherical to tear-drop shaped 

These observations are consistent with the information from site worker interviews that indicated 
the lead barrels were heated to near-melting temperatures by the initial explosive shock wave 
and then literally blown apart by the second shock wave. Microscopic evidence suggests the 
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Close-up view of the surface of the lead particle. 

Note the "bubbly appearance" of the particle surface. 

Figure 2.4.1-2 Photographs of a discrete lead particle 
in the 2.36- 0.3mm size range. 
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particles of lead had either partially or completely melted during the test explosion and 
recrystallized during fallout. The heat and increased surface area of the fine particles would 
also promote oxidation, as well as increased surface area of the fine particles. 

Conclusions 

The lead particle characterization effort provided definitive evidence that the majority of the lead 
contamination at SWMU 91 occurs in the form of discrete, fine (less than 5-mm) particles or 
nuggets that can be separated from soil material using standard gravity separation techniques. 
Analytical results indicate the fine lead particles are most abundant in the 0.3- to 2.36-mm-size 
range, are most concentrated in the Test Trench Area, and least concentrated in the Northern 
Area. Follow-up microscopic and SEM evaluation of the sink fractions verified the presence of 
fine lead particles and the relative abundance of particles in the 0.3- to 2.36-mm-size range and 
supported test information regarding the heating of the lead during test explosions. 

2.4.2 Investigation 1 0-Post-Voluntary Corrective Measure Sampling 

As discussed in Section 2.4, Scoping Sampling and RFI ERCL soil sampling results included 
elevated detection limits for arsenic and selenium relative to NMED-approved background 
concentrations. In addition, detected results were suspect based upon limited off-site laboratory 
results. The detections in the ERCL results were suspect because none of the off-site 
laboratory results were elevated relative to background levels for arsenic or selenium. The site 
history for SWMU 91 does not support either arsenic or selenium as COCs. 

In addition to the arsenic and selenium issue, on-site laboratory HE compound data collected 
from the test trench during the RFI sampling were lost. As part of the HE resampling effort, 
additional metal and HE compound data were collected from the test trench bottom and 
sidewalls to provide more complete characterization of the test trench. Section 2.4.2.2 
discusses the two post-VCM resampling efforts for arsenic and selenium and HE compounds 
and metals. 

2.4.2.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 10 at SWMU 91. 

2.4.2.2 Sampling Data Collection 

Arsenic and Selenium Resampling 

Eleven locations were selected for resampling to address Scoping Sampling and RFI soil 
sampling results with elevated (relative to background) arsenic and selenium concentrations. 
Table 2.4.2-1 lists the 11 locations and the rationale for their selection. These sampling 
locations include all locations where selenium was detected at concentrations exceeding 
background (four locations) and a representative set of locations where arsenic was detected at 
levels above background (seven locations, one location with two sample depths). Although 
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many other locations were uncharacterized due to the elevated ERCL detection limits, the 
resampling strategy focused on the "worst case" locations that would determine whether arsenic 
and/or selenium were present at elevated concentrations at the site. All the samples were 
collected in August 1999 and sent to an off-site laboratory to ensure the detection limits were 
below the approved background concentrations. RCRA metals plus beryllium analyses were 
requested for all locations. 

Table 2.4.2-1 
SWMU 91 Resampling Locations and Rationale for Arsenic and Selenium Analyses 

Sample 
ER Sample ID Depth (ft) Previous Result Rationale 

91-GR-004-0.0-SS 0 55 J Selenium 
Four locations with elevated selenium 91-BH-009-0.5-SS 0.5 55 J Selenium 

43 J Arsenic detections. 

91-BH-014-0.5-SS 0.5 52 J Selenium 
One location with elevated arsenic and 

91-BH-018-0.5-SS 0.5 52 J Selenium 
selenium concentrations. 

91-GR-008-0.0-SS 0 32 J Arsenic Elevated concentration of arsenic. 
91-GR-009-0.0-SS 0 73 J Arsenic Second highest detection of arsenic. 
91-GR-012-0.o-ssa 0 54 J Arsenic Elevated concentration of arsenic. 
91-GR-018-0.0-SS 0 43 J Arsenic Elevated concentration of arsenic. 
91-GR-021-0.0-SS 0 32 J Arsenic Elevated concentration of arsenic. 
91-BH-022-0.5-ssa 0.5 86 J Arsenic Highest detection of arsenic. 
91-BH-022-1.5-ssa 1.5 33 J Arsenic Elevated concentration of arsenic. 

alocation within the test trench. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Estimated concentration. 
SWMU = Solid Waste Management Unit. 

Test Trench Resampling for HE Compounds and Metals 

All test trench sample locations are shown in Figure 2.4.2-1. Eight previously sampled sidewall 
locations within the test trench were resampled for HE compounds only, and another five 
previously sampled sidewall locations were resampled for HE compounds and RCRA metals 
plus beryllium. These samples were collected from 1 to 6 inches into the sidewall of the trench, 
and the height measured vertically from the trench floor is indicated by the bold portion of the 
sample identification, illustrated as follows: 

ER91-TRCH-0002-040-SO (sample location is 40 inches from the floor of the trench) 

Six new locations on the test trench floor were sampled for HE compounds and RCRA metals 
plus beryllium at three depth intervals (0 to 0.5, 1 to 1.5, and 2 to 2.5 feet bgs) beneath the floor 
of the trench. 
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2.4.2.3 Results and Conclusions 

Arsenic and Selenium Resampling 

Figures 2.4.2-2 and 2.4.2-3 show the results of the resampling effort for arsenic and selenium, 
respectively, along with the previous results as depicted in Table 2.4.2-1. Selenium was not 
detected at any of the resampled locations (Figure 2.4.2-3) and had a detection limit that ranged 
from 0.245 to 0.270 mg/kg. Arsenic was detected at all locations and was slightly above the 
background level in four samples that were considered subsurface samples (sample depth was 
greater than or equal to 0.5 foot bgs). However, the maximum detected arsenic concentration 
was 5.5 mg/kg (versus 86J mg/kg in the ERCL data set), which is only slightly above the 
subsurface background concentration of 4.4 mg/kg and below the surface background 
concentration of 5.6 mg/kg. Based upon the results of this resampling effort, arsenic and 
selenium were eliminated as site COCs. 

All the results for metals including the arsenic and selenium resamples are presented in 
Table 2.4.2-2 with the corresponding NMED-approved background levels. Lead, barium, and 
beryllium were detected at concentrations exceeding background concentrations. Lead 
was above the respective surface or subsurface background level in 7 of the 12 samples 
(11 samples plus 1 duplicate), at concentrations ranging from 9.77 to 646 mg/kg. Barium 
slightly exceeded the background level in 6 of the 12 samples, at concentrations ranging from 
92.6 to 263 mg/kg. Beryllium slightly exceeded the background level in 4 of the 12 samples, at 
concentrations ranging from 0.449 to 0.838 mg/kg. 

Although results for lead, barium, and beryllium exceeded background levels, the maximum 
detected concentrations are well below levels that would result in adverse risk to human health 
and the environment based upon the NMED-approved risk assessment process used by the 
SNL/NM ER Project. Lead results exceeded background by the greatest amount, consistent 
with lead being the primary COC at the site. All other results were only slightly elevated relative 
to the corresponding background values. 

Test Trench Resampling for HE Compounds and Metals 

Table 2.4.2-3 presents all the metal analytical results for the test trench samples collected from 
the floor and sidewalls, as well as the corresponding NMED-approved background 
concentrations for metals. Of the 33 samples, 14 were sidewall samples (including 1 duplicate 
sample) and 19 were trench floor samples collected from six locations at three depths per 
location (including 1 duplicate sample). No detections of HE compounds were reported in the 
33 test trench samples. The HE compound detection limits are presented in Table 2.4.2-4. 

Because eight of the test trench sidewall samples were analyzed for HE compounds only, metal 
data were obtained for a total of 25 samples (including 2 duplicates). Arsenic, barium, 
beryllium, lead, and silver were detected at concentrations exceeding background levels. 
Arsenic was above the background level in 2 of the 25 samples. at concentrations ranging from 
2.31 to 4.97 mg/kg. Barium was above the background level in 10 of the 25 samples, at 
concentrations ranging from 62 to 259 mg/kg. Beryllium was above the background level in one 
sample, at a concentration of 0.654 mg/kg. Lead was above the background level in 22 of the 
25 samples, at concentrations ranging from 7.01 to 2,970 mg/kg. Silver was detected in two 
samples, with one detection above the background level at a concentration of 20.4 mg/kg. 
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Table 2.4.2-2 
Metals Analytical Results for the SWMU 91 Post-VCM Sampling 

Including Arsenic and Selenium Resamples 
August 1999 

Sample Attributes Metals (EPA 6010B/7471NJ (mg/kg) 
Record Sample 

Numberb ER Sample 10 Depth (ft) Arsenic Barium Beryllium Cadmium 
602773 ER91-GR-004-0.0-SSO 0-0.5 3.23 92.6 0.449 J 0.175 J 
602773 ER91-GR-008-0.0-SSO 0-0.5 3.95 148 0.535 0.396 J 
602773 ER91-GR-009-0.0-SSO 0-0.5 3.31 103 0.466 J 0.201 J 
602773 ER91-BH-009-0.5-SO 0.5-1.0 5.50 142 0.580 0.230 J 
602773 ER91-GR-012-0.0-SSO 0-0.5 4.28 160 0.581 0.207 J 
602773 ER91-BH-014-0.5-SO 0.5-1.0 5.50 231 0.662 0.255 J 
602773 ER91-GR-018-0.0-SSO 0-0.5 5.22 155 0.680 0.272 J 
602773 ER91-BH-018-0.5-SO 0.5-1.0 4.37 177 0.745 0.152 J 
602773 ER91-GR-021-0.0-SSO 0-0.5 3.63 146 0.606 0.277 J 
602773 ER91-BH-022-0.5-SO 0.5-1.0 4.69 157 0.604 0.222 J 
602773 ER91-BH-022-0.5-SDO 0.5-1.0 3.85 189 0.629 0.255 J 
602773 ER91-BH-022-1.5-SO 1.5-2.0 5.45 263 0.838 0.334 J 

QualityAssurance/Qualitv Control Data-Aqueous (mq/L 
602772 ER91-TRCH-0000-EBc NA NO (0.00451) 0.00172J 0.000313 J NO (0.00044) 

Background Concentrations Surface Value/Subsurface NA 5.6/4.4 130/214 0.65 0.9 
Valued 
Number of Detections Above Background (12 Total NA 4 6 4 0 
Samples, including 1 duplicate) 
Maximum Detection NA 5.50 263 0.838 0.396 

Refer to footnotes at end of table. 

Chromium 
6.78 
8.68 
6.98 
8.39 
8.80 
10.1 
10.2 
9.81 
8.69 
9.03 
9.14 
12.0 

0.00139 J 
17.3/15.9 

0 

12.0 
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Table 2.4.2-2 (Concluded) 
Metals Analytical Results for the SWMU 91 Post-VCM Sampling 

Including Arsenic and Selenium Resamples 
August1999 

Sample Attributes Metals(EPA 60108/7471Aa) (mg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) Lead 
602773 E R91-GR-004-0 .O-S SO 0-0.5 9.77 
602773 ER91-GR-008-0.0-SSO 0-0.5 646 
602773 ER91-GR-009-0.0-SSO 0-0.5 15.1 
602773 ER91-BH-009-0.5-SO 0.5-1.0 12.8 
602773 ER91-GR-012-0.0-SSO 0-0.5 12.8 
602773 ER91-BH-014-0.5-SO 0.5-1.0 20.0 
602773 ER91-GR-018-0.0-SSO 0-0.5 13.7 
602773 ER91-BH-018-0.5-SO 0.5-1.0 10.6 
602773 ER91-GR-021-0.0-SSO 0-0.5 21.5 
602773 ER91-BH-022-0.5-SO 0.5-1.0 51.3 
602773 ER91-BH-022-0.5-SDO 0.5-1.0 53.0 
602773 ER91-BH-022-1.5-SO 1.5-2.0 266 

Quality Assurance/Quality Control Data-Aqueous (mg/L 
602772 ER91-TRCH-0000-EBc NA ND (0.00159) 

Background Concentrations Surface Value/Subsurface NA 21.4/11.8 
Valued 
Number of Detections Above Background (12 Total NA 7 
Sam_Qies, including 1 duplicate) 
Maximum Detection NA 646 

Note: Values in bold exceed the respective surface or subsurface background concentrations. 
aEPA November 1986. 
bAnalysis Request/Chain of Custody record. 
cEquipment blank sample. 
dDinwiddie September 1997, Southwest Area Supergroup. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
NA = Not applicable. 
ND () =Not detected above the method detection limit, shown in parentheses. 
SWMU =Solid Waste Management Unit. 
VCM =Voluntary Corrective Measure. 

Mercury Selenium 
0.0217 J ND (0.245) 
0.0230 J ND(0.270 
0.0162 J ND (0.265 
0.0225 J ND (0.267 
0.0142 J ND (0.255 
0.0132J ND (0.255) 
0.0299 J ND_(0.267 
0.0217 J ND (0.270 
0.0178J ND (0.257 
0.00748 J ND (0.252 
0.0119J ND (0.265 
0.00804 J ND (0.270 

ND (0.000035) ND (0.00271) 
<0.25/<0.1 <1 

0 0 

0.0299 0.270 

Silver 
0.22 J 
0.335 J 
0.289 J 
0.274 J 
0.265 J 
0.276 J 
0.294 J 
0.335 J 
0.279 J 
0.270 J 
0.267 J 
0.315 J 

ND (0.00073) 
<1 

0 

0.335 
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Table 2.4.2-3 
Analytical Results for the SWMU 91 Post-VCM Sampling 

Test Trench Floor and Sidewalls 
August 1999 

Sample Attributes Metals (EPA 6010B/7471Aa) (mg/kg) 

Record Sample 
Numberb ER Sample ID Depth (ft) Arsenic Barium Beryllium Cadmium 

Previously Sampled Test Trench Sidewall Locations 
602771 ER91-TRCH-0002-040-S0° 0-0.5 .. .. .. . . 
602771 ER91-TRCH-0003-048-S0° 0-0.5 .. .. .. .. 
602771 ER91-TRCH-0006-036-S0° 0-0.5 .. .. .. .. 
602771 ER91-TRCH-0007 -038-S0° 0-0.5 .. .. - -
602771 ER91-TRCH-00 1 0·060-S0° 0-0.5 .. - .. .. 
602771 ER91-TRCH-0011-034-S0° 0-0.5 .. .. - .. 
602771 ER91-TRCH-0014-050-S0° 0-0.5 .. .. - .. 
602771 ER91-TRCH-0015-07 4-Soc 0-0.5 .. .. - -
602771 ER91-TRCH-0001-036-SO 0-0.5 3.48 145 0.518 0.0368 J 
602771 ER91-TRCH-0001-036-SDO 0-0.5 3.63 140 0.525 0.0467 J 
602771 ER91-TRCH-0004-036-SO 0-0.5 4.35 144 0.614 0.0678 J 
602771 ER91-TRCH-0008-012-SO 0-0.5 4.46 161 0.616 ND (0.0349) 
602771 ER91-TRCH-0012-045-SO 0-0.5 3.72 145 0.519 0.107 J 
602771 ER91-TRCH-0013-036-SO 0-0.5 3.03 109 0.479 J 0.0467 J 

New Test Trench Floor Samples 
602771 ER91-TRCHBTM-000 1-000-SSO 0-0.5 3.86 150 0.517 0.214 J 
602771 ER91-TRCHBTM-0001-012-SO 1.0-1.5 3.83 145 0.503 0.180 J 
602771 ER91-TRCHBTM-0001-024-SO 2.0-2.5 3.5 180 0.496 ND (0.0373) 
602771 ER91-TRCHBTM-0002-000-SSO 0-0.5 4.24 164 0.546 0.0927 J 
602771 ER91-TRCHBTM-0002-012-SO 1.0-1.5 3.82 145 0.512 0.128 J 
602771 ER91-TRCHBTM-0002-024-SO 2.0-2.5 3.94 186 0.549 0.134 J 
602772 ER91-TRCHBTM-0003-000-SSO 0-0.5 4.68 148 0.559 0.261 J 
602772 ER91-TRCHBTM-0003-012-SO 1.0-1.5 4.39 166 0.484 0.0777 J 
602772 ER91-TRCHBTM-0003-024-SO 2.0-2.5 3.65 135 0.246 J 0.0375 J 
602772 ER91-TRCHBTM-0004-000-SSO 0-0.5 3.84 110 0.432 J 0.109 J 
602772 ER91· TRCHBTM-0004-012-SO 1.0-1.5 3.69 137 0.507 0.134 J 
602772 ER91-TRCHBTM-0004-024-SO 2.0-2.5 2.39 89.2 0.319 J ND (0.0349) 
602772 ER91-TRCHBTM-0004-024-SDO 2.0-2.5 2.84 102 0.340 J ND (0.0376) 
602772 ER91-TRCHBTM-0005-000-SSO 0-0.5 3.48 147 0.456 J 0.234 J 
602772 ER91-TRCHBTM-0005-012-SO 1.0-1.5 2.96 167 0.438 J ND (0.0365) 
602772 ER91-TRCHBTM-0005-024-SO 2.0-2.5 2.31 62.0 0.310 J ND (0.0373) 
602772 ER91-TRCHBTM-0006-000-SSO 0-0.5 5.43 126 0.543 0.736 
602772 ER91-TRCHBTM-0006-012-SO 1.0-1.5 4.97 212 0.654 ND (0.0380) 
602772 ER91-TRCHBTM-0006-024-SO 2.0-2.5 4.44 259 0.560 ND(0.0365) 

Background Concentrationd Surface Value/Subsurface Value NA 5.6/4.4 130/214 0.65 0.9 

Number of Detections Above Background (25 Total Samples, NA 2 10 1 0 
including 2 duplicates. 
Maximum Detections NA 4.97 259 0.654 0.736 

Refer to footnotes at end of table. 

Chromium 

.. 
-. . 
.. 
-.. 
--

8.22 
8.13 
9.33 
9.24 
7.72 
7.26 

7.74 
7.70 
6.69 
8.20 
7.89 
8.31 
7.91 
6.76 
3.18 
6.20 
7.59 
4.82 
4.86 
6.82 
6.06 
4.76 
7.43 
9.06 
6.80 

17.3/15.9 

0 

9.33 
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Table 2.4.2-3 (Continued) 
Analytical Results for the SWMU 91 Post-VCM Sampling 

Test Trench Floor and Sidewalls 
August 1999 

Sample Attributes Metals (EPA 601 OB/7471Aa' (mg/kg) 
Record Sample 

Numberh ER Sample ID Depth (ft) Lead Mercury Selenium 
Previously Sam _]:lied Test Trench Sidewall Locations 

602771 ER91-TRCH-0002-040-SOc 0-0.5 - .. .. 
602771 ER91-TRCH-0003-048-Soc 0-0.5 .. - .. 
602771 ER91-TRCH-0006-036-Soc 0-0.5 - .. .. 
602771 ER91-TRCH-0007 -038-Soc 0-0.5 .. .. -
602771 ER91-TRCH-001 0-060-Soc 0-0.5 .. .. -
602771 ER91-TRCH-0011-034-Soc 0-0.5 .. .. -
602771 ER91-TRCH-0014-050-Soc 0-0.5 .. .. .. 
602771 ER91-TRCH-0015-074-SOc 0-0.5 - .. .. 
602771 ER91-TRCH-0001-036-SO 0-0.5 1,070 0.0127 J 0.332 J 
602771 ER91-TRCH-0001-036-SDO 0-0.5 684 0.00753 J 0.369 J 
602771 ER91-TRCH-0004-036-SO 0-0.5 192 0.0117 J ND 0.257) 
602771 ER91-TRCH-0008-012-SO 0-0.5 21.8 0.00481 J 0.267 J 
602771 ER91-TRCH-0012-045-SO 0-0.5 337 0.00216 0.421 J 
602771 ER91-TRCH-0013-036-SO 0-0.5 15.9 0.0106 J ND (0.262) 
602771 ER91-TRCHBTM-0001-000-SSO 0-0.5 988 0.00738 J 0.355 J 
602771 ER91-TRCHBTM-0001-012-SO 1.0-1.5 996 0.00332 J ND 0.262) 
602771 ER91-TRCHBTM-0001-024-SO 2.0-2.5 25.8 ND (0.00211) ND 0.265) 
602771 ER91-TRCHBTM-0002-000-SSO 0-0.5 701 0.00781 J ND 0.260) 
602771 ER91-TRCHBTM-0002-012-SO 1.0-1.5 724 0.0448 J ND 0.270) 
602771 ER91-TRCHBTM-0002-024-SO 2.0-2.5 1,080 0.00307 J ND 0.255) 
602772 ER91-TRCHBTM-0003-000-SSO 0-0.5 789 0.0152 J 0.333 J 
602772 ER91-TRCHBTM-0003-012-SO 1.0-1.5 171 0.00419 J ND 0.257) 
602772 ER91-TRCHBTM-0003-024-SO 2.0-2.5 7.87 0.00280 J ND 0.252j 
602772 ER91-TRCHBTM-0004-000-SSO 0-0.5 307 0.00419 J 0.282 J 
602772 ER91-TRCHBTM-0004-012-SO 1.0-1.5 363 0.0114 J 0.425 J 
602772 ER91-TRCHBTM-0004-024-SO 2.0-2.5 32.5 0.00616 J NO (0.248) 
602772 ER91-TRCHBTM-0004-024-SDO 2.0-2.5 31.3 ND (0.00214) ND (0.267) 
602772 ER91-TRCHBTM-0005-000-SSO 0-0.5 1,010 0.0120 J ND (0.250) 
602772 ER91-TRCHBTM-0005-012-SO 1.0-1.5 18.5 0.00422 J 0.378 J 
602772 ER91-TRCHBTM-0005-024-SO 2.0-2.5 7.01 0.00611 J ND 0.265) 
602772 ER91-TRCHBTM-0006-000-SSO 0-0.5 2,970 0.00437 J ND (0.260) 
602772 ER91-TRCHBTM-0006-012-SO 1.0-1.5 19.8 0.00315 J 0.361 J 
602772 ER91-TRCHBTM-0006-024-SO 2.0-2.5 26.3 0.00417 J ND (0.260) 

Background Concentrationd Surface Value/Subsurface Value NA 21.4/11.8 <0.25/<0.1 <1 

Number of Detections Above Background (25 Total Samples, NA 22 0 0 
including_ 2 duplicates. 
Maximum Detection NA 2,970 0.0448 0.425 

Refer to footnotes at end of table. 

Silver 

-.. 
.. 
.. 
.. 
.. 
.. 
.. 

ND 0.0566 
NO 0.0571 
ND 0.0571 
ND 0.0550 

20.4 
ND 0.0583 
ND 0.0556 
NO 0.0583 
ND 0.0588 
ND 0.0577 
ND 0.0600 
ND 0.0566 
ND 0.0550 
ND 0.0571 
NO 0.0561 
ND (0.0566 
ND (0.0594 
ND (0.0550 
ND 0.0594 
NO 0.0556 
ND 0.0577 
ND 0.0588 

0.0762 J 
ND (0.0600) 
ND (0.0577) 

<1 

1 
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Table 2.4.2-3 (Concluded) 
Analytical Results for the SWMU 91 Post-VCM Sampling 

Test Trench Floor and Sidewalls 
August 1999 

Note: Values in bold exceed the respective surface or subsurface background concentrations. 
aEPA November 1986. 
bAnalysis Request/Chain of Custody record. 
cAnalyzed for HE compounds only. 
dDinwiddie September 1997, Southwest Area Supergroup. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
J = Estimated concentration. 
mglkg = Milligram(s) per kilogram. 
NA = Not applicable. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
SWMU = Solid Waste Management Unit. 
VCM = Voluntary corrective measure. 

= Not sampled. 



Table 2.4.2-4 
SWMU 91 Post-VCM Sampling 

HE Compound Analytical Detection Limits 
August 1999 

Analyte Method Detection Limit (Jlg/kg) 
1 ,3-Dinitrobenzene 4.1 
2,4-Dinitrotoluene 6.2 
2,6-Dinitrotoluene 6.5 
4-amino-2,6-Dinitrotoluene 5.5 
2-amino-4,6-Dinitrotoluene 6.6 
HMX 5.3 
Nitrobenzene 5.2 
2-Nitrotoluene 7.8 
3-Nitrotoluene 11 
4-Nitrotoluene 11 
RDX 9.7 
Tetryl 7.5 
1 ,3,5-Trinitrobenzene 6.6 
2,4,6-Trinitrotoluene 5.7 

HE =High Explosive(s). 
HMX = Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
11glkg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro, 1 ,3,5-triazine. 
SWMU = Solid Waste Management Unit. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 
VCM = Voluntary Corrective Measure. 

At five of the six test trench floor locations (TRCHBTM-0001 and TRCHBTM-0003 through 
-0006), lead concentrations decreased with depth. TRCHBTM-0002 was the only location 
where lead concentrations increased with depth. Although this result is inconsistent with the 
generally observed trend at SWMU 91 of lead concentrations decreasing rapidly with depth, it is 
not unexpected based upon the disturbance and mixing of test trench soil that occurred both 
during individual tests and afterwards as part of test cleanup operations. In addition, the total 
depth of sampling was only 2 to 2.5 feet bgs beneath the test trench floor. 

HE compound analytical results verify that residual HE is not present at detectable 
concentrations in the area in which it would most likely occur (test trench) based upon the site 
testing history. Although results for arsenic, barium, and beryllium exceeded background levels, 
the maximum detected concentrations were only slightly elevated and are well below levels that 
would result in adverse risk to human health and the environment based upon the standard ER 
Project risk assessment process. The fact that only two detections of silver were reported out of 
25 samples collected, and only one of these detections exceeded the background 
concentration, indicates silver is not a significant COC in the test trench. Lead results exceeded 
the background concentration in the greatest number of samples and by the largest amount, 
consistent with lead being the primary COC at the site. The general trend of lead 
concentrations decreasing with depth beneath the test trench floor was verified at five of six 
locations where samples were collected from multiple depth intervals. Lead concentrations 
2 feet beneath the test trench floor were below 40 mg/kg in all but one case (six of seven 
samples, including one duplicate). 
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2.4.3 Investigation 11-Geophysical Survey 

The original geophysical survey of approximately 6 acres conducted in 1996 was expanded in 
September 1999 to provide coverage for the previously unsurveyed southeastern area of the 
site, including the test trench. The additional effort expanded the geophysical survey coverage 
to approximately 8 acres of high-resolution coverage, covering the main portion of the site 
around the test trench and to the north. In addition to the southeastern area of the site, two 
areas north of the test trench were resurveyed to evaluate the impact of selective excavation 
and debris removal performed during the 1996 VCM. The areas of the site surveyed in 1996 
and 1999 are shown in Figure 2.4.3-1 along with the integrated 1996 and 1999 geophysical 
survey results. 

2.4.3.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 11 at SWMU 91. 

2.4.3.2 Sampling Data Collection 

The metal detection surveys were conducted utilizing a Geonics Ltd. EM-61 high-precision 
metal locator deployed with the standard 1-meter antenna set. The EM-61 is a time-domain 
electromagnetic instrument specifically designed for mapping buried metal to a depth of 
approximately 10 feet bgs. The report documenting all SWMU 91 geophysical surveys is 
provided in Annex E. 

2.4.3.3 Results and Conclusions 

The combined geophysical survey results clearly delineated the extent of test debris across the 
site, as shown in Figure 2.4.3-1. Consistent with historical testing information, most buried test 
debris was located in the vicinity of the test trench and the region immediately to the north. 
Between and surrounding these areas, only scattered, small-scale anomalies were identified. 
The 1999 geophysical survey results indicated a large anomaly within the test trench, along with 
small-scale anomalies in the immediate vicinity of the test trench. Survey results for the two 
limited areas to the north that were excavated in 1996 show that the 1996 trenching and 
removal efforts had very little impact. A significant volume of test debris was still present in this 
area of the site (northern burial area). 

2.4.4 Investigation 12-Field Test 1 

In March 2000, a field test was conducted to better determine the relative abundance of lead 
fragments (greater than 2 inches in diameter) and test debris in the northern area of the site 
where geophysical survey results indicated the greatest concentration of buried debris 
(Figure 2.4.3-1 ). As part of the Reassessment Phase, a better understanding of the nature and 
extent of this debris, including the relative abundance of lead fragments, was necessary to 
determine appropriate final actions. Although the buried test debris was not a focus of the 1996 
VCM, by October 1999 both the NMED and the SNLINM ER Project were in agreement that the 
major concentrations of test debris needed to be removed from SWMU 91. Field Test 1 was 
designed to test efficient means of debris removal and segregation and to provide more 
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definitive characterization data for both the test debris and surrounding soil. It was not known at 
the time whether additional field tests would be performed. Therefore, this first field test was 
named "Field Test 1." No additional field tests were performed. 

Field Test 1 involved excavating three areas with different geophysical results, running the 
excavated soil through a mechanical power screen to separate debris from soil, and 
characterizing the segregated debris and soil. Both total lead and Toxicity Characteristic 
Leaching Procedure (TCLP) analytical results were obtained for representative grab soil 
samples from each generated soil pile. Important objectives of this field test included the 
following: 

• Verify the geophysical survey data could be used to effectively target buried test 
debris, including lead fragments 

• Determine the depth of test debris burial 

• Test the mechanical power screen with a 2-inch wire mesh deck screen for debris 
segregation 

• Characterize the general types of test debris 

• Characterize the total lead and leachable lead in the screened soil 

• Establish (if possible) the general correlation between the volume of test debris 
(greater than 2 inches in diameter), the volume/mass of lead fragments, and the 
total lead concentration in the soil (i.e., relative abundance of fine lead particles). 

In addition, a smaller-scale test was conducted using a %-inch mesh table screen to determine 
how much additional debris/lead fragments would be removed in the Yz- to 2-inch size range. 

2.4.4.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 12 at SWMU 91. 

2.4.4.2 Sampling Data Collection 

Three areas were selected for limited excavation in the northern area of the site. Using the 
geophysical survey results, the three areas were selected to represent different scenarios of 
buried debris concentration: 1) Dig Area 1-high debris density (high-intensity geophysical 
response), 2) Dig Area 2-moderate debris density (moderate geophysical response), and 3) Dig 
Area 3-low debris density (no geophysical response). These areas, shown in Figure 2.4.3-1, 
were located in the field using the GPS. At each location, a 1 0-foot square was marked on the 
ground and excavated with a front loader to an approximate depth of 2 to 4 feet bgs. The 
excavated soil and debris were then processed through a mechanical power screen equipped 
with a 2-inch wire mesh screen. Material larger than 2 inches in diameter (debris, rocks, and 
soil clumps) was directed to one side of the mechanical screen while the material less than 
2 inches in diameter (soil and small debris) passed directly through to the other side. Soil piles 
generated from the screened soil were sampled for total lead analysis by EPA Method 6010 and 
TCLP (metals only) analysis at the ERCL. All total lead samples were dried and ball-milled prior 
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to analysis consistent with EPA guidance (EPA March 1995) to minimize the nugget effect. For 
each of the three soil piles, four samples for total lead analysis and one sample for TCLP 
analysis were collected. The debris greater than 2 inches that was segregated from each dig 
area was separated from rocks and soil clumps, placed on a pallet, described in the field 
logbook, and documented with photographs. Lead fragments were separated from other debris, 
counted, photographed, and then placed into an open-head, steel, 55-gallon drum. 

Figure 2.4.4-1 shows the mechanical power screen being loaded, Dig Area 1 after initial 
excavation, and the depth of burial at Dig Area 1 as determined from an undisturbed organic 
layer approximately 2 feet beneath the surface. Debris was not encountered beneath this layer, 
and 2 feet bgs was the maximum depth of burial at all three dig areas. 

2.4.4.3 Results and Conclusions 

The dig area dimensions and approximate volume of soil excavated are summarized in 
Table 2.4.4-1. The floor of each dig area was sloped due to excavation with the front loader. 
The intensity/strength of the geophysical anomaly, the volume of debris, the number of lead 
fragments, the total lead concentration, and the TCLP results are summarized in Table 2.4.4-2. 

As indicated from this information, a general correlation was established between the 
geophysical response, the volume of debris, the number of lead fragments, and both total and 
leachable lead concentrations in the screened soil. The strongest geophysical response 
anomaly (Dig Area 1) had the most debris, the highest number (and mass) of lead fragments, 
and the highest total and leachable lead concentrations in the screened soil. Figure 2.4.4-2 
shows the debris segregated from soil at each of the three dig areas, including lead fragments, 
as well as the debris and lead fragments removed from processing approximately 2. 75 cy of Dig 
Area 1 soil using the Yz-inch table screen. Lead fragments collected from the surface of the 
northern area of the site during a quick walkover survey (visual) are also shown in 
Figure 2.4.4-2. 

The results of Field Test 1 demonstrated that the geophysical survey results are a reliable 
indicator for significant concentrations of buried test debris, including lead fragments. The depth 
of burial appears to be approximately 2 feet bgs. The mechanical power screen was effective at 
removing material greater than 2 inches at a reasonable production rate for larger scale 
application. However, soil clumps presented a potential problem as they were common and 
required extra time and effort to break up and rescreen. Test debris was comprised of typical 
and expected material, including wire, various metal, wood, plastic, and lead fragments. Where 
there was more debris, the number and mass of lead fragments was also higher. ERCL 
analytical results indicated that total lead concentrations and TCLP results remained consistent 
with the amount of debris and lead fragments, i.e., the more debris/lead fragments, the higher 
the lead and TCLP concentrations. The maximum total and leachable lead concentrations were 
750 mg/kg and 22 mg/L, respectively, from the Dig Area 1 soil pile. 

Additional processing with the Yz-inch table screen resulted in the removal of approximately 
19 lead fragments and additional test debris. Based upon this limited test, it appears worthwhile 
to consider a mechanical screening approach down to Yz-inch-size range, which is the practical 
lower size limit relative to larger-scale applications. 
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Dig_ Area 
1 

2 

3 

Table 2.4.4-1 
SWMU 91 Field Test 1 

Dig Areas and Volume of Soil Excavated 

Approximate 
Approximate Dig Volume of Soil 

Dimensions (cyl Comments 
12 by 20 by 3ft deep 30 -2.75 cy also processed through a ~-inch 
(2.5 ft at north end) table screen. 
12 by 16 by 4ft deep 28 All excavated material processed through 

(2.5 ft at south end) the 2-inch screen only. 
11 by 13 by 3 ft deep 13 Smallest excavation due to lack of debris. 
(2 ft at west end) All excavated material processed through 

the 2-inch screen only. 

cy =Cubic yard(s). 
ft = Foot (feet). 
SWMU =Solid Waste Management Unit. 

Dig Area 
1 

2 

3 

dup 
mg/kg 
mg/L 
SWMU 
TCLP 

Table 2.4.4-2 
SWMU 91 Field Test 1 

Summary of Results by Dig Area 

Geophysical 
Response Debris/Lead Fragments 

Strong High concentration of 
debris/22 lead fragments 

Moderate Moderate concentration of 
debris/6 lead fragments 

None Low concentration of 
debris/No lead fragments 

= Duplicate. 
= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
=Solid Waste Management Unit. 
=Toxicity Characteristic Leaching Procedure. 

Total Lead Results/ 
Average 
(mg/kg) 

240,460(dup), 750,310,480 
Average= 448 
210,440,560,370 
Average= 395 
320,150,58,33 
Average= 140 

TCLP Results 
for Lead 
(mg/L) 

22 

1.2 

0.097 
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Test debris and lead fragments removed 
from Dig Area 1 

Test debris removed from Dig Area 3 

Test debris and lead fragments removed 
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The soil piles were later graded on the surface of the site, and the lead fragments and metal 
were recycled through the SNL/NM Lead Reuse Program and SNL/NM Reapplications. Debris 
was later disposed of as nonregulated solid waste. 

2.4.5 Investigation 13-Treatability Testing 

Two bench-scale treatability tests were conducted in 2000 to determine the effectiveness and 
feasibility of stabilizing the lead contamination in SWMU 91 soil. The stabilization approach 
tested involved mixing representative soil with various batches of Portland cement and/or other 
binding agents to reduce lead leachability below TCLP testing standards (5 mg/L). The 
secondary objective was to establish the most cost-effective ratio of reagents/reagent blends for 
successful stabilization. 

2.4.5.1 Nonsampling Data Collection 

No nonsampling data collection activities were associated with Investigation 13 at SWMU 91. 

2.4.5.2 Sampling Data Collection 

Bulk soil samples were collected from the test trench bottom and provided to two vendors for 
stabilization testing. Total lead and TCLP laboratory analyses were performed prior to 
stabilizing the soil to verify "pre-test conditions." After site soil was stabilized using various test 
mixtures, TCLP testing was performed again to determine "post-test conditions" and the 
effectiveness of the specific stabilization mixtures. 

2.4.5.3 Results and Conclusions 

Based upon the results of the two bench:-scale treatability studies, SWMU 91 lead-contaminated 
soil can be easily stabilized using Portland cement and/or other available stabilization mixtures. 
In all cases, the soil failed the pre-stabilization TCLP test, with leachable lead results exceeding 
5 mg/L. After stabilization using various test blend mixtures, all TCLP test results for the various 
test blend mixtures were reduced well below the 5 mg/L standard. Optimum mixture ratios 
using Portland cement or EnviroBiend® (a patented stabilization chemistry) were determined, 
and the treated soil displayed the properties of dryness and ample strength that should meet 
typical requirements for placement in a solid waste landfill. Mixing of the additives and soil 
could be accomplished using conventional blending equipment such as a pug mill. All soil 
mixtures tested in the two bench-scale studies met the criteria for nonhazardous waste. 

2.4.6 Results, Conclusions, and Data Gaps for the Reassessment Phase 

SWMU 91 Reassessment began with a thorough review of all SWMU 91 analytical data 
generated through the 1996 VCM and a preliminary risk assessment. Based upon the results of 
the preliminary risk assessment that included all Scoping Sampling, RFI, and 1996 VCM 
laboratory analytical results representative of post-VCM conditions, lead, arsenic, and selenium 
were identified as the primary risk drivers and site COCs. Post-VCM sampling results for 
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elevated arsenic and selenium locations eliminated these metals as COCs and confirmed that 
the earlier ERCL laboratory results were not representative of site conditions. The site was then 
divided into three discrete areas based largely upon the site history and characterization data 
obtained through the 1996 VCM. These areas were defined as follows: 

• Northern Area-location where test debris that was not removed from the site was 
shallowly buried as part of routine test cleanup activities. 

• Test Trench Area-location surrounding the test trench and covering the region 
between the test trench and the northern area. 

• Test Trench Bottom and Sidewalls Area-location comprising the test trench 
feature and immediate vicinity. 

The lead particle characterization effort provided definitive evidence that the majority of the lead 
contamination at SWMU 91 occurs in the form of discrete, fine particles (0.3 to 2.36 mm) that 
are most concentrated in the test trench and least concentrated in the northern area. This is 
consistent with testing information and geophysical survey results, which documented that post
testing cleanup efforts involved shallow burial of test debris in the area north of the test trench. 
This movement and shallow burial of material to the north resulted in the mixing of clean, 
shallow subsurface soil (not affected by test fallout) with more contaminated surface soil (fallout 
surface) and test debris after each successive test. This mixing of cleaner soil with the 
contaminated surface soil had the effect of more widely dispersing the fine particles of lead. 

Updated geophysical coverage across the site established that the majority of shallow burial 
occurred in the Northern Area, although more dispersed burial was indicated in and around the 
test trench. Results from Field Test 1 confirmed that where there is more test debris in the 
shallow subsurface, there are more lead fragments; associated lead concentrations in soil 
(i.e., relative abundance of fine particles) were also higher. 

Building upon the preliminary risk assessment presented earlier in Section 2.4 and in Annex D, 
all laboratory analytical results obtained through the 1996 VCM were combined with Post-VCM 
soil sampling results to evaluate lead contamination in the three areas of the site with the 
maximum number of possible data points. All sample locations were plotted on a site map and 
grouped according to the corresponding area. As with the preliminary risk assessment, sample 
results associated with locations that were removed during the 1996 VCM were not included. 
Figure 2.4.6-1 shows the physical boundaries used to define each area. For conservatism, the 
boundaries for each area were selected to exclude sample locations that were more likely to 
reflect background or very low concentrations. By excluding results for locations that are more 
distant from the test trench and known locations of elevated lead concentrations within the three 
areas, the results of this evaluation should be biased high and provide a conservative 
representation of lead contamination. For this evaluation effort, EA Investigation total lead 
results were included. 

This integrated data set included samples that were not homogenized prior to analysis (all 
samples collected through the 1996 VCM), samples that were homogenized prior to analysis via 
a ball-mill process (Post-VCM samples), and analytical results from multiple laboratories (ERCL 
and off-site contract laboratories). Although a consistent analytical approach is the most 
desirable situation, the variation inherent in this type of combined data set is offset by the higher 
number of results that allows for a more defensible statistical approach. 
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For each of the three areas, the mean, median, maximum concentration, and 95th UCL of the 
mean concentration were determined and calculated for the corresponding data set (lead 
concentrations only). Table 2.4.6-1 shows the results for the Northern Area, Test Trench Area, 
and Test Trench Bottom and Sidewalls Area, respectively. Annex F provides the information 
used to produce Table 2.4.6-1 and presents a larger sample location map that shows more 
detailed information than Figure 2.4.6-1 (i.e., all sample labels are shown). The total number of 
samples and the number of detections above specific concentrations were also included in 
these summary tables to provide perspective on the relative distribution of lead contamination 
(i.e., fine particles). The 95th UCL of the mean concentration was used as an indicator of the 
overall lead soil contamination within each area. The results indicate the Test Trench Bottom 
and Sidewalls Area was the most highly contaminated (756 mg/kg), and the Test Trench Area 
and the Northern Area were the least contaminated (478 mg/kg and 505 mg/kg, respectively). 

The following information summarizes the results of this evaluation. 

• The nugget effect is clearly shown in the data. The data sets are skewed high by 
a relatively small number of high values (i.e., samples with nuggets). 

• The data sets for each area generally correlate with the conclusions of the lead 
particle characterization effort: nuggets are most concentrated in the Test Trench 
Bottom and Sidewalls Area and more widely dispersed in the Test Trench Area 
and Northern Area. 

• The Test Trench Bottom and Sidewalls Area, ground zero for the explosive tests, 
is the only area that exceeds 750 mg/kg based upon the 95th UCL of the mean 
concentration, and the result (756 mg/kg) only slightly exceeds this level. 

The Post-VCM sampling results were also compared to the preliminary risk assessment 
summarized in Section 2.4 and detailed in Annex D. The maximum concentration from the 
arsenic resampling effort did exceed the background concentration; however, it was an order of 
magnitude lower than the maximum value used in the preliminary risk assessment. All selenium 
resampling results were below the background concentration. The only new maximum 
concentrations relative to the values previously used in the preliminary risk assessment were for 
barium (263 versus 250 mg/kg) and silver (20.4 versus 5.4 mg/kg). Based upon the NMED
approved risk assessment process used by the SNL/NM ER Project, neither of these values 
resulted in a significant increase in the overall risk (i.e., SWMU 91 remains well below the 
industrial risk threshold criteria). 

Conclusions 

Based upon the results of all activities that were part of the Reassessment Phase, the 
predominant nature of the lead contamination at SWMU 91 is in the form of fine, discrete 
particles in the surface and shallow subsurface soil. The fine lead particles, predominantly 
present in the surface soil, were transferred into the shallow subsurface as a result of historical 
test cleanup operations and the explosive testing. The general depth of burial is approximately 
2 feet bgs in the most prominent burial area, the Northern Area, although areas of deeper burial 
are possible. Where test debris has been shallowly buried, the fine particles originally present 
in the surface soil along with the test debris have been transported deeper into the subsurface. 
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Table 2.4.6-1 
Summary of SWMU 91 Lead Concentrations by Area 

Total Number of Detections 
Number of >400 >750 >2,000 

Area Samples mg/kga mg/kgb mg/kgc Mean 
Northern Area 173 69 37 1 442 
Percentage of Total Samples -- 40 21 1 --
Test Trench Area 76 25 10 1 393 
Percentage of Total Samples -- 33 13 1 --
Test Trench Bottom and 91 45 25 4 605 
Sidewalls Area 
Percentage of Total Samples -- 49 27 4 --
aEPA cleanup criterion for residential land use (Laws July 1994). 
bNMED cleanup criterion for unrestricted industrial land use (Olson and Moats March 2000). 
cEPA cleanup criterion for industrial land use (Laws, July 1944). 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NMED = New Mexico Environment Department. 
SWMU = Solid Waste Management Unit. 
UCL = Upper confidence limit. 

= Not applicable. 

Maximum Standard 
Detection Deviation 

4,400 511 
-- --

2,250 448 
-- --

6,800 868 

-- --

95th UCL 
of Mean 

Median Concentration 
263 505 

-- --
239 478 

-- --
400 756 

-- --



During this process, the more contaminated surface soil was mixed with cleaner, deeper soil, 
which had the effect of diluting the concentration of the fine particles. An integrated high 
resolution geophysical survey across SWMU 91 is a reliable indicator for significant 
concentrations of buried debris, which includes larger lead fragments. In the burial areas 
indicated by geophysical survey results, the amount of lead fragments and the concentration of 
fine lead particles appear to generally correlate to the amount of debris. Where there is more 
debris, there are more lead fragments and the lead concentrations in soil samples are higher. 

Based upon the preliminary risk assessment and Post-VCM sampling results, lead remains the 
only significant COC at SWMU 91 and the primary risk driver. Using a conservative approach 
grouping all available nonfield-based laboratory results by area, the 95th UCL of the mean 
concentration for lead is at or below the 750 mg/kg concentration in the most contaminated 
areas of the site. 

Data Gaps 

No characterization data gaps remain for SWMU 91. Reassessment Phase results and 
conclusions are integrated into a revised CSM summarized in Chapter 3.0. Chapter 4.0 
summarizes the regulatory interactions that led to the final VCA approach that is described in 
Chapter 5.0. 
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3.0 POST-1996 VCM REVISED CONCEPTUAL SITE MODEL 

During the SWMU 91 Reassessment Phase, additional data were collected to fill critical gaps 
and better define the nature and extent of lead contamination. As part of this effort, a more 
complete understanding of the nature and extent of buried test debris, including larger lead 
fragments, was developed through additional geophysical surveys, limited excavation and 
mechanical screening, and debris/soil segregation. This more recent information was integrated 
with existing site knowledge to revise the SWMU 91 CSM. 

The key elements of the revised CSM for SWMU 91 are summarized as follows: 

• The site has been subdivided into three main "burial areas" based upon the site 
history, presence of buried debris (geophysical survey results), and the distribution 
of fine lead particles (lead particle characterization and site analytical results). 
These areas are redefined as follows: 

- Northern Burial Area [NBA] (formerly called the Northern Area). 

- Southern Burial Area [SBA] (formerly called the Test Trench Area) 

- Test Trench Burial Area [TTBA] (formerly called the Test Trench Bottom and 
Sidewalls Area) 

• The only significant COC at the site is lead. Contamination also occurs at the site 
in the form of buried test debris (solid waste), which includes larger fragments of 
lead. 

• The larger lead fragments (greater than % inch) are co-located with buried test 
debris. 

• Lead soil contamination is largely in the form of discrete, fine particles ranging in 
size from 0.075 to 5 mm. Fine particles are most prevalent in all three areas in the 
range of 0.3 to 2.36 mm. 

• The distribution of fine lead particles is not uniform. Most fine lead particle 
contamination is concentrated in the immediate vicinity of the TTBA, which is 
where the explosive tests were performed. Fine lead particles are present in the 
SBA and NBA, but are more dispersed (i.e., not concentrated). This is probably 
due in part to the mixing of surface soil with cleaner, shallow subsurface soil that 
occurred during earth-moving activities associated with testing operations. 

• Shallow burial of test debris, including larger lead fragments, was focused in the 
NBA, which also served as a source for fill material used to cover the lead barrels 
during tests. Significant mixing of the near-surface soil took place in the NBA as a 
routine part of test setup and cleanup operations. Burial in the TTBA and SBA is 
more widely dispersed. Depth of burial is generally 2 feet bgs or less. 
Contamination associated with fine lead particles is also confined to these depths. 
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• Due to lead contamination occurring in the form of fine particles, it is very difficult 
to identify and isolate smaller, localized areas of contamination within the three 
main areas using conventional analytical methods. 

• To address the nugget effect, EPA guidance for homogenizing sample materials 
(i.e., ball-milling) should be followed for final confirmatory soil samples (EPA March 
1995). 

Potential Contaminant Migration Pathways. Exposure Pathways, and Receptors 

The current and future land-use designation for SWMU 91 is industrial (DOE et al. September 
1995). The potential human receptor is considered to be an industrial worker. Contaminant 
migration pathways at SWMU 91 include air and surface/shallow subsurface soil. The lack of 
significant arroyos (primary or secondary) in the immediate vicinity of SWMU 91 eliminates 
surface water as a significant pathway. The nature and extent of contamination, low annual 
rainfall, and a high evapotranspiration rate eliminates groundwater as a viable pathway. Based 
upon the physical characteristics of SWMU 91 and the nature and extent of contamination, the 
only media of concern is surface/shallow subsurface soil. The exposure route for the industrial 
worker is dermal contact and ingestion/inhalation, with soil ingestion considered the primary 
exposure mechanism. The inhalation pathway is included because of the potential to inhale 
dust; however, because of the relatively high specific gravity of discrete lead particles, this is a 
less viable exposure pathway for SWMU 91. 
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4.0 REGULATORY INTERACTION 

Between August 1999 and May 2000, a series of three meetings took place between ER Project 
and NMED personnel. The objectives of the meetings were to present the Reassessment 
Phase information as it became available and to discuss key issues with the NMED that would 
determine the path to final corrective action. These discussions culminated at a meeting held 
on May 16, 2000, during which the following items were discussed: 

• The revised and updated CSM 

• The results of Field Test 1 

• Cleanup level for lead 

• Ball-milling soil prior to laboratory analysis for total lead according to EPA 
guidance (EPA March 1995) 

• Various final remediation (VCA) approaches 

• Final confirmatory soil sampling objectives 

Based upon discussions with the NMED, the lead cleanup goal of 750 mg/kg was established 
for unrestricted industrial land use (Olson and Moats March 2000). Based upon the updated 
CSM addressing the occurrence of fine lead particles, individual confirmatory sample results 
may exceed 750 mg/kg. However, the 95th UCL of the mean concentration calculated for each 
of the three areas of the site using final confirmatory analytical results must be 750 mg/kg or 
less. 

The results of the May 16, 2000 meeting were summarized in a formal memorandum (Mitchell 
July 2000). Subsequent informal discussions focused primarily on final confirmatory sampling 
details. Due to funding issues at the time, final planning and field implementation were delayed 
until2004. 

Voluntary Corrective Action Approach 

The VCA approach was finalized in 2004 and is documented in the SWMU 91 VCA Plan 
(SNUNM June 2004), which was submitted to the NMED in June 2004. The VCA approach 
involved the excavation and mechanical separation of lead fragments and other test debris 
greater than % inch in diameter from soil within the NBA, the SBA, and the TTBA. Excavation 
was planned where geophysical survey results indicated the presence of major concentrations 
of buried debris. Lead fragments separated from other debris would be managed for recycling 
by the SNUNM Lead Reuse Program, and the other debris would be either recycled or disposed 
of as nonregulated solid waste at an appropriate off-site facility. 
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The following two corrective action objectives were developed for the SWMU 91 VCA: 

1. Removal of Lead Fragments and Test Debris: Excavation and removal of lead 
fragments and test debris greater than % inch in diameter from the shallow 
subsurface soil in locations determined by geophysical survey results. 

2. Verification of Cleanup Goal: Total lead concentration equal to or less than 
750 mg/kg by area based upon the 95th UCL of the mean concentration calculated 
for the corresponding area confirmatory data set (in situ samples). Soil pile data will 
be evaluated separately from in situ excavation area soil data. 

Achievement of Corrective Action Objective 1 would be verified through geophysical surveys 
and documentation of the segregation effort. Achievement of Corrective Action Objective 2 
would be verified through confirmatory sampling of both the excavated areas (in situ soil) and 
the excavated/screened soil to be returned to the site. Ball-milling to homogenize the samples 
prior to analysis for total lead was specified for all confirmatory samples (SNLINM June 2004). 

Chapter 5.0 presents the results of the VCA, which was conducted from August 2004 through 
February 2005. 
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5.0 IMPLEMENTATION OF THE 2004 SWMU 91 VCA 

The goal of the SWMU 91 VCA was to excavate and mechanically separate lead fragments and 
other test debris greater than % inch in diameter from soil within the three defined areas of the 
site, the NBA, the SBA, and the TTBA. The three burial areas are shown in Figure 5-1 in 
addition to the location of major concentrations of buried test debris (geophysical anomalies) 
defined by the 1996 and 1999 integrated geophysical survey results. The 2004 VCA excavation 
approach focused on these geophysical anomalies within each burial area. 

Once the soil containing the test debris was excavated from a burial area, confirmatory soil 
sampling of the excavation floor (in situ soil sampling) was completed to verify earlier results 
that indicated the three areas meet the cleanup goal of 750 mg/kg for unrestricted industrial land 
use (Olson and Moats March 2000). In accordance with the VCA plan and the revised CSM, 
the in situ confirmatory sample lead concentrations were grouped by the three areas and the 
95th UCL of the mean concentration for each area was calculated. As long as the 95th UCL of 
the mean concentration was at or below the 750 mg/kg cleanup goal, no further excavation was 
required. 

Excavated soil and test debris removed from the burial areas were mechanically screened to 
isolate materials greater than % inch in diameter. The soil resulting from the mechanical 
screening (less than% inch) was stockpiled for further sampling. The material greater than 
% inch resulting from the mechanical screening was stockpiled for segregation. Lead fragments 
and metal test debris were separated from other debris and managed for recycling. All other 
test debris was disposed of as nonregulated solid waste at an appropriate off-site facility. 

The completion of the VCA was measured against the following objectives: 

1. Removal of Lead Fragments and Test Debris: Excavation and removal of lead 
fragments and test debris greater than % inch in diameter from the shallow 
subsurface soil in locations determined by geophysical survey results. 

2. Verification of Cleanup Goal: Total lead concentration equal to or less than 
750 mg/kg by area based upon the 95th UCL of the mean concentration for in situ 
soil data or by direct comparison to the 750 mg/kg value for screened soil piles. 

Achievement of the first corrective action objective was verified through confirmatory 
geophysical surveys and documentation of the excavation, screening, and segregation effort. 
Achievement of the second corrective action objective was verified through confirmatory sample 
results for both the excavated areas (in situ soil) and excavated/screened soil. 

Prior to the start of VCA fieldwork, the areas to be excavated were marked at the site using a 
Trimble Pro-XRS GPS to relocate the boundaries of geophysical anomalies in the field as 
depicted in Figure 5-1. The data generated from the pre-VCA geophysical surveys was 
converted to the State Plane Coordinate System and archived in the SNL/NM Environmental 
GIS. 

The perimeters of the large anomalies (greater than 100 square feet) were marked using survey 
stakes. The locations of anomalies smaller than 100 square feet were marked by locating the 
approximate center of the anomaly. Using the scale from Figure 5-1, the perimeter of the 
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smaller anomalies was measured and marked by field personnel. For the excavation of the 
TTBA, the four corners of the trenches were connected to form a diamond-shaped excavation 
boundary. 

Before beginning field activities at SWMU 91, a fugitive dust control permit and a National 
Environmental Policy Act review were completed. The fugitive dust control permit was required 
by the City of Albuquerque, Environmental Health Department, Air Quality Division, and 
described the measures utilized during the VCA to control dust emissions. Once these permits 
and all other required plans/permits were approved, field activities began. 

VCA activities were conducted as described in the VCA plan (SNUNM June 2004). Figure 5-2 
presents a VCA process flow diagram that shows the sequence of field activities that comprised 
the excavation, segregation, and confirmatory VCA process using labeled photographs. Field 
activities are described in more detail in the following sections. 

5.1 Rem~val of Lead Fragments and Test Debris 

The goal of removing the lead fragments and test debris greater than Yz inch in diameter was 
accomplished through excavation, mechanical screening, and debris segregation. The following 
sections address excavation activities in each of the three burial areas and the mechanical 
screening process, as well as the results of the mechanical screening and debris segregation 
processes. 

5.1.1 Excavation 

The locations within each burial area targeted for excavation are shown in Figure 5-1. The 
results of Field Test 1 described in Section 2.4.4 indicated that the depth of burial did not 
exceed 2 feet bgs in most cases; therefore, the initial target excavation depth was 2 feet bgs. 
The site prior to excavation is shown in Photo 1 of Figure 5-2. 

A tracked excavator was used to remove the top 2 feet of soil at each geophysical anomaly in 
the burial areas (Photo 2, Figure 5-2). Preliminary geophysical surveys (Photo 3, Figure 5-2), 
hand-held metal detectors (Photo 4, Figure 5-2), and visual inspection were used to verify 
removal of debris. If debris was detected in the excavation at 2 feet bgs, the immediate area 
containing the debris was excavated until removal was confirmed. Soil excavated from isolated 
geophysical anomalies outside the larger, main excavation areas was loaded directly into dump 
trucks for transport to the mechanical screen plant (Photo 5, Figure 5-2). All excavated soil 
remained within the area from which it was excavated. In other words, excavated NBA soil was 
not combined or staged with SBA soil. Any identifiable lead fragments exhumed during 
excavation were separated and managed in accordance with applicable sections of SNUNM's 
Environmental Health and Safety Manual, Section 10L-Management of Excess Metallic Lead, 
until the lead was recycled through SNUNM's Lead Reuse Program. 

In general, the depth of excavation was approximately 2 feet bgs, although some areas required 
excavation deeper than 2 feet bgs to remove the debris. The following information summarizes 
the excavation/removal activities and results for the NBA, SBA, and TTBA at SWMU 91. 
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5.1.2 Excavation of the Northern Burial Area 

Excavation began in the NBA on August 13, 2004. Approximately 9,000 cy of screened soil 
were generated from excavation activities in the NBA. The debris buried in the NBA included a 
wide range of materials in varying sizes. The largest of the areas excavated in the NBA 
covered approximately 46,400 square feet. In addition to this excavation, 29 other smaller 
areas were excavated within the NBA ranging in size from 14 to 680 square feet. The boundary 
of the largest excavation area within the NBA was extended along the northern, western, and 
southern boundaries as shown in Figure 5.1.2-1 to include some of the surrounding anomalies 
in order to facilitate excavation and debris removal. Using the tracked excavator, soil was 
removed to a depth of 2 feet bgs. Water was used to control dust emissions resulting from the 
excavation process. Excavated soil was placed into a dump truck and transported to the 
screening stockpile (Photos 2, 5, and 6, Figure 5-2). 

Once excavation was completed, a preliminary geophysical survey was conducted over the 
excavated surfaces of the NBA. Several isolated anomalies were identified by the survey that 
required additional excavation. These anomalies were found using the grid established on the 
excavation floor and their removal was confirmed using hand-held metal detectors and a final 
confirmatory geophysical survey (Photos 3 and 4, Figure 5-2). 

Once the removal of anomalies was completed, a 60-foot grid was established on the floor of 
the largest excavated area in the NBA. Stakes were placed at each node of the grid and 
numbered sequentially as NBA 1 through NBA20. A soil sample was collected at each of the 
marked nodes and identified using the sequential numbering system. The in situ soil sampling 
process is shown in Photo 7 in Figure 5-2. The sample locations were recorded using the GPS. 
In addition to the sample locations, the boundary of the excavation was also recorded and 
superimposed over the boundary of the geophysical survey performed for the area to document 
the inclusion of adjacent anomalies in order to accurately depict the extent of excavation around 
those anomalies. Due to instrument limitations, the boundaries of the smaller anomalies were 
not recorded using the GPS. Anomalies larger than 100 square feet in the NBA outside the 
boundary of the largest excavation were sampled individually. NBA21 and NBA22 were 
collected from NBA excavations larger than 100 square feet. The locations of NBA21 and 
NBA22 were recorded using the GPS. Figure 5.1.2-1 shows the locations of in situ samples 
collected from the NBA. Confirmatory sample results (in situ) are presented and discussed in 
Section 5.3.3, and soil pile confirmatory sampling results are discussed in Section 5.3.4. 

5.1.3 Excavation of the Southern Burial Area 

Excavation of the SBA began on September 20, 2004. Approximately 2,450 cy of screened soil 
were generated from excavation activities in the SBA. The SBA contained smaller, discrete 
anomalies that were less concentrated than in the NBA (Figure 5-1). The largest of these areas 
encompassed approximately 380 square feet. Thirty-seven other buried anomalies, ranging in 
size from 15 to 160 square feet, were targeted for excavation within the SBA. 

Using the same excavation approach as described in Section 5.1.1, approximately 2 feet of soil 
were removed from each of the anomalies identified in the SBA. Visual inspection and a 
preliminary geophysical survey were then performed at each excavation to determine whether 
all buried test debris had been removed. Once significant anomalies had been removed from 

AU6-05/WP/SNL05:R5694.doc 5-9 840857.04.21 06/09/05 10:11 AM 



This page intentionally left blank. 

AU6-05NJP/SNL05:R5694.doc 5-10 840857.04.21 06/09/05 10:11 AM 



Mapid= 050310 04/24/05 SNL ElliS OR!l. 6146 mdbarth n-D050310.aml 
414500 

0 

I 

D 

D 

NBA10 
• 

NBA9 
• 

+ 

NBAS 
• 

NBA7 
• 

Cl 

B NBA~ 

414500 

Legend 

• Confirmatory Sample Location (in situ) 

Geophysical Anomaly Boundary 

Approximate Final Excavation Boundary 

840857.04210000 A18 

5-11 

Figure 5-1.2-1 
SWMU 91 

Extent of Excavation in NBA and 
Location of In Situ 

Confirmatory Samples 
40 80 

ScalelnFeet 

9.8 19.2 

Scale In Meter• 

Sandia National Laboratories, New Mexico 
Environmental Geoaraohic Information Svstem 

i 



the SBA, the floor of excavated areas that were greater than 100 square feet were sampled. In 
addition to sampling excavated areas greater than 100 square feet, the floors of eight other 
excavations were sampled. A total of 16 in situ samples were collected in the SBA. Sample 
locations in the SBA were recorded using the GPS and are shown in Figure 5.1.3-1. Due to 
instrument limitations, the boundaries of the excavations in the SBA were not recorded. 
Confirmatory sample results (in situ) are presented and discussed in Section 5.3.3, and soil pile 
confirmatory sampling results are discussed in Section 5.3.4. 

5.1.4 Excavation of the Test Trench Burial Area 

Excavation of the TTBA began on September 22, 2004. Approximately 4,900 cy of screened 
soil were generated from excavation activities in the TTBA. The scope of excavation in the 
TTBA included discrete geophysical anomalies as well as the remainder of the test trench as 
defined by the boundary shown in Figure 5-1. Because the TTBA was the epicenter of the 
testing conducted at the site, the entire area was excavated to remove potentially contaminated 
soil and all debris greater than Yz inch in diameter. The TTBA encompassed approximately 
14,500 square feet and was comprised of the north-south and east-west intersecting trenches 
as well as adjacent anomalies within the diamond created by connecting the trench ends. The 
TTBA was thought to contain primarily test debris blown into the ground during testing activities. 
In order to simplify the removal of anomalies and meet sloping requirements, a benched 
approach was used to excavate the TTBA. The first step of the excavation connected the outer 
edges of the trenches to form a diamond (Figure 5-1). Approximately 2 feet of soil were 
removed from the area inside the diamond. Approximately 2 feet of soil were also removed 
from the trench floor and sidewalls. After removal of the top 2 feet of material in the TTBA, a 
preliminary geophysical survey was performed that revealed a strong concentration of metallic 
material in the northeast quadrant of the TTBA. Excavation continued in these locations and 
extended past the boundary created by the diamond until hand-held metal detectors indicated 
the test debris had been removed. A second geophysical survey was conducted in the newly 
excavated areas. Once the geophysical survey confirmed that all anomalies had been removed 
from the TTBA, a 30-foot sampling grid was established over the area. Figure 5.1.4-1 shows 
the excavation boundaries and in situ sample locations for the TTBA. Confirmatory sample 
results (in situ) are presented and described in Section 5.3.3, and soil pile confirmatory 
sampling results are discussed in Section 5.3.4. 

5.1.5 Mechanical Screening of Excavated Soil 

The soil excavated from the burial areas was stockpiled before being processed to separate 
lead fragments and test debris greater than Yz inch from the soil. Excavated material was 
placed onto the mechanical screen using a tracked excavator as shown in Photo 8 of 
Figure 5.2. Soil from various excavations within a burial area was combined during the 
screening process; however, soil excavated from different burial areas was kept isolated. 

Separation of the debris from the excavated soil was accomplished through the use of a 
mechanical power screen unit equipped with a %-inch mesh lower screen. The mechanical 
screen used at SWMU 91 was equipped with a three-deck system and four output chutes 
(Figure 5.1.5-1 ). The three decks were outfitted with metal screens designed to sequentially 
separate the soil and material fed through the unit into different sizes. As excavated material 
was loaded onto the unit, it passed through 4-inch, 2-inch, and %-inch screens (Photos 8 and 9, 
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Figure 5.1 .5-1 
Mechanical Screening Plant Used During the 2004 VCA 
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Figure 5-2). Each screen removed debris, lead fragments, rocks, and soil clumps from the 
excavated material. As each screen removed material, the material was transported away from 
the screen unit through conveyor belts. The conveyor belts carrying material greater than 
% inch deposited the material separated by the screens into stockpiles, which were then routed 
through the debris segregation process. Photo 9 in Figure 5-2 shows 2-inch material being 
deposited in a stockpile. Figure 5.1.5-1 shows an alternate view of the mechanical screening 
plant. Any identifiable lead fragments isolated during the mechanical separation process were 
managed in accordance with applicable sections of SNLINM's Environmental Health and Safety 
Manual, Section 10L-Management of Excess Metallic Lead. Soilless than% inch passed 
through all the screens and was loaded directly into dump trucks and transported to staging 
areas (Photo 10, Figure 5-2). 

5.1.6 Soil Pile Management 

All soil excavated from SWMU 91 was screened and segregated into 100-cy piles for sampling 
(Photos 11 and 12, Figure 5-2). The soil piles were not covered; water was sprayed onto the 
piles to form a surficial crust that controlled dust. Soil piles awaiting analytical evaluation were 
staged within the site boundary. A marker was inserted in each soil pile displaying the 
corresponding site-specific pile/sample identification number. Soil pile confirmatory sampling 
results are discussed for each burial area in Section 5.3.4. 

5.2 Waste Management 

The types and volumes of wastes generated during the 2004 SWMU 91 VCA are summarized in 
Table 5.2-1. Other materials that were not waste were also generated from remediation 
activities and are summarized in Table 5.2-2. All reclaimed lead was transferred to the SNLINM 
Lead Reuse Program for recycling at an approved off-site facility. Other various metal debris 
was recycled through SNL/NM's Reapplications Organization. All soil that passed the cleanup 
criterion was either regraded or left stockpiled on site. All rock was placed in the bottom of the 
NBA or TTBA excavation. 

5.2.1 Debris Segregation 

After the debris was mechanically separated from the excavated soil, it was stockpiled for 
segregation (Photo 13, Figure 5-2) within the operational boundaries of SWMU 91. A conveyor 
belt was used to facilitate segregation of the screened debris and remove rocks and soil clumps 
from the waste stream. A skid loader was used to load stockpiled debris onto the conveyor belt 
through a feed hopper (Photo 14, Figure 5-2), which fed the debris onto the conveyor belt in an 
even distribution. The debris removed from the conveyor belt by field technicians was placed 
into appropriate containers according to debris category (Photos 15, 16, and 17 in Figure 5-2). 
Segregated debris and rocks were not sampled. The debris was segregated according to final 
disposal and recycling requirements. Soil or rocks remaining on the conveyor belt were allowed 
to exit the belt and were removed by the skid loader. Approximately 300 cy of soil and 500 cy of 
rock were generated from the debris segregation process. The resulting soil piles were 
sampled to determine whether the material was suitable to remain on site. The sample results 
from the soil piles generated during the debris segregation process are summarized in 
Section 5.3.4.4. 
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Table 5.2-1 
Types and Amounts of Waste Generated at SWMU 91 

Waste Type 
Screened Debris (Concrete) 
Screened Debris (Wood, Plastic, Glass) 
Excavated Debris (Insulation) 
Excavated Debris (Spent Rocket Motors) 
PPE (Tyvek, Leather Gloves, Ear Plugs, Nitrile 
Gloves, Cotton Glove Liners) 
PPE (Respirator Cartridges) 
Screened Soil Exceeding 750 mg/kg Total Lead 

cy 
KAFB 
mg/kg 
PPE 
SWMU 

= Cubic yard( s ). 
= Kirtland Air Force Base. 
= Milligram(s) per kilogram. 
= Personal protective equipment. 
=Solid Waste Management Unit. 

Approximate 
Amount 
20cy 
20 cy 
2 cy 

4 
150 gallons 

55 gallons 
340 cy 

Table 5.2-2 

Waste Type 
Nonregulated 
Nonregulated 
Nonregulated 
KAFB Explosive Ordnance Division 
Nonregulated 

Hazardous Waste 
Hazardous Waste 

Types and Amounts of Nonwaste Materials Generated at SWMU 91 

Material Type 
Screened Debris (Metals) 
Lead Fragments (Greater Than~ inch) 
Rocks 
Screened Soil Below 750 mg!kg Total Lead 

cy 
lbs 
mglkg 
SWMU 

5.2.2 

= Cubic yard( s ). 
=Pounds. 
= Milligram(s) per kilogram. 
= Solid Waste Management Unit. 

Excavated Debris 

Approximate 
Amount Material Classification 
100 cy Recyclable Metal 

37,570 lbs Recyclable Metal 
500 cy Replaceable Material 

16,350 cy Replaceable Material 

During the excavation of the SBA, insulation and rocket motors were uncovered at one of the 
anomaly locations. The insulation was determined to be standard loose insulation and 
packaged in 1-cy wrangler bags for disposal. A sample of the insulation was collected and 
submitted for radiological and asbestos testing. The results indicated the material did not 
contain asbestos or anomalous radiological activity and the insulation was disposed of as 
nonregulated solid waste. The rocket motors were collected by KAFB EOD for disposal in 
accordance with applicable guidelines. 

5.2.3 Personal Protective Equipment and Project Generated Waste 

PPE and project-generated waste produced during remediation activities at SWMU 91 were 
managed in accordance with SNL/NM waste disposal guidelines as documented in applicable 
sections of the SNL/NM Environmental Health and Safety Manual. 
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5.2.4 Soil Exceeding Cleanup Criterion for Total Lead 

Approximately 340 cy of the total soil excavated from SWMU 91 exceeded the project cleanup 
criterion of 750 mg/kg total lead and was disposed of off site as hazardous waste. The soil was 
packaged according to waste disposal requirements in lined, roll-off containers and shipped to 
an approved, permitted off-site facility for final disposal (Photo 16, Figure 5-2). 

5.2.5 Screened Debris 

Approximately 100 cy of metal were collected during the debris segregation process and 
packaged in roll-off containers for shipment to an approved facility for recycling. Metals were 
not segregated by type (e.g., ferrous, nonferrous) (Photo 17, Figure 5-2). Approximately 40 cy 
of nonmetallic debris collected during the debris segregation process (concrete, wood, plastic, 
and rubber) were packaged in roll-off containers and disposed of off site as nonregulated solid 
waste (Photo 18, Figure 5-2). 

5.2.6 Lead Fragments 

Approximately 37,500 pounds of lead fragments were recovered from the excavation, 
screening, and segregation process and were managed in accordance with applicable sections 
of SNLINM's Environmental Health and Safety Manual, Section 10L-Management of Excess 
Metallic Lead. Identifiable lead fragments were stored in clearly labeled and sealed drums 
(Photo 19, Figure 5-2) that were delivered to the SNL/NM Hazardous Waste Management 
Facility for eventual shipment to an approved, off-site recycling facility. This recycling process 
was set up by personnel responsible for SNLINM's Lead Reuse Program. 

5.2.7 Rocks 

Rocks excavated during remediation activities were placed on the floor of the NBA or TTBA 
excavations as a marker layer prior to backfilling. 

5.2.8 Screened Soil Below Cleanup Criterion for Total Lead 

Approximately 16,350 cy of soil screened at SWMU 91 met the requirements for use on site as 
backfill material. The soil with lead concentrations below the 750 mg/kg total lead cleanup 
criterion was returned to the originating burial area (NBA, SBA, and, to a lesser extent, TTBA) or 
left in stockpiles within the site boundary. 

5.3 Verification of Corrective Action Objectives 

This section presents the information used to verify that the VCA corrective action objectives 
were achieved. A final risk assessment for SWMU 91 is not necessary because the only 
significant COC relative to risk criteria is lead, and the cleanup standard for lead (750 mg/kg) 
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was previously determined and approved by the NMED (Olson and Moats March 2000). The 
criteria for verifying that the 2004 VCA objectives were met are defined in the VCA Plan 
(SNL/NM June 2004) and summarized earlier in this chapter. The information used to verify 
that the excavated areas (in situ soil) and screened soil piles met the lead cleanup criterion of 
750 mg/kg is presented in Sections 5.3.3 and 5.3.4, respectively. 

5.3.1 Verification Surveys and Soil Sampling 

Confirmatory geophysical surveys and soil sampling of both the excavated areas (in situ 
samples) and the resulting screened soil piles verified that corrective action objectives had been 
achieved. The confirmatory geophysical surveys were performed over the excavated burial 
areas using the same methods and equipment used previously at the site to identify the 
locations of significant concentrations of test debris. Confirmatory soil sampling was performed 
as described in the SWMU 91 VCA Plan (SNL/NM June 2004) and is summarized in this 
section. 

All samples collected were delivered to the SNL/NM Sample Management Office (SMO) for 
shipment to the analytical laboratory. Every sample collected at the site was recorded using a 
SMO Analysis Request/Chain of Custody (AR/COC) form and tracked according to the AR/COC 
number. Sampling personnel followed SMO protocol for completing AR/COCs and sample 
labeling. Disposable polyethylene-type scoops were used to collect the soil samples. Each 
scoop was used only once per pile or in situ confirmatory location. Used scoops were cleaned 
until all visible signs of contamination were removed. After cleaning, the used scoops were 
disposed of as solid waste. 

The laboratory used EPA Method 601 OB (EPA November 1986) to analyze the samples from 
SWMU 91. In addition, specific steps were used to prepare the soil samples for analysis. 
Figures 5.3.1-1 and 5.3.1-2 contain the sample preparation steps followed by the laboratory and 
the resulting data evaluation steps. 

5.3.2 Removal of Debris 

The removal of debris greater than % inch was confirmed using hand-held metal detectors, 
visual inspection, documentation of the mechanical screening process, and verified with a 
confirmatory EM-61 geophysical survey. As individual geophysical anomalies were excavated 
in a burial area, preliminary geophysical surveys, hand-held metal detector surveys, and visual 
inspection were performed to confirm debris removal in the immediate vicinity. After completing 
the excavation, verification sampling, backfilling, and regrading of a burial area, an EM-61 
geophysical survey was performed to complete the verification process (Photo 20, Figure 5-2). 
Although the TTBA was not completely backfilled, all excavated areas were graded and sloped 
to allow the geophysical verification survey to be completed. Based upon the relatively common 
occurrence of small (less than% inch in diameter) metal debris in the shallow subsurface (such 
as nails and small wire) only anomalies indicating a significant debris item or concentration of 
debris items were investigated further and removed. The final geophysical survey is included as 
Figure 5.3.2-1. 
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5.3.3 Verification of Cleanup Goal-Excavated Areas 

Confirmatory soil samples were collected from the floor of the excavated burial areas to confirm 
the in situ soil met the cleanup goal for total lead concentrations. The soil samples were 
analyzed for lead and the results were grouped by burial area. If the total lead concentration for 
a burial area was equal to or less than 750 mg/kg, based upon the 95th UCL of the mean 
concentration calculated for the corresponding confirmatory data set, the area met the cleanup 
goal. In situ soil sample results and soil pile confirmatory sample results for individual burial 
areas were not combined for conservatism, because the soil pile samples were expected to 
have a higher lead concentration than the in situ soil beneath the corresponding excavated 
area. 

In the NBA, a 60-foot grid was established on the excavation floor of the largest excavation, and 
a grab sample was collected from the node of each grid point. In addition to the grid-based 
sampling, confirmatory samples were collected from all excavation areas greater than 
100 square feet. Twenty-two confirmatory soil samples were collected from the NBA. The 
location of each of the samples collected from the NBA is shown in Figure 5.1.2-1. The sample 
results for the in situ samples collected from the NBA are summarized in Table 5.3.3-1. The 
95th UCL of the mean concentration for the in situ NBA confirmatory sample results is 
165.2 mg/kg, well below the 750 mg/kg cleanup standard. 

Due to the smaller size of the geophysical anomalies in the SBA, confirmatory grab samples 
were collected from all excavation areas greater than 100 square feet. In addition to the size
specific sample locations, the floors of eight smaller excavated locations were sampled. The 
additional sample locations were selected to achieve a representative data set for the SBA. A 
total of 16 confirmatory samples were collected from the SBA. The location of each of the in 
situ samples collected in the SBA is shown in Figure 5.1.3-1. The sample results for the in situ 
samples collected from the SBA are summarized in Table 5.3.3-1. The 95th UCL of the mean 
concentration for the in situ SBA confirmatory sample results is 151.8 mg/kg, well below the 
750 mg/kg cleanup standard. 

In the TTBA, a 30-foot grid was established on the excavation floor. The more tightly spaced 
30-foot grid was selected due to the size of ttie TTBA and previous sampling results that 
indicated this part of SWMU 91 was the most contaminated and very close to the cleanup goal 
(Section 2.4.6). A grab sample was collected from the node of each grid point. Twenty-two 
confirmatory samples were collected from the TTBA. The locations of the in situ samples 
collected from the TTBA are shown in Figure 5.1.4-1. The results for the in situ samples 
collected from the TTBA are summarized in Table 5.3.3-1. The 95th UCL of the mean 
concentration for in situ TTBA confirmatory sample results is 448.3 mg/kg, well below the 
750 mg/kg cleanup standard. As predicted by the revised CSM, the TTBA exhibited the highest 
lead concentration of the three areas. 

5.3.4 Verification of Cleanup Goal-Screened Soil Piles 

Confirmatory soil samples were collected from the soil piles after completing the mechanical 
screening process to remove lead fragments and test debris greater than 1h inch in diameter 
following the sampling and analytical process shown in Figures 5.3.1-1 and 5.3.1-2. The 
minimum sampling frequency for soil piles was one sample per 50 cy and the maximum soil pile 
volume was 100 cy. In almost all cases, screened soil was stockpiled in 100-cy piles and two 
samples were collected to characterize each pile. A summary of the analytical results for 

AU6-05/WP/SNL05:R5694.doc 5-31 840857.04.21 06/09/05 10:11 AM 



Table 5.3.3-1 
SWMU 91 NBA, SBA, and TTBA In Situ Soil Sample Results 

Sample Record Lead 
Number Number'l ER Sample ID (mg/k_gj MDL 

NBASamples 
065780-011 607823 91-NBA-01 32.9 0.284 
065780-012 607823 91-NBA-02 12.5 0.283 
065787-001 607848 91-NBA-03 15.2 5.61 
065787-002 607848 91-NBA-04 165 5.54 
065787-003 607848 91-NBA-05 19.4 5.62 
065787-004 607848 91-NBA-06 98.5 5.66 
065787-005 607848 91-NBA-07 17.1 5.63 
065787-006 607848 91-NBA-08 52.8 5.61 
065787-007 607848 91-NBA-09 26.9 5.57 
065787-008 607848 91-NBA-10 49.8 5.57 
065787-009 607848 91-NBA-11 11.7 5.63 
065787-010 607848 91-NBA-12 11.5 5.61 
065787-011 607848 91-NBA-13 16.6 5.62 
065787-012 607848 91-NBA-14 78.5 5.61 
065790-001 607851 91-NBA-15 76.1 J 5.58 
065790-002 607851 91-NBA-16 18.7 J 5.62 
065790-003 607851 91-NBA-17 31.4 J 5.65 
065790-004 607851 91-NBA-18 19.5 J 5.66 
065790-005 607851 91-NBA-19 180 J 5.57 
065790-006 607851 91-NBA-20 492 J 5.56 
065802-010 607863 91-NBA-21 12.5 5.61 
065803-029 607864 91-NBA-022 20.6 J 5.57 
95th UCL of Mean 165.2 
SBASamples 
065793-001 607854 91-SBA-01 13.9 J 5.63 
065793-002 607854 91-SBA-02 17.2 J 5.62 
065793-003 607854 91-SBA-03 19.3 J 5.61 
065793-004 607854 91-SBA-04 14 J 5.66 
065793-005 607854 91-SBA-05 16.7 J 5.57 
065793-006 607854 91-SBA-06 14.9 J 5.62 
065797-001 607858 91-SBA-07 106 J 5.54 
065797-002 607858 91-SBA-08 34.6 J 5.6 
065797-003 607858 91-SBA-09 372 J 5.64 
065797-004 607858 91-SBA-10 14.3 J 5.66 
065797-005 607858 91-SBA-11 26.8 J 5.61 
065797-006 607858 91-SBA-12 18.1 J 5.56 
065797-007 607858 91-SBA-13 8.33 J 5.61 
065797-008 607858 91-SBA-14 20J 5.66 
065797-009 607858 91-SBA-15 13.6 J 5.57 
95th UCL of Mean 151.8 

Refer to footnotes at end of table. 
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Table 5.3.3-1 (Concluded) 
SWMU 91 NBA, SBA, and TTBA In Situ Soil Sample Results 

Sample Record Lead 
Number Numbera ER Sample ID (mglkg) MDL 

TTBA Samples 
065800-001 607861 91-TTA-01 30.8 5.62 
065800-002 607861 91-TTA-02 30.5 5.61 
065800-003 607861 91-TTA-03 14.9 J 5.61 
065800-004 607861 91-TTA-04 166 5.64 
065800-005 607861 91-TTA-05 64.4 5.62 
065800-006 607861 91-TTA-06 114 5.65 
065800-007 607861 91-TTA-07 35.3 5.65 
065800-008 607861 91-TTA-08 11.4 5.61 
065800-009 607861 91-TTA-09 123 J 5.62 
065800-010 607861 91-TTA-10 359 J 5.6 
065800-011 607861 91-TTA-11 2,160 5.66 
065800-012 607861 91-TTA-12 116 5.65 
065800-013 607861 91-TTA-13 22.5 5.62 
065800-014 607861 91-TTA-14 596 5.62 
065800-015 607861 91-TTA-15 154 5.61 
065800-016 607861 91-TTA-16 42.1 5.64 
065800-017 607861 91-TTA-17 17.7 5.64 
065800-018 607861 91-TTA-18 30.4 5.63 
065800-019 607861 91-TTA-19 69.2 5.65 
065800-020 607861 91-TTA-20 614 5.61 
065800-021 607861 91-TTA-21 38.3 5.64 
065800-022 607861 91-TTA-22 13.1 5.64 
95th UCL of Mean 448.3 

8 Analysis Request/Chain of Custody record. 
ER = Environmental Restoration. 
ID = Identification. 
J = Estimated concentration. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NBA = Northern Burial Area. 
SBA = Southern Burial Area. 
SWMU = Solid Waste Management Unit. 
TTBA =Test Trench Burial Area. 
UCL =Upper confidence limit. 

screened soil is presented in Tables 5.3.4-1 through 5.3.4-3. Results for screened soil that 
passed the 750 mg/kg cleanup criterion are presented in Table 5.3.4-1. Table 5.3.4-2 presents 
split-sample analytical results for samples collected by NMED Oversight Bureau (08) personnel 
for NBA soil piles and in situ grid points. Results for screened soil that failed the 750 mg/kg 
cleanup criterion are presented in Table 5.3.4-3. The sample pairs representing each 100-cy 
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Table 5.3.4-1 
SWMU 91 Sample Results for Screened Soil Below Lead Cleanup Criterion 

Sample Record Lead Volume 
Number Number8 ER Sample 10 (mg/kg) MDL (cy) 

NBASamples 
065779-001 607822 91-N8A-082004-0 1 A 148 J 0.284 50 
065779-R02 607822 91-N8A-082004-01 8 143 Jb 5.61 50 
065779-003 607822 91-N 8A-082004-02A 222 J 0.28 50 
065779-004 607822 91-N8A-082004-028 127 J 0.285 50 
065779-005 607822 91-N8A-082004-03A 165 J 0.284 50 
065779-006 607822 91-N8A-082004-038 194 J 0.284 50 
065779-007 607822 91-N8A-082004-04A 230J 0.282 50 
065779-008 607822 91-N8A-082004-048 179 J 0.282 50 
065779-009 607822 91-N8A-082004-05A 197 J 0.281 50 
065779-010 607822 91-N8A-082004-058 208J 0.283 50 
065779-011 607822 91-N8A-082004-06A 168 J 0.284 50 
065779-012 607822 91-N8A-082004-068 162 J 0.283 50 
065779-013 607822 91-N8A-082004-07 A 383 J 0.283 50 
065779-014 607822 91-N8A-082004-078 231 J 0.285 50 
065780-001 607823 91-N 8A-082004-08A 368 0.279 50 
065780-002 607823 91-N8A-082004-088 242 0.283 50 
065780-003 607823 91-N8A-082304-01A 117 0.28 50 
065780-004 607823 91-N8A-082304-01 8 326 0.283 50 
065780-005 607823 91-N8A-082304-02A 321 0.278 50 
065780-006 607823 91-N8A-082304-028 202 0.283 50 
065780-007 607823 91-N 8A-082304-03A 181 0.284 50 
065780-008 607823 91-N8A-082304-038 162 0.284 50 
065780-009 607823 91-N8A-082304-04A 208 0.283 50 
065780-010 607823 91-N8A-082304-048 224 0.284 50 
065781-001 607824 91-N8A-082404-01 A 83.4 J 0.283 50 
065781-002 607824 91-N8A-082404-01 8 131 J 0.283 50 
065781-003 607824 91-N8A-082404-02A 89.2 J 0.28 50 
065781-004 607824 91-N8A-082404-028 138 J 0.284 50 
065781-005 607824 91-N8A-082404-03A 127 J 0.284 50 
065781-006 607824 91-N8A-082404-038 79 J 0.283 50 
065781-007 607824 91-N8A-082404-04A 124 J 0.282 50 
065781-008 607824 91-N8A-082404-048 118 J 0.281 50 
065781-009 607824 91-N8A-082404-05A 202 J 0.28 50 
065781-010 607824 91-N8A-082404-058 181 J 0.281 50 
065781-011 607824 91-N8A-082404-06A 155 J 0.283 50 
065781-012 607824 91-N8A-082404-068 117 J 0.284 50 
065782-001 607825 91-N8A-082504-01A 147 70.4 50 
065782-002 607825 91-N 8A-082504-0 1 8 186 69.9 50 
065782-003 607825 91-N8A-082504-02A 333 70.2 50 
065782-004 607825 91-N8A-082504-028 295 70.8 50 
065782-005 607825 91-N8A-082504-03A 242 70.1 50 
065782-006C 607825 91-N8A-082504-038 879 69.9 50 
065782-007 607825 91-N8A-082504-04A 222 70.9 50 
065782-008 607825 91-N8A-082504-048 301 70.1 50 
065782-009 607825 91-N8A-082504-05A 197 69.7 50 
065782-010 607825 91-N8A-082504-058 507 70.2 50 

Refer to footnotes at end of table. 
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Table 5.3.4-1 (Continued) 
SWMU 91 Sample Results for Screened Soil Below Lead Cleanup Criterion 

Sample Record Lead Volume 
Number Numbera ER Sample ID (mg/kg) MDL (cy) 

NBA Samples (cont.) 
065782-011 607825 91-N8A-082504-07 A 281 70.5 50 
065782-012 607825 91-N8A-082504-078 560 70.8 50 
065783-001 607826 91-N8A-082604-01A 348 J 70.2 50 
065783-002 607826 91-N8A-082604-01 8 238J 69.8 50 
065783-003 607826 91-N 8A-082604-02A 220 J 69.8 50 
065783-004 607826 91-N8A-082604-028 236 J 70.2 50 
065783-005 607826 91-N8A-082604-03A 187 J 70.4 50 
065783-006 607826 91-N8A-082604-038 217 J 69.3 50 
065783-007 607826 91-N8A-082604-04A 229J 68.6 50 
065783-008 607826 91-N 8A-082604-048 316 J 70.4 50 
065783-009 607826 91-N 8A-082604-05A 241 J 69.7 50 
065783-010 607826 91-N8A-082604-058 152 J 70.4 50 
065783-011 607826 91-N8A-082504-06A 248 J 70.5 50 
065783-012 607826 91-N8A-082504-068 241 J 69.4 50 
065783-013 607826 91-N8A-082504-07 A 160 J 69.9 50 
065783-014 607826 91-N8A-082504-078 189 J 69.9 50 
065783-015 607826 91-N8A-082504-08A 406 J 68.7 50 
065783-016 607826 91-N8A-082504-088 179 J 69.8 50 
065783-017 607826 91-N8A-082604-06A 172 J 70.2 50 
065783-018 607826 91-N 8A-082604-068 333 J 69.9 50 
065784-001 607827 91-N8A-082704-01A 325 70.6 50 
065784-002 607827 91-N8A-082704-01 8 375 70.8 50 
065784-003 607827 91-N8A-082704-02A 231 70.4 50 
065784-004 607827 91-N8A-082704-028 166 70.4 50 
065784-005 607827 91-N8A-082704-03A 220 70.9 50 
065784-006 607827 91-N8A-082704-038 176 70.5 50 
065784-007 607827 91-N 8A-083004-0 1 A 442 69.8 50 
065784-008 607827 91-N8A-083004-01 8 705 70.6 50 
065784-R09 607827 91-N8A-083004-02A 520 Jb 5.62 50 
065784-010 607827 91-N8A-083004-028 352 70.8 50 
065784-011 607827 91-N8A-083004-03A 281 70.5 50 
065784-012 607827 91-N8A-083004-038 246 69.9 50 
065785-001 607828 91-N8A-0831 04-01 A 426 5.66 50 
065785-002 607828 91-N8A-0831 04-01 8 368 5.61 50 
065785-003 607828 91-N8A-0831 04-02A 172 5.66 50 
065785-004 607828 91-N8A-0831 04-028 166 5.62 50 
065785-005 607828 91-N8A-083004-04A 233 5.62 50 
065785-006 607828 91-N8A-083004-048 164 5.66 50 
065785-007 607828 91-N8A-083004-05A 370 5.64 50 
065785-008 607828 91-N8A-083004-058 232 5.62 50 
065785-009 607828 91-N 8A-083004-06A 257 5.66 50 
065785-010 607828 91-N 8A-083004-068 274 5.63 50 
065785-011 607828 91-N8A-083004-07 A 180 5.53 50 
065785-012 607828 91-N8A-083004-078 207 5.61 50 
065786-001 607847 91-N8A-0831 04-03A 247 5.62 50 
065786-002 607847 91-N 8A-0831 04-038 177 5.64 50 

Refer to footnotes at end of table. 
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Table 5.3.4-1 (Continued) 
SWMU 91 Sample Results for Screened Soil Below Lead Cleanup Criterion 

Sample Record Lead Volume 
Number Number<' ER Sample 10 (mglkg) MDL (cy) 

NBA Samples (cont.) 
065786-003 607847 91-N 8A-0831 04-04A 236 5.64 50 
065786-004 607847 91-N8A-0831 04-048 368 5.62 50 
065786-005 607847 91-N8A-0831 04-05A 280 5.63 50 
065786-006 607847 91-N8A-0831 04-058 230 5.64 50 
065786-007 607847 91-N8A-0831 04-06A 236 5.62 50 
065786-008 607847 91-N8A-0831 04-068 235 5.67 50 
065786-009 607847 91-N 8A-0831 04-07 A 423 5.63 50 
065786-010 607847 91-N8A-0831 04-078 252 5.61 50 
065786-011 607847 91-N 8A-090 1 04-01 A 266 5.65 50 
065786-012 607847 91-N8A-090104-01 8 421 5.63 50 
065786-013 607847 91-N8A-0901 04-02A 194 5.65 50 
065786-014 607847 91-N8A-0901 04-028 500 5.58 50 
065786-015 607847 91-N8A-090 1 04-03A 150 5.64 50 
065786-016 607847 91-N 8A-090 104-038 107 5.53 50 
065786-017 607847 91-N8A-090104-04A 195 5.56 50 
065786-018 607847 91-N 8A-090 1 04-04 8 382 5.61 50 
065786-019 607847 91-N8A-0901 04-05A 95.8 5.53 50 
065786-020 607847 91-N8A-090104-058 106 5.57 50 
065786-021 607847 91-N8A-0901 04-06A 260J 5.62 50 
065786-022 607847 91-N8A-0901 04-068 159 J 5.63 50 
065786-023 607847 91-N8A-090104-07 A 133 J 5.53 50 
065786-024 607847 91-N8A-0901 04-078 162 J 5.62 50 
065788-001 607849 91-N 8A-090204-0 1 A 216 J 5.58 50 
065788-002 607849 91-N 8A-090204-0 1 8 198 J 5.57 50 
065788-003 607849 91-N8A-090204-02A 204J 5.66 50 
065788-004 607849 91-N8A-090204-028 221 J 5.66 50 
065788-005 607849 91-N8A-090204-03A 139 J 5.62 50 
065788-006 607849 91-N8A-090204-038 174 J 5.63 50 
065788-007 607849 91-N8A-090204-04A 163 J 5.62 50 
065788-008 607849 91-N 8A-090204-048 177 J 5.62 50 
065788-009 607849 91-N8A-090204-05A 207 J 5.61 50 
065788-010 607849 91-N8A-090204-058 197 J 5.61 50 
065788-011 607849 91-N8A-090204-06A 514 J 5.61 50 
065788-R12 607849 91-N 8A-090204-068 295Jb 5.64 50 
065788-013 607849 91-N8A-090204-07 A 454 J 5.57 50 
065788-014 607849 91-N8A-090204-078 314 J 5.63 50 
065788-015 607849 91-N8A-090704-01 A 361 J 5.6 50 
065788-016 607849 91-N8A-090704-01 8 350 J 5.61 50 
065788-017 607849 91-N8A-090704-02A 594 J 5.61 50 
065788-018 607849 91-N8A-090704-028 465 J 5.67 50 
065788-019 607849 91-N8A-090704-03A 320 J 5.57 50 
065788-020 607849 91-N8A-090704-038 238J 5.65 50 
065788-021 607849 91-N8A-090704-04A 588 J 5.67 50 
065788-022 607849 91-N8A-090704-048 184 J 5.6 50 
065788-023 607849 91-N8A-090704-05A 90.2 J 5.62 50 
065788-024 607849 91-N8A-090704-058 89.4 J 5.61 50 

Refer to footnotes at end of table. 
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Table 5.3.4-1 (Continued) 
SWMU 91 Sample Results for Screened Soil Below Lead Cleanup Criterion 

Sample Record Lead Volume 
Number Numbera ER Sample 10 (mg/kg) MDL (cy) 

NBA Samples (cont.) 
065788-025 607849 91-N8A-090704-06A 135 J 5.55 50 
065788-026 607849 91-N8A-090704-068 76.5J 5.66 50 
065788-027 607849 91-N8A-090704-07 A 213 J 5.65 50 
065788-028 607849 91-N8A-090704-078 444J 5.63 50 
065788-029 607849 91-N8A-090804-01 A 87.1 J 5.57 50 
065788-030 607849 91-N8A-090804-01 8 111 J 5.6 50 
065788-031 607849 91-N8A-090804-02A 365J 5.56 50 
065788-032 607849 91-N8A-090804-028 139 J 5.55 50 
065788-033 607849 91-N8A-090804-03A 187 J 5.62 50 
065788-034 607849 91-N8A-090804-038 138 J 5.55 50 
065788-035 607849 91-N8A-090804-04A 93.3 J 5.6 50 
065788-036 607849 91-N8A-090804-048 93.4 J 5.58 50 
065788-037 607849 91-N8A-090804-05A 94.1 J 5.6 50 
065788-038 607849 91-N8A-090804-058 73.8 J 5.6 50 
065788-039 607849 91-N8A-090804-06A 97.5 J 5.63 50 
065788-040 607849 91-N8A-090804-068 125 J 5.62 50 
065788-041 607849 91-N8A-090804-07 A 72.4 5.67 50 
065788-042 607849 91-N8A-090804-078 275 5.67 50 
065788-043 607849 91-N8A-090804-08A 161 5.54 50 
065788-044 607849 91-N8A-090804-088 171 5.63 50 
065791-001 607852 91-N8A-091404-01A 215 J 5.63 50 
065791-002 607852 91-N 8A-091404-0 1 8 174 J 5.63 50 
065791-003 607852 91-N8A-091404-02A 117 J 5.65 50 
065791-004 607852 91-N8A-091404-028 138 J 5.57 50 
065791-005 607852 91-N 8A-091404-03A 210 J 5.65 50 
065791-006 607852 91-N8A-091404-038 228 J 5.65 50 
065791-007 607852 91-N 8A-091404-04A 212 J 5.63 50 
065791-008 607852 91-N8A-091404-048 173 J 5.6 50 
065791-R09 607852 91-N8A-091404-05A 256 Jb 5.57 50 
065791-010 607852 91-N8A-091404-058 232 J 5.63 50 
065794-001 607855 91-N8A-091604-01A 383 J 5.61 50 
065794-002 607855 91-N 8A-091604-0 1 8 170 J 5.64 50 
065794-003 607855 91-N8A-091604-02A 241 J 5.6 50 
065794-004 607855 91-N8A-091604-028 212 J 5.58 50 
065794-005 607855 91-N8A-091604-03A 324 J 5.62 50 
065794-006 607855 91-N8A-091604-038 199 J 5.61 50 
065794-007 607855 91-N8A-091704-01A 255J 5.58 50 
065794-008 607855 91-N8A-091704-01 8 377 J 5.58 50 
065794-009 607855 91-N8A-091704-02A 745J 5.61 50 
065794-010 607855 91-N8A-091704-028 189 J 5.66 50 
Soil Resampled in Accordance with Screening and Segregation Procedure Outlined in FiQure 5.3.1-2 
066408-001 607865 91-N 8A-090204-06A 302 5.58 12 
066408-002 607865 91-N8A-090204-068 227 5.62 12 
066408-003 607865 91-N8A-090204-06C 250 5.6 12 
06408-004 607865 91-N8A-090204-06D 315 5.62 12 

Refer to footnotes at end of table. 
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Table 5.3.4-1 (Continued) 
SWMU 91 Sample Results for Screened Soil Below Lead Cleanup Criterion 

Sample Record Lead Volume 
Number Number3 ER Sample ID (mg!kg) MDL (cy) 

NBA Samples (cont.) 
066408-005 607865 91-N8A-090204-06E 229 5.63 12 
066408-006 607865 91-N8A-090204-06F 274 5.66 12 
066408-007 607865 91-N8A-090204-06G 291 5.66 12 
066408-008 607865 91-N8A-090204-06H 294 5.6 12 

Rounded Total cy Below 750 mg/kg Lead in NBA Excavation 9,000 
SBASamples 
065794-011 607855 91-S8A-092004-0 1 A 60.9 J 5.61 50 
065794-012 607855 91-S8A-092004-0 1 8 68.2 J 5.57 50 
065794-013 607855 91-S8A-092004-02A 150 J 5.65 50 
065794-014 607855 91-S8A-092004-028 49.8 J 5.65 50 
065794-015 607855 91-S8A-092004-03A 113 J 5.63 50 
065794-016 607855 91-S8A-092004-038 71.3 J 5.63 50 
065794-017 607855 91-S8A-092004-04A 180 J 5.63 50 
065794-018 607855 91-S8A-092004-048 177 J 5.6 50 
065794-019 607855 91-S8A-092004-05A 75.6J 5.65 50 
065794-020 607855 91-S8A-092004-058 78.3 J 5.62 50 
065795-R01 607856 91-S8A-092204-0 1 A 499 J 5.65 50 
065795-002 607856 91-S8A-092204-01 8 516 J 5.61 50 
065795-003 607856 91-S8A-092204-02A 183 J 5.6 50 
065795-004 607856 91-S8A-092204-028 157 J 5.65 50 
065795-005 607856 91-S8A-092204-03A 106 J 5.64 50 
065795-006 607856 91-S8A-092204-038 86.2 J 5.6 50 
065795-007 607856 91-S8A-092204-04A 102 J 5.63 50 
065795-008 607856 91-S8A-092204-048 94.1 J 5.6 50 
065795-009 607856 91-S8A-092204-05A 103 J 5.65 50 
065795-010 607856 91-S8A-092204-058 81.3 J 5.63 50 
065795-011 607856 91-S8A-092304-01A 99J 5.61 50 
065795-012 607856 91-S8A-092304-01 8 236 J 5.6 50 
065795-013 607856 91-S8A-092304-02A 205J 5.63 50 
065795-014 607856 91-S8A-092304-028 303 J 5.63 50 
065795-017 607856 91-S8A-092304-04A 622 J 5.65 50 
065795-R18 607856 91-S8A-092304-048 181 Jb 5.64 50 
065795-019 607856 91-S8A-092304-05A 150 J 5.62 50 
065795-020 607856 91-S8A-092304-058 186 J 5.61 50 
065795-021 607856 91-S8A-092304-06A 205J 5.62 50 
065795-022 607856 91-S8A-092304-068 170 J 5.65 50 
065795-023 607856 91-S8A-092304-07 A 184 J 5.61 50 
065795-024 607856 91-S8A-092304-078 166 J 5.67 50 
065795-025 607856 91-S8A-092304-08A 156 J 5.62 50 
065795-026 607856 91-S8A-092304-088 169 J 5.61 50 
065795-027 607856 91-S8A-092304-09A 146 J 5.67 50 
065795-028 607856 91-S8A-092304-098 129 J 5.64 50 
065795-029 607856 91-S8A-092404-0 1 A 79.3J 5.67 50 
065795-030C 607856 91-S8A-092404-01 8 948 J 5.63 50 

Refer to footnotes at end of table. 
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Table 5.3.4-1 (Continued) 
SWMU 91 Sample Results for Screened Soil Below Lead Cleanup Criterion 

Sample Record Lead Volume 
Number Number'~ ER Sample ID (mg/kg) MDL (cy) 

SBA Samples (cont.) 
065795-031 607856 91-S8A-092404-02A 89.9 J 5.63 50 
065795-032 607856 91-S8A-092404-028 102 J 5.67 50 
065795-033 607856 91-S8A-092404-03A 126 J 5.62 50 
065795-034 607856 91-S8A-092404-038 200 J 5.61 50 
065795-035 607856 91-S8A-092404-04A 166 J 5.65 50 
065795-036 607856 91-S8A-092404-048 196 J 5.58 50 
065795-037 607856 91-S8A-092404-05A 117 J 5.67 50 
065795-038 607856 91-S8A-092404-058 219 J 5.61 50 
065795-039 607856 91-S8A-092404-06A 296J 5.65 50 
065795-040 607856 91-S8A-092404-068 300 J 5.64 50 
Soil Resampled in Accordance with Screening and Segregation Procedure Outlined in Figure 5.3.1-2 
066408-009 607865 91-S8A-092304-03A 427 5.64 12 
066408-010 607865 91-S8A-092304-038 366 5.6 12 
066408-011 607865 91-S8A-092304-03C 299 5.64 12 
066408-012 607865 91-S8A-092304-03D 365 5.58 12 
066408-013 607865 91-S8A-092304-03E 203 5.65 12 
066408-014 607865 91-S8A-092304-03F 246 5.63 12 
066408-015 607865 91-S8A-092304-03G 200 5.58 12 
066408-016 607865 91-S8A-092304-03H 383 5.6 12 

Rounded Total cy Below 750 mg/kg Lead in SBA Excavation 2,500 
TTBA Samples 
065796-001 607857 91-TT A-092704-01 A 653J 5.57 50 
065796-R02c 607857 91-TTA-092704-018 772 Jb 5.61 50 
065796-003 607857 91-TT A-092704-02A 135 J 5.63 50 
065796-004 607857 91-TTA-092704-028 109 J 5.63 50 
065796-005c 607857 91-TT A-092804-0 1 A 765J 5.67 50 
065796-006 607857 91-TT A-092804-0 1 8 287 J 5.62 50 
065796-007 607857 91-TT A-092804-02A 641 J 5.62 50 
065796-008 607857 91-TTA-092804-028 683 J 5.63 50 
065796-009 607857 91-TT A-092804-03A 523J 5.64 50 
065796-010 607857 91-TT A-092804-038 466J 5.63 50 
065796-011 607857 91-TT A-092804-04A 713 J 5.62 50 
065796-R 12c 607857 91-TT A-092804-048 758 Jb 5.65 50 
065796-013 607857 91-TT A-092804-05A 720J 5.62 50 
065796-014 607857 91-TT A-092804-058 705J 5.63 50 
065798-003 607859 91-TT A-093004-02A 399J 5.62 50 
065798-R04 607859 91-TT A-093004-028 642 Jb 5.66 50 
065798-005 607859 91-TT A-093004-03A 613 J 5.6 50 
065798-R06 607859 91-TT A-093004-038 412 Jb 5.62 50 
065798-007 607859 91-TT A-093004-04A 100 J 5.67 50 
065798-008c 607859 91-TT A-093004-048 1,050 J 5.6 50 
065798-009 607859 91-TT A-093004-05A 536 J 5.63 50 
065798-010 607859 91-TT A-093004-058 460J 5.63 50 

Refer to footnotes at end of table. 
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Table 5.3.4-1 (Continued) 
SWMU 91 Sample Results for Screened Soil Below Lead Cleanup Criterion 

Sample Record Lead Volume 
Number Number-a ER Sample ID (mg/kg) MDL (cy) 

TTBA Samples (cont.) 
065798-011 607859 91-TT A-1 00104-01 A 503 J 5.58 50 
065798-012 607859 91-TT A-100104-01 8 649 J 5.65 50 
065798-013 607859 91-TT A-1 001 04-02A 232 J 5.61 50 
065798-014 607859 91-TT A-1 00104-028 259J 5.61 50 
065798-015 607859 91-TT A-1 001 04-03A 131 J 5.66 50 
065798-016 607859 91-TT A-1 00104-038 720J 5.6 50 
065799-001 607860 91-TT A-1 00404-01 A 114 5.6 50 
065799-002 607860 91-TT A-1 00404-01 8 83.9 5.64 50 
065799-003 607860 91-TT A-1 00404-02A 88.2 5.62 50 
065799-004 607860 91-TT A-1 00404-028 79.7 5.67 50 
065799-R05 607860 91-TT A-1 00404-03A 138 Jb 5.63 50 
065799-006 607860 91-TT A-1 00404-038 131 5.66 50 
065799-007 607860 91-TTA-100404-04A 234 5.61 50 
065799-008 607860 91-TT A-1 00404-048 230 5.58 50 
065801-001 607862 91-TT A-1 01304-01 A 146 5.63 50 
065801-002 607862 91-TTA-101304-01 8 346 5.65 50 
065801-003 607862 91-TTA-101304-02A 410 5.63 50 
065801-004 607862 91-TT A-1 01304-028 183 5.61 50 
065801-005 607862 91-TTA-101304-03A 153 5.62 50 
065801-006 607862 91-TT A-1 01304-038 121 5.6 50 
065801-007 607862 91-TT A-1 01304-04A 362 5.61 50 
065801-008 607862 91-TT A-1 01304-048 194 5.63 50 
065801-009 607862 91-TT A-1 01304-05A 126 5.65 50 
065801-010 607862 91-TTA-101304-058 105 5.62 50 
065801-011 607862 91-TT A-1 01904-01 A 289 5.57 50 
065801-012 607862 91-TTA-101904-01 8 437 5.62 50 
065801-013 607862 91-TTA-101904-02A 163 5.64 50 
065801-014 607862 91-TT A-1 01904-028 148 5.62 50 
065801-015 607862 91-TT A-1 01904-03A 198 5.64 50 
065801-016 607862 91-TTA-101904-038 428 5.62 50 
065801-017 607862 91-TTA-101904-04A 591 5.6 50 
065801-018 607862 91-TTA-101904-048 589 5.62 50 
065801-019 607862 91-TTA-101904-05A 502 5.63 50 
065801-020 607862 91-TTA-101904-058 647 5.63 50 
065801-021 607862 91-TT A-1 01904-06A 505J 5.62 50 
065801-022 607862 91-TTA-101904-068 690 J 5.61 50 
065802-00F 607863 91-TT A-1 02104-01 A 863 5.63 50 
065802-002 607863 91-TT A-102104-01 8 394 5.61 50 
065802-003 607863 91-TT A-1 02104-02A 458 5.58 50 
065802-004 607863 91-TTA-102104-028 603 5.63 50 
065802-005 607863 91-TT A-1 021 04-03A 420 5.62 50 
065802-006 607863 91-TTA-102104-038 460 5.62 50 

Refer to footnotes at end of table. 
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Table 5.3.4-1 (Continued) 
SWMU 91 Sample Results for Screened Soil Below Lead Cleanup Criterion 

Sample Record Lead Volume 
Number Numbera ERSample 10 (mg/kg} MDL (cy) 

TTBA Samples (cont.) 
065802-007 607863 91-TT A-1 021 04-04A 523 5.64 50 
065802-008 607863 91-TTA-102104-048 620 5.61 50 
065803-001 607864 91-TTA-102504-01A 692 J 5.61 50 
065803-002C 607864 91-TTA-102504-018 789 5.63 50 
065803-005 607864 91-TTA-102504-03A 577 J 5.57 50 
065803-006 607864 91-TTA-102504-038 511 J 5.64 50 
065803-009 607864 91-TTA-102604-01A 582 J 5.56 50 
065803-010 607864 91-TT A-102604-01 8 435J 5.67 50 
065803-013 607864 91-TT A-1 02604-03A 460 J 5.56 50 
065803-014C 607864 91-TT A-1 02604-038 869 J 5.65 50 
065803-015 607864 91-TTA-102704-01A 474 J 5.6 50 
065803-016 607864 91-TT A-1 02704-01 8 345J 5.64 50 
065803-017 607864 91-TT A-1 02704-02A 467 J 5.58 50 
065803-018 607864 91-TTA-102704-028 661 J 5.66 50 
065803-019 607864 91-TT A-1 02804-01 A 509 J 5.61 50 
065803-020 607864 91-TT A-1 02804-01 8 539J 5.61 50 
065803-023 607864 91-TTA-102804-03A 277 J 5.53 50 
065803-024 607864 91-TT A-1 02804-038 362 J 5.52 50 
065803-025 607864 91-TTA-102804-04A 412 J 5.66 50 
065803-026 607864 91-TTA-102804-048 301 J 5.57 50 
065803-027C 607864 91-TTA-110204-01A 760 J 5.57 50 
065803-028 607864 91-TTA-110204-01 8 241 J 5.54 50 
Soil Resampled in Accordance with Screening and Segregation Procedure Outlined in Figure 5.3.1-2 
066909-002 608162 91-TTA-102504-028 725J 5.63 12 
066909-005 608162 91-TTA-102504-02E 636 J 5.66 12 
066909-007 608162 91-TT A-1 02504-02G 743 J 5.66 12 
066909-008 608162 91-TT A-1 02504-02H 725J 5.66 12 
066909-009 608162 91-TT A-1 02504-04A 738J 5.60 12 
066909-010 608162 91-TTA-102504-048 727 J 5.55 12 
066909-011 608162 91-TTA-102504-04C 476 J 5.63 12 
066909-013 608162 91-TTA-102504-04E 698 J 5.54 12 
066909-014 608162 91-TT A-1 02504-04F 448 J 5.58 12 
066909-015 608162 91-TT A-1 02504-04G 653 J 5.65 12 
066909-016 608162 91-TT A-1 02504-04H 506 J 5.66 12 
066909-017 608162 91-TT A-1 02604-02A 467 J 5.57 12 
066909-018 608162 91-TT A-1 02604-028 464 J 5.61 12 
066909-019 608162 91-TT A-1 02604-02C 391 J 5.62 12 
066909-020 608162 91-TTA-102604-020 390 J 5.58 12 
066909-021 608162 91-TT A-1 02604-02E 380 J 5.62 12 
066909-023 608162 91-TTA-102604-02G 301 J 5.62 12 
066909-024 608162 91-TT A-1 02604-02H 606 J 5.65 12 
066909-026 608162 91-TTA-1 02804-028 333 J 5.57 12 

Refer to footnotes at end of table. 
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Table 5.3.4-1 (Concluded) 
SWMU 91 Sample Results for Screened Soil Below Lead Cleanup Criterion 

Sample Record Lead Volume 
Number Numbera ER Sample ID (mQJkQ) MDL (cy) 

TTBA Samples (cont.) 
066909-028 608162 91-TTA-102804-02D 405J 5.61 12 
066909-029 608162 91-TT A-1 02804-02E 451 J 5.58 12 
066909-030 608162 91-TT A-1 02804-02F 550 J 5.61 12 
066909-031 608162 91-TT A-1 02804-02G 330 J 5.65 12 
066909-032 608162 91-TT A-1 02804-02H 477 J 5.50 12 

Rounded Total cy Below 750 mg/kg Lead in TTBA Excavation 4,600 
Debris Segregation Process Samples 
066708-001 608101 91-A1 163 J 5.54 50 
066708-002 608101 91-A2 406J 5.66 50 
066708-005 608101 91-C1 350 J 5.6 50 
066708-006 608101 91-C2 807 JC 5.5 50 
Soil Resampled in Accordance with Screening and Segregation Procedure Outlined in Figure 5.3.1-2 
066909-034 608162 91-B-B 303 J 5.66 12 
066909-036 608162 91-B-D 606 J 5.52 12 
066909-037 608162 91-B-E 518 J 5.54 12 
066909-038 608162 91-B-F 454J 5.63 12 
066909-039 608162 91-B-G 381 J 5.60 12 

Rounded Total cy Below 750 mg/kg Lead in Debris Segregation Process Samples 260 

aAnalysis Request/Chain of Custody record. 
bReanalyzed as outlined in Laboratory Reanalysis Procedure shown in Figure 5.3.1-2. 
csample exceeds cleanup criteria of 750 mg/kg but average for 100-cy pile was below 750 mglkg. 
cy =Cubic yard(s). 
ER = Environmental Restoration. 
ID = Identification. 
J = Estimated concentration. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NBA = Northern Burial Area. 
SBA = Southern Burial Area. 
SWMU =Solid Waste Management Unit. 
TTBA =Test Trench Burial Area. 
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Table 5.3.4-2 
NMED Oversight Bureau Split-Sample Results for SWMU 91 

NBA In Situ Grid Points and Screened Soil 

Record 
Sample Number Number'l ERSample ID 

065792-001 607853 91-NBA-091404-POO 1 
065792-002 607853 91-NBA-091404-P004 
065792-003 607853 91-NBA-09 
065792-004 607853 91-NBA-04/03 
065792-005 607853 91-NBA-082004-P004 
065792-006 607853 91-NBA-082004-P002 

aAnalysis Request/Chain of Custody record. 
ER = Environmental Restoration. 
ID = Identification. 
J = Estimated concentration. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NBA =Northern Burial Area. 
NMED = New Mexico Environment Department. 
SWMU =Solid Waste Management Unit. 

Lead 
(mg/kg) 
361 J 
170 J 
16.5 J 
16.1 J 
138 J 
185 J 

MDL 
5.62 
5.57 
5.67 
5.55 
5.64 
5.54 
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Table 5.3.4-3 
SWMU 91 Sample Results for Screened Soil Above Lead Cleanup Criterion 

Sample Record Lead Volume 
Number Number-a ER Sample ID (mg/kg) MDL (cy) 

TTBA Samples 
066408-017 607865 91-TT A-092804-06A 771 5.56 12 
066408-018 607865 91-TT A-092804-068 2,760 5.64 12 
066408-019 607865 91-TT A-092804-06C 921 5.62 12 
066408-020 607865 91-TT A-092804-06D 1,160 5.58 12 
066408-021 607865 91-TT A-092804-06E 874 5.61 12 
066408-022 607865 91-TT A-092804-06F 1,700 5.6 12 
066408-023 607865 91-TT A-092804-06G 1,300 5.61 12 
066408-024 607865 91-TT A-092804-06H 4,820 5.62 12 
066408-025 607865 91-TT A-093004-0 1 A 2,400 5.62 12 
066408-026 607865 91-TT A-093004-01 B 1,880 5.65 12 
066408-027 607865 91-TT A-093004-01 C 2,350 5.57 12 
066408-028 607865 91-TT A-093004-0 1 D 2,660 5.62 12 
066408-029 607865 91-TT A-093004-0 1 E 1,680 5.65 12 
066408-030 607865 91-TT A-093004-0 1 F 2,050 5.62 12 
066408-031 607865 91-TT A-093004-0 1 G 2,290 5.63 12 
066408-032 607865 91-TT A-093004-0 1 H 2540 5.64 12 
066909-001 608162 91-TT A-1 02504-02A 2,220 J 5.63 12 
066909-003 608162 91-TT A-1 02504-02C 2,210 J 5.66 12 
066909-004 608162 91-TT A-1 02504-02D 1,570 J 5.66 12 
066909-006 608162 91-TTA-102504-02F 1,050 J 5.55 12 
066909-012 608162 91-TT A-1 02504-040 774 J 5.57 12 
066909-022 608162 91-TT A-1 02604-02F 777 J 5.62 12 
066909-025 608162 91-TT A-1 02804-02A 800 J 5.61 12 
066909-027 608162 91-TT A-1 02804-02C 752 J 5.62 12 

Rounded Total cyAbove 750 mg/kg Lead in TTBA Excavation 300 
Debris Segregation Process Samples 
066909-033 608162 91-B-A 851 J 5.64 12 
066909-035 608162 91-B-C 951 J 5.64 12 
066909-040 608162 91-B-H 834 J 5.64 12 

Rounded Total 40 

aAnalysis Request/Chain of Custody record. 
cy = Cubic yard( s ). 
ER = Environmental Restoration. 
ID = Identification. 
J = Estimated concentration. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
TTBA =Test Trench Burial Area. 
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pile are grouped together to indicate that the average of the two samples was used to evaluate 
the soil against project objectives. A total of 376 soil pile samples were collected for all three 
burial areas combined. 

An individual 1 00-cy soil pile met the cleanup goal if the sample results were less than 
750 mg/kg or if the average of the two results was less than 750 mg/kg. Soil pile confirmatory 
results were not combined with in situ excavation confirmatory results for conservatism. Soil 
piles for a specific burial area were regraded in that same burial area or left on the site in the 
vicinity of the corresponding burial area as long as the cleanup goal was achieved. 
Figures 5.3.1-1 and 5.3.1-2 outline the various stages of field sampling and analytical laboratory 
activities as well as the decision-making process related to the VCA confirmatory sampling and 
off-site analytical program. 

If the cleanup goal was not achieved based upon the initial confirmatory sample results, 
additional sampling and/or analysis of specific soil piles was performed as described in 
Figure 5.3.1-2. To complete the analytical evaluation of soil piles exceeding 750 mg/kg of lead 
based upon the original analytical results, remaining soil from the original sample at the off-site 
laboratory was reprocessed through the sample preparation techniques described in Stage 5 of 
Figure 5.3.1-2. Once the sample preparation was completed, the soil was reanalyzed and the 
results were again evaluated against the 750 mg/kg cleanup criterion. If the lead level in the 
reanalyzed soil sample(s) for a given soil pile was below 750 mg/kg and data validation was 
acceptable, the soil pile could remain on site or be used as backfill. If the lead level in the 
reanalyzed soil sample(s) was above 750 mg/kg, the soil pile was reprocessed through the 
%-inch mechanical screen and divided into subpiles approximately 12 cy in size for the purpose 
of waste minimization. One sample was collected from each of the subpiles and analyzed 
according to the process outlined in Stage 8 of Figure 5.3.1-2. The data results from each 
subpile were evaluated directly against the 750 mg/kg cleanup criterion. If the lead levels in a 
subpile were below 750 mg/kg and data validation was acceptable, the soil pile could remain on 
site or be used as backfill. If lead levels in a subpile were above 750 mg/kg and data validation 
was acceptable, the soil pile was placed in a lined, roll-off container for off-site disposal as 
hazardous waste. 

5.3.4.1 Northern Burial Area Screened Soil 

A total of 186 samples were collected to characterize the approximately 9,000 cy of screened 
soil excavated from the NBA. Additionally, six soil samples were collected during split sampling 
activities with the NMED-OB. Tables 5.3.4-1 and 5.3.4-2 contain a summary of the sample 
results. All NMED-OB split-sample results were below the 750 mg/kg cleanup criterion and in 
general agreement with the corresponding SNL/NM ER Project sample results. All NBA 
screened soil passed the 750 mg/kg cleanup criterion and was used to backfill the NBA 
excavations. 

5.3.4.2 Southern Burial Area Screened Soil Samples 

A total of 56 soil samples were collected to characterize the approximately 2,500 cy of screened 
soil excavated from the SBA. The results of samples collected in the SBA from the screened 
soil are summarized in Table 5.3.4-1. All SBA screened soil met the 750 mg/kg cleanup 
criterion and was used to backfill the SBA excavations. 
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5.3.4.3 Test Trench Burial Area Screened Soil 

A total of 134 soil samples were collected to characterize the approximately 4,900 cy of 
screened soil excavated from the TTBA. The results of samples collected in the TTBA from the 
screened soil are summarized in Table 5.3.4-1 (soil pile results below 750 mg/kg lead) and 
Table 5.3.4-3 (soil pile results above 750 mg/kg lead). 

As shown in Tables 5.3.4-1 and 5.3.4-3, approximately 4,600 cy ofTTBA screened soil passed 
the 750 mg/kg cleanup criterion, and approximately 300 cy failed. Some of the TTBA soil that 
passed the 750 mg/kg cleanup criterion was used to partially fill and slope the TTBA excavation. 
The remaining TTBA soil that passed the 750 mg/kg cleanup criterion was left on site in 
1 ,000-cy stockpiles. 

5.3.4.4 Debris Segregation Screened Soil 

As a result of debris segregation activities, approximately 300 cy of soil were separated from 
lead and other debris. The soil material generated was likely a mixture from all three burial 
areas, and therefore is presented separately. Sampling and evaluation procedures for these 
debris segregation screened soil pile samples were consistent with all other samples collected 
at the site. The results from the six samples collected to characterize the screened soil 
generated from debris segregation activities are presented in Tables 5.3.4-1 (soil pile results 
below 750 mg/kg lead) and 5.3.4-3 (soil pile results above 750 mg/kg lead). As shown in 
Tables 5.3.4-1 and 5.3.4-3, approximately 260 cy of debris segregation soil passed the 
750 mg/kg lead cleanup criterion, and approximately 40 cy failed. 

5.3.5 Data Quality Objectives 

The primary data quality objective for the 2004 SWMU 91 VCA confirmatory sampling program 
was to produce defensible analytical results to verify that the 750 mg/kg of lead cleanup criterion 
had been either met or exceeded. Confirmatory samples were collected from excavated areas 
and from stockpiled soil piles. The samples were analyzed for total lead by EPA Method 6010 
(EPA November 1986). 

Confirmatory analytical results for verification use on this project required a Level Ill analytical 
data package performed by an off-site laboratory. Laboratory data were evaluated using EPA 
SW-846 criteria (EPA November 1986) and SNLINM Administrative Operating Procedure 00-03, 
"Data Validation Procedure for Chemical and Radiochemical Data," Rev. 0 (SNL/NM January 
2000). This SNL/NM procedure was developed in accordance with the EPA "Contract 
Laboratory Program National Functional Guidelines for Inorganic and Organic Data Review'' 
(EPA 1994a and 1994b). The data validation reports are included in Annex G and can be 
cross-referenced to the sample results using the AR/COC and sample numbers. 

5.4 Site Restoration 

Once soil sample results verified the soil piles intended for use as site backfill material were at 
or below the cleanup goal of 750 mg/kg lead, excavated areas meeting project goals were 
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backfilled. Soil piles meeting the criteria for backfill were spread out over excavated surfaces 
using a bulldozer (Photo 21, Figure 5-2). Water was added to backfill material to control dust 
and achieve soil compaction levels comparable to natural conditions. 

During the remediation process, the ER Project received a request from SNLINM 
Organization 5916 to discontinue site restoration activities and leave the site in the current 
condition. As part of the continuing mission at SNLINM, Organization 5916 will utilize the land 
that SWMU 91 occupied for First Responder training exercises. After several field visits and 
discussions with ER Project personnel near the end of 2004, Organization 5916 determined that 
the current condition of the site would facilitate their testing mission. At the time the request 
was formalized, all excavations in the NBA and SBA were backfilled to grade. The TTBA was 
backfilled only to the extent that allowed the geophysical survey technician to traverse the area 
safely, and none of the disturbed areas at the site had been reseeded. Additional minor 
backfilling of the TTBA was performed to reduce the excavation slopes and level the excavation 
floor consistent with Organization 5916's future planned use. These departures from the 
original SWMU 91 VCA Plan were discussed with NMED personnel in early November 2004 
and documented in a letter from the DOE to the NMED (Wagner February 2005). This 
amendment letter is included as Annex H. 
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6.1 

6.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITH CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the results of the 2004 VCA, a risk-based determination 
of CAC with controls (NMED April2004) is recommended for SWMU 91 for the following 
reasons: 

• The soil has been sampled for all potential COCs. 

• The 1999 preliminary risk assessment identified arsenic, lead, and selenium as 
the primary risk drivers at SWMU 91. 

• The Reassessment Phase sampling results determined that arsenic and selenium 
were not significant COCs, and that earlier ERCL arsenic and selenium analytical 
results were not representative of actual site conditions. 

• The Reassessment Phase data evaluation using the 95th UCL of the mean 
concentration (conservative approach) documented that lead concentrations were 
at or below the cleanup criterion for the three contaminated areas of SWMU 91 
prior to the 2004 VCA. 

• The 2004 VCA confirmatory sampling results verified that SWMU 91 meets the soil 
cleanup goal of 750 mg/kg for lead, and the final geophysical survey verified 
removal of all major concentrations of buried test debris. Approximately 18 tons of 
lead fragments were removed for recycling from the shallow subsurface. 

• No COCs are present in the soil at levels considered hazardous to human health 
for an industrial land-use scenario. 

• None of the COCs warrant ecological concern because the ecological risks were 
within the acceptable range according to NMED guidance. 

The only institutional control required for SWMU 91 is that the land-use designation must remain 
industrial based upon the end-state condition of the site. This is the current and projected future 
land use for SWMU 91 and the surrounding Thunder Range (DOE et al. September 1995). 

6.2 Criterion 

Based upon the evidence provided in Section 6.1, a determination of CAC with controls (NMED 
April2004) is recommended for SWMU 91. This is consistent with NMED's Criterion 5 which 
states, "the SWMU/AOC has been characterized or remediated in accordance with current 
applicable state or federal regulations, and that available data indicate that contaminants pose 
an acceptable level of risk under current and projected future land use" (NMED March 1998). 
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ANNEX A 
SWMU 91 Environmental Assessment Investigation 

Analytical Results 



Coyote Canyon Test Complex Environmental Assessment 
Initial Soil Sample Analytical Results 

Total 
Sample No. location Antimony (Sb} 

(mg/kg) 
9206291430 FP-1 ND(10} 

926291445 FP-2 ND(10} 
92606291440 FP-3 ND(10) 
92606291441 FP-3 Dup ND(10) 

9206291435 FP-4 ND(10) 
9206291425 FP-5 ND(10) 
9206291400 FP-6 ND(10) 
9206291420 FP-7 ND(10) 
9206291415 FP-8 ND(10) 

Mean 
Standard Deviation 
Population Variance 
Western United States 

USGS Sample Range <1-2.6 
USGS Sample Mean 0.47 

ND = Not detected at or above detection limits. 
Detection limits (mg/kg): 
Antimony 10 
Beryllium 0.5 
*Lead 20 
**Lead 5 
Detection limits (J.Jg/g): 
Urnn~m 1 

Total 
Beryllium 

(Be) 
(mg/kg) 

0.7 
0.6 
0.7 
0.7 
0.6 
0.6 
0.8 
0.7 
0.9 

0.7 
0.1 

0.01 

<1-15 
0.68 

Total lead Total Uranium (U} 
(Pb) 

(mg/kg) (pCi/g) (~g/g) 
660 * 0.68 1 
151 ** 1.36 2 
249 ** 1.36 2 
430 ** 0.68 1 
183 ** 1.36 2 
1280 * 0.68 1 
1480 * 2.72 4 
770* 0.68 1 
570 * 1.36 2 

679 1.21 2 
487 0.66 1 

237,626 0.44 1 

<10-700 1 0.68-7.9 
17 1 2.5 

Statistics are compiled using the average of the sample and the duplicate where applicable. 
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Coyote Canyon Environmental Assessment 
Phase I and Phase II Soil Sample Total Lead Analytical Results 

=~ 



Coyote Canyon Environmental Assessment 
Phase I and Phase II Soil Sample Total Lead Analytical Results 

~· ~~~[~~~~m0.]~JJ.r~~~r ~.:,.~.1D~--~~~ 
NE20 6.525 6.44 1.31 0.99 0.08 14.26 144.53 

A1 5.091 4.832 5.37 0.95 0.03 5.29 55.69 
A1D 0 0 5.37 0.95 0.4 0.01 2.29 24.13 
A2 4.894 4.557 7.4 0.93 0.02 2.64 28.38 
A3 0 0 6.5 0.94 0.02 3.35 35.65 
A4 4.826 4.55 6.06 0.94 0.07 12.51 132.66 
AS 0 0 6.6 0.94 0.3 52.5 559.64 
A6 5.042 4.682 7.69 0.93 0.57 100.42 1081.41 
A7 4.551 4.287 6.15 0.94 0.84 147.63 1567.11 
AS 5.297 4.68 13.18 0.88 0.3 52.32 592.21 

ABO 0 0 13.18 0.88 0.5 0.3 52.85 598.17 
A9 5.285 4.939 7.01 0.93 0.5 87.2 933.21 

A11 4.463 4.159 7.31 0.93 0.53 92.84 996.33 
A13 5.02 4.634 8.34 0.92 0.67 118.39 1282.62 
A14 4.97 4.415 12.55 0.89 0.91 160.49 1806.4 
A15 5.302 4.753 11.56 0.9 0.06 11.1 123.82 

A15D 0 0 11.56 0.9 0.4 0.06 10.22 113.99 
A16 5.138 4.719 8.88 0.92 0.08 14.62 159.2 
A17 5.198 4.84 7.4 0.93 0.06 9.69 104.06 
A18 4.72 4.387 7.6 0.93 0.08 14.09 151.64 
A19 5.419 5.089 6.47 0.94 0.03 5.64 60.02 
01 5.275 5.139 2.66 0.97 0.02 2.99 30.74 

010 0 0 2.66 0.97 0.5 0.03 5.11 52.45 
02 5.209 5.052 3.11 0.97 0.02 3.52 36.33 
03 4.714 4.456 5.8 0.95 0.02 2.82 29.82 
04 4.448 4.362 1.98 0.98 0.17 29.42 300.02 
05 5.147 4.998 2.98 0.97 0.5 87.38 899.85 
06 5.315 4.88 8.92 0.92 0.17 29.95 326.2 
07 5.011 4.689 6.86 0.94 0.09 16.38 175.08 
08 5.112 4.814 6.19 0.94 0.38 66.24 703.38 

080 0 0 6.19 0.94 0.6 0.73 128.6 1365.65 
09 5.016 4.823 4.02 0.96 0.43 75.4 784.3 

011 5.073 4.789 5.94 0.94 0.37 64.83 686.84 
012 5.171 4.837 6.91 0.94 0.47 82.8 885.18 
013 5.091 4.92 3.47 0.97 0.43 74.87 774.71 
014 4.769 4.451 7.14 0.93 0.13 22.02 235.93 
015 5.003 4.611 8.5 0.92 0.31 54.61 592.56 

0150 0 0 8.5 0.92 0.5 0.64 113.45 1230.97 
016 5.026 4.739 6.05 0.94 0.69 120.85 1281.64 
G1 5.015 4.876 2.85 0.97 0.05 9.34 96.03 

G1D 0 0 2.85 0.97 0.6 0.1 17.09 175.76 
G2 5.224 5.089 2.66 0.97 0.05 9.51 97.66 
G3 4.515 4.37 3.31 0.97 0.03 4.4 45.5 
G4 5.15 5.004 2.93 0.97 0.03 4.76 48.96 
G5 5.171 4.894 5.65 0.95 0.02 3.7 39.09 
G6 5.317 5.203 2.19 0.98 0.33 57.26 585.09 
G7 5.282 5.135 2.87 0.97 0.06 10.04 103.3 
G8 5.497 4.707 16.77 0.86 0.04 7.22 84.34 

G8D 0 0 16.77 0.86 0.7 0.06 10.75 125.49 
G9 5.423 4.417 22.77 0.81 0.08 14.27 175.19 

G10 5.051 4.753 6.28 0.94 0.6 105.53 1121.56 
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Coyote Canyon Environmental Assessment 
Phase I and Phase II 

Soluble Lead Analytical Results 

Soluble Lead Analyses of> 1500 mg/kg Total Lead Samples 

Lead Concentration of 9 Randomly Selected Samples 
in the Greater Than 1500 mg/kg Range 

Coarse (> #400 sieve) 

Concentration Sample 
Range Name 

>1500 W5 
NW4 
W6 
W6 
N15 
N15 
NW4 
NW5 
*S11 

Mean 
Standard Deviation 

Coef. OfVar. 

%Coarse 
95.8 
95.6 
94.5 
94.5 
96.3 
96.3 
95.6 
93.3 
93.7 

95.24 
1.05 
0.01 

Soluble 
Pb 

(mg/Kg) 

282 
34 
171 
185 
50 
50 
88 
75 
13 

116.88 
87.21 
0.75 

* Outlier (not included In statistical calculations) 

Insoluble 
Pb 

(mg/Kg) 

2415 
2179 
1578 
1381 
1247 
1039 
741 
450 
227 

1378.75 
671.46 

0.49 

Total Pb 
(mg/Kg) 

2697 
2213 
1749 
1566 
1297 
1089 
829 
525 
239 

1495.63 
718.97 

0.48 

%Pb 
Soluble 

10.5 
1.5 
9.8 
11.8 
3.9 
4.6 
10.6 
14.4 
5.3 

8.39 
4.49 
0.54 

%Fine 

4.2 
4.4 
5.5 
5.5 
3.7 
3.7 
4.4 
6.7 
6.3 

4.76 
1.05 
0.22 

Fine (< #400 sieve) 
soluole 

Pb 
(mg/Kg) 

112 
194 
122 
122 
36 
29 
198 
33 
12 

105.75 
68.57 
0.65 

Insoluble 
Pb 

(mg/Kg) 

1279 
1510 
1294 
1216 
771 
810 

1451 
679 
240 

1126.25 
324.81 

0.29 

Total Pb 
(mg/Kg) 

1391 
1705 
1417 
1338 
807 
839 

1649 
711 
252 

1232.13 
391.86 

0.32 

%Pb 
Soluble 

8 
11.4 
8.6 
9.1 
4.5 
3.5 
12 
4.6 
4.8 

7.71 
3.22 
0.42 

Total Sample 
SoluOie 1nso1u01e 

Pb 
(mg/Kg) 

275 
41 
168 
182 
50 
50 
93 
73 
13 

116.50 
83.71 
0.72 

Pb 
(mg/Kg) 

2367 
2150 
1562 
1372 
1229 
1031 
772 
465 
227 

1368.50 
649.25 
0.47 

Total Pb 
(mg/Kg) 

• 2642 
2191 
1730 
1553 
1279 
1080 
865 
538 
240 

1484.75 
695.85 

0.47 

%Pb 
Soluble 

10.4 
1.9 
9.7 
11.7 
3.9 
4.6 
10.7 
13.5 
5.2 

8.30 
4.22 
0.51 



Coyote Canyon Environmental Assessment 
Phase I and Phase II 

Soluble Lead Analytical Results 

Soluble Lead Analyses of 1000 • 1500 mg/kg Total Lead Samples 

Lead Concentration of 9 Randomly Selected Samples 
in the 1 ODD • 1500 mg/kg Range 

Coarse (> #400 sieve) 

Concentration Sample 
Range Name 

1000-1500 A10 
A13 
10-5 
E5 

10-6 
N11 
NW2 
N11 
*016 

Mean 
Standard Deviation 

Coef. Of Var. 

%Coarse 

95.8 
98.6 
97.9 
93.8 
96.7 
96.4 
96.7 
96.4 
95.4 

96.54 
1.43 
0.01 

::iOIUOie 
Pb 

(mg/Kg) 

88 
86 
65 
68 
63 
34 
31 
31 
9 

58.25 
23.58 
0.40 

• Outlier (not included in statistical calculations) 

lnSOIUOie 
Pb 

(mg/Kg) 

1107 
1037 
934 
907 
762 
668 
582 
584 
150 

822.63 
203.11 

0.25 

Total Pb 
(mg/Kg) 

1195 
1124 
999 
975 
825 
702 
613 
615 
159 

881.00 
226.20 

0.26 

%Pb 
Soluble 

7.4 
7.7 
6.5 
7 

7.6 
4.9 
5 
5 

5.7 

6.39 
1.23 
0.19 

%Fine 

4.2 
1.4 
2.1 
6.2 
3.3 
3.6 
3.3 
3.6 
4.6 

3.46 
1.43 
0.41 

Fine(< #400 sieve) 
So1u01e 

Pb 
(mg/Kg) 

50 
48 
38 
50 
41 
19 
21 
15 
9 

35.25 
14.71 
0.42 

lnso1u01e 
Pb 

(mg/Kg) 

883 
844 
794 
881 
833 
492 
512 
451 
114 

711.25 
190.15 
0.27 

Total Pb 
(mg/Kg) 

933 
892 
832 
931 
875 
510 
533 
466 
123 

746.50 
204.94 

0.27 

%Pb 
Soluble 

5.3 
5.4 
4.5 
5.4 
4.7 
3.7 
3.9 
3.3 
7 

4.53 
0.82 
0.18 

::>oluble 
Pb 

(mg/Kg) 

86 
86 
64 
67 
62 
34 
30 
30 
9 

57.38 
23.43 
0.41 

Total Sample 
lnsoluole 

Pb 
(mg/Kg) 

1098 
1035 
931 
905 
764 
661 
580 
579 
148 

819.13 
202.54 

0.25 

Total Pb 
(mg/Kg) 

1184 
1120 
996 
972 
826 
695 
610 
609 
157 

876.50 
225.30 

0.26 

%Pb 
Soluble 

7.3 
7.7 
6.4 
6.9 
7.5 
4.8 
5 

4.9 
5.7 

6.31 
1.23 
0.20 



Coyote Canyon Environmental Assessment 
Phase I and Phase II 

Soluble Lead Analytical Results 

Soluble Lead Analyses of 500- 1000 mg/kg Total Lead Samples 

Lead Concentration of 9 Randomly Selected Samples 
in the 500 - 1000 mg/kg Range 

Coarse{> #400 sieve)_ 

Concentration Sample 
Range Name 

500- 1000 D12 
A9 
D9 
013 
A12 
W7 
N5 

NE10 
NE10 

Mean 
Standard Deviation 

Coef. Of Var. 

%Coarse 
98.4 
97.1 
94.2 
94.6 
96.3 
93.2 
96.3 
92.9 
92.9 

95.10 
2.00 
0.02 

Soluble 
Pb 

(mg/Kg) 

88 
88 
61 
59 
59 
23 
49 
7 
9 

49.22 
30.47 
0.62 

Insoluble 
Pb 

(mg/Kg) 

1224 
1138 
1166 
1125 
1008 
697 
628 
110 
92 

798.67 
446.43 

0.56 

Total Pb 
(mg/Kg) 

1312 
1227 
1227 
1184 
1067 
721 
676 
117 
101 

848.00 
474.54 

0.56 

% Pb 
Soluble 

6.7 
7.2 
5 
5 

5.6 
3.2 
7.2 
6.1 
8.9 

6.10 
1.65 
0.27 

%Fine 

1.6 
2.9 
5.8 
5.4 
3.7 
6.8 
3.7 
7.1 
7.1 

4.90 
2.00 
0.41 

Fine_(< #400 sieve) 
Soluble 

Pb 
(mg/Kg) 

101 
60 
36 
41 
33 
22 
31 
7 
9 

37.78 
28.72 
0.76 

Insoluble 
Pb 

(mg/Kg) 

947 
917 
726 
730 
813 
558 
660 
114 
114 

619.89 
310.89 
0.50 

Total Pb 
(mg/Kg) 

1049 
977 
762 
771 
846 
580 
691 
121 
123 

657.78 
334.54 

0.51 

% Pb 
Soluble 

9.7 
6.2 
4.7 
5.4 
3.9 
3.9 
4.5 
5.7 
7 

5.67 
1.84 
0.32 

Soluble 
Pb 

(mg/Kg) 

88 
87 
60 
58 
58 
23 
48 
7 
9 

48.67 
30.18 
0.62 

Total Sample 
Insoluble 

Pb 
(mg/Kg) 

1220 
1132 
1141 
1103 
1001 
688 
629 
110 
94 

790.89 
440.27 

0.56 

Total Pb 
(mg/Kg) 

1308 
1219 
1200 
1161 
1059 
711 
677 
117 
103 

839.44 
468.02 
0.56 

%Pb 
Soluble 

6.7 
7.2 
5 
5 

5.5 
3.3 
7.1 
6.1 
8.7 

6.07 
1.58 
0.26 



Coyote Canyon Environmental Assessment 
Phase I and Phase II 

Soluble Lead Analytical Results 

Soluble Lead Analyses of 250- 500 mg/kg Total Lead Samples 

Lead Concentration of 9 Randomly Selected Samples 
in the 250 • 500 mg/kg Range 

Coarse (> #400 sieve) 

Concentration Sample 
Range Name 

250- 500 N3 
N4 

SW7 
10-4 
SW7 
NW1 

NW16 
S9 
E11 

Mean 
Standard Deviation 

Coef. OfVar. 

%Coarse 
95.5 
95.2 
96.7 
99.2 
96.7 
98.3 
96.8 
93.3 
94.8 
96.28 
1.81 
0.02 

::;oluble Insoluble 
Pb 

(mg/Kg) 

20 
20 
13 
16 
13 
23 
7 
9 
9 

14.44 
5.66 
0.39 

Pb 
(mg/Kg) 

418 
389 
350 
307 
288 
267 
234 
173 
136 

284.67 
94.14 
0.33 

Total Pb 
(mg/Kg) 

438 
409 
363 
323 
300 
290 
241 
182 
145 

299.00 
98.07 
0.33 

% Pb 
Soluble 

4.5 
4.8 
3.5 
5 

4.2 
8.1 
3 

4.9 
6.2 

4.91 
1.51 
0.31 

%Fine 
4.5 
4.8 
3.3 
0.8 
3.3 
1.7 
3.2 
6.7 
5.2 
3.72 
1.81 
0.49 

Fine (< #400 sieve) 
::iOIUOie 

Pb 
(mg/Kg) 

15 
17 
10 
12 
12 
15 
9 
7 
9 

11.78 
3.35 
0.28 

lnso1u01e 
Pb 

(mg/Kg) 

383 
444 
294 
374 
294 
432 
175 
177 
255 

314.22 
100.97 
0.32 

Total Pb 
(mg/Kg) 

398 
461 
305 
386 
306 
448 
184 
184 
264 

326.22 
104.23 
0.32 

%Pb 
Soluble 

3.9 
3.7 
3.4 
3.1 
3.9 
3.5 
4.7 
3.7 
3.3 
3.69 
0.46 
0.13 

Total Sample 
::SOlUble InSOlUble 

Pb 
(mg/Kg) 

20 
20 
13 
16 
13 
23 
7 
9 
9 

14.44 
5.66 
0.39 

Pb 
(mg/Kg) 

417 
391 
349 
307 
288 
270 
232 
173 
142 

285.44 
93.06 
0.33 

Total Pb 
(mg/Kg) 

436 
411 
361 
324 
300 
293 
239 
182 
151 

299.67 
96.83 
0.32 

% Pb 
Soluble 

4.5 
4.8 
3.5 
5 

4.2 
7.9 
3 

4.9 
5.9 
4.86 
1.42 
0.29 



Coyote Canyon Environmental Assessment 
Phase I and Phase II 

Soluble Lead Analytical Results 

Soluble Lead Analyses of 30 • 250 mg/kg Total Lead Samples 

Lead Concentration of 9 Randomly Selected Samples 
in the 30 -250 mg/kg Range 

Coarse (> #400 sieve) 

Concentration Sample 
Range Name 

30-250 E7 
4-11 

NW21 
SE8 

SE11 
SW12 

4-6 
W21 
NE18 

Mean 
Standard Deviation 

Coef. Of Var. 

%Coarse 

95.6 
95.6 
93.6 
93.5 
93.6 
95.3 
95.6 
93 

95.5 

94.59 
1.12 
0.01 

Soluble 
Pb 

(mg/Kg) 

18 
11 
7 

11 
7 
7 
7 
9 
5 

9.11 
3.89 
0.43 

Insoluble 
Pb 

(mg/Kg) 

343 
323 
159 
126 
119 
73 
68 
63 
23 

144.11 
114.47 
0.79 

Total Pb 
(mg/Kg) 

361 
333 
166 
136 
126 
80 
75 
72 
28 

153.00 
117.50 
0.77 

% Pb 
Soluble 

5 
3.2 
4.3 
7.9 
5.7 
8.9 
9.6 
12.5 
19.2 

8.48 
4.98 
0.59 

%Fine 

4.4 
4.4 
6.4 
6.5 
6.4 
4.7 
4.4 
7 

4.5 

5.41 
1.12 
0.21 

Fine(< #400 sieve) 
Soluble 

Pb 
(mg/Kg) 

17 
7 
9 

10 
7 
7 
7 
7 
7 

8.67 
3.32 
0.38 

Insoluble 
Pb 

(mg/Kg) 

388 
231 
138 
223 
141 
119 
104 
107 
44 

166.11 
101.60 

0.61 

Total Pb 
(mg/Kg) 

405 
238 
146 
233 
148 
126 
111 
114 
51 

174.67 
104.52 
0.60 

% Pb 
Soluble 

4.2 
2.9 
5.9 
4.4 
4.6 
5.5 
6.2 
6 

13.5 

5.91 
3.04 
0.51 

Soluble 
Pb 

(mg/Kg) 

18 
11 
7 

11 
7 
7 
7 
9 
5 

9.11 
3.89 
0.43 

Total Sample 
Insoluble 

Pb 
(mg/Kg) 

345 
319 
157 
132 
120 
75 
70 
66 
24 

145.33 
113.26 

0.78 

Total Pb 
(mg/Kg) 

363 
329 
165 
143 
127 
83 
77 
75 
29 

154.56 
116.25 

0.75 

%Pb 
Soluble 

4.9 
3.2 
4.4 
7.5 
5.6 
8.7 
9.3 
11.8 
18.8 

8.24 
4.80 
0.58 



Soluble Lead Analyses of< 30 mg/kg Total Lead Samples 

Lead Concentration of 9 Randomly Selected Samples 
in the Less Than 30 mg/kg Range 

Coyote Canyon Environmental Assessment 
Phase I and Phase II 

Soluble Lead Analytical Results 

Coarse (> #400 sieve)_ Fine_(< #400 sievel 
Soluble Insoluble Soluble Insoluble 

Concentration Sample Pb Pb Total Pb %Pb Pb Pb Total Pb 
Range Name %Coarse (mg/Kg) (mg/Kg) (mg/Kg) Soluble %Fine (mg/Kg) (mg/Kg) (mg/Kg) 

<30 1-3 95.8 5 127 133 4.1 4.2 7 31 37 
SE12 92.8 5 59 65 8.3 7.2 7 63 70 
SE20 92.2 5 49 54 9.9 7.8 7 73 80 
SE12 92.8 5 31 37 14.7 7.2 7 71 78 
SE6 93.8 5 24 30 18.1 6.2 7 92 99 
S16 96.5 5 24 30 18.1 3.5 7 54 61 

NW37 93.3 4 21 25 14.7 6.7 10 97 107 
SW18 97.8 5 17 23 23.6 2.2 5 44 49 
W35 92.3 4 16 19 18.6 7.7 7 32 39 

Total Sample 
Soluble Insoluble 

% Pb Pb Pb Total Pb % Pb 
Soluble (mg/Kg) (mgiKg) (mg/Kg) Soluble 

18.3 5 123 129 4.2 
9.9 5 60 65 8.5 
8.6 6 51 56 9.8 
8.8 5 34 40 13.8 
7 5 29 34 16.1 

11.2 5 25 31 17.6 
9.6 4 26 30 13.5 
10.4 5 18 23 23 
17.6 4 17 21 18.5 

Mean 94.14444 4.777778 40.88889 46.22222 14.45556 5.855556 7.111111 61.88889 68.88889 11.26667 4.888889 42.55556 47.66667 13.88889 
Standard Deviation 2.039676 0.440959 35.46634 35.85658 6.055599 2.039676 1.269296 23.91884 24.83669 3.974607 0.600925 33.43318 33.80089 5.730716 

Coef. OfVar. 0.021665 0.092294 0.867383 0.775743 0.418912 0.348332 0.178495 0.38648 0.360533 0.352776 0.122917 0.785636 0.70911 0.412612 
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ANNEX B 
Excerpted Information 

SWMU 91 Phase I Surface Radiation Survey Final Report and 
Surface Radiation VCM Final Report 



Excerpted Information from the Phase I Surface Radiation Survey 
Final Report for SWMUs 17 (A, B, and D) and 194 



5.8.10.3 Findings and Observations 

A detailed summary of the anomalies found within the survey boundaries of SWMU 191 
is presented in Table 5-61. The area background values presented in this table are 
representative of the localized area in which the anomaly was detected. Anomaly 
locations and gamma-exposure rates are shown in Figure 5.8.10-2 {Appendix I-6). 

Four of the five anomalies identified, 191El through 191£4, are located on the northeast 
half of the survey area. One anomaly, 191E5, is located at the southwest comer. 

The majority of anomalies are soil point sources with gamma fields averaging 1 foot in 
diameter. Instrument response to the localized soil-point sources suggest the elevated 
gamma readings are the result of buried fragments of radioactive material. 

A single radioactive fragment was located in the northeast quarter of the survey area. 
The fragment is dull, gray metal and is 8 by 4 by 3/4 inches. 

No anomalies were located within the graveled area encircled by the wooden poles. 

Table 5-61. Detailed Summary of Anomalies Found at SWMU 191 

·. ··· ·.. <> Anomaly•• .·•· · · •· · 
······ ... · ·;:/. / .. ' ... Description/Comment 

.. 
·• ·. ... Area·· • 
·• .• ·•Background. 

::?~· Type Area' :·. 
·. ·. . ' . . 

·m·· ·:.::::::- •Code•· <ftl) 
. 

.. ·~R/)t/ ~&R/h · .. ·. cps· Cps~ 

I 
. ..... :·. 

191E1 FP 0.8 180 16 100 11 3/4- by 8- by 4-inch fragment; dull gray metal 

191E2 SP 0.8 325 24 100 11 

191E3 SP 0.8 200 17 100 11 

191E4 SP 0.8 225 18 110 12 

191E5 SP 0.8 250 20 100 11 

• Type Codes: SP = Soil Point Source, FP = Fragment Point Source 

5.8.11 Sabotage Test Area (SWMU 193) 

The radiological survey at this ER site, designated as SWMU 193, consisted of 0.5 acre 
of flat alluvial terrain with several concrete structures inclJ.Iding a blockhouse. A railcar 
and two metal enclosures also are located on the area covered by the survey at this site. 
Low bushes and grass cover the survey area. This site is located within the Thunder 
Range Area. 

Radiological and land surveys were conducted at SWMU 193 during January 1994. 
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5.7.9.2 Gamnul Exposure-Rate Survey 

A gamma-scan survey was performed at 6-foot centers over the exterior surface area of 
the site, within the survey boundaries shown in Figure 5.7.9-1 (Appenqix I-5). The 
interiors of the steel observation bunker and concrete well were not surveyed. 

The background gamma exposure rates range from 8 to 12 JLR/h. SWMU 70C 
encompasses the steel roof of an observation bunker and exhibits a background gamma 
exposure rate range of 8 to 9 JLR/b. No areas of gamma activity that were 30 percent or 
greater than the natural background were found. 

5.7.9.3 Findings and Observa.tiQns 

Background gamma exposure rates are shown in Figure 5.7.9-2 (Appendix I-5). 

No gamma anomalies were detected by the 100-percent survey coverage performed 
within the survey boundaries of SWMUs 70A, 70B, and 70C. 

5.8 Southwest Test Area Operable Unit Sites (ADS 1335) 

5.8.1 Building 9920 - Burial Site and Firing Site (SWMUs 14 and 85) 

The radiological surveys at these ER sites, designated as SWMUs 14 and 85, consist of 
1.4 acres of flat graded terrain with little or no vegetation. On the east half of the area 
covered by the survey at this site is a block building. A pressure vessel is located near 
the western boundary of the survey area. 

Radiological and land surveys were conducted at SWMUs 14 and 85 during March 1994. 

5.8.1.1 Physical Survey 

Control station data provided by SNL/NM for two control points were used to establish . 
the starting x, y, and z coordinates for the physical survey. Geotech established one 
additional control point for land survey control of the survey boundaries, gamma 
anomalies, and cultural features. 

Figure 5.8.1-1 (Appendix I-6) shows the boundaries established for the radiological 
survey and control point descriptions, coordinates, elevations, and relevant site features. 

5.8.1.2 Gamma Exposure-Rate Survey 

A gamma scan survey was performed at 6-foot centers over the exterior surface area of 
the site, within the survey boundaries shown in Figure 5.8.1-2 (Appendix I-6). Areas 
excluded from the survey include the interior of Building 9920 and inaccessible areas 
beneath moveable objects and stockpile items. 
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The background gamma exposure rates range from 10 to 12 JLR/h. One area of gamma 
activity that was greater than 30 percent above the natural background is shown in ---.) 
Figure 5.8.1-2 (Appendix 1-6) and is summarized in Table 5-48. 

Table 5-48. Areas of Gamma Activity 30 Percent or Greater Than 
Natural Background at SWMUs 14 and 85 

Soil Area Source 1 

5.8.1.3 Findings and Observations 

13-50 Apparent "shine" area from a contaminated 
pressure vessel 

A detailed summary of the anomaly found within the survey boundaries of SWMUs 14 and 
85 is presented in Table 5-49. The area background values presented in this table are 
representative of the localized area in which the anomaly was detected. The anomaly 
location and gamma exposure rates are shown in Figure 5.8.1-2 (Appendix I-6). 
The boundaries of SWMUs _14 and 85 encompass a test facility and a small pressure vessel. 
The pressure vessel has been marked with "Radioactive Material" stickers. The only 
anomalous area found in the area covered by the survey at this site was located around the 
pressure vessel. Elevated counts in this area appear to be the result of "shine" emanating · 1 

from the vessel; however, the possibility of soil contamination in this area still exists. / 

Table 5-49. Detailed Summary of Anomalies Found at SWMUs 14 and 85 

Anomaly Area 
Background 

Description/ Comments 
Type Area . . In··· 
Code (ftl) cps .. 1-'R/h cps 1-'R/h 

14El Soil Area 203.0 120- 13-50 100 11 Apparent "shine~ area from a 
Source 800 contaminated pressure vessel; 

possible soil contamination 
around pressure vessel 

5.8.2 Scrap Yards/Open Dump (SWMUs 17A, 17B, and 17D) 

The radiological surveys at these ER sites, designated as SWMUs 17A, 17B, and 17D, 
consist of 2.8. acres of flat alluvial terrain. SWMUs 17A and 17D are· covered with low 
brush and grasses. High brush covers the west side of SWMU 17B. SWMU 17B is located 
south of 17A, and 17D is located east of 17A. 
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Radiological and land surveys were conducted at SWMUs 17A, 17B, and 17D during 
January 1994. 

5.8.2.1 Physiad Survey 

Control station data provided by SNL/NM for two control points were used to establish 
the starting x, y, and z coordinates for the physical survey. Geotech established one 

· additional control point for land survey control of the survey boundaries, gamma 
anomalies, and cultural features. 

Figures 5.8.2-1, 5.8.2-2, and 5.8.2-3 (Appendix I-6) show the boundaries established for 
the radiological survey and control point descriptions, coordinates, elevations, and relevant 
site features for SWMUs 17A, 17B, and 170, respectively. 

5.8.2.2 Gamma Exposure-Rote Survey 

The gamma scan survey was performed at 10-foot centers over the exterior surface area of 
the site, within the survey boundaries shown in Figures 5.8.2-4, 5.8.2-5, and 5.8.:2-6 
(Appendix I-6). Areas excluded from the survey include SWMU 17C and the interior of 
the steel frame structure on SWMU 17 A 

The background gamma exposure rates range from 10 to 13 1-'R/h. No areas of gamma 
activity 30 percent or greater than the natural background were found on SWMU 17A or 
SWMU 17D and are shown in Figures 5.8.2-4 and 5.8.2-6 (Appendix I-6), respectively. 
Areas of gamma activity that were 30 percent or greater than the natural background 
found on SWMU 17B are shown in Figure 5.8.2-5 (Appendix I-6) and are summarized in 
Table 5-50. 

Table 5-50. Areas of Gamma Activity 30 Percent or Greater Than 
Natural Background at SWMU 17B 

···.··. AnomalfType:······· Total · · ~tR/h Range Comments 

Soil Point Source 5 16-39 Anomalies have an average diameter of 2 feet 
based on instrument response 

Soil Area Source 2 13-31 Two areas include multiple hot spots 

5.8.2.3 Findings and Observations 

No gamma anomalies were detected by the 70-percent survey coverage performed within 
the survey boundaries on SWMUs 17A and 170. A detailed summary of the anomalies 
found within the survey boundaries of SWMU 17B is presented in Table 5-51. The area 
background values presented in this table are representative of the localized area in which 
the anomaly was detected. Anomaly locations and gamma exposure rates are shown in 
Figure 5.8.2-5 (Appendix I-6). 
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The survey boundaries for SWMU 17B consist of 2.1 acres of flat terrain with heavy brush 
on the west side, located southwest of the shock tube. Two anomalous areas and five 
anomalous point sources are scattered over the survey area. 

All anomalous areas and point sources identified on SWMU 17B are soil areas with no 
visible evidence of radioactive material such as D U fragments, uranium oxide, etc. The 
majority of anomalies located on SWMU 17B appear to be localized soil point sources 
suggesting the presence of buried fragments of radioactive material. Two of the soil area 
sources include multiple "hot spots" within their boundaries. Based on instrument 
response, the soil area sources appear to include fmely dispersed radioactive material with 
higher concentrations of contaminants in small localized areas. 

Table 5-51. Detailed Summary of Anomalies Found at SWMU 17B 

·. ;:--:::\;~:_:::· . : .:;~:~~::.' -: -·. 

·B~ckground 0 

·. Description/Comments 

cps pR/h 

17BE1 SP 3.1 400 28 110 12 

17BE2 SP 3.1 600 39 110 12 

17BE3 SA 877.0 120- 13·31 110 12 
450 

17BE4 SP 3.1 250 20 110 u 
17BE5 SA 769.1 120- 13-22 100 11 

300 

17BE6 SP 3.1 175 16 100 11 

'17BE7 SP 3.1 225 18 110 12 

a Type Codes: SA = Soil Area Source, SP = Soil Point Source 

5.8.3 Red Towers Site (SWMU 55) 

This ER site, designated as SWMU 55, consisted of 14.6 acres of flat, alluvial terrain. The 
survey area also contains a large steel tower, which is lying on the ground in a north-south 
direction in the approximate center of the area covered by the survey at this site. 

Radiological and land surveys were conducted at SWMU 55 during January 1994. 
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5.8.12 General Purpose Heat Source Test Area (SWMU 194) 

The radiological survey at this ER site, designated as SWMU 194, consisted of 0.2 acre of 
flat alluvial terrain covered with low bushes and grass. 

Radiological and land surveys were conducted at SWMU 194 during January 1994. 

5.8.12.1 Physical Survey 

Control station data provided by SNL/NM for two control points were used to establish 
the starting x, y, and z coordinates for the physical survey. Geotech established one 
additional control point for land survey control of the survey boundaries, gamma 
anomalies, and cultural features. , 

Figure 5.8.12-1 {Appendix 1-6) shows the boundaries established for the radiological 
survey and control point descriptions, coordinates, elevations, and relevant site features. 

5.8.12.2 Gamma Exposure-Rate Survey 

A gamma-scan survey was performed at 6-foot centers over the exterior surface area of the 
site, within the survey boundaries shown in Figure 5.8.12-2 {Appendix 1-6). The area 
occupied by a large metal cylinder was excluded from the survey. 

The background gamma exposure rates range from 11 to 13 JLR/h. No areas of gamma 
activity that were 30 percent or greater than the natural background were found. 

5. 8.12.3 Findings and Observations 

Background gamma exposure rates for the survey area are shown in Figure 5.8.12-2 
{Appendix 1-6). 

No gamma anomalies were detected by the 100-percent survey coverage performed within 
the survey boundaries of SWMU 194. 
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5.8.2. Scrap Yards/Open Dump (ER Sites 17A, 178, and 170) 

Overview 

The Phase I survey at ER Site 17B was conducted with surveys at ER Sites 17 A and 17D during 
January 1994. These surveys covered a total of 2.8 acres of flat alluvial terrain. A gamma scan 
survey was performed at 1 0-foot centers (70 percent coverage) over the surface of the sites. Five 
point sources and two area sources of gamma activity 30 percent or greater than the natural 
background were identified at ER Site 17B. No gamma activity 30 percent or greater than the 
natural background was detected at ER Sites 17 A and 17D. A detailed summary of the surface 
radiological survey and anomalies found at the site is presented in Section 5.8.2 of the Surface 
Gamma Radiation Surveys Final Report (Geotech 1994b). 

Figure 5.8.3 shows the site, surface radiological survey boundaries, and anomalies found during 
the Phase I survey. 

VCM activities were conducted at ER Site 17B during February and August 1995. Point sources 
identified during the Phase I survey were removed in February 1995. In July 1995, pre-cleanup 
sampling for gamma spectroscopy analysis was conducted on two area sources to assess the need 
for remediation. Resurveying (scanning) of the sites was performed during August 1995. The 
original survey boundaries (2.8 acres) were surveyed on 6-foot centers (100 percent coverage). 
Previously identified area sources and new point sources identified during resurveying were 
remediated in August 1995. 

Cleanup activities included radiation scanning to verify anomaly location, removal of fragment 
and/or soil until readings were less than 1.3 times site-specific background levels, and post
cleanup (verification) soil sampling for gamma spectroscopy analysis (see Section 3.1). 
Table 5.8.8 summarizes field activities during the VCM. 

Table 5.8.8 Summary of Field Activities at ER Sites 17A, 17B, and 17D 
Removal Action Procedures 

Actual Duration of Verify Post- New Areal Pre-Cleanup 
Acreage Cleanup Anomaly Rad Cleanup Resurveyed Sampling 
Surveyed (days) Location Removal• Sampling (100%) (area sources) Comments 

2.80 3.50 X X X X X Resurveyed original 
area on 6-ft centers 
1(100%). 

• Removal of fragment and/or soil until readings are less than 1.3 times site-specific background 
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Findings and Observations 

Point and Area Source Status 

Of the sources identified during the Phase I survey, five point sources were removed during the 
initial cleanup. The two area sources (17BE3 and 17BE5) were remediated based on the results 
of gamma spectroscopy analysis from pre-cleanup samples that showed the elevated radiation 
was related to anthropogenic (man-made) material. 

During resurveying (scanning) of the original sites, six new point sources were identified at 
ER Site 17B. No additional elevated gamma readings were identified at ER Sites 17A and 17D. 
Cleanup was completed on these new point sources along with the previously identified large 
area sources. The new sources identified during the VCM are summarized in Table 5.8.9, and 
Figure 5.8.4 shows VCM radiation anomalies and verification sampling locations (post-cleanup). 

Table 5.8.9 Radiation Anomalies 30 Percent or Greater Than Natural Background 
Id tifi d D . th VCM ER S't 17B en 1e urm2 e at 1 e 

Anomaly Type Total Comments 
Point Sources 6 Gray, black fragments with yellow 

uranium oxide (DU) in soil 

Post-Cleanup (Verification) Sample Results 

After the removal of radiologically contaminated soils at ER Site 17B, six post-cleanup 
(verification) samples were collected from point and area sources. Samples from point sources 
were collected in the immediate vicinity of the point source (fragment). At area sources, samples 
were collected from areas exhibiting the highest residual gamma radiation readings. Gamma 
spectroscopy analysis was performed on the samples to verify that the residual radionuclide 
concentrations met risk-based action levels. The radiological COC was DU (U-238, U-235, and 
U-234). Table 5.8.10 summarizes the post-cleanup (verification) samples collected at the sites, 
and the maximum level of residual radiological COCs in soils is presented in Table 5.8.11. 

T bl 5 8 10 P t Cl a e . . OS- eanup (V rifi f )S e lea IOD amp1es C II ted t ER S't 17B oec a 1 e 
Point Source Area Source 

Sample Number Sample Number 

17BEJSS 17BE1SD" 17BE2SS 17BE3SS 17BE5SS 

17BE10SS 

• Sample duphcate 
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Table 5.8.11 Maximum Residual RadionucHde Levels in ER Site 17B Soils 
Radionuclide Maximum Activity (pCil~} Back~round Activity (pCi/e) 

U-238 19.1 1.4 
U-235 0.26 0.16 
U-234 2.4 1.6 

Risk Assessment Results 

A risk assessment, using the DOE computer code RESRAD. was performed on ER Site 17B 
assuming both an industrial and a residential (loss of active control measures) land-use scenario, 
consistent with Section 3.3.2. The RESRAD input parameters that were not site specific are 
provided for both land-use scenarios in Section 3.3.2. Site-specific input parameters were 
developed based on information provided by the Task Leader responsible for the site and were as 
follows: 

• Area of Contaminated Zone: 8,500 m2 

• Thickness of contaminated zone: 0.15 m 
• Length Parallel to Aquifer Flow: 100m 
• Density of Contaminated Zone: 1.85 g/cm3 

• Contaminated Zone Total Porosity: 0.4 
• Contaminated Zone Effective Porosity: 0.35 
• Contaminated Zone Hydraulic Conductivity: 3,650 rnlyr 
• Contaminated Zone b Parameter: 4.9 (Silty Sand) 
• Runoff Coefficient: 0.4 

Site-specific risk assessment resulted in the following TEDEs to the RME individual: 

• Industrial Land-Use: 0.63 mrern/yr 
• Residential Land-Use: 1.7 mrernlyr 

The ca1culated TEDEs for both scenarios are well below the proposed EPA guidance discussed 
in Section 2.2.2 of 15 mrernlyr maximum TEDE for industrial land-use and 75 mrernlyr for 
residential land-use. The average radiation exposure due to natural sources (radon, internal 
radiation, cosmic radiation. and terrestrial radiation) in the U.S. is approximately 295 mrernlyr 
TEDE (NCRP 1987). Given the above, the potential effects on human health due to exposure to 
radionuclides at the site are well within proposed standards when considering both an industrial 
land-use scenario and a residential land-use scenario. 

The uncertainties associated with this assessment are considered small because of the location 
and history of the site. There is low uncertainty in the future land-use and the potentially affected 
populations considered in making the risk assessment analysis. An RME approach was used to 
calculate the risk assessment values. As a result, the parameter values used in the calculations 
were conservative, and the calculated intakes are likely overestimates. Maximum measured 
concentrations of the COCs were used to provide co~servative results. Because the COCs were 
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found in the surface soils and because of the location and physical characteristics of the site, 
there is little uncertainty in the exposure pathways relevant to the analysis. 

Waste Management 

The cleanup activities produced soil, metal fragment, and PPE wastes. All waste was 
containerized in either 30-gallon or 55-gallon drums. A total of 24 waste drums were generated 
during cleanup activities: 23 soil drums and 1 metal fragment drum. Waste consolidation was 
performed to minimize the number of drums produced for each waste stream. A metal fragment 
drum was consolidated. PPE waste was generated and was consolidated with PPE waste from 
Site 55 where cleanup activities were ongoing. Table 5.8.12 shows the number of waste drums 
after waste minimization/consolidation was performed, and Appendix J summarizes the waste 
minimization/consolidation effort. 

Table 5.8.12 Summary of Waste Drums for ER Site 17B (Post Minimization/ 
Consolidation Effort) 

Soil Waste Metal Fragment PPE Waste 
Waste 

30 Gallon 55 Gallon 30 Gallon 55 Gallon 30 Gallon 55 Gallon ·. TCLP/ Comments 
Drums Drums Drums Drums Drums Drums Gamma 

Spec 
Samples 

1 22 0 0 0 0 2 Soil Waste 
Minimization/Consolidati 
on was performed." 

a See Append1x 1 

Two composite soil samples were collected from the waste drums and analyzed for gamma 
emitters using standard laboratory gamma spectroscopy methods and for leachable RCRA metals 
using TCLP analytical procedures. Initially, mercury was not identified as a COC and was not 
included in the TCLP analysis in June 1995. In August 1995, mercury was identified as a COC 
and was included in the TCLP analysis. All samples passed the TCLP tests, and all waste was 
characterized as "Radioactive-Low Level Only." A summary of radiological activity for the 
waste is presented in Appendix G. 

No TCLP metal fragment sample was collected due to the small volume of metal fragment waste 
generated (less than 120g). This fragment waste was consolidated with other metal fragment 
waste that had been analyzed using TCLP analytical procedures. This other fragment waste 
passed the TCLP tests and was characterized as "Non Regulated/Radioactive." The TCLP results 
are statistically valid, even with the addition of a minor volume of metal fragment waste that has 
not been sampled and analyzed. 
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Disposal of regulated VCM waste was handled by SNL/NM Department 7577 (Waste 
Operations), which packaged and secured waste drums for transfer to Envirocare of Utah. 
Nonregulated waste was disposed of using standard SNL/NM-approved waste disposal methods. 

Conclusions 

All point and area sources of gamma activity 30 percent or greater than the natural background 
were removed from ER Site 17B. A radiological risk assessment was performed assuming both 
an industrial and a residential (loss of active control measures) land-use scenario, and using site
specific input parameters. The risk assessment shows the potential effects on human health due 
to exposure to radionuclides at the site are within proposed standards when considering both 
land-use scenarios. Source removal is summarized in Table 5.8.13. 

T bl 5 813 S a e . . fP • omtan ummaryo dA rea s ource R emova at ERS" 17B 1te 
Anomaly Type Total Identified Total Removed Comments 
Point Sources 11 11 Six sources identified during 

resurvey of original area on 6-ft. 
centers (l 00% ). 

Area Sources 2 2 Sources remediated based on results 
from pre-cleanup samples. 

No additional cleanup activities were performed during this VCM. The status of other possible 
COCs is not addressed in this report. 

All waste was characterized as "Radioactive-Low Level Only" and managed in accordance with 
SNUNM Department 7572 (Waste Management) procedures. 

5.8.3. Red Tower Site (ER Site 55) 

Overview 

The Phase I survey at ER Site 55 was conducted during January 1994 and covered a total of 
14.6 acres of flat alluvial terrain. A gamma scan survey was performed at 6-foot centers 
(100 percent coverage) over the surface of the site. One hundred and twenty-three point sources 
and one area source of gamma activity 30 percent or greater than the natural background were 
identified during this survey. A detailed summary of the surface radiological survey and · 
anomalies found at the site is presented in Section 5.8.3 of the Surface Gamma Radiation 
Surveys Final Report (Geotech 1994b). 

Figure 5.8.5 shows the site, surface radiological survey boundaries, and anomalies found during 
the Phase I survey. 

VCM activities were conducted during February and August 1995, and October to November 
1996. Point sources were removed in February 1995. In July 1995, pre-cleanup sampling for 
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Excerpted Information from the Surface Radiation VCM 
Final Report for SWMU 91 



as a COC and was not included in the TCLP analysis. All samples passed the TCLP tests, and all 
waste was characterized as .. Radioactive-Low Level Only." A summaiy of radiological activity 
for the waste is presented in Appendix G. 

Disposal of regulated VCM waste was handled by SNL/NM Department 7577 (Waste 
Operations), which packaged and secured waste drums for transfer to Envirocare of Utah. 
Nonregulated waste was be disposed of using standard SNLINM-approved waste disposal 
methods. 

Conclusions 

Remediation was completed on all original point and area sources of gamma activity 30 percent 
of greater than natural background. Further radiological characterization will be required on the 
remaining 266 new point sources associated with the original area source (55E7). Source 
removal of these new point sources will be addressed under future cleanup activities. A risk 
assessment will be conducted after additional characterization and source removal is performed. 

Source removal is summarized in Table 5.8.19, and sources remaining after completion of the 
VCM are shown in Figure 5.8.7. 

T bl 5 819 S a e . . ummaryo fP . t d A om an rea s ource R I t ER s·t 55 emova a 1 e 
Anomaly Type Total Identified Total Removed Comments 
Point Sources 419 153 Sources remaining are those 

identified during resurvey of 
original large area source on 6-ft. 
centers (100%). 

Area Source 1 1 Source remediated based on results 
from pre-cleanup samples. 

No additional cleanup activities were performed during this VCM. The status of other possible 
COCs is not addressed in this report. 

All waste was characterized as "Radioactive-Low Level Only" and managed in accordance with 
SNLINM Department 7572 (Waste Management) procedures. 

5.8.4. Lead Firing Site (ER Site 91) 

Overview 

ER Site 91 is a new site identified during the VCM and was not included in the Phase I survey. 
A surface radiological survey was conducted during July 1996 and covered a total of 21.2 acres 
of flat alluvial terrain. The survey was performed on 6-foot centers ( 100 percent coverage) over 
the surface of the site. Ten point sources of gamma activity 30 percent or greater than the natural 
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background were identified during this survey. These point sources were remediated during 
VCM activities in July 1996. 

Figure 5.8.8 shows the site, surface radiological survey boundaries, and anomalies found during 
the Phase I survey, and VCM verification sampling locations (post-cleanup). 

Characterization activities included a gamma scan survey ( 100 percent coverage) within the site 
boundaries. Cleanup activities included radiation scanning to verify anomaly location, removal 
of fragment and/or soil until readings were less than 1.3 times site-specific background levels, 
and post-cleanup (verification) soil sampling for gamma spectroscopy analysis (see Section 3.1). 
Table 5.8.20 summarizes field activities during the VCM. 

Table 5.8.20 Summary of Field Activities at ER Site 91 
Removal Action Procedures 

Actual Duration of Verify Post- New Areal 
Acreage Cleanup Anomaly Rad Cleanup Resurveyed 
Surveyed (days) Location Removal• Sampline {100%) 

21.20 3.00 X X X X 

Comments 
Surveyed new area 
(21.2 acres) on 6-ft 
centers (100%). 

• Removal of fragment and/or soil until readings are less than 1.3 times site-specific background 

Findings and Observations 

Point and Area Source Status 

Of the sources identified during the gamma scan survey, 10 point sources were remediated. 
Cleanup was completed on these sources and no additional surface radiation cleanup was 
performed during this VCM. 

Post-Cleanup (Verification) Sample Results 

After the removal of radiologically contaminated metal fragments and soils, three post-cleanup 
(verification) samples were collected from areas exhibiting the highest residual gamma radiation 
readings. Gamma spectroscopy analysis was performed on the samples to verify that the residual 
radionuclide concentrations met risk-based action levels. The radiological COC was DU (U-238, 
U-235, and U-234). Table 5.8.21 summarizes the post-cleanup (verification) samples collected 
at the site. and the maximum level of residual radiological COCs in soils is presented in 
Table 5.8.22. 
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Table 5.8.21 Post-Cleanup (Verification) Samples Collected at ER Site 91 
Point Source 

Sample Number 

91EISS 91EISD" 91E9SS 

• Sample duplicate 

Table 5.8.22 Maximum Residual Radionuclide Levels in ER Site 91 Soils 
Radionuclide Maximum Activity {pCi/g) Background Activity (pCi/g) 

U-238 8.3 1.4 
U-235 0.11 0.16 
U-234 1.0 1.6 

Although U-235 and U-234 values for the DU were below background concentrations, for 
conservatism they were included in the risk assessment by their association with the elevated 
levels of U-238 and the known DU contamination on site. 

Risk Assessment Results 

A risk assessment, using the DOE computer code RESRAD, was performed on ER Site 91 
assuming both an industrial and a residential (loss of active control measures) land-use scenario, 
consistent with Section 3.3.2. The RESRAD input parameters that were not site specific are 
provided for both land-use scenarios in Section 3.3.2. Site-specific input parameters were 
developed based on information provided by the Task Leader responsible for the site and were as 
follows: 

• Area of Contaminated Zone: 36,500 m2 

• Thickness of contaminated zone: 0.15 m 
• Length Parallel to Aquifer Flow: 30 m 
• Density of Contaminated Zone: I .85 g/cm3 

• Contaminated Zone Total Porosity: 0.4 
• Contaminated Zone Effective Porosity: 0.35 
• Contaminated Zone Hydraulic Conductivity: 3650 m/yr 
• Contaminated Zone b Parameter: 4.9 (Silty Sand) 
• Runoff Coefficient: 0.4 

Site-specific risk assessment resulted in the following TEDEs to the RME individual: 

• Industrial Land-Use: 0.33 mrem/yr 
• Residential Land-Use: 0.91 mrem/yr 

The calculated TEDEs for both scenarios are well below the proposed EPA guidance discussed 
in Section 2.2.2 of 15 mrem/yr maximum TEDE for industrial land-use and 75 mrernlyr for 
residential land-use. The average radiation exposure due to natural sources (radon, internal 
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radiation, cosmic radiation, and terrestrial radiation) in the U.S. is approximately 295 mrernlyr 
TEDE (NCRP 1987). Given the above, the potential effects on human health due to exposure to 
radionuclides at the site are well within proposed standards when considering both an industrial 
land-use scenario and a residential land-use scenario. 

The uncertainties associated with this assessment are considered small because of the location 
and history of the site. There is low uncertainty in the future land-use and the potentially affected 
populations considered in making the risk assessment analysis. An RME approach was used to 
calculate the risk assessment values. As a result, the parameter values used in the calculations 
were conservative, and the calculated intakes are likely overestimates. Maximum measured 
concentrations of the COCs were used to provide conservative results. Because the COCs were 
found in the surface soils and because of the location and physical characteristics of the site, 
there is little uncertainty in the exposure pathways relevant to the analysis. 

Waste Management 

The cleanup activities produced soil and PPE wastes. No metal fragment waste was generated. 
All waste was containerized in 55-gallon drums. A total of two waste drums were generated 
during cleanup activities: one soil drum and one PPE drum. Table 5.8.23 shows the number of 
waste drums generated during the VCM. 

T bl 58 23 S a e . . rw st n ummaryo a e rums t ER s·t 91 or 1e 
Soil Waste Metal Fragment PPE Waste 

Waste . 

30 Gallon 55 Gallon 30 Gallon 55 Gallon 30 Gallon 55 Gallon •.·• TCLP/ Comments 
Drums Drums Drums Drums Drums Drums Gamma 

Spec 
Samples 

0 1 0 0 0 I I Soil 

One composite soil sample was collected from the waste drum and analyzed for gamma emitters 
using standard laboratory gamma spectroscopy methods and for leachable RCRA metals using 
TCLP analytical procedures. Mercury was identified as a COC and was included in the TCLP 
analysis. All samples passed the TCLP tests, and all waste was characterized as "Radioactive
Low Level Only." A summary of radiological activity for the waste is presented in 
Appendix G. 

Disposal of regulated VCM waste was handled by SNLINM Department 7577 (Waste 
Operations), which packaged and secured waste drums for transfer to Envirocare of Utah. 
Nonregulated waste was disposed of using standard SNL/NM-approved waste disposal methods. 
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Conclusions 

All point and area sources of gamma activity 30 percent or greater than the natural background 
were removed from the site. A radiological risk assessment was performed assuming both an 
industrial and a residential (loss of active control measures) land-use scenario, and using site
specific input parameters. The risk assessment shows the potential effects on human health due 
to exposure to radionuclides at the site are within proposed standards when considering both 
land-use scenarios. Source removal is summarized in Table 5.8.24. 

T bl 5 824 S fP . a e . . ummaryo omtan dA rea s ource R I t ER S"t 91 emova a 1 e 
Anomaly Type Total Identified Total Removed Comments 
Point Sources 10 10 Sources identified during survey of 

new area. 

No additional cleanup activities were performed during this VCM. The status of other possible 
COCs is not addressed in this report. 

All waste was characterized as "Radioactive-Low Level Only" and. managed in accordance with 
SNLINM Department 7572 (Waste Management) procedures. 

5.8.5. Building 9939- Scrap Yard and Trenches (ER Sites 103 and 117) 

Overview 

The Phase I survey at ER Sites 103 and 117 was conducted during March 1994 and covered a 
total of 6.3 acres of flat alluvial terrain. A gamma scan survey was performed at 6-foot centers 
( 100 percent coverage) over the surface of the site. Eight point sources and thirteen area sources 
of gamma activity 30 percent or greater than the natural background were identified during this 
survey. A detailed summary of the surface radiological survey and anomalies found at the site is 
presented in Section 5.8.6 of the Surface Gamma Radiation Surveys Final Report (Geotech 
1994b). 

Figure 5.8.9 shows the site, surface radiological survey boundaries, and anomalies found during 
the Phase I survey. 

VCM activities were conducted during March and July to September 1995 and June 1996. 
Resurveying (scanning) was not performed at this site. Point sources and small area sources 
were removed in March 1995. In July 1995, pre-cleanup soil sampling for gamma spectroscopy 
analysis was conducted on large area sources to assess the need for remediation. Large area 
sources were remediated in August to September I 995 and June 1996. Heavy equipment 
(skidloader) was used on an area source (1 03E12) since the lateral and vertical extent of elevated 
radiation exceeded the capabilities of manual cleanup procedures. 
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ANNEX C 
SWMU 91 Scoping Sampling, RFI, and VCM ERCL, Off-Site Laboratory, and 

RPSD Laboratory Analytical Results 



Sample Attributes 

Sample Depth 
Event COC# Sample Number (ft) Arsenic 

Seeping 508945 1335-91-BH 1-0-S-2 0 50 

Seeping 508945 1335-91-BH1-5-S-2 5 50 

Seeping 508945 1335-91-BH1-5-SD-2 5 50 

Seeping 508945 1335-91-BH1-10-S-2 10 50 

Seeping 508945 1335-91-BH1-15-S-2 15 50 

Seeping 508945 1335-91-BH1-20-S-2 20 50 

Seeping 508943 1335-91-BH2-0-S-2 0 50 

Seeping 508943 1335-91-BH2-5-S-2 5 50 

Scoping 508943 1335-91-BH2-1 0-S-2 10 50 

Seeping 508943 1335-91-BH2-15-S-2 15 50 

Seeping 508943 1335-91-BH2-20-S-2 20 50 

Seeping 508943 1335-91-BH3-0-S-2 0 50 

Seeping 508943 1335-91-BH3-5-S-2 5 50 

Seeping 508943 1335-91-BH3-5-SD-2 5 50 

Seeping 508943 1335-91-BH3-1 0-S-2 10 50 

Seeping 508943 1335-91-BH3-15-S-2 15 50 

Seeping 508943 1335-91-BH3-20-S-2 20 50 

Seeping 4038 1335-91-BH1-20-S 20 3.3 

Seeping 4038 1335·91-BH2-20-S 20 3.8 

Seeping 4038 1335-91-BH3-20-S 20 4.2 
t 

Seeping 4038 1335-91-BH3-20-SD 20 4.3 

RFI 1617 91-GR-004-0.0-SS 0 26 

RFI 1617 91-BH-004-0.5 S 0.5 26 

RFI 1617 91-GR-005-0.0-SS 0 26 

RFI 1617 91-BH-005-0.5-S 0.5 35 

RFI 1622 91-GR-006-0.0-SS 0 26 

RFI 1622 91-BH-006-0.5-S 0.5 26 

RFI 1617 91-GR-007-0.0-SS 0 26 

RFI 1617 91-BH-007-0.5-S 0.5 26 

RFI 1622 91-GR-008-0.0-SS 0 32 

RFI 1622 91-BH-008-0.5-S 0.5 26 

RFI 1622 91-BH-DOB-0.5-SD 0.5 26 

RFI 1622 91-GR-009-0.0-SS 0 73 

RFI 1622 91-BH-D09-0.5-S 0.5 43 

RFI 1622 91-GR-01 0-0.0-SS 0 26 

RFI 1622 91-BH-01 0-0.5-S 0.5 26 

RFI 1622 91-BH-011-0.0-SS 0 ~ 
RFI 1622 91-GR-011-0.5-S 0.5 37 

RFI 1621 91-GR-012-0.0-SS 0 54 

RFI 1621 91-BH-012-0.5-SS 0.5 26 

RFI 1621 91-GR-013-0.0-SS 0 26 

RFI 1621 91-BH-013-0.5-S 0.5 26 

RFI 1621 91-BH-013-0.5-SD 0.5 26 

RFI 1621 91-GR-014-0.0-SS 0 26 

AU05-05/WP/SNL05:R5694-C_91 Master.xls 

Summary of Site 91 Metals Concentrations-- Master Roll-up 
Scoping, RFI, and VCM Data Sets 

b UUIY • ...,...,..,- """'1."'..., .... 1 I..J<JV 

Metals (EPA 6010nooo) (mg/kg) 

. Barium . Beryllium . Cadmium . Chromium . 
Seeping Samples Analyzed at ERCL 

u 65 3.4 u 10 u 10 u 
u 44 3.4 u 10 u 10 u 
u 57 3.4 u 1(] u 10 u 
u 68 3.4 u 10 u 10 u 
u 29 J 3.4 u 10 u 10 u 
u 82 3.4 u 10 u 10 u 
u 120 3.4 u 10 u 10 u 
u 96 3.4 u 10 u 10 u 
u 230 3.4 u 10 u 10 u 
u 62 3.4 u 10 u 10 u 
u 42 3.4 u 10 u 10 u 
u 180 3.4 u 10 u 10 u 
u 58 3.4 u 10 u 10 u 
u 92 3.4 u 10 u 10 u 
u 57 3.4 u 10 u 10 u 
u 150 3.4 u 10 u 10 u 
u 27 J 3.4 u 10 u 10 u 

Seeping Samples Analyzed at Off-Site Laboratory 
200 1.0 u 1.0 u 6.2 

s 43 1.0 u 1.0 u 6.4 

s 170 1.0 u 1.0 u 17 

s 110 1.0 u 1.0 u 8.6 

RFI Samples Analyzed at ERCL 
u 100 0.18 J 2.1 u 7.7 J 

u 140 0.28 J 2.1 u 6.7 J 

u 84 0.11 u 2.1 u 5.0 u 
J 120 0.13 J 2.1 u 5.7 J 

u 79 0.25 J 2.1 u 5.0 u 
u 73 0.23 J 2.1 u 5.7 

u 100 0.19 J 2.1 u 5.4 J 

u 110 0.13 J 2.1 u 5.0 u 
J 140 0.43 J 2.1 u 10 J 

J 120 0.38 J 2.1 u 8.7 J 

u 140 0.44 2.1 u 8.2 J 

J 110 0.39 J 2.1 u 9.4 J 

J 130 0.45 2.1 u 9J J 

u 140 0.28 J 2.1 u 6.7 J 

u 130 0.39 J 2.1 u 7.7 J 

u 140 0.45 2.1 u 9.3 J 

J 140 0.52 2.1 u 8.2 J 

J 120 0.41 J 2.1 u 6.7 J 

u 250 0.61 2.1 u 9.7 J 

u 100 0.31 J 2.1 u 9.1 J 

u 160 0.51 2.1 u 8.2 J 

u 170 0.57 2.1 u 10 J 

u 240 0.68 2.1 u 14 J 

1 

Lead . Mercury . Selenium . Silver . 
10 J 0.06 u 50 u 10 u 
10 u 0.06 u 50 u 10 u 
10 u 0.06 u 50 u 10 u ' 
10 u 0.06 u 50 u 10 u I 

10 u 0.06 u 50 u 10 u 
10 u 0.06 u 50 u 10 u 
10 J 0.06 u 50 u 10 u . 
10 u 0.06 u 50 u 10 u I 

10 u 0.06 u 50 u 10 u 
10 u 0.06 u 50 u 10 u 
10 u 0.06 u 50 u 10 u 
13 0.06 u 50 u 10 u i 

10 u 0.06 u 50 u 10 u 
10 u 0.06 u 50 u 10 u 
10 u 0.06 u 50 u 10 u 
10 J 0.06 u 50 u 10 u 

17 J 0.06 u 50 u 10 u ' 

5.8 N 0.091 u 1.0 u 2.0 U I 

9.9 N 0.1 u 1.0 u 2.0 u 
25 N 0.095 u 1.0 u 2.0 u 

11 N 0.095 u 1.0 u 2.0 u ! 

32 0.06 u 55 J 1./ u 
17 0.06 u 50 u 1.7 u 
3.4 UJ 0.06 u 50 u 1.7 u 
18 0.06 u 50 u 1.7 u ' 

3.4 UJ 0.06 u 50 u 1.7 u 
3.4 UJ 0.06 u 50 u 1./ u 
20 0.06 u 50 u 1.7 u 
18 0.06 u 50 u 1.7 u I 

690 J 0.06 u 50 u 1.7 u 
110 0.06 u 50 u 1.7 u 
170 0.06 u 50 u 1.7 u . 
53 0.06 u 50 u 1.7 u 

19 0.06 u 55 J 1.7 u 
500 0.06 u 50 u 1.7 u 
470 0.06 u 50 u 1.7 u 

52 0.06 u 50 u 1.7 u 
17 0.06 u 50 u 1.7 u j 

28 0.06 u 50 u 1.7 u 
19 0.06 u 50 u 1.7 u 

260 0.06 u 50 u 1.7 u 
140 0.06 u 50 u 1.7 u 
40 0.06 u 50 u 1.7 u 

15 0.06 u 50 u 1.7 u 
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Sample Attributes 

Sample Depth 

Event COC# Sample Number (ft) Arsenic 

RFI 1621 91-BH-014-0.5-S 0.5 26 

RFI 509268 91-GR-015-0.0-SS (1) 0 32 

RFI 509268 91-BH-015-0.5-S 0.5 26 

RFI 509264 91-GR-016-0.0-SS 0 26 

RFI 509264 91-BH-016-0.5-S 0.5 34 

RFI 509268 91-GR-017-0.0-SS 0 26 

RFI 509268 91-BH-017 -0.5-SS 0.5 26 

RFI 1617 91-GR-018-0.0-SS 0 43 

RFI 1617 91-BH-018-0.5-S 0.5 26 

RFI 1617 91-BH-018-0.5-SD 0.5 26 

RFI 509268 91-GR-019-0.0-SS 0 26 

RFI 509268 91-BH-019-0.5-S 0.5 26 

RFI 509268 91-GR-020-0.0-SS 0 28 

RFI 509268 91-BH-020-0.5-SS 0.5 26 

RFI 509268 91-GR-021-0.0-SS 0 32 

RFI 509264 91-GR-022-0.0-SS 0 26 

RFI 509264 91-BH-022-0.5-S 0.5 86 

RFI 509264 91-BH-022-1.5-S 1.5 33 

RFI 509264 91-GR-023-0.0-SS (1) 0 33 

RFI 509264 91-BH-023-0.5-S 0.5 26 

RFI 509264 91-BH-023-0.5-SD 0.5 51 

RFI 509264 91-BH-023-1.5-S 1.5 36 

RFI 509264 91-GR-024-0.0-S 0 46 

RFI 509264 91-BH-024-0.5-SS 0.5 26 

RFI 509264 91-BH-024-1.5-SS 1.5 26 

RFI 509264 91-GR-025-0.0-SS (1) 0 56 

RFI 509264 91-GR-025-0.5-S 0.5 26 

RFI 509264 91-BH-025-1.5-S 1.5 26 

RFI 509264 91-BH-025-1.5-SD 1.5 26 

RFI 4806 91-BH-018-0.5 SO 0.5 2.34 

RFI 4807 91-GR-006-0.0-SSO 0 2.63 

RFI 4807 91-BH-008-0.5-SO 0.5 2.72 

RFI 4807 91-GR-011-0.0-SSO 0 2.69 

RFI 4805 91-BH-013-0.5-SO 0.5 3.36 

RFI 4836 91-GR-016-0.0-SSO 0 3.18 

RFI 4836 91-GR-025-0.0-SSO 0 2.65 

RFI 4836 91-BH-025-1.5 SSO 1.5 2.58 

RFI 4836 91-BH-025-1.5-SDO 1.5 1.88 

RFI 4836 91-BH-023-0.5-SO 0.5 2.04 

RFI 4838 91-GR-021-0.0-SSO 0 4.49 

VCM 5774 ER91-SUB 1-0005-000-SS 0 4.8 
VCM 5773 ER91-SUB 1-0012-000-SS 0 4.8 

VCM 5774 ER91-SUB1-0015-000-SS 0 4.8 
VCM 5773 ER91-SUB 1-0020-000-SS 0 4.8 
VCM 5774 ER91-SUB1-0025-000-SS 0 4.8 
VCM 5773 ER91-SUB 1-0030-000-SD 0 4.8 

VCM 5773 ER91-SUB 1-0030-000-SS 0 4.8 

VCM 5774 ER91-SUB 1-0035-000-SS 0 4.8 

AU05-D5/WP/SNL05:R5694-C_91 Master.xls 

Summary of Site 91 Metals Concentrations-- Master Roll-up 
Seeping, RFI, and VCM Data Sets 

J WIY • ...,...,~-""""'"""""'""'I l•twhJV 

Metals (EPA so1onooo) (mg/kg) 

. Barium . Beryllium . Cadmium . Chromium . 
u 230 0.58 2.1 u 9.9 J 

J 150 0.42 J 2.1 u 7.6 J 

u 160 0.48 2.1 u 6.1 J 

u 130 0.43 J 2.1 u 8 J 

J 170 0.46 2.1 u 7.2 J 

u 130 0.46 2.1 u 7.9 J 

u 140 0.46 2.1 u 8.8 J 

J 210 0.6 2.1 u 14 J 

u 150 0.41 J 2.1 u 8.6 J 

u 160 0.38 J 2.1 u 8.4 J 

u 100 0.38 J 2.1 u 8.2 J 

u 150 0.64 2.1 u 11 J 

J 150 0.47 2.1 u 6.4 J 

u 150 0.49 2.1 u 8.1 J 

J 140 0.51 2.1 u 11 J 

u 160 0.39 J 2.1 u 7.7 J 

J 110 0.34 J 2.1 u 7.8 J 

J 130 0.41 J 2.1 u 6.3 J 

J 110 0.41 J 2.1 u 5 J 

u 78 0.24 J 2.1 u 5.0 u 
J 90 0.31 J 2.1 u 5.0 u 
J 79 0.26 J 2.1 u 6 J 

J 120 0.35 J 2.1 u 6.8 J 

u 110 0.34 J 2.1 u 6.6 J 

u 130 0.4 J 2.1 u 6.7 J 

J 130 1.3 2.1 u 5.8 J 

u 98 0.31 J 2.1 u 7.3 J 

u 120 0.36 J 2.1 u 6.3 

u 110 0.36 J 2.1 u 5.0 u 
RFI Samples Analyzed at Off-Site Laboratory 

155 0.594 0.165 u 7.8 
78.8 0.368 B 0.144 J 5.58 
126 0.48 B 0.323 8.02 

139 0.412 B 0.102 J 6.82 
137 0.545 B 0.241 J 8.14 

117 0.5 B 0.163 J 8.44 
105 0.428 B 0.268 6.37 
115 0.46 B 0.094 J 6.92 

J 116 0.38 B 0.112 J 4.97 

J 104 0.389 B 0.151 J 5.62 
131 0.512 0.397 8.24 

VCM Initial Subarea Grid Samples Analyzed at ERCL 
u 210 0.15 1.0 u 9.9 
u 150 0.11 u 1.0 u 11 

u 110 3.1 1.0 u 1.8 u 
u 130 0.11 u 1.0 u 11 

u 110 2.9 1.0 u 7.9 
u 110 0.11 u 1.0 u 8.1 
u 110 0.11 u 1.0 u 6.5 
u 220 0.11 u 1.0 u 7.1 

2 

I 

Lead . Mercury . Selenium . Silver . 
15 0.06 u 52 J 1.1 u 

1400 J 0.06 u 50 u 1.7 u 
480 0.06 u 50 u 1./ u 
230 0.06 u 50 u 1./ u 
380 0.06 u 50 u 1.7 u 

20 0.06 u 50 u 1./ u 
17 0.06 u 50 u 1./ u 

25 0.06 u 50 u 1./ u 
3.4 UJ 0.06 u 52 J 1.7 u 
11 J 0.06 u 50 u 1.7 u 

73 0.06 u 50 u 1./ u 
19 0.06 u 50 u 1./ u 
11 J 0.06 u 50 u 1.7 u 
8.3 J 0.06 u 50 u 1.7 u 
19 0.06 u 50 u 1.7 u 

760 J 0.06 u 50 u 1./ u I 

160 0.06 u 50 u 1./ u 
130 0.06 u 50 u 1./ u 
360 0.06 u 50 u 1.7 u 
160 0.06 u 50 u 1.7 u 
190 0.06 u 50 u 1./ u ' i 

150 0.06 u 50 u 1.1 u i 

1000 J 0.06 u 50 u 1.7 u 
630 J 0.06 u 50 u 1.7 u 

2800 J 0.06 u 50 u 1.7 u 
8900 J 0.06 u 50 u 1.7 u 

420 0.06 u 50 u 1./ u 
410 0.06 u 50 u 1./ u 
180 0.06 u 50 u 1./ u 

12.6 B 0.0084 J 1.08 B 0.390 u 
8.17 0.0057 J 1.05 JB 0.123 u 

255 0.00796 J 1.1 JB 0.123 u 
40.5 0.00388 J 0.354 u 0.123 u 
30.3 0.00945 J 0.354 u 0.123 u 
450 0.02 JB 0.354 u 0.123 u 
306 0.0348 B 0.358 u 0.125 u 
261 0.0196 JB 0.358 u 0.125 u 
147 0.0159 JB 0.354 u 0.123 u 

93.4 0.0134 JB 0.358 u 0.125 u 
13.8 0.0207 JB 0.134 u 0.233 u 

1200 0.06 u 10 u 0.66 u 
250 0.06 u 10 u 5.4 
910 0.06 u 10 u 3.7 
200 0.06 u 10 u 0.66 u 
580 0.06 u 10 u 3.8 
130 0.06 u 10 u 0.66 u 
110 0.06 u 10 u 0.66 u 
740 0.06 u 10 u 0.66 u 
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Sample Attributes 

Sample Depth 

Event COC# Sample Number (ft) 

VCM 5773 ER91-SUB1-0040-000-SS 0 

VCM 5774 ER91-SUB1-0045-000-SS 0 

VCM 5773 ER91-SUB 1-0050-000-SS 0 

VCM 5774 ER91-SUB 1-0055-000-SS 0 

VCM 5773 ER91-SUB 1-0060-000-SS 0 

VCM 5774 ER91-SUB 1-0065-000-SS 0 

VCM 5774 ER91-SUB 1-0070-000-SS 0 

VCM 5775 ER91-SUB 1-0075-000-SS 0 

VCM 5774 ER91-SUB1-0080-000-SD 0 

VCM 5774 ER91-SUB 1-0080-000-SS 0 
VCM 5775 ER91-SUB 1-0085-000-SS 0 

VCM 5774 ER91-SUB 1-0090-000-SS 0 
VCM 5775 ER91-SUB 1-0095-000-SD 0 

VCM 5775 ER91-SUB1-0095-000-SS 0 

VCM 5775 ER91-SUB1-0101-000-SS 0 
VCM 5778 ER91-SUB1-01 05-000-SS 0 

VCM 5778 ER91-SUB1-0110-000-SD 0 

VCM 5778 ER91-SUB1-0110-000-SS 0 

VCM 5778 ER91-SUB1-0115-000-SS 0 

VCM 5778 ER91-SUB1-0120-000-SS 0 

VCM 5778 ER91-SUB1-0125-000-SS 0 

VCM 5778 ER91-SUB1-0130-000-SS 0 

VCM 5778 ER91-SUB1-0135-000-SS 0 

VCM 5778 ER91-SUB1-0140-000-SS 0 

VCM 5774 ER91-SUB2-0001-000-SS 0 

VCM 5775 ER91-SUB2-0005-000-SS 0 
VCM 5774 ER91-SUB2-001 0-000-SS 0 

VCM 5775 ER91-SUB2-0015-000-SS 0 

VCM 5778 ER91-SUB2-0020-000-SS 0 

VCM 5778 ER91-SUB2-0025-000-SS 0 
VCM 5778 ER91-SUB2-0030-000-SD 0 
VCM 5778 ER91-SUB2-0030-000-SS 0 
VCM 5778 ER91-SUB2-0035-000-SS 0 

VCM 5778 ER91-SUB2-0040-000-SS 0 
VCM 5774 ER91-SUB3-0005-000-SD 0 

VCM 5774 ER91-SUB3-0005-000-SS 0 
VCM 5775 ER91-SUB3-001 0-000-SS 0 

VCM 5774 ER91-SUB3-0015-000-SS 0 
VCM 5778 ER91-SUB3-0020-000-SS 0 
VCM 5778 ER91-SUB3-0025-000-SS 0 

VCM 5778 ER91-SUB3-0030-000-SS 0 
VCM 5778 ER91-SUB3-0033-000-SS 0 
VCM 5775 ER91-SUB4-0001-000-SS 0 
VCM 5774 ER91-SUB5-0001-000-SS 0 
VCM 5778 ER91-SUB5-0005-000-SS 0 

VCM 5775 ER91-SUB1-A 14a-OOO-SS (1) 0 
VCM 5778 ER91-SUB1-A14c-OOO (1) (2) 0 
VCM 5775 ER91-SUB1-A14c-OOO-SS (1) 0 
VCM 5775 ER91-SUB3-N15Da-OOO-SS (1) 0 
VCM 5775 ER91-SUB3-N15Dc-OOO-SS (1) 0 
VCM 5778 ER91-SUB3-N15D-SW (1) (2) 0.5 
VCM 5775 ER91-SUB3-NE2a-OOO-SS (1) 0 
VCM 5775 _ L___ER91-SUB3-NE2c-OOO-SS (1) 0 

-~-
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Arsenic 

4.8 

4.8 

4.8 
4.8 

4.8 

4.8 

4.8 
4.8 

4.8 

4.8 
4.8 

4.8 
4.8 
4.8 

4.8 

3.2 

3 
1.1 
1.5 

3.4 

2.6 
1.7 
0.8 

4.4 
4.8 
4.8 

4.8 
4.8 

3 
2.2 

2.4 
4 

1.4 

1.8 
4.8 

4.8 
4.8 

4.8 
1.6 
2.2 

1.7 
2.2 
4.8 

4.8 

3.6 

Summary of Site 91 Metals Concentrations-- Master Roll-up 
Scoping, RFI, and VCM Data Sets 

VYI Y I V_.,.,J - U ..... I.UIJWI I .iJYU 

Metals (EPA 6010{7000) (mg/kg) 

* Barium * Beryllium * Cadmium * Chromium * 

u 90 0.11 u 1.0 u 8.1 

u 110 3 1.0 u 6.6 

u 190 0.11 u 1.0 u 14 

u 93 3 1.0 u 6.8 

u 220 0.11 u 1.0 u 14 

u 76 2.9 1.0 u 5.2 

u 110 3 1.0 u 1.8 u 
u 180 0.11 u 1 u 8.4 

u 200 0.11 u 1.0 u 6.4 

u 100 3.1 1.0 u 6.3 
u 220 0.11 u 1 u 9.2 

u 200 0.3 1.0 u 12 
u 210 0.11 u 1 u 11 

u 230 0.26 1 u 9.2 

u 200 0.16 1 u 7 
120 0.54 0.6 u 9.6 

100 0.44 0.6 u 8 
100 0.32 0.6 u 7.8 
110 0.36 0.6 u 6.4 

130 0.52 0.6 u 9.2 
88 0.34 0.6 u 6.8 
130 0.42 0.6 u 7.8 
110 0.4 0.6 u 8.8 

130 0.58 0.6 u 12 
u 81 2.9 1.0 u 1.8 u 
u 210 0.2 1 u 10 

u 250 0.48 1.0 u 16 
u 220 0.11 u 1 u 8.2 

100 0.44 0.6 u 8.8 
140 0.5 0.6 u 10 
140 0.46 0.6 u 9.6 
140 0.68 0.6 u 10 

70 0.38 0.6 u 7.6 
110 0.4 0.6 u 10 

u 100 3 1.0 u 7.6 
u 99 3 1.0 u 7.2 

u 230 0.37 1 u 12 

u 130 3.1 1.0 u 8 
130 0.42 0.6 u 8 

150 0.54 0.6 u 11 
170 0.42 0.6 u 8.4 
150 0.5 0.6 u 9.8 

u 110 0.11 u 1 u 12 

u 100 3 1.0 u 7.3 
160 0.72 0.6 u 13 

VCM Initial Remediation Area (Scraped Area) Samples Analyzed at ERCL 
4.8 u 260 0.32 1 u 13 

NA NA NA NA NA 
4.8 u 230 0.11 u 1 u 9.2 
4.8 u 150 0.11 u 1 u 5.3 
4.8 u 230 0.11 u 1 u 5.4 

NA NA NA NA NA 
4.8 u 230 0.28 1 u 11 
4.8 u 220 0.27 1 u 9 

- -- - - --

3 

Lead * Mercury * Selenium * Silver * 

14 0.06 u 10 u 0.66 u 
480 0.06 u 10 u 3.9 
420 0.06 u 10 u 0.66 u 
130 0.06 u 10 u 3.5 
950 0.06 u 10 u 4.1 

59 0.06 u 10 u 3.7 
610 0.06 u 10 u 4.6 

84 0.06 u 10 u 0.66 u 
890 0.06 u 10 u 0.66 u 
670 0.06 u 10 u 4.7 
390 0.06 u 10 u 0.66 u 
600 0.06 u 10 u 0.66 u 
620 0.06 u 10 u 0.66 u 
640 0.06 u 10 u 0.66 u 

72 0.06 u 10 u 0.66 u 
520 0.08 u 0.5 u 0.1 u 
94 0.08 u 0.5 u 0.1 u 

110 0.08 u 0.5 u 0.1 u 
4400 0.94 0.5 u 0.1 u 
400 0.08 u 0.5 u 0.1 u 

74 0.18 0.5 u 0.1 u 
400 0.08 u 0.5 u 0.1 u 

68 1.1 0.5 u 0.1 u 
88 0.08 u 0.5 u 0.1 u 

150 0.06 u 10 u 3.7 
280 0.06 u 10 u 0.66 u 
200 0.06 u 10 u 0.66 u 
180 0.06 u 10 u 0.66 u 
520 0.08 u 0.5 u 0.1 u 

1400 1.3 0.5 u 0.1 u 
150 3.2 0.5 u 0.1 u 
180 0.08 u 0.5 u 0.1 u 

6800 1.9 0.5 u 0.1 u 
140 1.8 0.5 u 0.1 u 

70 0.06 u 10 u 3.6 
38 0.06 u 10 u 3.8 

200 0.06 u 10 u 0.66 u 
39 0.06 u 10 u 3.1 

400 1.1 0.5 u 0.1 u 
22 3.4 0.5 u 0.1 u 
46 1 0.5 u 0.1 u 
86 1.4 0.5 u 0.1 u 

860 0.06 u 10 u 0.66 u 
420 0.06 u 10 u 4 
640 0.08 u 0.5 u 0.1 u 

780 0.06 u 10 u 0.66 u 
980 NA NA NA 

1100 0.06 u 10 u 0.66 u 
42000 0.06 u 10 u 0.66 u 

1500 0.06 u 10 u 0.66 u 
5400 NA NA NA 

200 0.06 u 10 u 0.66 u 
490 0.06 u 10 u 0.66 u 
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Sample Attributes 

Event COC# Sample Number 

VCM 5778 ER91-SUB3-NE2c-003 (1) (2) 

VCM 5778 ER91-SUB0-1 /11-NE-SS 

VCM 4970 ER91-SUBO-OW5-NE (3) 

VCM 4970 ER91-SUBO-OW5-NW (3) 

VCM 4970 ER91-SUBO-OW5-SE (3) 

VCM 4970 ER91-SUBO-OW5-SW (3) 

VCM 4970 ER91-SUBO-OW6A (3) 

VCM 4970 ER91-SUBO-OW6-NE (3) 

VCM 4970 ER91-SUBO-OW6-NW (3) 

VCM 4970 ER91-SUBO-OW6-SE (3) 

VCM 4970 ER91-SUBO-OW6-SW (3) 

VCM 5778 ER91-SUB 1-0086-NE-SS 
VCM 5778 ER91-SUB1-00A7-SE-SS 

VCM 5778 ER91-SUB 1-07/2-NE-SD 
VCM 5778 ER91-SUB1-07/2-NE-SS 

VCM 5778 ER91-SUB 1-0A 14-NE-SS 

VCM 5778 ER91-SUB1-0D10-NW-SS 

VCM 5778 ER91-SUB1-N15a-006-SS 
VCM 5778 ER91-SUB2-0012-SE-009-SS (4) 

VCM 5778 ER91-SUB2-0SW4-SE-SD 

VCM 5778 ER91-SUB2-0SW4-SE-SS 

VCM 5778 ER91-SUB3-0022-SE-SS (5) 

VCM 5778 ER91-SUB3-0NE2-SE-SS 

VCM 5778 ER91-SUB3-N150-SW-012-SS 

VCM 5778 ER91-SUB4-NW5a-003-SS 

VCM 5778 ER91-SUB5-S 11-SW-SS 

VCM 5778 ER91-TR2W-0000-024-SS 

VCM 5778 ER91-TR3E-0000-024-SS 

VCM 5778 ER91-TR4B-0000-024-SD 

VCM 5778 ER91-TR4B-0000-024-SS 

VCM 5778 ER91-TR5B-0000-040-SS 

VCM 5778 ER91-TRCH-0003-048-SS 

VCM 5778 ER91-TRCH-0008-0 12-SS 
VCM 5778 ER91-TRCH-001 0-060-SS 
VCM 5778 ER91-TRCH-0014-050-SD 
VCM 5778 ER91-TRCH-0014-050-SS 

VCM 5778 91-GR-025-0.0-SS 
VCM 5778 91-GR-030-0.0-SS 
VCM 5778 91-GR-035-0.0-SS 
VCM 5778 91-GR-038-0.0-SS 
VCM 5778 91-GR-038-0.0-SD 

VCM 5771 ER91-SUB1-0025-000-SDO 

VCM 5771 ER91-SUB1-0025-000-SSO 

VCM 5771 ER91-SUB1-0045-000-SSO 

VCM 5771 ER91-SUB 1-0050-000-SDO 

VCM 5771 ER91-SUB 1-0050-000-SSO 

VCM 5771 ER91-SUB 1-0065-000-SSO 

VCM 5779 ER91-SUB1-0110-000-SDO (6) 
--· 
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Sample Depth 
(ft) 

0.25 

0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 

0.25 
0.75 
0.75 
0.75 
0.75 
0.75 
0.5 
0.75 
0.25 
0.25 
0.25 
0.75 

1 
0.25 
0.25 

Arsenic . 
NA 

Summary of Site 91 Metals Concentrations-- Master Roll-up 
Scoping, RFI, and VCM Data Sets 

Julv 1995 - October 1996 

Metals (EPA 6010nooo) (mg/kg) 

Barium . Beryllium . Cadmium . Chromium . 
NA NA NA NA 

Lead 

VCM Remediation Area (Scraped Area) Confirmatory Samples Analyzed at ERCL 
1.5 140 0.64 0.6 u 13 
NA NA NA NA NA 9 

NA NA NA NA NA 12 

NA NA NA NA NA 6.6 

NA NA NA NA NA 5.6 

NA NA NA NA NA 7.4 

NA NA NA NA NA 5.4 

NA NA NA NA NA 7.8 

NA NA NA NA NA 8.4 

NA NA NA NA NA 5.2 

2.8 110 0.46 0.6 u 9 
3.8 110 0.54 0.6 u 8 
2.6 120 0.48 0.6 u 6.2 11 
3.6 140 0.62 0.6 u 8.6 
1.3 120 0.38 0.6 u 6.6 
4.2 54 0.6 0.6 u 16 
2.4 140 0.48 0.6 u 11 
2 140 0.46 .06 u 13 
4 80 0.36 0.6 u 13 9.2 

2.4 170 0.54 0.6 u 14 
3.4 140 0.54 0.6 u 9.6 
2.2 130 0.56 0.6 u 11 
3 230 0.62 .06 u 9.8 

2.2 160 0.54 0.6 u 12 
1.1 92 0.32 0.6 u 8.8 

6800 

46 

38 
810 

34 
480 
160 
32 

650 

44 
44 

960 
500 
68 

540 

VCM Excavated Trench (Geophysical Anomaly) Confirmatory Samples Analyzed at ERCL 
2 3.6 100 0.48 0.6 u 8.8 50 
2 2 96 0.32 0.6 u 7.6 14 
2 2.4 88 0.36 0.6 u 6.2 7.8 
2 0.64 88 0.22 0.6 u 6 20 

3.33 3.2 130 0.52 0.6 u 9.8 20 

VCM Test Trench Bottom and Sidewall Samples Analyzed at ERCL 
4 1.9 140 0.46 0.6 u 10 380 
1 2.6 160 0.54 0.6 u 11 68 
5 3.6 160 0.56 0.6 u 11 400 

4.2 1.7 130 0.46 0.6 u 7.8 480 
4.2 3.4 160 0.66 0.6 u 11 1600 

VCM NMED Requested Extended Perimeter (Random) Samples Analyzed at ERCL 
0 2.6 96 0.5 0.6 u 7.8 15 
0 3 150 0.66 0.6 u 10 26 
0 2.4 86 0.46 0.6 u 8 15 
0 1.4 96 0.5 0.6 u 8.4 36 
0 1.3 130 0.46 0.6 u 8.8 40 

VCM Initial Subarea Grid Samples Analyzed at Off-Site Laboratory 
0 4.8 107 0.79 0.33 u 12.5 499 

0 4.3 153 0.61 0.53 9.7 593 

0 4.6 121 0.56 0.33 u 8.5 603 

0 5.1 143 0.68 0.6 10.7 515 

0 5.0 156 0.66 0.61 11.4 61;o 

0 4.2 93.1 0.5 0.73 7.4 86.3 

0 4.5 100 N}\ __ 0.06 u 8.3 167 

4 

I . Mercury . Selenium * Silver . 
NA NA NA 

0.5 0.5 u 0.1 u 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 

0.58 1.6 0.1 u 
0.08 u 0.5 u 0.1 u 

3 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u I 

0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 

5.4 0.5 u 0.1 u 
0.82 0.5 u 0.1 u 

0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
.0.08 u 0.5 u 0.1 u 

1 0.5 u 0.1 u 
1.2 0.5 u 0.1 u i 

0.28 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 

0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 
0.08 u 0.5 u 0.1 u 

0.05 u 0.28 u 0.4 u 
0.05 u 0.28 u 0.77 
0.05 u 0.28 u 0.72 
0.05 u 0.36 0.84 
0.05 u 0.28 u 0.87 
0.05 u 0.28 u 0.8 

0.050 u 0.28 u 0.15 u 
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( 

Event 

VCM 
VCM 
VCM 
VCM 
VCM 
VCM 

VCM 
VCM 
VCM 
VCM 
VCM 
VCM 

VCM 

VCM 
VCM 

VCM 

Background 
Background 

NOTES: 

Sample Attributes 

COC# Sample Number 

5779 ER91-SUB 1-011 0-000-SSO (6) 

5779 ER91-SUB 1-0130-000-SSO (6) 

5771 ER91-SUB2-Q001-000-SSO 

5779 ER91-SUB2-0025-000-SSO (6) 

5771 ER91-SUB3-0005-000-SSO 

5779 ER91 "SUB3-0020-000-SSO (6) 

5510 ER91-SUBO-OW5A-003 (3) 

5711 ER91-SUBO-OW6-SSO (3) 

5779 ER91-SUB 1-0A 14-NE-SSO (6) 

5779 ER91-SUB1-0D10-NW-SDO (6) 

5779 ER91-SUB1-0D10-NW-SSO (6) 

5779 ER91-SUB3-0NE2-SE-SSO (6) 

Sample Depth 
(ft) Arsenic * 
0 4.5 
0 5.0 
0 4.3 
0 5.5 
0 4.6 
0 4.9 

Summary of Site 91 Metals Concentrations-- Master Roll-up 
Seeping, RFI, and VCM Data Sets 

UUIIV I;;J;;I~- V .... I.ULIVI IV"U 

Metals (EPA 6010/7000) (mglkg) 

Barium * Beryllium * Cadmium * Chromium * 
108 NA 0.06 u 9.0 

134 NA 0.06 u 9.1 
128 0.67 0.56 11.5 

140 NA 0.67 9.0 
124 0.66 0.64 10.1 
128 NA 0.06 u 8.9 

Lead * 
95.0 
551 
120 

2250 
33 

326 

VCM Remediation Area (Scraped Area) Confirmatory Samples Analyzed at Off-Site Laboratory 
0.25-0.5 NA NA NA NA NA 7.62 
0.25-0.5 NA NA NA NA NA 9.81 

0.75 5.3 127 NA 0.060 u 9.4 339 
0.75 4.9 125 NA 0.060 u 7.9 744 
0.75 5.2 134 NA 0.060 u 7.7 1710 
0.75 5.8 146 NA 0.53 10.5 1800 

VCM Excavated Trench (Geophysical Anomaly) Confirmatory Samples Analyzed at Off-Site Laboratory 
5779 ER91-TR5B-0000-040-SSO (6) I 3.33 I 4.6 124 NA 0.060 u 7.5 9.2 

VCM Test Trench Bottom and Sidewall Samples Analyzed at Off-Site Laboratory 
5779 ER91-TRCH-0014-050-SSO (6) 4.17 4.7 I 119 I NA 0.14 I 7.7 622 

5779 ER91-TRCH-0014-050-SDO (6) 4.17 5.5 I 127 NA 0.25 I 8.8 1530 

VCM NMED Requested Extended Perimeter (Random) Samples Analyzed at Off-Site Laboratory 
5779 91-GR-038-0.0-SSO (6) I 0 4.0 136 I NA 0.17 7.0 1130 

NMED-Approved Background Concentrations 
NA NA Surface 5.6 I I 130 I 0.65 <1 I 17.3 21.4 I 
NA NA Subsurface 4.4 I 214 I 0.65 0.9 I 15.9 11.8 

1. Samples representing Pre-1996 VCM conditions - sample area has been removed. 

2. Only Lead results requested by EPA Method 6020, three analyses performed, only highest value shown on table. 

3. Only Lead results requested by EPA Method 6020. 

4. This confirmatory sample represents the 30- by 30-ft area scraped based upon RFI sample GR-15. 

5. This confirmatory sample represents the 30- by 30-ft area scraped based upon RFI sample GR-25. 

6. Only RCRA metals results requested by EPA Method 6020. 

* = Laboratory Data Qualifier. 

J = Analytical result was qualified as an estimated value. 

NA = Not analyzed. 

U = Analyte was not detected above the method detection limit shown. 
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Mercury * Selenium * Silver * 
0.050 u 0.28 u 0.15 u 
0.050 u 0.33 0.15 u 
0.05 u 0.28 u 0.78 

0.050 u 0.28 u 0.15 u 
0.05 u 0.28 u 0.58 
0.050 u 0.28 u 0.15 u 

NA NA NA 
NA NA NA 

0.06 0.28 u 0.15 u 
0.050 u 0.28 u 0.15 u 
0.050 u 0.28 u 0.15 u 
0.06 0.40 0.15 u 

0.050 u 0.28 u 0.15 I u 

0.050 u 0.28 I 0.15 
0.06 0.28 u 0.15 u 

0.050 u 0.28 u 0.15 I u 

<0.25 <1 <1 
<0.1 <1 <1 

! 

i 
: 
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LAB 
:>If-Site 
:>If-Site 
Off-Site 
Off-Site 
Off-Site 
Off-Site 
Off-Site 
Off-Site_ 
Off-Site 
Off-Site 

-:>If-Site 

coc 
4806 
4807 
4807 
4807 

On-Site I 1618 
On-Site 1618 
On-Site 1618 
On-Site I 1618 
On-Site I 1620 
On-Site I 1620 
on-Site 1618 
On-Site 1618 
On-Site I 1620 
On-Site I 1620 
On-Site 1620 
On-Site 1620 
On-Site I 1620 
On-Site I 1620 
On-Site I 1620 
On-Site I 1620 
On~Site I 1620 
on:Site I 1619 

-o-n-Site I 1619 
on:Site 1 1619 
on-:site I 1619 
<::>n:site 1 1619 

--On-Site I 1619 
)n-Site I 1619-
)n-Site I 509266 
)n-Site I 509266 
)n-Site I 509265-
)n-Site I 509265 
)n-Site 1 509266 
>n-Site f 509266 
)n-Site I 1618 
)n-Site I 1618 
)n-Site I 1618 
)n-Site I 509266 
)n-Site I 509266 
)n-Site 509266 
)n-Site 509266 
)n-Site I 509266 
~ 509265 
On-Site 509265 
on=Site 1 509265 
on-Site 509265 
On-Site 509265 
On-Site 509265 
On-Site 509265 
On-Site 509265 
On-Site I 509265 
On-Site 509265 
On-Site 509265 
On-Site 509265 
On-Site 509265 
On-Site I 509265 

Sample Number 
91-BH-018-Q.5 SO 
91-BH-006-0.0-SSO 
91-BH-oD8-0.5-SO 

91-BH;,-0=,;1;..:1-c· ~~,;c. 
H-013-Q.5-SO 

016-0.0-SSO 
1.0-SSO 

-~~-· ·/~- • .5-SSO 

91-.. ~-
91-BH-004-0.5 S 

91-GR-fl(}<;_O 0-~~ 
91-RH-OO!'i-0 !'i-~ 

-uH-006-0.0-SS 
91-BH-oo6-0.5-S 

91-GR-007 -0.0-SS 
91-BH-Q07-0.5-S 

91-GR-008-0.0-SS 
91-BH-008-0.5-S 

91-BH-Q08-0.5-SO 
91-GR-00!1-0 0-~ 
91-BH-Q09-Q.5-S 

91-GR-01 o-o.o-ss 
91-BH-o1 o-o.5-S 

91-BH-Q11-0.0-SS 
!:11 -uH-011-0.5-S 

91-GR-Q12-0.0-SS 
91-BH-Q12-Q.5-SS 
91-GR-013-0.0-SD 
91-BH-013-0.5-SS 
9i~BH-o13:o.5-SO 
91 :GR-Of4=o:o=ss 
91::SR-o1 4-0.5-S 

-91-GR=o15-o.o-ss 
91-BH.:015-0.5-SS 
91-GR-016-Q.O-SS 
91-GR-016-0.5-S 

91-GR:017-o.o-ss 
91-BH:017-0.5-SS 
91-GR=onr-o.o-ss 
91-BH-Q18-0.5-S 

ln=sR-o1s:0:5-so 
91-GR-019-0.0-SS 
91-BH-019-Q.S-S 

91-GR-o2n.il n. 
9f 
91 :GFl-021-6.6-SS 
91-GR-o22-o.o-:ss-
91-RH-ll??-o <;-~ 
91-BH-022:f.5-S 

91-GR-o23:o:o::ss 
91-RH-ll?!l-ll <;-~ 
91-BH-023-o.s:s 
91-BH-023-1.5-S 

91-GR-Q24-ll 0-~~ 
91-BH-Q24-0.5-S 
91-BH-024-1.5-S 

91-GR-ll?!'i-0 0-~~ 
91-GR-Q25-0.5-SS 
91-BH-025-1.5-S 
91-BH-025-1.5-S 

Sample 
Matrix 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

-"SOIL 
SOIL 
SOIL 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

-SOIL 
-SOIL 
-SOIL 
-SOIL 
-SOIL 
-SOIL 
-SOIL 
-SOIL 
-SOIL 
-SOIL 
-SOIL 
-SOIL 
-SOIL 
-SOIL 
SOIL 

-SOIL 
SOIL 
SOIL 

-SOIL 
SOIL 
SOIL 

-SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

SOl[ 
SOIL 
SOIL 
SOIL 

Sample Date 
02/26/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
03/04/1996 

02/26/1996 
02/26/1996 
02/26/1996 
02/26/1996 
02/27/1996 
02/27/1996 
02/26/1996 
02/29/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/27/1996 
02/27/f996 
02/27/1996 
02/27/f996 
02/27/1996 
02/27/1996 
03704/1996 
03/04/1996 
02/29/1996 
02/29/1996 
03/04/1996 

- 03/04/1996 
02/26/1996 
02/26/1996 
02/26/1996 
03/04/1996 
o3lo4/1996 
03/04/1996 
03/04/1996 
03/04/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 
02/29/1996 

Sample 
Depth It 

0.5 
0 

0.5 
0 

0.5 
0 

0 
T5 
1.5 

Q.5 
0 

0 
0.5 
0 
0.5 
0 

0.5 
0 

0.5 
0 

0.5 
0.5 
0 
0.5 
0 

0.5 
0 

0.5 
0 

0.5 
0 

0.5 
0.5 
0 

0.5 
0 

0.5 
0 
0.5 
0 

0.5 
0 
0.5 
0.5 
0 

0.5 
0 

Q.5 
0-
0 

0.5 
1.5 
0 

0.5 
0.5 
T5 
0 
0.5 
1.5 
0 
0.5 
T5 
1.5 

2,4,6-

N0(80 
N0(80 
N0(80 
ND(BO 
N0(80 
N0(80 
N0(80 
N0(80 

-N0(80 
N0(80 
N0(80 

N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
ND(400 
N0(400 
N0(400 

-N0(400 
N0(400 
N0(400 
N0(400 

-N0(400 
N0(400 
N0(400 
N0(400 
-N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
-N0(400 
N0(400 
N0(400 
N0(400 

-N0(400 
N0(400 

-N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 
N0(400 

Off-Site I 5711 31605-001 SOIL I 35340 I 0 I N0(5.67) 
Off-Site I 5711 31606-001 SOIL I 35340 0 I N0(5.67) 

• Denotes practical quantitation limits all others denote method detection limit. 
COC= Chain of Custody 
From Subsurface Soils- Southwest CTF Area-SNLINM March 1995) 
Nondetect-below minimum detection limits (in parenthesis). 
NA- Not analyzed 

AU05-05/WP/SNL05:R5694-C_HE Master.xls 

12,4- Dinitrotoluene I ? 

N0(80 
N0(80 
N0(80 
ND(80 
N0(80 
N0(80 
N0(80 
N0(80 
N0(80 
N0(80 
N0(80 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

N0(6.18) 
N0(6.18) 

N0(80 
N0(80 
N0(80 
ND(BO 
N0(80 
N0(80 
N0(80 
N0(80 
ND(80 
N0(80 
N0(80 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
-NA 
-NA 
-NA 
-NA 
-NA 
-NA 
-NA 
-NA 
-NA 
-NA 
-NA 
-NA 
-NA 
-NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA' 
NA' 
NA 
NA 

NA' 
NA 

NA' 
NA 

Site 91 RFI Confirmatory Sampling 
Explosive Compounds 

Soils 

RFI Off-Site HE Sampling Data 

ninit• HMX Nitrobenzene 
N0(80 
N0(80 
N0(80 
ND(80 
N0(80 
N0(80 
N0(80 
N0(80 
N0(80 
N0(80) 
N0(80) 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA-
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

N0(80 
N0(80 
N0(80 
N0(80 
N0(80 
N0(8< 
N0(8( 

Di 
Di 
Di 

N0(240 
N0(240 
N0(240 
ND(240 
N0(240 
N0(240 
N0(240 
N0(240 

-N0(240 
N0(240 
N0(240 

RFI On-Site HE Sampling Data 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

f'LO 
NJl 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
ND(500 
N0(500 
N0(500 
ND(50o 
ND[5oo 
N0(500 
N0(500 
N"L 
NC 
NO( 
NO( 
N0(500) 
N0(500) 
N0(500) 

. N0(500) 
N0(500) 
N0(500) 
N0(500) 
N0(500) 
l'f[ 
Nc 
N0(500 
N0(500 
N0(500 
N0(500 
ND(500 
ND(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 
N0(500 

VCM Off-Site HE Sampling Data 

N0(80 
N0(80 
N0(80 
ND(BO 
ND(80 
N0(80) 
N0(80) 
N0(80) 
N0(80) 
N0(80) 
N0(80) 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

A 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

RDX 
N0(240 
N0(240 
N0(240 
N0(240 
ND(240 
N0(240 

0(240 
0(240 
0(240 
0(240 
0(240 

N0(750 
N0(750 
N0(750 
N0(7~ 
N0(7~ 
N0(7~ 

N0(7~ 
N0(7~ 

N0(750 
N0(750 
N0(750 
N0(750 
N0(750 
N0(750 
N0(750 
N0(750 
N0(750 
N0(750 
N0(7~ 
N0(7~ 
0(7~ 

(7i 
(7i 

m 
m 
m 
m 
m 

(7i 
lZ§Q 
(750 
(750 
(750 

0(750 
0(750 

N0(750 
N0(750 
N0(750 
N0(750 
N0(7! 
N0(7! 
N0(7! 
N0(7! 

TETRYL 
N0(160 
N0(160 
N0(160 
N0(160 
N0(160 
N0(11 
N0(11 
N0(11 
N0(11 
~ 
ND(16C 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N 
l' 
l' 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

N0(6.48) I N0(6.6) I N0(5.45) I N0(5.27) I N0(5.21) I N0(9.71) I N0(7.55) 
N0(6.48) I N0(6.6) I N0(5.45) I N0(5.27JT N0(5.21) I N0(9.71)fND(7.55) 

N0(8C 
N0(8C 
N0(8C 
ND(BC 

Q.(i 
lli!: 
O(E 

NA 
NA 

NA 
NA 
NJI 

N 
N 

NA 
NA 
NA 
NJI 
NJI 

m-Nitrotoluene 
N0(80) 
N0(80) 
N0(80) 
~ 
N0(8C 

0(8( 
Di 

0(80) 

NA 
NA 

NA 
NA 
NJI 

NP 

NJl 
NA 
NA 
NA 

NA 
NA 

N0(80 
-N0(80 
N0(80 
ND(80 

----so 
'80 
'SO 
:so 
@Q 
@Q 

N0(80 

A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
lA 

Q.(i 
Q.(i 
0(: 

Nl 
Nl 

'"Ni 
N 
N0(80 
N0(80 
N0(80 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

A 

N0(4.05) I N0(11.1) I ND(7:83J-T'"No(10.6) 
N0(4.05) I N0(11.1) I N0(7.83j __ I N0(10.6) 

sym-

N0(80 
N 
N 

N 
N0(80 
ND(80 
N0(80 
N0(80 
N0(80 
N0(80 
N0(80 

lA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA' 
NA' 
NA 
NA 

NA' 
NA 

NA 
NA 

NG 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

PETN 
NA 

NA 
NA 
NA 

'"""N:-
N 

N 
N 
NA 

NA 
NA 

N0(150l I N0(750 

N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150) ] Nom 
N0{150) J N0(750 
N0(150) J N0(750 
N0(150) I N0(750 
N0(150) I N0(750 
N0(150) I N0(750 
N0(150) I N0(750 
N0(150l I N0(750 
N0(150l I N0(750 
N0(150) I N0(750 
N0(150) I N0(750 
N0(150l I N0(750 
N0(150l I N0(750 
N0(150) I N0(750 
N0(150) I N0(750 
N0(150) I N0(750 

D(150l I N0(750 
D(150l I N0(750 
D(150l I N0(750 

150 NO 750 
150) N0(750 
150 NO 750 

N0(150) N0(750 
N0(150) I N0(750 

N0(150 
N0(150 
N0(150 
N0(150 
N0(150 
N0(150) I N0(750 

N0(6.62) I NA NA 
N0(6.62) I NA NA 

840857.04.21 6/9/2005 9:41AM 
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SWMU 91 Scoping and RFI Gamma Spectroscopy 
Soil Sample Analytical Results 

cue/Batch 
LAB Number Sample Location Depth, ft SAMPLE DATE U-238 TH-232 

Scoping Sampling Results 
ON-SITE 508948 BH-1 0 ND(2-75 1.12E+00 
ON-SITE 508948 BH-1 20 NO (1.91 4.47E-01 
ON-SITE 508948 BH-1 20 (duplicate) ND (1.94E+00 4.78E-01 
ON-SITE 508948 BH-2 0 ND (2.83E+00 9.91 E-01 
ON-SITE 508948 BH-2 20 ND(2.24E+00 5.29E-01 
ON-SITE 508948 BH-3 0 ND (2.90E+00 1.14E+OO 
ON-SITE 508948 BH-3 20 ND (1.19E+00) 5.86E-01 
ON-SITE 508948 BH-3 20(duplicate} ND(2.00E+00 5.09E-01 

RFI Sampling Results 
OFF-SITE 4806 BH-018-0.5-SO 0.5 2/26/1996 ND(5E+0 ND(2E+00 
ON-SITE 4839 91-GR-021-0.0-SSO 0 3/4/1996 1.43E+OO 9.21E-01 
ON-SITE 4828 91-GR-006-0.0-SS 0 2/27/1996 N0(1.17) 6.94E-01 
ON-SITE 4828 91-BH-006-0.5-S 0.5 2/27/1996 ND(1 14) 7.89E-01 
ON-SITE 4828 91-GR-011-0.0-SS 0 2/27/1996 ND(1.09} 7.02E-01 
ON-SITE 4828 91-GR-011-0.5-SS 0.5 2/27/1996 N0(1.18) 8.34E-01 
ON-SITE 600130 91-BH-018-0.5-S 0.5 2/26/1996 5.15E-01 8.14E-01 
ON-SITE 600130 91-BH-018-0.5-SO 0.5 2/26/1996 ND(1.30) 8.44E-01 
ON-SITE 600130 91-GR-004-0.0-S 0 2/26/1996 ND(1.16) 7.12E-01 
ON-SITE 600130 91-BH-004-0.5-SS 0.5 2/26/1996 ND(1.12} 7.78E-01 
ON-SITE 600130 91-GR-005-0.0-SS 0 2/26/1996 ND(1.16} 6.62E-01 
ON-SITE 600130 91-BH-005-0.5-S 0.5 2/26/1996 ND(1.05) 5.83E-01 
ON-SITE 600130 91-GR-007-0.0-S 0 2/26/1996 ND(1.22) 8.45E-01 
ON-SITE 600130 91-BH-007 -0.5-SS 0.5 2/26/1996 ND(1.11) 6.29E-01 
ON-SITE 4014 91-BH-018-0.0-SS 0 2/26/1996 ND(1.14) 7.43E-01 
ON-SITE 600134 91-GR-008-0.0-SS 0 2/27/1996 ND(2.83 7.86E-01 
ON-SITE 4837 91-BH-008-0.0-SS 0 2/27/1996 ND(1.10} 6.96E-01 
ON-SITE 600134 91-BH-008-0.5-S 0.5 2/27/1996 ND(3.07 7.77E-01 
ON-SITE 600134 91-BH-008-0.5-SO 0.5 2/27/1996 1.97E+00 7.62E-01 
ON-SITE 600134 91-GR-009-0.0-SS 0 2/27/1996 ND(3.09 7.88E-01 
ON-SITE 600134 91-BH-009-00.5-S 0 2/27/1996 ND(3.09) 8.76E-01 
ON-SITE 600134 91-GR-010-0.0-SS 0 2/27/1996 ND(2.67 7.25E-01 
ON-SITE 600134 91-BH-010-0.5-S 0.5 2/27/1996 ND(1.09) 7.13E-01 
ON-SITE 600134 91-GR-013-0.0-SS 0 2/27/1996 ND(1.09} 6.68E-01 
ON-SITE 600134 91-BH-013-0.5-SS 0.5 2/27/1996 ND(1.18} 7.30E-01 
ON-SITE 600134 91-BH-013-0.5-SD 0.5 2/27/1996 9.88E-01 6.86E-01 
ON-SITE 600134 91-GR-014-0.0-SS 0 2/27/1996 ND(1.16) 8.15E-01 
ON-SITE 600134 91-BH-014-0.5-S 0.5 2/27/1996 ND(1.25) 8.79E-01 
ON-SITE 4837 91-GR-016-0.0-SSO 0 2/2911996 9.73E-01 6.90E-01 
ON-SITE 600134 91-GR-012-0.0-SS 0 2/27/1996 8.91E-01 7.49E-01 
ON-SITE 600134 91-BH-012-0.5-S 0.5 2/27/1996 ND(129} 9.65E-01 
ON-SITE 4837 91-GR-025-1.5-SS 1.5 2/27/1996 ND(1.11J 6.31E-01 
ON-SITE 600134 91-BH-009-0.5-S 0.5 2/27/1996 ND(3.09) 8.76E-01 
ON-SITE 600146 91-GR-016-0.0-SSO 0 2/29/1996 7.29E-01 6.12E-01 
ON-SITE 600146 91-BH-016-0.5-S 0.5 2/29/1996 ND(1.17) 7.59E-01 
ON-SITE 600146 91-GR-025-0.0-SS 0 2/29/1996 ND(1.18 7.05E-01 
ON-SITE 600146 91-GR-025-0.5-S 0.5 2/29/1996 ND(1.11 6.26E-01 
ON-SITE 600146 91-BH-025-1.5-S 1.5 2/2911996 ND(1.13 6.96E-01 
ON-SITE 600146 91-BH-025-1.5-SD 1.5 2/29/1996 ND(1.16 8.70E-01 
ON-SITE 600146 91-GR-024-0.0-SS 0 2/29/1996 ND(1.02E+00} 6.27E-01 
ON-SITE 600146 91-BH-024-0.5-SS 0.5 2/29/1996 ND(1.07E+00} 6.77E-01 
ON-SITE 600146 91-BH-024-1 .5-SS 1.5 2/29/1996 ND(1.12E+00) 7.32E-01 
ON-SITE 600146 91-GR-023-0.0-SS 0 2/29/1996 N0(1.18E+00) 6.79E-01 
ON-SITE 600146 91-BH-023-0.5-S 0.5 2/29/1996 N0(1.12E+00) 6.61E-01 
ON-SITE 600146 91-BH-023-0.0-SD 0.5 2/29/1996 NO 1.11E+00 5.97E-01 
ON-SITE 600146 91-BH-023-1.5-S 1.5 2/29/1996 NO 1.05E+00 5.31E-01 
ON-SITE 600146 91-GR-022-0.0-SS 0 2/2911996 ND 1.18E+00 6.42E-01 
ON-SITE 600146 91-BH-022-0.5-S 0.5 2/29/1996 NO 1.11 E+OO 7.70E-01 
ON-SITE 600146 91-BH-022-1.5-S 1.5 2/29/1996 N0(1.09E+00 7.96E-01 
ON-SITE 600151 91-GR-015-0.0-SS 0 3/4/1996 1.03E+00 8.63E-01 
ON-SITE 600151 91-BH-015-0.5-S 0.5 3/4/1996 7.66E-01 8.30E-01 
ON-SITE 600151 91-GR-017-0.0-SS 0 3/4/1996 ND(1.24E+00) 8.01E-01 
ON-SITE 600151 91-GR-017 -0.5-SS 0.5 3/4/1996 7.66E-01 6.98E-01 
ON-SITE 600151 91-GR-019-0.0-SS 0 3/4/1996 8.64E-01 7.60E-01 
ON-SITE 600151 91-BH-019-0.5-S 0.5 3/4/1996 ND(3.47E+OO) 9.48E-01 
ON-SITE 600151 91-GR-020-0.0-SS 0 3/4/1996 1.55E+00 8.02E-01 
ON-SITE 600151 91-BH-020-0.5-S 0.5 3/4/1996 ND(3.50E+00 7.20E-01 
ON-SITE 600151 91-GR-021-0.0-SS 0 3/4/1996 2.07E+00 8.44E-01 

1996 VCM Gamma Spec 
ON-SITE I 5772 ~R91-Sub1-50-000-S~ 0 I 8/29/1996 I ND(3.28)1 7.30E-01 I 
ON-SITE I 5780 I 91-GR-038-0.0-SS I 0 I 9/23/1996 I ND(1.53)1 9 05E-01 I 
ON-SITE I 5780 R91-Sub1-0130-000-SI 0 I 9/9/1996 I ND(1.49)1 7.53E-01 I 

Background Gamma Spec 
BACKGROUND VALUES (Surface/Subsurface) I I I 1.400 1 1.o811.o1 1 

Soil sample concentrations are pCi/g 
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U-235 CS-137 

ND 5.04E-01) ND(8.98E-02) 
ND 3.48E-01) ND(5.62E-02} 
ND 3.64E-01 N0(5.70E-02J 
ND 5.47E-01 ND(8.82E-02) 

NO (4.20E-01 ND 6.64E-02) 
ND(5.46E-01 NO 937E-02) 
ND (3.7E-01 ND 5.96E-02} 

ND(3.68E-01 NO 5.80E-02} 

ND(1E+00 ND(4.0E-01) 
ND 1.86E-01 N0(4.04E-02) 
NO 2.05E-01 N0(3 26E-02) 
ND 1.92E-01 N0(3.01 E-02} 
ND 1.93E-01 2.84E-02 
ND(2.07E-01 ND(2.87E-02) 
ND(2.25E-01 N0(3.45E-02) 
ND 2.25E-01 N0(3.64E-02) 
ND 2.06E-01 1.01E-01 
ND 1.97E-01 N0(3.04E-02} 
ND 2.02E-01 2.04E-01 
ND(1.85E-01 N0(3.1 OE-02) 
ND(2.12E-01 2.89E-02 
ND 1.94E-01 ND(3.06E-02) I 

ND 2.02E-01 N0(3.08E-02) 
ND 2.15E-01 6.43E-02 ! 

ND 1.89E-01 N0(3.19E-02} 
ND 2.24E-01 1.17E-01 
ND(2.21 E-01 1.10E-01 
ND(2.28E-01 1.20E-02 
ND 2.32E-01 N0(3.39E-02) 
ND 1.99E01 3.26E-02 

ND 1.92E-01 2.44E-02 
ND 1.86E-01 N0(2.96E-02} 
ND(2.04E-01 N0(3.08E-02) 

ND(2.05E-01 N0(3.17E-02) 
ND 1.99E-01 N0(3.16E-02) 
ND 2.16E-01 N0(3.27E-02) 
ND 1.92E-01 3.18E-02 
ND 2.08E-01 N0(3.05E-02} 
ND 2.23E-01 N0(3.37E-02} 
ND 1.92E-01 N0(3.16E-02) 
ND(2.32E-010 ND(3.39E-02) 
ND(1.93E-01 3.54E-02 
ND(1.98E-01 1.75E-02 

2.04E+00 N0(3.22E-02) 
ND 1.92E-01 N0(3.10E-02} 
ND 1.95E-01 1.17E-02 
ND 2.02E-01 ND(3.34E-02} 
ND 1.79E-01 1.78E-02 
ND 1.87E-01 2.07E-02 
ND(1.92E-01 1.98E-02 
ND(2.08E-01 3.05E-02 
ND(1.94E-01 N0(3.15E-02) 
ND(1.97E-01 N0(3.17E-02) 
ND(1.83E-01 ND(2.76E-02) 
ND(2.07E-01 1.35E-02 

1.90E-01 N0(3.09E-02} 
ND(1.89E-01 N0(2.90E-02} 
ND(1.68E-01 2.58E-02 
ND(1.65E-01 3.65E-02 
7.65E-02 3.81E-02 
ND(1.78E-01 N0(4.00E-02) 
ND(1.63E-01 2.76E-02 
ND(2.35E-01} N0(3.48E-02} 
ND(1.84E-01 N0(4.04E-02) 
ND(2.36E-01) N0(3.49E-02) 
ND(1.78E-01) 3.20E-02 

ND(0.231)1 2.20E-02 
ND(0.213)1 5.65E-02 
ND(0.203)1 ND(O 0429} 

0.160 1 o.6641o.o79 
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SWMU 91: RISK ASSESSMENT REPORT 

This risk assessment was originally performed in 1999 after completion of Scoping Sampling 
Investigation, Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI), 
and 1996 Voluntary Corrective Measure (VCM) activities at Solid Waste Management Unit 
(SWMU) 91. Between 1997 and 1999, analytical results from the various investigations and 
cleanup activities were evaluated to determine whether SWMU 91 should be proposed for No 
Further Action. The risk assessment performed included the SWMU 91 analytical sampling 
results representing post-1996 VCM site conditions. The original 1999 risk assessment has 
been updated to include the latest risk assessment guidance from the New Mexico Environment 
Department (NMED). 

Although the 1999 risk assessment results indicated SWMU 91 met risk-based criteria for 
industrial land use, other issues were identified during the 1999 evaluation of SWMU 91 that 
suggested the conceptual site model (CSM) was not accurate and that additional 
characterization and cleanup of the site were required. Specifically, the volume of buried debris 
at the site that contained lead fragments had not been adequately characterized or addressed 
during the 1996 VCM. In addition, persistent high detections of lead in site samples (including 
final VCM confirmatory samples) indicated the form and distribution of the lead contamination 
had not been adequately characterized. For these reasons, the 1999 risk assessment is 
referred to as a "preliminary risk assessment." 

Based upon the 1999 SMWU 91 evaluation and related discussions with the NMED, additional 
work was performed between 1999 and 2005 that is documented in Sections 2.4 through 5.0 of 
this SWMU 91 Final Investigation Report and Corrective Action Complete (CAC) Proposal. 
Because this preliminary risk assessment and followup sampling work determined that lead is 
the only constituent of concern (COG) at SWMU 91, a final risk assessment was not performed 
after completion of the 2004 Voluntary Corrective Action (VCA). A final risk assessment is not 
necessary because the cleanup standard for lead (750 milligrams [mg]/kilogram [kg]) was 
previously determined and approved by the NMED (Olson and Moats March 2000). In addition, 
the 2004 VCA met the criteria for verifying that the corrective action objectives defined in the 
VCA Plan (SNUNM June 2004) were achieved, as documented in Chapter 5.0 of the Final 
Investigation Report and CAC Proposal. 

I. Site Description and History 

SWMU 91 is located in the southwestern portion of Kirtland Air Force Base (KAFB) and is part 
of Operable Unit (OU) 1335, also known as the Southwest Test Area. SWMU 91 occupies 
approximately 20 acres located 1.6 miles west of the SNUNM Solar Tower Facility and 
0.6 miles southwest of Technical Area Ill in a test area referred to as Thunder Range. 

The flyer plate testing program conducted at SWMU 91 from 1962 through the 1980s involved 
various types of explosive tests. Explosive tests that used lead barrels produced the most 
significant adverse environmental impact because of the significant amount of lead fragmented 
and released during these tests. Of 13 documented lead barreVflyer plate tests conducted at 
the site during the 1980s, 5 tests were conducted using 1 ,000 pounds of composition 4 (C-4) 
explosives (5,000 pounds total) and 14,000 pounds of lead (70,000 pounds total). A total of 
eight documented lead barrel tests were conducted using 300 pounds of C-4 explosives 

AU6-05/WP/SNL05:r5694-d.doc D-1 640857.04.21 06/09/05 9:36AM 



RISK ASSESSMENT FOR SWMU 91 6/9/2005 

(2,400 pounds total) and 4,000 pounds of lead (32,000 pounds total). The total amount of 
documented high explosives (HE) and lead used in these tests at SWMU 91 is summarized as 
follows. 

• Total HE used in documented tests: 7,400 pounds 
• Total lead used in documented tests: 102,000 pounds 

Currently, no explosive testing is performed at SWMU 91. SNUNM Organization 5916 is 
planning to conduct First Responder training exercises in the SWMU 91 area as part of 
SNUNM's ongoing mission after NMED approval of this SWMU 91 Final Investigation Report 
and CAC Proposal. 

SWMU 91 is situated on KAFB land permitted to the U.S. Department of Energy (DOE). In 
general, the terrain is flat with a gentle slope to the west-southwest towards the Rio Grande. 
Vegetation primarily consists of desert grasses, cacti, and tumbleweeds. Because the surface 
of the site has been repeatedly disturbed, the vegetative cover is sparse. The closest surface
water features are shallow secondary arroyos located approximately 2,500 feet to the south and 
3,800 feet to the north. No primary arroyos are present in the immediate vicinity of SWMU 91. 
Precipitation is minimal in the region (less than 9 inches per year [NOAA 1990]). In addition, 
high evapotranspiration (98 percent of total rainfall [SNUNM March 1996a]) and a very gentle 
topographic slope result in negligible surface runoff. Groundwater is approximately 485 feet 
below ground surface (bgs) based upon the closest monitoring wells located approximately 
0.6 miles to the north at the Chemical Waste Landfill. 

II. Data Quality Objectives 

As presented in the OU 1335 RFI Work Plan (SNUNM March 1996b), metals and HE 
compounds were the primary COGs at SWMU 91. Radionuclides were only considered 
potential COGs due to past activities conducted at adjacent and/or co-located SWMUs. After 
the 1996 VCM was completed, analytical results were evaluated to determine whether 
SWMU 91 should be proposed for No Further Action. This preliminary risk assessment, 
originally performed in 1999 and recently updated to include the latest risk assessment 
guidance from the NMED, was part of this post-1996 VCM SWMU evaluation. 

Soil sampling was conducted to characterize SWMU 91 as part of the Seeping Sampling 
Investigation, RFI, and 1996 VCM. The RFI and 1996 VCM soil sampling activities were 
performed in accordance with the rationale and procedures described in the OU 1335 RFI Work 
Plan (SNUNM March 1996b) and the SWMU 91 VCM Site Operations Plan (SNUNM August 
1996), respectively. The Seeping Sampling Investigation followed procedures and analytical 
protocol similar to the RFI. 

The Seeping Sampling Investigation was performed in July 1995, and RFI and VCM sampling 
were performed in 1996. Sampling locations were selected based upon a lead isoconcentration 
map prepared using the 1992 Environmental Assessment (EA) surface soil results (SNUNM 
March 1996b). Three areas of elevated lead concentrations were apparent from this 
isoconcentration map and were the focus of the Seeping Sampling, RFI, and 1996 VCM soil 
sampling activities. The 1996 VCM initial sampling strategy relied heavily upon the use of a 
field-based X-Ray Fluorescence (XRF) Laboratory to provide fast turnaround lead results for 
the purpose of delineating areas of lead contamination exceeding the project cleanup goal. 
Split samples were also collected for analysis at the on-site Environmental Restoration 
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Chemistry Laboratory (ERCL) and an off-site laboratory that were intended to verify the field
based XRF results. Likewise, the off-site split sample results were intended to verify the ERCL 
results. During the 1996 VCM, it was determined that the field-based XRF results were biased 
low and were not a reliable indicator of lead contamination. Therefore, the field-based XRF soil 
sampling results are not included in this risk assessment analysis; however, all of the ERCL 
and off-site laboratory results for associated split samples are included. The ensuing cleanup 
phase of the 1996 VCM primarily focused on excavation via scraping of the EA sample 
locations where lead concentrations exceeded the revised cleanup goal of 1 ,400 mg/kg. The 
1996 VCM is summarized in Section 2.3.3 of this Final Investigation Report and CAC Proposal. 

The Scoping, RFI, and 1996 VCM sampling activities conducted at this site augmented the 
1992 EA grid sampling results and were designed to: 

• Determine whether hazardous waste or hazardous constituents (metals, HE 
compounds, and radionuclides) were released at the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

All existing laboratory data were compiled into a master data set that was checked to verify the 
accuracy of the data and to ensure that it represented "post-1996 VCM conditions." This 
preliminary risk assessment was conducted using all Scoping Sampling Investigation, RFI, and 
1996 VCM laboratory analytical metals results that represented post-VCM site conditions 
(approximately 200 samples). All sample points that were removed by excavation/scraping 
activities during the 1996 VCM were identified and eliminated from this evaluation. The EA 
Investigation sample results were not included as they provided lead results only, most of the 
soil with the highest detections was removed during the 1996 VCM, and the maximum lead 
result from the 1996 VCM was higher than the maximum result for the EA Investigation. The 
compiled analytical metals results are presented in Annex C of the Final Investigation Report 
and CAC Proposal. Sample results for locations that were removed by scraping activities 
during the VCM are noted in the Annex C metals results tables. Other potential COGs, 
including volatile and semivolatile organic compounds, were eliminated earlier based upon 
process knowledge. No HE compounds were detected in the RFI and 1996 VCM soil samples; 
therefore HE compounds were eliminated as potential COGs based upon sampling results. 
Sampling for radionuclides at SWMU 91 was conducted during the Scoping Sampling 
Investigation, RFI, and 1996 VCM. In addition, a surface gamma radiation survey, cleanup, and 
confirmatory sampling effort were conducted as part of a separate VCM (i.e., the Surface 
Radiation VCM) at SWMU 91. All of the related gamma spectroscopy results for radionuclides 
of concern are included in this assessment. 

Table 1 summarizes the number of samples collected for the primary COGs (i.e., lead and other 
metals) by sampling event and analytical laboratory (on-site ERCL or off-site laboratory). The 
source of potential COGs at SWMU 91 was the flyer plate explosive testing that used lead 
barrels to channel the explosive blast. COGs were potentially released to the environment 
during these tests. 

Quality assurance (QA)/quality control (QC) samples were collected during the sampling efforts 
according to the Environmental Restoration (ER) Project Quality Assurance Project Plan. The 
QA/QC samples consisted of duplicate soil samples and equipment blanks to verify 
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Table 1 
Summary of Sampling Performed for Metals at SWMU 91 to Meet Data Quality Objectives 

Number of On-Site 
Sampling Investigation ERCL Results 

ScopinQ Sampling Investigation 17 
RFI 43 
1996 VCM 
Initial Subarea Grid Samples 53 
Remediation Area Confirmatory Samples 25 
Excavated Trench Confirmatory Samples 5 
Test Trench Bottom and Sidewall Samples 5 
NMED-Requested Extended Perimeter Samples 5 

Grand Totals 153 

ERCL = Environmental Restoration Chemistry Laboratory. 
NMED = New Mexico Environment Department. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA Facility Investigation. 
SWMU =Solid Waste Management Unit. 
VCM = Voluntary Corrective Measure. 

Number of Off-Site 
Laborat~ry Results 

4 
11 

13 
6 
1 
2 
1 

38 

decontamination procedures. No significant QA/QC problems were identified in the QA/QC 
samples. 

The off-site laboratory samples were collected as split samples intended to support and verify 
the more abundant ERCL results; however, the two data sets showed a high degree of 
variability when compared and did not statistically correlate. ERCL detection limits for arsenic 
and selenium were also elevated relative to NMED-approved background concentrations 
(Dinwiddie September 1997). All the soil sample results were reviewed and validated by 
SNUNM. The gamma spectroscopy data from the Radiation Protection Sample Diagnostics 
(RPSD) Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996) or an earlier procedure. The 
reviews confirmed that the analytical data are defensible and therefore acceptable for use in 
this preliminary risk assessment. The lack of a statistically-based correlation between the 
ERCL and off-site laboratory results and the elevated ERCL detection limits for arsenic and 
selenium contribute to uncertainty in the risk assessment process. However, despite this issue, 
the data quality objectives (DQOs) have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 91 is 
based upon the initial CSM presented in the OU 1335 RFI Work Plan (SNUNM March 1996b). 
The initial CSM was developed from archival site research, site inspections, and soil sampling. 
The DQOs contained in the RFI Work Plan (SNUNM March 1996b) and 1996 VCM Site 
Operations Plan (SNUNM August 1996) identified the sample locations, sample density, 
sample depth, and analytical requirements. The quality of the data specifically used to 
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determine the nature, migration rate, and extent of contamination is described in the following 
sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at SWMU 91 
are evaluated using laboratory analyses of the soil samples. The analytical requirements 
included analyses for RCRA metals plus beryllium, HE compounds, and radionuclides by 
gamma spectroscopy. The analytes and methods are appropriate to characterize the COGs 
and potential degradation products at SWMU 91. 

111.3 Rate of Contaminant Migration 

Since explosive testing activities using lead barrels ceased at SWMU 91 in the 1980s, the site 
has been inactive. The migration rate of COGs that may have been introduced into the surface 
and/or shallow subsurface is therefore dependent upon the amount of lead and other potential 
COGs released during the active flyer plate testing period. Any migration of COGs from this 
site after testing was discontinued has been predominantly dependent upon precipitation. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COG migration at SWMU 91. 

111.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at three locations within the three 
previously defined areas of lead contamination at the site as part of the Seeping Sampling 
Investigation. More extensive surface and shallow subsurface soil sampling were conducted 
throughout SWMU 91 as part of the RFI and 1996 VCM. However, these sampling efforts also 
focused on previously identified areas of lead contamination. The soil samples are considered 
to b~ representative of the soil potentially contaminated with the COGs at this site and are 
sufficient to determine the vertical extent of COGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The SWMU 91 
Final Investigation Report and CAC Proposal describes the identification of COGs and the 
sampling that was conducted in order to determine the concentration levels of those COGs 
across the site. Generally, COGs evaluated in this risk assessment include all detected organic 
compounds and all inorganic and radiological COGs for which samples were analyzed. When 
the detection limit of an organic compound is too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound is retained. Nondetected organic 
compounds not included in this assessment were determined to have detection limits low 
enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COG found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 2 
and 3. 
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Table 2 
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 91 with 

Comparison to the Associated SNLJNM Background Screening Value, BCF, and Log K0 w 

Is Maximum COC 
SNLJNM Concentration Less Than 

Maximum BCF Log K0 w Background or Equal to the Applicable 
Concentration Concentration SNLJNM Background (maximum (for organic Bioaccumulator?b 

coc (m_g/kg) _{_mg/~)a Screening Value? aquaticJ COCsJ (BCF>40, Log K0 w>4) 1 

lnol'g_anic 
Arsenic 86 J 4.4 No 44° -
Barium 250 130 No 170d -
Beryllium 3.1 0.65 No 19C -
Cadmium 5e <1 No 64° -
Chromium, total 17 15.9 No 16C -
Lead 6,800 11.8 No 49° -
Mercury 5.4 <0.1 No 5,5ooc -
Selenium 55 J <1 No 8001 -
Silver 5.4 <1 No 0.5° -

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cvanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration listed is one-half the maximum detection limit. 
'Callahan et al. 1979. 
BCF = Bioconcentration factor. 
COG =Constituent of concern. 
J =Estimated concentration. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 

mg/kg 
NMED 
SNUNM 
SWMU 

= Milligram(s) per kilogram. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
=Solid Waste Management Unit. 
= Not applicable. 
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Table 3 
Radiological COCs for Hu~an Health and Ecological Risk Assessments at SWMU 91 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNUNM Background Applicable SNUNM Is COCa 

(All Samples) Activity Background BCF Bioaccumulator?c 
coc (pCi/g)a (pCVg)b Screening Value? (maximum aquatic) 

Cs-137 NO (0.40) 0.079 No 3,0QQd 
Th-232 NO (2.0) 1.01 No 3,0QOd 
U-235 2.04 0.16 No 900d 
U-238 8.3 1.4 No 9QQd 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998. 
dBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COG =Constituent of concern. 
MDA = Minimum detectable activity. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 
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Nonradiological inorganic compounds that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). 

Table 2 lists the nonradiological COGs for the human health and ecological risk assessments at 
SWMU 91. Table 31ists the radiological COGs for the human health and ecological risk 
assessments. Both tables show the associated SNUNM maximum background concentration 
values (Dinwiddie September 1997). 

v. Fate and Transport 

The primary releases of COGs at SWMU 91 were to the surface and shallow subsurface soil 
resulting from the explosive testing program and associated cleanup activities during the active 
testing period at the site. Wind, water, and biota are natural mechanisms of COC transport 
from the primary release point. Infiltration of precipitation is minimal at SWMU 91, as virtually 
all of the moisture from the site evaporates and no primary or secondary arroyo channels are 
present in the immediate vicinity. Because groundwater at this site is approximately 
485 feet bgs, the potential for COGs to reach groundwater through the unsaturated zone above 
the water table is extremely low. 

COGs at SWMU 91 are limited to inorganic constituents. The inorganic COGs include both 
radiological and nonradiological analytes. The inorganic COGs are elemental in form and are 
not considered to be degradable. Transformations of these inorganic constituents could include 
changes in valence (oxidation/reduction reactions) or incorporation into organic forms (e.g., the 
conversion of selenite or selenate from soil to seleno-amino acids in plants). Radiological 
COGs will undergo decay to stable isotopes or radioactive daughter elements. However, 
because of the long half-lives of the radiological COGs, the aridity of the environment at this 
site, and the lack of potential contact with biota, none of these mechanisms are expected to 
result in significant losses or transformations of the inorganic COGs. 

Table 4 summarizes the fate and transport processes that can occur at SWMU 91. The COGs 
at this site include only nonradiological inorganic analytes. Wind, surface water, and biota are 
considered to be of low significance as potential transport mechanisms at this site. Significant 
leaching into the subsurface soil is unlikely, and leaching into the groundwater at this site is 
highly unlikely. 

Table 4 
Summary of Fate and Transport at SWMU 91 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

SWMU =Solid Waste Management Unit. 
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VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological COC risk values also are compared to 
background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

V1.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for SWMU 91. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

SWMU 91 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at 
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SWMU 91 is approximately 485 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 1 shows the CSM flow diagram for SWMU 91. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs are compared to the approved SNUNM 
maximum screening levels for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 2 and used 
to calculate risk attributable to background in Sections Vl.6.2 and Vl.7. Only the COGs that 
were detected above the corresponding SNUNM maximum background screening levels or that 
do not have either a quantifiable or calculated background screening level are considered in 
further risk assessment analyses. 

For the radiological COGs that exceed the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
do not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have background screening values 
and were detected above the analytical minimum detectable activity (MDA) are carried through 
the risk assessment at the maximum levels. The resultant radiological COGs remaining after 
this step are referred to as background-adjusted radiological COGs. 

Vl.4.2 Results 

Tables 2 and 3 show the SWMU 91 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COGs, nine constituents were measured at 
concentrations greater than the background screening values. 

The maximum concentration value for lead at SWMU 91 is 6,800 mg/kg. The EPA intentionally 
does not provide any human health toxicological data on lead; therefore, no risk parameter 
values could be calculated. However, NMED guidance for lead screening concentrations for 

AU6-05/WP/SNL05:r5694-d.doc D-10 840857.04.21 06/09/05 9:36AM 



0 

I I ....... 
....... 

Historical Activities 
---I 

Primary Primary Secondary 
Contaminant Release Sources 

Sourcesa Mechanism 

I 
Soil 

Explosive Testing Release of Hazardous Metals: Arsenic, Barium, 
Constituents to Soil Beryllium, Cadmium, 

Chro~ium, Lead, Mercury, 
Selemum, Silver 

LEGEND 
e Evaluated in Risk Assessment a Primary source activities no 

longer conducted. 0 Not Evaluated in Risk Assessment 
b For Flora, ingestion = uptake 

840857.04210000 A32 c Pathway not applicable to human receptors 

Current and Future Activities 
I I 

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Mechanism Receptors 

Percolation 
to Vadose Zone 

Direct 

Uptake by Biota H 
L..--.....1 and Food Chain 

Transfers 

I Water 
J 

Biota c 

IReaeatronall Biota 
Worker 

AduH Flora 

auna 

Dermal Contact 0 0 

lngestionb 0 0 

Dermal Contact I 0 IO 

Ingestion b I I 0 IO Inhalation 

Dermal Contact I • 10 

External I • 1e Irradiation 

Ingestion 
b I • 1e 

Ingestion/Uptake 0 • 

Figure 1 

Conceptual Site Model Flow Diagram for SWMU 91 



RISK ASSESSMENT FOR SWMU 91 6/9/2005 

construction and industrial land-use scenarios are 750 and 1,500 mg/kg, respectively (Olson 
and Moats March 2000). The EPA screening guidance value for a residential land-use scenario 
is 400 mg/kg (Laws July 1994). The maximum concentration value for lead at this site is 
greater than all the screening values. For sites that have been adequately characterized, 
average concentrations are more representative of actual site conditions. Using the 95% upper 
confidence limit (UCL) of the mean concentration for lead, the main contributor to hazards, 
results in a concentration for lead at this site of 664 mg/kg (Appendix 2), which is less than the 
construction and industrial screening values. 

For the radiological COGs, four constituents had detections or MDA values greater than the 
background screening levels. The greater of either the maximum detection or the highest MDA 
is conservatively used in the risk assessment. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 5 and 6 list the COGs retained in the risk assessment and provide the values for the 
available toxicological information. The toxicological values for the nonradiological COGs 
presented in Table 5 were obtained from the Integrated Risk Information System (IRIS) (EPA 
2004a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical 
Background Document for Development of Soil Screening Levels (NMED February 2004), and 
the EPA Region 6 (EPA 2004b) electronic database. Dose conversion factors (DCFs) used in 
determining the excess TEDE values for radiological COGs for the individual pathways are the 
default values provided in the RESRAD computer code (Yu etal. 1993a) as developed in the 
following documents: 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination of the site were taken from DOE/EH-0070, 
"External Dose-Rate Conversion Factors for Calculation of Dose to the Public" 
(DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land-use scenarios. 
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Table 5 
Toxicological Parameter Values for SWMU 91 Nonradiological COCs 

RfD0 RfDinh SF0 SFinh 
coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)·1 (mglkg-d)·1 

Inorganic 
Arsenic 3E-4C M - - 1.5E+0c 
Barium 7E-2c M 1.4E-46 - -
Beryllium 2E-3c LtoM 5.7E-6C M -
Cadmium 5E-4c H 5.7E-51 - -
Chromium, total 1.5E+0c L - - -
Mercury 3E·46 - 8.6E-5c M -
Selenium 5E·3c H - - -
Silver 5E·3c L - - -

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 

1.5E+1c 
-

8.4E+0° 
6.3E+Oc 

-
-
-
-

B1 =Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a) . 
dToxicological parameter values from NMED (February 2004). 
6Toxicological parameter values from HEAST (EPA 1997a). 
'Toxicological parameter values from EPA Region 6 electronic database (EPA 2004b). 
ABS = Gastrointestinal absorption coefficient. 
COG =Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)·1 = Per milligram per kilogram-day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfD0 =Oral chronic reference dose . 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Cancer 
Classb 

A 
D 
81 
81 
D 
D 
D 
D 

ABS 

0.03d 
O.Q1d 
O.Q1d 

O.OQ1d 
O.Q1d 
0.01d 
0.01d 
0.01d 
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TableS 
Toxicological Parameter Values for SWMU 91 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Cs-137 3.2E-11 1.9E-11 2.1E-6 A 
Th-232 3.3E-11 1.9E-8 2.0E-11 A 
U-235 4.70E-11 1.30E-08 2.70E-07 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF

0 
=Oral (ingestion) slope factor. 

SWMU =Solid Waste Management Unit. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use 
scenario for this site is industrial, risk and TEDE values for a residential land-use scenario are 
also presented. 

Vl.6.2 Risk Characterization 

Table 7 shows an HI of 0.38 for the SWMU 91 nonradiological COCs and an estimated excess 
cancer risk of 5E-5 for the designated industrial land-use scenario. The numbers presented 
include exposure from soil ingestion, dermal contact, and dust inhalation for nonradiological 
COCs. Table 8 shows an HI of 0.02 and an estimated excess cancer risk of 3E-6 for the 
SWMU 91 associated background constituents under the designated industrial land-use 
scenario. 
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Table7 
Risk Assessment Values for SWMU 91 Nonradiological COCs 

Maximum Industrial Land-Use 
Concentration Scenario3 

(All Samples) Hazard Cancer 
coc (mg/kg) Index Risk 

Inorganic 
Arsenic 86J 0.34 5E-5 
Barium 250 0.00 -
Beryllium 3.1 0.00 1 E-9 
Cadmium 5b 0.01 2E-9 
Chromium, total 17 0.00 -
Mercury 5.4 0.02 -
Selenium 55J 0.01 -
Silver 5.4 0.00 -

Total 0.38 5E-5 

3 EPA 1989. 
bMaximum concentration is one-half the detection limit. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
J =Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Table 8 

Residential Land-Use 
Scenario3 

Hazard Cancer 
Index Risk 

3.97 2E-4 
0.05 -
0.02 3E-9 
0.13 3E-9 
0.00 -
0.24 -
0.14 -
0.01 -
4.57 2E-4 

Risk Assessment Values for SWMU 91 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Arsenic 4.4 0.02 
Barium 130 0.00 
Beryllium 0.65 0.00 
Cadmium <1 -
Chromium, total 15.9 0.00 
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.02 

3 Dinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 
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Cancer 
Risk 
3E-6 

-
3E-10 

-
-
-
-
-

3E-6 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1E-5 
0.02 -
0.00 6E-10 

- -
0.00 -

- -
- -
- -

0.23 1E-5 
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For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE is calculated that results in an incremental TEDE 
of 2.7 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for SWMU 91 for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 2.8E-5. 

For the nonradiological COGs under the residential land-use scenario, the HI is 4.57 with an 
estimated excess cancer risk of 2E-4. The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust inhalation. Although the EPA (1991) guidelines generally 
recommend that inhalation not be included in a residential land-use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and for 
dust to be present in predominantly residential areas. Because of the nature of the local soil, 
other exposure pathways are not considered (see Appendix 1 ). Table 8 shows an HI of 0.23 
and an estimated excess cancer risk of 1 E-5 for the SWMU 91 associated background 
constituents under the residential land-use scenario. 

For the radiological COGs, the incremental TEDE for the residential land-use scenario is 
7.0 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM February 
1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for SWMU 91 for the residential land-use scenario is well below this 
guideline. Consequently, SWMU 91 is eligible for unrestricted radiological release as the 
residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 8.6E-5. The excess cancer risk from the 
nonradiological and radiological COGs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b). This summation is tabulated in Section Vl.9. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COGs under the industrial land-use scenario, the HI is 0.38 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 5E-5. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is above the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential non radiological COGs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, the HI is 0.02 with 
an excess cancer risk of 3E-6 for nonradiological COGs. The incremental risk is determined by 
subtracting risk associated with background from potential COC risk. These numbers are not 
rounded before the difference is determined and therefore may appear to be inconsistent with 
numbers presented in tables and within the text. For conservatism, the background 
constituents that do not have quantified background screening concentrations are assumed to 
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have a hazard quotient (HQ) of 0.00. The incremental HI is 0.36 and the estimated incremental 
excess cancer risk is 5.13E-5 for the industrial land-use scenario. The incremental HI 
calculations indicate insignificant risk to human health from nonradiological COGs under an 
industrial land-use scenario. 

For the radiological COGs under the industrial land-use scenario, the incremental TEDE is 
2.7 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 2.8E-5. 

The calculated HI for the nonradiological COGs under the residential land-use scenario is 4.57, 
which is above numerical guidance. The estimated excess cancer risk is 2E-4. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is above the suggested acceptable risk 
value. The incremental HI is 4.33 and the estimated incremental cancer risk is 2.1 OE-4 for the 
residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
7.0 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr suggested 
in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM February 
1998). The estimated incremental excess cancer risk is 8.6E-5. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 91 is based upon 
the initial CSM presented in the OU 1335 RFI Work Plan (SNUNM March 1996b). RFI and 
VCM sampling activities were implemented in accordance with procedures and DQOs in the 
RFI Work Plan (SNUNM March 1996b) and the VCM Site Operations Plan (SNUNM August 
1996). Data from the Scoping Sampling Investigation were also incorporated into this risk 
assessment. The data from soil samples collected are representative of potential COG 
releases to the site. The analytical requirements and results satisfy the DQOs, and data quality 
was verified/validated in accordance with SNUNM procedures. 

The data set used for this preliminary risk assessment included both on-site (ERCL) and off-site 
laboratory analytical results. The majority of the sample results were from the ERCL, with 
approximately 20 percent of the ERCL samples split for off-site laboratory analysis. The off-site 
laboratory split samples were intended to provide statistically-based verification of the ERCL 
results. However, the two data sets demonstrated significant variation, and no defensible 
statistical comparison could be made. Sampling conducted in areas of elevated lead 
concentrations based upon earlier analytical results did not always produce comparable results, 
indicating the anomalous distribution of lead in the soil. In addition, the ERCL detection limits 
for arsenic and selenium were elevated relative to the background concentration, and elevated 
detections of both of these analytes were not consistent with off-site laboratory split-sample 
results (ERCL results were significantly higher). These factors contribute to uncertainty in the 
risk assessment process; however, the overall level of uncertainty is acceptable when 
evaluating the site as a whole. 

Because of the location, history of the site, and future land use, there is low uncertainty in the 
land-use scenario and the potentially affected populations that were considered in performing 
the risk assessment analysis. Based upon the COGs found in the near-surface soil and the 
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location and physical characteristics of the site, there is little uncertainty in the exposure 
pathways relevant to the analysis. 

6/9/2005 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COG concentrations are used to provide conservative results. 

Table 5 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2004a), 
HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), and Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004). Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical 
Background Document for Development of Soil Screening Levels (NMED February 2004), Risk 
Assessment Information System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 
2002b). Because of the conservative nature of the RME approach, uncertainties in toxicological 
values are not expected to change the conclusion from the risk assessment analysis. 

Although the estimated excess cancer risk is above the NMED guideline for the industrial land
use scenario, maximum concentrations were used in the risk calculation. Assuming the site 
has been adequately characterized, average concentrations are more representative of actual 
site conditions. Using the 95% UCL of the mean concentration for arsenic {14.5 mg/kg) 
(Appendix 2), the main contributor to excess cancer risk and hazards, reduces the 
total estimated excess cancer risk to 9E-6. The incremental excess cancer risk is reduced to 
6.35E-6. Thus, by using realistic concentrations in the risk calculations that should more 
accurately depict actual site conditions, both the total and estimated incremental excess cancer 
risks are below NMED guidelines. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under the industrial land-use scenario compared to established numerical guidance. 

For the radiological COGs, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population {NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is considered to be 
minimal with respect to the conclusion reached. 

Vl.9 Summary 

SWMU 91 contains identified COGs consisting of inorganic constituents and radionuclides. 
Because of the location of the site, the designated industrial land-use scenario, and the nature 
of contamination, potential exposure pathways identified for this site include soil ingestion, 
dermal contact, and dust inhalation for COGs. The same exposure pathways are applied to the 
residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COGs show that for the industrial land-use scenario the HI (0.38) is lower than 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 5E-5; 
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thus, excess cancer risk is above the acceptable risk value provided by the NMED for an 
industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.36, and the 
estimated incremental excess cancer risk is 5.13E-5 for the industrial land-use scenario. The 
incremental HI calculations indicate insignificant risk to human health for the industrial land-use 
scenario. 

Although the estimated excess cancer risk is above the NMED guideline for the industrial land
use scenario, maximum concentrations were used in the risk calculation. Assuming the site 
has been adequately characterized, average concentrations are more representative of actual 
site conditions. Using the 95% UCL of the mean concentration for arsenic (14.5 mg/kg) 
(Appendix 2), the main contributor to excess cancer risk and hazards, reduces the 
total estimated excess cancer risk to 9E-6. The incremental excess cancer risk is reduced to 
6.35E-6. Thus, by using realistic concentrations in the risk calculations that should more 
accurately depict actual site conditions, both the total and estimated incremental excess cancer 
risks are below NMED guidelines. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (4.57) is above the 
accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-4. Thus, 
excess cancer risk is above the acceptable risk value provided by the NMED for a residential 
land-use scenario (Bearzi January 2001 ). The incremental HI is 4.33 and the estimated 
incremental excess cancer risk is 2.1 OE-4 for the residential land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much lower than EPA guidance values. The estimated TEDE is 2.7 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997b). The corresponding estimated incremental cancer risk value is 2.8E-5 for the industrial 
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario 
that results from a complete loss of institutional control is 7.0 mrem/yr with an associated risk of 
8.6E-5. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). Therefore, 
SWMU 91 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 9. 

Table 9 
Summation of Incremental Nonradiological and Radiological Risks from 

SWMU 91 Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 6.35E-6 2.8E-5 2.8E-5 
Residential 2.10E-4 8.6E-5 8.7E-5 

SWMU =Solid Waste Management Unit. 

Uncertainties associated with the calculations and the data used to perform the preliminary risk 
assessment are minimal considering the conservatism of this risk assessment analysis. 
However, other issues identified during the 1999 evaluation of SWMU 91 suggested that the 
CSM was not accurate and that additional characterization and cleanup of the site were 
required. 
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VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at SWMU 91. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998) is to conduct an ecological assessment that corresponds 
with that presented in the EPA's Ecological RAGS (EPA 1997c). The current methodology is 
tiered and contains an initial seeping assessment followed by a more detailed risk assessment. 
Initial components of the NMED's decision tree (a discussion of DQOs, data assessment, and 
evaluations of bioaccumulation as well as fate and transport potential) are addressed in 
previous sections of this report. Following the completion of the seeping assessment, a 
determination is made as to whether a more detailed examination of potential ecological risk is 
necessary. If deemed necessary, the seeping assessment proceeds to a risk assessment 
whereby a more quantitative estimate of ecological risk is conducted. Although this 
assessment incorporates conservatisms into the estimation of ecological risks, ecological 
relevance and professional judgment are also used as recommended by the EPA {1998) to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A seeping risk-management decision (Section Vll.2.4) summarizes the seeping 
results and assesses the need for examination of potential ecological impacts. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Tables 2 and 3), the following inorganic constituents in the soil within 
the 0- to 5-foot depth interval exceed background concentrations: 

• Arsenic 
• Barium 
• Beryllium 
• Cadmium 
• Chromium, total 
• Lead 
• Mercury 
• Selenium 
• Silver 
• Cs-137 
• Th-232 
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• U-235 
• U-238 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 2 and 3): 

• Arsenic 
• Barium 
• Cadmium 
• Lead 
• Mercury 
• Selenium 
• Cs-137 
• Th-232 
• U-235 
• U-238 

6/9/2005 

However, as directed by the NMED (March 1998), bioaccumulation for inorganic compounds is 
assessed exclusively based upon maximum reported bioconcentration factors (BCFs) for 
aquatic species. Because only aquatic BCFs are used to evaluate the bioaccumulation 
potential for metals, bioaccumulation in terrestrial species is likely to be overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 4, wind, surface water, and biota are 
expected to be of low significance as transport mechanisms for COPECs at this site. Migration 
to groundwater is not anticipated. In general, transformation of COPECs is expected to be of 
low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways may be associated with this site and that COPECs exist at the 
site. As a consequence, a risk assessment was deemed necessary to predict the potential 
level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, both complete ecological pathways and COPECs are 
associated with SWMU 91. The risk assessment performed for the site involves a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
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parameters and toxicity information obtained from the literature. The estimation of potential 
ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

Vll.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the ecological risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the ecological risk assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a risk assessment) are 
presented in "Predictive Ecological Risk Assessment Methodology, Environmental Restoration 
Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not duplicated 
here. 

V/1.3.1.1 Ecological Pathways and Setting 

SWMU 91 is approximately 20 acres in size. The site is located in an area originally dominated 
by grassland habitat; however, this habitat has been highly disturbed in the area of the site. No 
threatened or endangered species exist at this site (IT February 1995}, and no surface-water 
bodies, seeps, or springs are associated with the site. No primary or secondary arroyo 
channels are present within or immediately adjacent to SWMU 91. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in the soil. It is assumed that direct uptake of COPECs from the soil is the major 
route of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure 
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modeling for the wildlife receptors is limited to the food and soil ingestion pathways. Because 
of the lack of surface water at this site, exposure to COPECs through the ingestion of surface 
water is considered insignificant. Inhalation and dermal contact are also considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Groundwater is not 
expected to be affected by COGs at this site. 

V/1.3.1.2 CO PEGs 

Release of lead and other metals to the surface and shallow subsurface soil during past 
explosive testing is the primary source of COPECs at SWMU 91. Inorganic COPECs identified 
for this site are listed in Section Vll.2.1. The inorganic analytes were screened against 
background concentrations, and those that exceed the approved SNUNM background 
screening levels (Dinwiddie September 1997) for the area are considered to be COPECs. 
Inorganic constituents that are essential nutrients, such as iron, magnesium, calcium, 
potassium, and sodium, are not included in this risk assessment as set forth by the EPA (1989). 
In order to provide conservatism, this ecological risk assessment is based upon the maximum 
soil concentrations of the COPECs measured in the upper 5 feet of soil at this site. Tables 2 
and 3 present the maximum concentrations for the COPECs. 

V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant is selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) are used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse is used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl represents a 
top predator at this site. The burrowing owl is present at SNUNM and is designated a species 
of management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the 
state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

Direct uptake from the soil is considered the only significant route of exposure for terrestrial 
plants. Exposure modeling for the wildlife receptors is limited to food and soil ingestion 
pathways. Inhalation and dermal contact are considered insignificant pathways with respect to 
ingestion (Sample and Suter 1994). Drinking water is also considered to be an insignificant 
pathway because of the lack of surface water at this site. The deer mouse is modeled under 
three dietary regimes: as an herbivore (1 00 percent of its diet as plant material), as an 
omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an 
insectivore (1 00 percent of its diet as soil invertebrates). The burrowing owl is modeled as a 
strict predator on small mammals (100 percent of its diet as deer mice). Because the exposure 
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and 
insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the 
diet of the burrowing owl is modeled with intake of omnivorous mice only. Both species are 
modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 10 presents 
the species-specific factors used in modeling exposures in the wildlife receptors. Justification 
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Table 10 
Exposure Factors for Ecological Receptors at SWMU 91 

Trophic Body Weight Food Intake Rate 
Rece_ptor Species Class/Order Level (kg)a (kg/day)b Dietary Comf)ositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
( Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 
Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+Soil at 2% of intake) 
Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 1 00% 
( Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 
Burrowing owl Aves/ Carnivore 1.55E-1 1 1.73E-2 Rodents: 100% 
(Speotyto cunicu/aria) Strigiformes (+Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995. 
6 EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
'Dunning 1993. 
9Haug et al. 1993. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
SWMU =Solid Waste Management Unit. 
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for use of the factors presented in this table is described in the ecological risk assessment 
methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment are 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in soil 
samples are used to conservatively estimate potential exposures and risks to plants and wildlife 
at this site. Table 11 provides the transfer factors used in modeling the concentrations of 
COPECs through the food chain. Table 12 presents the maximum concentrations in soil and 
derived concentrations in tissues of the various food chain elements that are used to model 
dietary exposures for each of the wildlife receptors. 

For the radiological dose-rate calculations, the deer mouse is modeled as an herbivore 
(1 00 percent of its diet as plants), and the burrowing owl is modeled as a strict predator on 
small mammals (1 00 percent of its diet as deer mice). Both are modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from Cs-137, Th-232, U-235, and U-238. Internal and external dose 
rates to the deer mouse and the burrowing owl are approximated using modified dose-rate 
models from the DOE (1995) as presented in the ecological risk assessment methodology 
document for the SNUNM ER Project (IT July 1998). Radionuclide-dependent data for the 
dose-rate calculations were obtained from Baker and Soldat (1992). The external dose-rate 
model examines the total-body dose rate to a receptor residing in soil exposed to radionuclides. 
The soil surrounding the receptor is assumed to be an infinite medium uniformly contaminated 
with gamma-emitting radionuclides. The external dose-rate model is the same for both the deer 
mouse and the burrowing owl. The internal total-body dose-rate model assumes that a fraction 
of the radionuclide concentration ingested by a receptor is absorbed by the body and 
concentrated at the center of a spherical body shape. This provides for a conservative estimate 
for absorbed dose. This concentrated radiation source at the center ofthe body of the receptor 
is assumed to be a "point" source. Radiation emitted from this point source is absorbed by the 
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to 
transfer 1 00 percent of their energy to the receptor as they pass through tissues. Gamma
emitting radionuclides transfer only a fraction of their energy to the tissues because gamma 
rays interact less with matter than do beta or alpha emitters. The external and internal dose
rate results are summed to calculate a total dose rate from exposure to Cs-137, Th-232, U-235, 
and U-238 in soil. 

Vll.3.3 Ecological Effects Evaluation 

Table 13 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information is not available to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation is 0.1 rad/day. This value 
has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of SWMU 91. 

AU6-05/WP/SNL05:r5694-d.doc D-26 840857.04.21 06/09/05 9:36 AM 



RISK ASSESSMENT FOR SWMU 91 6/9/2005 

Table 11 
Transfer Factors Used in Exposure Models for COPECs at SWMU 91 

COPEC 
Inorganic 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium, total 
Lead 
Mercury 
Selenium 
Silver 

aBaes et al. 1984. 
bOefault value. 
cNCRP January 1989. 
ctStafford et al. 1991. 
eMa 1982. 

Soil-to-Plant Soil-to-Invertebrate 
Transfer Factor Transfer Factor 

4.0E-2a 1.0E+Ob 
1.5E-P 1.0E+Ob 
1.0E-2a 1.0E+Ob 
5.5E-P 6.0E-1ct 
4.0E-2c 1.3E-1e 
9.0E-2c 4.0E-2ct 
1.0E+0c 1.0E+Ob 
5.0E-1c 1.0E+Ob 
1.0E+Oc 2.5E-1ct 

COPEC =Constituent of potential ecological concern. 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU =Solid Waste Management Unit. 

Table 12 
Media Concentrationsa for COPECs at SWMU 91 

Soil Plant Soil 
COPEC (maximum)a Foliageb lnvertebrateb 

Inorganic 
Arsenic 8.6E+1ct 3.4E+0 8.6E+1 
Barium 2.5E+2 3.8E+1 2.5E+2 
Beryllium 3.1E+0 3.1E-2 3.1E+0 
Cadmium 5.0E+0 2.8E+0 3.0E+0 
Chromium, total 1.7E+1 6.8E-1 2.2E+0 
Lead 6.8E+3 6.1E+2 2.7E+2 
Mercury 5.4E+0 5.4E+O 5.4E+0 
Selenium 5.5E+1ct 2.8E+1 5.5E+1 
Silver 5.4E+0 5.4E+0 1.4E+0 

Food-to-Muscle 
Transfer Factor 

2.0E-3a 
2.0E-4c 
1.0E-3a 
5.5E-4a 
3.0E-2c 
8.0E-4c 
2.5E-1a 
1.0E-1c 
5.0E-3c 

Deer Mouse 
Tissuesc 

2.9E-1 
9.3E-2 
5.1 E-3 
5.1 E-3 
1.7E-1 
1.4E+O 
4.3E+0 
1.3E+1 
5.4E-2 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
COPEC = Constituent of potential ecological concern. 
SWMU =Solid Waste Management Unit. 
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COPEC 
Inorganic 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium, total 
Lead 
Mercury (organic) 
Mercury (inorQanic) 
Selenium 
Silver 

aln mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Table 13 
Toxicity Benchmarks for Ecological Receptors at SWMU 91 

Mammalian NOAELs 
Test Deer 

Plant Mammalian Species Mouse Avian 
Benchmarka,b Test Speciesc,d NOAELd,e NOAEL6

•
1 Test Speciesd 

10 mouse 0.126 0.133 mallard 
500 rath 5.1 10.5 chicks 
10 rat 0.66 1.29 -
3 rati 1 1.89 mallard 
1 rat 2737 5354 black duck 

50 rat 8 15.6 Am. kestrel 
0.3 rat 0.032 0.063 mallard 
0.3 mouse 13.2 14.0 Japanese Quail 
1 rat 0.20 0.39 Scr. owl 
2 rat 17.8 34.8 -

Avian NOAELs 

Test Species 
NOAELd,e 

5.14 
20.8 
-

1.45 
1 

3.85 
0.0064 

0.45 
0.44 
-

cBody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted). 
dSample et al. (1996), except where noted. 
6 ln mg/kg body weight per day. 

Burrowing 
Owl 

NOAELe,g 

5.14 
20.8 

-
1.45 

1 
3.85 

0.0064 
0.45 
0.44 
-

1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kg. 
iBody weight: 0.303 kg. 
COPEC =Constituents of potential ecological concern. 
kg = Kilogram(s). 
mg = Milligram(s). 
NOAEL = No-observed-adverse-effect level. 
SWMU =Solid Waste Management Unit. 

= Insufficient toxicity data. 

' 

' 

~ en 
:;:i 

> en 
~ en 
en 

~ 
~ 
en 

~ 
1.0 ...... 

~ 



RISK ASSESSMENT FOR SWMU 91 6/9/2005 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil (Tables 2 and 3) and estimated dietary exposures are 
compared to plant and wildlife benchmark values, respectively. Table 14 presents the results of 
these comparisons. HQs are used to quantify the comparison with benchmarks for plant and 
wildlife exposure. 

The HQs that exceed unity are for arsenic, cadmium, chromium, lead, mercury, selenium, and 
silver for the plant; arsenic, barium, lead, mercury, and selenium for the deer mouse; and lead, 
mercury, and selenium for the burrowing owl. Because of a lack of sufficient toxicity 
information, the HQs for beryllium and silver could not be determined for the burrowing owl. As 
directed by the NMED, His are calculated for each of the receptors (the HI is the sum of 
chemical-specific HQs for all pathways for a given receptor). Total His are greater than unity 
for all of the potential receptors, with a maximum HI of 240 for the plant. 

Tables 15 and 16 summarize the internal and external dose-rate model results for Cs-137, 
Th-232, U-235, and U-238 for the deer mouse and burrowing owl, respectively. The total 
radiation dose rate to the deer mouse is predicted to be 1.4E-3 rad/day and that for the 
burrowing owl is 1.3E-3 rad/day. The dose rates for the deer mouse and the burrowing owl are 
lower than the benchmark of 0.1 rad/day. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 91. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at the site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used to be more protective of the ecological resources 
potentially affected by the site. Conservatisms incorporated into this risk assessment include 
the use of maximum analyte concentrations measured in soil samples to evaluate risk, the use 
of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of strict 
herbivorous and strict insectivorous diets for predicting the extreme HQ values for the deer 
mouse. Each of these uncertainties, which are consistent among each of the site-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 
It should be noted that of the nine COPECs, cadmium is based on a nondetection concentration 
and the exposure estimate is conservatively based upon one half the detection limit. Further, 
the maximum concentrations for two of the remaining COPECs are estimated values. 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
Cs-137, Th-232, U-235, and U-238 are primarily related to those inherent in the radionuclide
specific data. Radionuclide-dependent data are measured values that have their associated 
errors. The dose-rate models used for these calculations are based upon conservative 
estimates on receptor shape, radiation absorption by body tissues, and intake parameters. The 
goal is to provide a realistic but conservative estimate of a receptor's internal and external 
exposure to radionuclides in soil. These dose estimates are conservatively based upon 
detection limits for two of the radionuclides, neither of which was detected at the site. 
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Table 14 
HQs for Ecological Receptors at SWMU 91 

COPEC Plant HQ8 

Inorganic 
Arsenic 8.6E+00 
Barium S.OE-01 
Beryllium 3.1 E-01 
Cadmium 1.7E+00 
Chromium, total 1.7E+01 
Lead 1.4E+02 
Mercury (Organic) 1.8E+01 
Mercury (Inorganic) 1.8E+01 
Selenium 5.5E+01 
Silver 2.7E+00 

Hlb 2.4E+02 
-------·-··----

8 8old values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
COPEC =Constituent of potential ecological concern. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU =Solid Waste Management Unit. 

Deer Mouse 
HQa 

(Herbivorous) 

6.0E+00 
6.3E-01 
1.1E-02 
2.4E-01 
3.0E-05 
7.4E+00 
1.4E+01 
6.1 E-02 
1.1E+01 
2.5E-02 

3.9E+01 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQa 

(Omnivorous) 

5.4E+01 
2.2E+00 
2.0E-01 
2.5E-01 
5.2E-05 
5.7E+00 
1.4E+01 
6.1 E-02 
1.7E+01 
1.6E-02 

9.3E+01 

Deer Mouse 
H08 

(Insectivorous) 

1.0E+02 
3.8E+00 
3.8E-01 
2.6E-01 
7.4E-05 
4.1E+00 
1.4E+01 
6.1 E-02 
2.2E+01 
6.5E-03 

1.5E+02 

Burrowing Owl 
HQa 

4.4E-02 
2.7E-02 

-
8.1 E-03 
5.7E-02 
4.0E+00 
7.7E+01 
1.1 E+OO 
3.6E+00 

-

8.5E+01 
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Table 15 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at SWMU 91 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (radlday) 

Cs-137 ND (0.4) 3.1 E-5 
Th-232 NDJ2.0) 1.9E-4 
U-235 2.04 5.1E-5 
U-238 8.3 1.1 E-3 
Total Dose 1.4E-3 

Note: Bold values exceed the background activity. 
MDA = Minimum detectable activity. 
ND ( ) =Not detected, but the MDA (shown in parentheses) exceeds 

background activity. 
pCi/g = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

Table 16 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at SWMU 91 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (radlday) 

Cs-137 ND (0.4) 2.6E-5 
Th-232 ND (2.0) 1.9E-4 
U-235 2.04 3.9E-5 
U-238 8.3 1.1 E-3 
Total Dose 1.3E-3 

Note: Bold values exceed the background activity. 
MDA = Minimum detectable activity. 
ND ( ) =Not detected, but the MDA (shown in parentheses) exceeds 

background activity. 
pCi/g = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

6/9/2005 

A source of uncertainty associated with the prediction of ecological risks at this site is the use of 
the maximum measured concentrations to evaluate exposure and risk. This results in a 
conservative exposure scenario that does not necessarily reflect actual site conditions. To 
evaluate the potential effect on risk predictions by the use of the maximum concentrations as 
exposure point concentrations, 95% UCLs of the mean soil concentrations (Appendix 2) were 
calculated for arsenic (14.5 mg/kg), barium (143 mg/kg), cadmium (1.39 mg/kg), chromium 
(9.04 mg/kg), lead (664 mg/kg), mercury (0.39 mg/kg), selenium (14.7 mg/kg), and silver 
(1.65 mg/kg). The 95% UCL for chromium is less than its background screening level, 
indicating that average COPEC exposures at this site are within background levels, and 
chromium can be eliminated from the risk calculation. With the exception of arsenic, lead, 
mercury, and selenium all the HQs for all the potential receptors are reduced to levels below 
unity based upon the UCL of the mean soil concentrations. Of the four exceptions, all the HQs 
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are reduced to values less than or equal to 17, indicating low average risk to these receptors 
from these COPECs. Further, in all of these cases, the 95% UCL is a conservative estimate of 
the actual mean, and a 95% likelihood exists that the actual site mean is less than the UCL. 
Therefore, the average exposure and risk are likely to be less than those estimated based upon 
the UCL. 

For mercury, HQs for the deer mouse and burrowing owl exceed unity only when based upon 
the highly conservative assumption that all mercury at this site is in organic form. Because the 
exposure point concentration is measured as total mercury, it likely represents a mixture of both 
organic and inorganic forms of mercury, probably dominated by mercury in inorganic form. 
When the mercury at the site is assumed to be in inorganic form, the HQs for the deer mouse 
and burrowing owl are less than unity, indicating no risk to these receptors. 

In the case of lead, only the plant HQ (13} exceeds unity based upon the UCL. Uncertainty 
associated with this HQ is associated with the selected plant toxicity benchmarks and the 
assumed bioavailability of lead in the soil. The plant toxicity benchmark for lead (50 mg/kg) is 
based upon the 1Oth percentile of the lowest-observed-effect-concentration (LOEC) values 
based upon 17 published LOEC values (as determined by Efroymson et al. 1997). The three 
lowest of these, which range from 50 to 100 mg/kg, are based upon trees (sycamore, red oak, 
and spruce) and are therefore not appropriate test species for this grassland site. The 
lowest LOEC for a grass species (corn) is 250 mg/kg, which is five times higher than the 
conservatively selected plant benchmark used in this risk assessment. The lowest LOEC for a 
native grass species (bluestem) is 450 mg/kg, which is nine times higher than the selected 
benchmark. The use of either of these LOECs as the plant toxicity benchmark would reduce 
the HQ for lead in plants to Jess than unity. Also, it should be noted that these LOEC values are 
all based upon lead in the highly available form of lead chloride (PbCI2). It is unlikely that the 
lead in the soil at this site is in a similarly available form. The lowest LOEC for lead oxide (PbO) 
is 1 ,000 mg/kg, based upon wheat (Efroymson et al. 1997}, which is 20 times higher than the 
selected benchmark, and probably better reflects the form of lead in the soil at this site. 

For selenium, the HQs that exceed unity based upon the UCLs are for plants (15) and the 
herbivorous, omnivorous, and insectivorous deer mice (3~0. 4.5, and 5.9, respectively). As with 
lead, the plant toxicity benchmark for selenium is based upon a highly available form of the 
metal (sodium selenate}, which probably overestimates the bioavailability of selenium at 
SWMU 91. In the case of the deer mice, again it should be noted that the herbivorous and 
insectivorous dietary regimes represent the extreme cases for potential exposure; average 
exposures in small mammals are better represented by the omnivorous diet. These exposure 
estimates are based in part upon the estimated uptake of selenium into plants and soil 
invertebrates. For plants, the uptake value of 0.5 was used, which is conservatively selected as 
the maximum between two literature-based uptake values for selenium. The other value is 
0.025 from Baes et al. (1984), which is 20 times less than the uptake value used to estimate 
exposure. For uptake into soil invertebrates, no values were found in the literature; therefore, 
the conservative default uptake factor of 1 .0 was used. Thus, the uptake of selenium into both 
plants and soil invertebrates is conservatively estimated in this assessment and associated with 
a high degree of uncertainty. It is therefore likely that risk to deer mice from exposure to 
selenium is overestimated. 

Based upon this uncertainty analysis, the potential for ecological risks at the SWMU 91 is 
expected to be low. HQs greater than unity were predicted; however, closer examination of the 
exposure assumptions reveals an overestimation of risk primarily attributed to conservative 
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toxicity benchmarks; the use of maximum concentrations, maximum bioavailability, and 
maximum area use to estimate exposure; and the contribution of background risk. 

Vll.3.6 Risk Interpretation 

6/9/2005 

Ecological risks associated with SWMU 91 are estimated through a risk assessment that 
incorporates site-specific information when available. Analysis of the uncertainties associated 
with these predicted values indicate that they are more likely to overestimate actual risk rather 
than underestimate it. Based upon this final analysis, the potential for ecological risks 
associated with SWMU 91 is expected to be low. 

Vll.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for CAC with controls (NMED April2004) or 
whether additional data should be collected to assess actual ecological risk at the site more 
thoroughly. With respect to this site, ecological risks are predicted to be very low. The 
scientific/management decision is to recommend this site for request for a CAC with controls. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

6/912005 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996} presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1 . 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrern/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED / =~s ______________ _ 

s BW*AT 
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where: 

Is =Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs *IR*EF*ED*(J\~For hEF) 
I =--------------~~--~~~ 

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
C5 = Chemical concentration in soil (mg/kg) 
IR =Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = --"-s -----------------------
a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2 ) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

6/9/2005 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = _..::w _____ _ 

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Um3) 

IRi =Inhalation rate (m3/day) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summarv 

SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr} 2soa.b 52 wklyr}a,b 3soa.b 
Exposure Duration (yr} 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg} 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,ssoa.b 25,55oa.b 25,5soa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,950a,b 

(=ED x 365 day/yr} 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) woa.b 200 Childa,b 200 Childa,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Child3 10 Child3 

Inhalation Rate (m3/day} 20a,b 30 Adult3 20 Adult3 

Volatilization Factor (m3/kg} Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg} 1.36E93 1.36E93 1.36E93 

Water Ingestion Pathway 
2.43 2.4a 2.4a 

Ingestion Rate (liter/day} 
Dermal Pathway 

0.2 Child3 0.2 Child3 

Skin Adherence Factor (mg/cm2) 0.23 0.07 Adult3 0.07 Adult3 

Exposed Surface Area for Soil/Dust 2,800 Child3 2,800 Child3 

(cm2/day} 3,3ooa 5, 700 Adult3 5,700 Adult3 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

3Technical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,9soe 
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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APPENDIX 2 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

61912005 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (COGs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the 
COGs is more representative of actual site conditions. The NMED has proposed the use of the 
95, 97.5, or 99% upper confidence limit (UCL) of the mean (depending upon the variants of the 
data set) to represent average concentrations at a site (NMED December 2000). The UCL is 
calculated according to NMED guidance (Tharp June 2002) using the U.S. Environmental 
Protection Agency ProUCL program (EPA April2002). Attached are the outputs from that 
program and the calculated UCLs used in the risk analysis. 
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Introduction 

A series of geophysical investigations have been conducted at Sandia National 
Laboratories (SNL) Solid Waste Management Unit (SWMU) Site 91 (Lead Firing Site). 
These investigations were conducted in support of the initial environmental assessment, 
subsequent planning for remediation of the site, and then for confirmation of the 
remediation activities. Each of the geophysical investigations consisted ofhigh
resolution electromagnetic metal detection surveying utilizing essentially the same 
instrumentation and methodology. 

The first geophysical investigation was conducted during August, 1996, as part of the 
initial assessment of SWMU Site 91. This survey, covering approximately six ( 6) acres, 
identified both large and small concentrations of buried metallic test debris. This original 
survey was expanded in September, 1999, as part of planning efforts for remediation of 
the site. The 1999 survey expanded the geophysical "foot prinf' to approximately eight 
(8) acres of high-resolution coverage. In addition, approximately one acre of the original 
coverage was re-surveyed to determine the effectiveness of limited excavation and debris 
removal. The coverage of the 1996 and 1999 surveys and the geophysical spatial control 
grid are shown in Figure 1. 

Commnatory geophysical surveys began in September, 2004. The initial confirmatory 
effort included five (5) separate preliminary surveys performed toward the close of 
remediation excavations. These surveys were conducted in open excavations, with the 
intent of identifying major concentrations of buried metal in those areas already 
excavated to planned depths. A final confirmatory survey was conducted in January and 
February, 2005, after the excavations had been backfilled to final grade. The excavation 
associated with the former test trench was not backfilled to a level surface, but to the 
approximate shape of the test trench prior to excavation. This allowed the final 
confirmatory survey to closely mimic the 1999 survey. 

Methodology 

Geophysical data acquisition was conducted over a spatial control grid. The original grid 
was established in 1996 using a transit and tape and consisted of parallel north-south data 
acquisition traverses separated by five ( 5) feet. Major points on this grid (ON - OE, 1 OON 
- 1 OOE, etc.) were marked with wooden stakes. Individual traverses were marked with 
plastic stemmed pin flags and/or small dots of spray paint. Site activities did not disturb 
the bulk of the grid markers between 1996 and 1999, allowing the original grid to be 
expanded for the 1999 survey. 

Remediation activities obliterated much of the original grid by 2004. Fortunately, 
wooden stakes marking portions of the northern boundary (along 400N), the southern 
boundary (along 300S), the western boundary (along 150W), and the cardinal easting 
(along OE) were preserved. The grid was re-established for the confirmation survey, with 
closure of less than one ( 1) foot between the re-established grid and original grid 
markers. 
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The metal detection surveys were conducted utilizing a Geonics Ltd EM-61 high
resolution metal locator deployed with the standard one-meter antenna set. The EM-61 is 
a time domain electromagnetic instrument specifically designed for mapping buried metal 
to a depth of approximately 10 feet. It consists of a transmitter coil (antenna), two 
receiver coils, associated electronics and a data logger. The transmitting coil generates 
magnetic pulses which penetrate the soil. These pulses induce eddy currents in the 
subsurface. These currents dissipate rapidly in soil (resistive), but persist in buried metal 
(highly conductive). The long-lived eddy currents from metal induce a signal in the 
receiver coils, which is integrated over a portion of the time between pulses. This signal, 
in millivolts ( m V), is proportional to the quantity and depth of the buried metal. The two 
receiver coils, separated by a fixed vertical distance, provide a gradient of the response 
from buried metal. This gradient, expressed as the difference between the top and bottom 
coils, allows differentiation of small, shallow objects from the larger and deeper objects. 

The same EM-61 instrument (serial #930204) was used for all surveys. This instrument 
was returned to the manufacturer for modification between the 1996 and 1999 surveys. 
The modification was the addition of operating and tuning circuits to enable the use of a 
higher-resolution antenna set, and did not change the operational response with the 
standard one-meter antenna set. The instrument was returned to the manufacturer for 
repair between the 1999 survey and the final confirmatory survey. These repairs were 
made in 2002 to correct an operational problem detected by standard, pre-survey function 
checks. The EM-61 is a "local-tuned" instrument, adjusted to local soil conditions prior 
to each survey, and does not have a formal calibration standard. 

The EM-61 data from each survey were recorded using an Omnidata International Inc. 
series 600 data logger. Data were acquired approximately every 0.65 ft along the parallel 
traverses, yielding approximately 13,750 measurements from each acre. These data were 
transferred to a computer for processing and analysis. The DAT61 program (Geonics 
Ltd.) was used for downloading and spatial positioning. The Geosoft Mapping and 
Processing System (Geosoft Inc.) was used for data processing and preparation of maps. 
Each of these programs was updated with new version releases between 1996 and 2005, 
but with no changes which would alter the generation of a data image. Data processing 
included correcting for background drift due to battery drawdown during data acquisition, 
minor editing to merge datasets from successive acquisition sessions, and creating a grid 
from the discrete data to produce a two-dimensional color contoured image. 

Although the instrument was modified and different versions of the data processing 
software were used, there were no changes which invalidate a direct comparison of the 
EM-61 results before and after remediation. 



Survey Results 

The results of the various geophysical surveys are presented as data images in the 
following figures. Each color-contoured image was prepared from the EM-61 
"difference" response. The difference response is calculated as the subtraction ofthe 
response from the bottom receiver coil, positioned 18 inches above the ground, from the 
top receiver coil, positioned 18 inches above the bottom coil. Although the two coils are 
identical, the response of the top coil is electronically amplified. The benefit of this 
difference response is that the influence of small, near-surface objects is damped, 
allowing enhanced identification of the deeper and larger concentrations of buried metal. 

Figure 2 is an image of the combined 1996 and 1999 surveys with a background or noise 
cut-off level of8 mV. The color scale is proportional to the quantity of buried metal, 
with high response (pink) indicating the greatest concentrations. This figure is a 
replication of an image of the significant concentrations of buried metal that was 
provided to the SNL project personnel by letter report in September, 1999. 

Preliminary confirmation surveys were conducted during active remediation of the site in 
2004. These surveys were conducted using expedient grids over rough ground interior to 
the open excavations. The locations of buried metal were marked with spray paint for 
immediate removal. The results of these surveys reflected transient conditions and 
graphic presentations are omitted from this report. 

Figure 3 is an image of the EM-61 difference response acquired during the confmnation 
survey conducted during January, 2005 after the site excavation was complete and the 
surface had been brought to a level grade except for the former test trench. This 
conformation survey covered the same area as the combined 1996 and 1999 surveys 
except for a small area in the northwest occupied by stockpiles of excavated soil, and a 
small area in the southeast occupied by roll-off containers. Geophysical anomalies had 
not been previously identified in these two areas (see Figure 2). The same background 
cut-off level is used as in Figure 2. 

Figure 3 displays several isolated features with magnitude greater than background. 
Those 25 anomalous features with greatest magnitude and/or aerial extent, as marked by 
faint boxes on Figure 3, were selected and marked for spot excavation. After excavation, 
the portions of those data acquisition traverses which had contained the anomalous 
features were re-surveyed during February, 2005. These new lines of data were spliced 
into the January dataset, replacing those portions of the data previously containing the 
features. The end result of this exercise is a corrected confirmatory survey dataset truly 
representing actual site conditions as ofFebruary, 2005. 

The image of this final dataset is provided in Figure 4. Annotations are made for those 
surface objects which could be directly correlated to EM-61 features, primarily the steel 
pickets holding signs and a rope fence around the site. 
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Conclusions 

A consistent geophysical methodology has been applied to SWMU 91 from initial 
assessment and carried through to confinnation after remediation. This consistency 
allows a direct comparison of subsurface conditions before and after remediation using 
graphic imagery. 

The graphic image ofthe significant concentrations of buried metal prior to remediation 
is provided in Figure 2. This shows a large concentration of buried material covering 
approximately 2.5 acres in the north, a lesser concentration covering approximately one 
acre to the south, and isolated features scattered about the site. Numerous geophysical 
features display a strong (red to pink) response. A direct comparison can be made to the 
final geophysical confmnation image in Figure 4. This image shows only isolated and 
scattered features with a low (purple to blue) response. 

The direct comparison of these two geophysical images clearly demonstrates that the 
significant concentrations ofburied metal have been removed from SWMU Site 91. 
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ANNEX F 
Reassessment Data for the Three Areas of SWMU 91 



Event COC# 

SeepinQ 508943 
Seeping 508943 
SeepinQ 508943 
Seeping 508943 
Seepina 508943 
!See in 508943 
SeepinQ 4038 
Seeping 4038 
RFI 1617 
RFI 1617 
RFI 1622 
RFI 1622 
RFI 4807 
RFI 1622 
RFI 1622 
RFI 1622 
RFI 4807 
RFI 1622 
RFI 1622 
RFI 1622 
RFI 1622 
RFI 1622 
RFI 1622 
RFI 4807 

VCM 5774 
VCM 5773 
VCM 5774 
VCM 5773 
VCM 5771 
VCM 5774 
VCM 5771 
VCM 5773 
VCM 5773 
VCM 5774 
VCM 5773 
VCM 5774 
VCM 5771 
VCM 5771 
VCM 5773 
VCM 5771 
VCM 5774 
VCM 5773 
VCM 5774 
VCM 5771 
VCM 5774 
VCM 5775 
VCM 5774 
VCM 5774 

c:Site 91 New/New AnatyttcaLt 
Master Tables/SUBAREA 1 Master.xls 

North Area 
Master Table 

Sample Number 

1335-91-BH3-0-S-2 
1335-91-BH3-5-S-2 

1335-91-BH3-5-SD-2 
1335-91-BH3-1 0-S-2 
1335-91-BH3-15-S-2 
1335-91-BH3-20-S-2 
1335-91-BH3-20-S 

1335-91-BH3-20-SD 
91-GR-005-0.0-SS 
91-BH-005-0.5-S 

91-GR-006-0.0-SS 
91-BH-006-0.5-S 

91-GR-006-0.0-SSO 
91-GR-008-0.0-SS 
91-BH-008-0.5-S 

91-BH-008-0.5-SD 
91-BH-008-0.5-SO 
91-GR-009-0.0-SS 
91-BH-009-0.5-S 

91-GR-01 0-0.0-SS 
91-BH-01 0-0.5-S 

91-BH-011-0.0-SS 
91-GR-011-0.5-S 

91-GR-011-0.0-SSO 

ER91-SUB1-0005-000-SS 
ER91-SUB1-0012-000-SS 
ER91-SUB1-0015-000-SS 
ER91-SUB1-0020-000-SS 

ER91-SUB1-0025-000-SDO 
ER91-SUB1-0025-000-SS 

ER91-SUB 1-0025-000-SSO 
ER91-SUB1-0030-000-SD 
ER91-SUB1-0030-000-SS 
ER91-SUB1-0035-000-SS 
ER91-SUB1-0040-000-SS 
ER91-SUB1-0045-000-SS 

ER91-SUB1-0045-000-SSO 
ER91-SUB1-0050-000-SDO 
ER91-SUB1-0050-000-SS 
ER91-SUB1-0050-000-SSO 
ER91-SUB 1-0055-000-SS 
ER91-SUB1-0060-000-SS 
ER91-SUB1-0065-QOO-SS 

ER91-SUB1-0065-000-SSO 
ER91-SUB1-0070-000-SS 
ER91-SUB1-0075-000-SS 
ER91-SUB1-0080-000-SD 
ER91-SUB1-0080-000-SS 

Sample 
Lead * 

Depth (ft) 

0 13.00 
5 10.00 u 
5 10.00 u 
10 10.00 u 
15 10.00 J 
20 17.00 J 
20 25.00 N 
20 11.00 N 
0 3.40 UJ 

0.5 18.00 
0 3.40 UJ 

0.5 3.40 UJ 
0 8.17 
0 690.00 J 

0.5 110.00 
0.5 170.00 
0.5 255.00 
0 53.00 

0.5 19.00 
0 500.00 

0.5 470.00 
0 52.00 

0.5 17.00 
0 40.50 

0 1200.00 
0 250.00 
0 910.00 
0 200.00 
0 499.00 
0 580.00 
0 593.00 
0 130.00 
0 110.00 
0 740.00 
0 14.00 
0 480.00 
0 603.00 
0 515.00 
0 420.00 
0 612.00 
0 130.00 
0 950.00 
0 59.00 
0 86.30 
0 610.00 
0 84.00 
0 890.00 
0 670.00 

619/20059:42 AM 



Event COC# 

VCM 5775 
VCM 5778 
VCM 5774 
VCM 5775 
VCM 5775 
VCM 5775 
VCM 5778 
VCM 5778 

VCM 5779 
VCM 5778 
VCM 5779 
VCM 5778 
VCM 5778 
VCM 5778 
VCM 5778 

VCM 5779 
VCM 5778 
VCM 5778 

VCM 5778 
VCM 5778 
VCM 5778 
VCM 5778 

VCM 5779 

VCM 5779 
VCM 5778 

VCM 5779 
VCM 5778 

VCM 5778 
VCM 5778 
VCM 5778 
VCM 5778 
VCM 5778 

VCM 5779 

PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 

c:Site 91 New/New Anatyticall 
Master Tables/SUBAREA 1 Master.xls 

North Area 
Master Table 

Sample Number 

ER91-SUB1-0085-000-SS 
ER91-SUB1-Q086-NE-SS 
ER91-SUB1-Q090-000-SS 
ER91-SUB1-0095-000-SD 
ER91-SUB1-0095-000-SS 
ER91-SUB1-01 01-000-SS 
ER91-SUB1-01 05-000-SS 
ER91-SUB1-011 0-000-SD 
ER91-SUB1-011 0-000-SDO 

(1) 
ER91-SUB1-0110-000-SS 

ER91-SUB1-0110-000-SSO (1 
ER91-SUB1-0115-000-SS 
ER91-SUB1-0120-000-SS 
ER91-SUB1-0125-000-SS 
ER91-SUB1-0130-000-SS 
ER91-SUB1-0130-000-SSO 

(1) 
ER91-SUB1-0135-000-SS 
ER91-SUB1-0140-000-SS 

ER91-SUB1-00A7-SE-SS 
ER91-SUB1-07/2-NE-SD 
ER91-SUB1-07/2-NE-SS 
ER91-SUB1-0A 14-NE-SS 

ER91-SUB1-0A14-NE-SS0(1 
ER91-SUB1-0D10-NW-SDO 

(1) 

ER91-SUB1-0D1 0-NW-SS 
ER91-SUB1-0D1 0-NW-SSO 

(1) 
ER91-SUB1-N15a-006-SS 

ER91-TR2W-0000-024-SS 
ER91-TR3E -0000-024-SS 
ER91-TR4B-0000-024-SD 
ER91-TR4B-0000-024-SS 
ER91-TR5B-0000-040-SS 

ER91-TR5B-0000-040-SSO 
(1) 

N8 
N80 
N9 

N10 
N11 
N12 
N13 
N16 
N17 

NW11 
NW12 
NW13 
NW14 
NW15 

NW15D 
NW16 
NW17 
NW18 
NW19 

NW20A 
NW21 

Sample 
Lead . 

Depth (ft) 

0 390.00 
0.25 38.00 

0 600.00 
0 620.00 
0 640.00 
0 72.00 
0 520.00 
0 94.00 

0 167.00 
0 110.00 
0 95.00 
0 4400.00 
0 400.00 
0 74.00 
0 400.00 

0 551.00 
0 68.00 
0 88.00 

0.75 810.00 
0.75 11.00 
0.75 34.00 
0.75 480.00 

0.75 339.00 

0.75 744.00 
0.75 160.00 

0.75 1710.00 
0.5 32.00 

2 50.00 
2 14.00 
2 7.80 
2 20.00 

3.33 20.00 

3.33 9.20 

0-2" 125.20 
0-2" 356.36 
0-2' 145.85 
0-2' 637.79 
0-2' 1087.28 
0-2' 360.Q1 
0-2' 933.58 
0-2" 1114.35 
0-2' 836.34 
0-2" 130.41 
0-2" 331.90 
0-2" 155.45 
0-2" 114.38 
0-2" 381.91 
0-2" 156.23 
0-2" 307.81 
0-2" 151.13 
0-2" 253.76 
0-2" 73.78 
0-2" 398.37 
0-2" 106.56 

6/9/20059:42 AM 



c:Site 91 New/New Anatytlcall 
MasterTablesJSUBAREA 1 Master.xls 

PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 

Event COC# 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

North Area 
Master Table 

Sample Number 

NW22 
NW22D 
NW23 

G6 
G7 
GB 

GBD 
G9 
G10 
G11 
G12 
G13 
G14 
7/8 

7/80 
13/0 
13/2 
13/3 
13/5 
13/6 
13/8 

13/80 
10/1 

10/10 
10/2 
10/4 
10/5 
10/6 
10/7 
10/8 

10/80 
10/9 
A4 
A5 
A6 
A7 
AS 

ABO 
A9 

A11 
A13 
A14 
A15 

A15D 
A16 
A17 
A18 
A19 
04 
05 
06 
07 

Sample Lead . 
Depth (ft) 

0-2" 120.01 
0-2" 123.88 
0-2' 87.06 
0-2' 585.09 
0-2' 103.30 
0-2' 84.34 
0-2" 125.49 
0-2" 175.19 
0-2' 1121.56 
0-2' 937.45 
0-2" 1055.46 
0-2' 370.98 
0-2" 161.36 
0-2' 320.13 
0-2' 262.98 
0-2" 47.30 
0-2' 1075.85 
0-2" 1107.36 
0-2' 1356.52 
0-2' 302.42 
0-2' 621.45 
0-2' 578.67 
0-2" 837.70 
0-2' 1047.11 
0-2" 1161.47 
0-2" 496.53 
0-2' 1027.14 
0-2" 1084.43 
0-2' 900.04 
0-2" 140.71 
0-2' 211.06 
0-2" 84.79 
0-2" 132.66 
0-2" 559.64 
0-2" 1081.41 
0-2' 1567.11 
0-2" 592.21 
0-2' 598.17 
0-2" 933.21 
0-2' 996.33 
0-2" 1282.62 
0-2" 1806.40 
0-2" 123.82 
0-2" 113.99 
0-2" 159.20 
0-2' 104.06 
0-2' 151.64 
0-2' 60.02 
0-2" 300.02 
0-2' 899.85 
0-2' 326.20 
0-2" 175.08 

619120059:42 AM 



c:Site 91 New/New Analytical/ 
Master Tables/SUBAREA 1 Master.xls 

North Area 
Master Table 

Event COC# Sample Number 

IPSL NA DB 
IPSL NA 080 
IPSL NA 09 
IPSL NA 011 
IPS[ NA 012 
IPSL NA 013 
IPSL NA 014 
IPSL NA 015 
IPSL NA 0150 
IPSL NA 016 
IPSL NA 7/0 
IPSL NA 7/3 
IPSL NA 7/5 
IPSL NA 7/6 
IPSL NA 7/8 
IPSL NA 7/80 
IPSL NA 4/2 
IPSL NA 4/3 
IPSL NA 4/5 

Background Values (Surf./Subsurf.) 

!Total Number of Samples 

Number of Samples >400 mg/kg 

!Number of Samples >750 mg/kg 

I Number of Samples >1000 mg/kg 

Number of Samples >2000 mg/kg 

Mean 

Median 

mPAOOO 

<>•- .... Deviation 

to .••. 

,. 

Sample 
Depth (ft) 

Lead 

·0-2" 703.38 
0-2' 1365.65 

-o-2'' -784.30 
0-2' 686.84 

0-2" 885:18 
0-2" 774.71 

0-2' 235.93 
-0-2" -592.56 
0-2" 1230.97 
o.:-2" 1281:64 
0-2" 40.62 
0-2' 1224.58 

. 0-2" 149.32 
0-2" 42.08 

-0-2" 326-:13 
0-2" 262.98 
0-2" 32.63 

-o-=2" 104.62 
0-2" 260.94 

·._ ··-:::-.• 
21.4/11.8 

173 

69 

37 

22 

1 

442 

263 

4400 

511.42 

1.645 

INo'ri:s: 11 Only Lead result~ rMooodo~ by EPA~ 
!2 Only Lead results •nn••o~torj by EPA---;:;;eth()(J6o20,11lree 
I analysis 
-.~;;~~ ·' ,•:.·, . ;_ ··:,. ; 

IVCM 5775 ER91:sus1-A1A"-nnn.<::~ 0 780 
IVCM 5778 ER91-SUB1-A 14c-OOO (2) 0 980 
IVCM 5775 ER91-SUB1-A1 0 1100 
IPSL NA N18 0-2' 0 
IPSL NA -.1\10 . 0~2; 1038.22 
PSL NA A12 0-2' 980.92 
IPSL NA 7/2 0-2" 1403.13 
IPSL NA 010 0-2" 1889.26 
IPSL NA -N14 -o.:-2• 59D.65 
IPSl NA N15 0-2" 1495.61 
IPSL NA N15D 0-2" 2373.62 
!Mean 1165.141 

!Number of ""''"'"" 10 

* 

' 

,.! 
; ; ~ 

.. r,·,-; . .,;'o'";>("of 
I 0~1 ~~~~~~~~"= 

so 
--;-

~:; . '-

•..•. _ .•. •• 13. 

1 
.. 

:.---· 
: ·.-. 
~~f~::i-F 
_._, .. _ ·:••·:; -·-.:. 

··. ·-

7·-

B/9120059:42 AM 



Event 

RFI 
RFI 
RFI 
RFI 
RFI 
RFI 
RFI 
RFI 
RFI 
RFI 
RFI 
RFI 
RFI 
VCM 

VCM 
VCM 
VCM 
VCM 
VCM 
VCM 
VCM 
VCM 
VCM 
VCM 
VCM 
VCM 
VCM 
VCM 
VCM 

VCM 

PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 

c:Site 9t New/New Analytical/Masters/ 
Test Trench Area Master.xls 

COC# 

1621 
1621 
4805 
1621 

509268 
509264 

4836 
509264 
509264 
509264 
509264 

4836 
4836 
5774 

5771 
5775 
5774 
5778 
5778 
5779 
5778 
5778 
5778 
5774 
5778 
5779 
5778 
5778 
5778 

5778 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Test Trench Area 
Master Table 

Sample Attributes 

Sample Number 

91-GR-013-0.0-SD 
91-BH-013-0.5-S 
91-BH-013-0.5-SO 
91-BH-013-0.5-SD 
91-BH-015-0.5-S 
91-GR-016-0.0-SS 
91-GR-016-0.0-SSO 
91-BH-016-0.5-SS 
91-GR-025-0.5-S 
91-BH-025-1.5-S 
91-BH-025-1.5-SD 
91-BH-025-1.5 SSO 
91-BH-025-1.5-SDO 
ER91-SUB2-0001-000-SS 

ER91-SUB2-0001-000-SSO 
ER91-SUB2-0005-000-SS 
ER91-SUB2-001 0-000-SS 
ER91-SUB2-0020-000-SS 
ER91-SU 82-0025-000-SS 
ER91-SUB2-0025-000-SSO 
ER91-SUB2-0030-000-SS 
ER91-SUB2-0030-000-SD 
ER91-SUB2-0040-000-SS 
ER91-SUB3-0015-000-SS 
ER91-SUB3-0020-000-SS 
ER91-SUB3-0020-000-SSO 
ER91-SUB3-0025-000-SS 
ER91-SUB3-0030-000-SS 
ER91-SUB3-0033-000-SS 

ER91-SUB3-0022-SE-SS 

E6 
E7 
E8 

E8D 
E9 

NW4 
NW5 
NW6 
NW7 
NW8 

NW8D 

Sample 
Lead * 

Depth (ft) 

0 260.00 
0.5 140.00 
0.5 30.30 
0.5 40.00 
0.5 480.00 
0 230.00 
0 450.00 

0.5 380.00 
0.5 420.00 
1.5 410.00 
1.5 180.00 
1.5 261.00 
1.5 147.00 
0 150.00 

0 120.00 
0 280.00 
0 200.00 
0 520.00 
0 1400.00 
0 2250.00 
0 180.00 
0 150.00 
0 140.00 
0 39.00 
0 400.00 
0 326.00 
0 22.00 
0 46.00 
0 86.00 

0.25' 44.00 

0-2" 744.99 
0-2" 247.89 
0-2" 148.38 
0-2" 132.22 
0-2" 766.53 
0-2" 1546.74 
0-2" 1948.59 
0-2" 331.35 
0-2" 763.00 
0-2" 434.71 
0-2" 260.83 

6/9/20059:42 AM 



Event 

PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 
PSL 

c:Site 91 New/New AnalyticaVMasters/ 
Test Trench Area Master .xis 

COC# 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Test Trench Area 
Master Table 

Sample Number 

NW9A 
NW10 
NE4 
NE5 
NE6 
NE7 
NE8 

NE8D 
NE9 
NE10 
SE4 
SE5 
SE6 
SE7 
SE8 

SE8D 
SE9 
SE10 
SE11 
SE12 
06 
S8 

SW6 
SW7 
SW8 

SW8D 
SW9 
SW10 
SW11 
SW12 

W6 
W7 
W8 

W8D 
N7 

2 

Sample 
Lead * 

Depth (tt) 

0-2" 758.54 
0-2" 339.52 
0-2" 573.40 
0-2" 271.76 
0-2" 225.39 
0-2" 205.53 
0-2" 198.36 
0-2" 173.26 
0-2" 224.14 
0-2" 530.93 
0-2" 126.99 
0-2" 656.65 
0-2" 44.16 
0-2" 91.83 
0-2" 136.79 
0-2" 222.43 
0-2" 128.58 
0-2" 901.88 
0-2" 149.35 
0-2" 47.80 
0-2" 46.51 
0-2" 136.61 
0-2" 52.58 
0-2" 313.08 
0-2" 899.47 
0-2" 507.63 
0-2" 482.05 
0-2" 44.77 
0-2" 114.02 
0-2" 148.68 
0-2" 1990.22 
0-2" 579.45 
0-2" 554.69 
0-2" 521.74 
0-2" 329.50 

6/9/20059:42 AM 



Event COC# 

Test Trench Area 
Master Table 

Sample Number 

Background Concentrations (Suf. Value/Subsurf. 
lue) 

Number of Samples 

of Hits Above 400 mg/kg 

Number of Hits Above 1000 mg/kg 

Number of Hits Above 2000 mg/kg 

Mean 

Median 

c:Site 91 New/New AnalyticaVMastersl 
Test Trench Area Master.xls 3 

Sample 
Depth (ft) 

Lead * 

6/9120059:42 AM 



Event COC# 

Post-VCM 602771 
Post-VCM 602771 
Post-VCM 602771 
Post-VCM 602771 
Post-VCM 602771 
Post-VCM 602771 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602772 
Post-VCM 602771 
Post-VCM 602771 
Post-VCM 602771 
Post-VCM 602771 
Post-VCM 602771 
Post-VCM 602771 
VCM 5779 
VCM 5779 
VCM 5778 
VCM 5778 
VCM 5778 
VCM 5778 
VCM 5778 
RFI 509264 
RFI 509264 
RFI 509264 
RFI 509264 
RFI 509264 
RFI 509264 
RFI 509264 
RFI 4836 

VCM 5774 
VCM 5774 
VCM 5775 
VCM 5778 

VCM 5778 
VCM 5779 
VCM 5778 
VCM 5778 

c:Site 91/New/New Analytical/ 

Test Trench Bottom and Sidewalls 
Master Table 

Sample Number Sample Depth 

ER91-TRCHBTM-0001-000-SSO 0-6" 
ER91-TRCHBTM-0001-012-SO 12-18" 
ER91-TRCHBTM-0001-024-SO 24-30" 
ER91-TRCHBTM-0002-000-SSO 0-6" 
ER91-TRCHBTM-0002-012-SO 12-18" 
ER91-TRCHBTM-0002-024-SO 24-30" 
ER91-TRCHBTM-0003-000-SSO 0-6" 
ER91-TRCHBTM-0003-012-SO 12-18" 
ER91-TRCHBTM-0003-024-SO 24-30" 
ER91-TRCHBTM-0004-000-SSO 0-6" 
ER91-TRCHBTM-0004-012-SO 12-18" 
ER91-TRCHBTM-0004-024-SO 24-30" 
ER91-TRCHBTM-0004-024-SDO 24-30" 
ER91-TRCHBTM-0005-000-SSO 0-6" 
ER91-TRCHBTM-0005-012-SO 12-18" 
ER91-TRCHBTM-0005-024-SO 24-30" 
ER91-TRCHBTM-0006-000-SSO 0-6" 
ER91-TRCHBTM-0006-012-SO 12-18" 
ER91-TRCHBTM-0006-024-SO 24-30" 
ER91-TRCH-0001-036-SO 0-6" 
ER91-TRCH-0001-036-SDO 0-6" 
ER91-TRCH-0004-036-SO 0-6" 
ER91-TRCH-0008-012-SO 0-6" 
ER91-TRCH-0012-045-SO 0-6" 
ER91-TRCH-0013-036-SO 0-6" 
ER91-TRCH-0014-050-SSO (1) 50" 
ER91-TRCH-0014-050-SDO (1) 50" 
ER91-TRCH-001 0-060-SS 60" 
ER91-TRCH-0003-048-SS 48" 
ER91-TRCH-0008-012-SS 12" 
ER91-TRCH-0014-050-SS 50" 
ER91-TRCH-0014-050-SD 50" 
91-GR-024-0.0-S 0-6" 
91-BH-024-0.5-S 6-12" 
91-BH-024-1.5-S 18-24" 
91-GR-022-0.0-SS 0 
91-BH-022-0.5-S 0.5 
91-BH-022-1.5-S 1.5 
91-BH-023-1.5-S 1.5-2' 
91-BH-023-0.5-SO 6-12" 

ER91-SUB3-0005-000-SD 0 
ER91-SUB3-0005-000-SS 0 
ER91-SUB3-001 0-000-SS 0-6" 
ER91-SUB2-0035-000-SS 0-6" 

ER91-SUB3-0NE2-SE-SS 0.75 
ER91-SUB3-0NE2-SE-SSO (1) 0.75 
ER91-SUB2-0012-SE-009-SS 0.75 
ER91-SUB3-N15D-SW-012-SS 1-1.5" 

Master Tables!Trench Bottom and Sidewalls Master.xls 

Lead * 

988.00 
996.00 
25.80 
701.00 
724.00 
1080.00 
789.00 
171.00 
7.87 

307.00 
363.00 
32.50 
31.30 

1010.00 
18.50 
7.01 

2970.00 
19.80 
26.30 

1070.00 
684.00 
192.00 
21.80 
337.00 
15.90 

622.00 
1530.00 
400.00 
380.00 
68.00 

1600.00 
480.00 
1000.00 J 
630.00 J 

2800.00 J 
760.00 J 
160.00 
130.00 
150.00 
93.40 

70.00 
38.00 

200.00 
6800.00 

960.00 
1800.00 
650.00 
500.00 

6/9/20059:46 AM 



Event COC# 

VCM 5778 
VCM 5778 

Scoping 508945 
Scoping 508945 
Scoping 508945 
Scoping 508945 
Scoping 508945 
Scoping 508945 
Scoping 4038 

PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
PSL NA 
1;:' 

c:Site 91/New/New AnalyticaV 

Test Trench Bottom and Sidewalls 
Master Table 

Sample Number Sample Depth 

ER91-SUB2-0SW4-SE-SS 0.25 
ER91-SUB2-0SW 4-SE-SD 0.25 

1335-91-BH 1-0-S-2 0-6" 
1335-91-BH 1-5-S-2 5' 
1335-91-BH1-5-SD-2 5' 
1335-91-BH 1-1 0-S-2 10' 
1335-91-BH 1-15-S-2 15' 
1335-91-BH 1-20-S-2 20' 
1335-91-BH 1-20-S 20' 

S1 0-2" 
S1D 0-2" 
S2 0-2" 
S3 0-2" 
S4 0-2" 
S5 0-2" 
E1 0-2" 

E1D 0-2" 
E2 0-2" 
E3 0-2" 
E4 0-2" 

SE1 0-2" 
SE1D 0-2" 
W2 0-2" 

NW1 0-2" 
NW1D 0-2" 

N1 0-2" 
N1D 0-2" 
N2 0-2" 
N3 0-2" 
N4 0-2" 
N5 0-2" 
N6 0-2" 
W3 0-2" 
W4 0-2" 
W5 0-2" 
S6 0-2" 
S7 0-2" 
E5 0-2" 

NW2 0-2" 
NE1 0-2" 

NE1D 0-2" 
SE2 0-2" 
SE3 0-2" 

.· \ .. 

Master Tables/Trench Bottom and Sidewalls Master.xls 2 

Lead . 
44.00 
9.20 

10.00 J 
10.00 u 
10.00 u 
10.00 u 
10.00 u 
10.00 u 
5.80 N 

192.26 
185.11 

1050.58 
150.15 
208.25 
538.52 
338.10 
323.10 
420.35 
751.68 
788.77 
509.66 
373.58 
538.75 
427.40 
458.67 
696.59 
880.44 
1024.71 
482.94 
458.51 
902.55 
359.75 
698.99 
789.46 

2183.33 
494.25 
719.13 
1046.13 
1226.13 
386.28 
367.50 
311.77 
248.69 

''f; .. 
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Test Trench Bottom and Sidewalls 
Master Table 

Event I COC# I Sample Number Sample Depth 

Background Concentrations (Suf. Value/Subsurf. 
Value) 

Total Number of Samples 
·' 

Number of Hits Above 400 mg/kg 

. ····~ Number of Hits Above 750 mg/kg I 

... 

Number of Hits Above 1000 mg/kg 
'. 

'> '?' 

Number of Hits Above 2000 mg/kg •· 

Mean 
: . 

.. . 

Median 
. 

Maximum Hit 
. : .......... 

·. : 

Standard Deviation 
... 

"_:. 

t 0.95,90 s:·~:, 

95th UCL of Mean 
. ;') . ,. '·'·' :· 

. :'i : 
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Event COC# 

Test Trench Bottom and Sidewalls 
Master Table 

Sample Number Sample Depth Lead . 

Sample Points in the Test Trench Bottom and Sidewalls Removed During 1996 VCM 

PSLand .RFI Poinls:·,J;Iemoved ... Trench Bottom and Sidewalls .. 
PSL NA SW1 0-2" 

SW2 
PSL NA W1 0-2" 
PSL NA W10 0-2" 

I' ; ·•···. PSt:;iP.Oirits Removed - Uppf!r Sidew~:tns ·.-. ·~ I I . ~~·}: :I 

PSL NA NW3 0-2" 
PSL NA NE2 0-2" 

I I 
- ... · ; 

•:; ·I 1ssa .. RFI 'Poh:tts EIE!moved o:::mr~ncttBo"~m.:~ ·-~. 
> '<I:'\ II I I> .~ • .\.,c. 

RFI 509264 91-GR-023-0.0-SS 0-6" 33 J 
RFI 509264 91-BH-023-0.5-S 6-12" 26 u 
RFI 509264 91-BH-023-0.5-SD 6-12" 51 J 
.. II .vcM. ~re•Contir:rnatory Sar;Pples ... in ~ifl: Areas•;> ·-·~~ .. ~ .· .. ~: :, ... ,. ,·~_, 

_~<:_ 

VCM 5715 1 
ER91-s~vas.:f\l15oa-ooo-SS~. I 0 .. ~~~4s ; U''~---

I I :-• II-.;' ,;1- ",:-," 

VCM 5775' E~9l-St.Jia3 .. N15Dc~OO(l'-SSI ' I:,, ·---: ... 0 
I 

4.8 
I .- 1,' t:r 

c:Site 91/New/New AnalyticaV 
Master Tables/Trench Bottom and Sidewalls Master.xls 4 6/9/20059:46 AM 
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ANNEXG 
SWMU 91 Data Validation Reports 



Site: SWMU 91 VCA 

"C 
1/) 

Cll 
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'i ::::.. .... 
(I) ...... 
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065779-001 91-N8A-082004-01 A J,A2 
065779-002 91-N8A-082004-01 8 J,A2 
065779-003 91-N8A-082004-02A J,A2 
065779-004 91-N8A-082004-028 J,A2 
065779-005 91-N8A-082004-03A J,A2 
065779-006 91-N8A-082004-038 J,A2 
065779-007 91-N8A-082004-04A J,A2 
065779-008 91-N8A-082004-048 J,A2 
065779-009 91-N8A-082004-05A J,A2 
065779-010 91-N8A-082004-058 J,A2 
065779-011 91-N8A-082004-06A J,A2 
065779-012 91-N8A-082004-068 J,A2 
065779-013 91-N8A-082004-07 A J,A2 
065779-014 91-N8A-082004-078 J,A2 

Validated By: ~ ;t;::::..,~ 

AR/COC: 607822 

Sample Findings Summary 

Data Type: Inorganic 

Page 1/1 

Date: 09/16/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

September 16, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation- SNL 
Site: SWMU 91 VCA 
AR/COC: 607822 
SDG: 119810 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
The MS percent recovery (%R) for lead (158%) was> the upper QC limit (125%). Matrix interference is 
suspected due to the non-homogeneity of the samples. The associated sample results were detects and will be 
qualified "J, A2." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 



ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS did not meet QC acceptance criteria as noted above in the summary section. 

Replicate 

The replicate met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required. 

OtberQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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Site: Site 91, SW Test Area AR/COC: 607822 (Reanalysis) Data Type: Inorganic 
------ -------
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Validated By: ~ ;t;::::.,k;t Date: 09/21/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

September 21, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation- SNL 
Site: Site 91, SW Test Area 
AR/COC: 607822 (reanalysis) 
SDG: 120525 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1 . 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A60 1 OB (ICP metals). 
It should be noted that the original sample results were reported in SDG# 119810. The client requested that 
one sample be relogged and reanalyzed using a special prep method (see case narrative and attached e
mails). Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
The replicate relative percent difference (RPD) for lead (71 %) was outside the QC acceptance criteria (20%) 
due to the non-homogeneity of the sample. The associated sample result was a detect and will be qualified "J, 
Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 



The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The replicate did not meet QC acceptance criteria as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
Sample 120525-001 was diluted 20x to bring over-range concentration within the linear calibration 
range of the instrument. 

Other QC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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Site: SWMU 91 VCA AR/COC: 607823, 607824 Data Type: Inorganic 
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065781-001 91-N8A-082404-01A J,A2 
065781-002 91-N8A-082404-01 8 J,A2 
065781-003 91-N8A-082404-02A J,A2 
065781-004 91-N8A-082404-028 J,A2 
065781-005 91-N8A-082404-03A J,A2 
065781-006 91-N8A-082404-038 J,A2 
065781-007 91-N8A-082404-04A J,A2 
065781-008 91-N8A-082404-048 J,A2 
065781-009 91-N8A-082404-05A J,A2 
065781-010 91-N8A-082404-058 J,A2 
065781-011 91-N8A-082404-06A J,A2 
065781-012 91-N8A-082404-068 J,A2 

Validated By: 1:::v,.;, ~k;;t Date: 09/16/04 
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Site: SWMU 91 VCA AR/COC: 607823, 607824 Data Type: Inorganic 
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065781-001 91-N8A-082404-01 A J,A2 
065781-002 91-N8A-082404-018 J,A2 ! 

065781-003 91-N8A-082404-02A J,A2 i 

065781-004 91-N8A-082404-028 J,A2 
065781-005 91-N8A-082404-03A J,A2 
065781-006 91-N8A-082404-038 J,A2 ' 
065781-007 91-N8A-082404-04A J,A2 
065781-008 91-N8A-082404-048 J,A2 
065781-009 91-N8A-082404-05A J,A2 
065781-010 91-N8A-082404-058 J,A2 
065781-011 91-N8A-082404-06A J,A2 
065781-012 91-N8A-082404-068 J,A2 

Validated By: ~ ;1,>:::....4;:t Date: 09/16/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

September 16, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation- SNL 
Site: SWMU 91 VCA 
AR/COC: 607823 and 607824 
SDG: 119938 and 119940(119938-1) 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev I. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA601 OB (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

I. ICP metals: 
The MS percent recovery (%R) for lead (134%) was> the upper QC limit (125%). Matrix interference is 
suspected due to the non-homogeneity of the samples. The associated sample results were detects and will be 
qualified "J, A2." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 



ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as noted above in the summary section and as follows. 

ICP metals: 
It should be noted that for SDG# 119940 the MS %R limit does not apply for lead with sample 
concentration> 4x the spike concentration. No data will be qualified as a result. 

Replicate 

The replicate met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limitsillilutions 

All detection limits were properly reported. No dilutions were required. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Site: Site 91, SW Test Area 
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Validated By: ~ ~.k;;t 

AR/COC: 607825 

Sample Findings Summary 

Data Type: Inorganic 
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Metals analysis met QC acceptance criteria. No data will be qualified. 

Date: 09/21/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

September 21, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607825 
SDG: 120079 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
No problems were identified with the data package that result in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 



Matrix Spike (MS) 

The MS met QC acceptance criteria except as follows. 

ICP metals: 
The MS was not assessed due to the high dilution performed and the spiking concentration. The 
LCS %R met QC acceptance criteria. As a result based on professional judgment no data will be 
qualified. 

Replicate 

The replicate met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 250x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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Site: Site 91, SW Test Area AR/COC: 607826 Data Type: Inorganic 
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065783-001 91-N8A-082604-01 A J,P1 
065783-002 91-N8A-082604-01 8 J,P1 
065783-003 91-N8A-082604-02A J,P1 
065783-004 91-N8A-082604-028 J,P1 
065783-005 91-N8A-082604-03A J,P1 
065783-006 91-N8A-082604-038 J,P1 
065783-007 91-N8A-082604-04A J,P1 
065783-008 91-N8A-082604-048 J,P1 
065783-009 91-N8A-082604-05A J,P1 
065783-010 91-N8A-082604-058 J,P1 
065783-011 91-N8A-082504-06A J,P1 
065783-012 91-N8A-082504-068 J,P1 
065783-013 91-N8A-082504-07 A J,P1 
065783-014 91-N8A-082504-078 J,P1 
065783-015 91-N8A-082504-08A J,P1 
065783-016 91-N8A-082504-088 J,P1 
065783-017 91-N8A-082604-06A J,P1 
065783-018 91-N8A-082604-068 J,P1 

Validated By: t::v,;,_ ~,&;.;;t Date: 09/21/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: rninteer@aol.com 

Memorandum 

September 21, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607826 
SDG: 120305 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA60IOB (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

I. ICP metals: 
The replicate relative percent difference (RPD) for lead (143%) was outside the QC acceptance criteria (20%) 
due to the non-homogeneity of the sample. The associated sample results were detects and will be qualified 
"1, PI." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 



ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted that the MS %R limits do not apply for target analytes with sample 
concentrations> 4x the spike concentrations (see Data Validation Worksheets). No data will be 
qualified as a result. 

Replicate 

The replicate did not meet QC acceptance criteria as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 250x due to high concentrations oflead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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Site: Site 91, SW Test Area AR/COC: 607827 Data Type: Inorganic 

Metals analysis met QC acceptance criteria. No data will be qualified. 

Validated By: &-.;._ ;1;::::~ Date: 09/21/04 
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Sample Findings Summary 

AR/COC: 607827, 607849 (Reanalysis) Data Type: Inorganic 

Date: 1 0/12/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

October 12, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation- SNL 
Site: Site 91, SW Test Area 
AR/COC: 607827 and 607849 (reanalysis) 
SDG: 122135 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA601 OB (ICP metals). 
It should be noted that the original sample results were reported in SDG# 120393 and 121036. The client 
requested that two samples be relogged and reanalyzed using a special prep method (see case narrative and 
attached e-mails). Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
The MS percent recovery (%R) for lead (127%) was> the upper QC acceptance limit (125%) and the 
replicate relative percent difference (RPD) for lead (34%) was outside the QC acceptance criteria (20%) due 
to the non-homogeneity of the samples. The associated sample results were detects and will be qualified "J, 
A2, Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 



Laboratory Control Sample (LCS)I Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as noted above in the summary section. 

Replicate 

The replicate did not meet QC acceptance criteria except as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations oflead. 

OtberQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

September 21, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation- SNL 
Site: Site 91, SW Test Area 
AR/COC: 607827 
SDG: 120393 
Laboratory: GEL 
Project!fask: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA601 OB (ICP metals). 
No problems were identified with the data package that result in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS}! Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 



Matrix Spike (MS) 

The MS met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted that the MS %R limits do not apply for target analytes with sample 
concentrations> 4x the spike concentrations (see Data Validation Worksheets). No data will be 
qualified as a result. 

Replicate 

The replicate met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 250x due to high concentrations oflead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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Site: Site 91, SW Test Area AR/COC: 607828 Data Type: Inorganic 
- ··---------------------------------- --------------

Metals analysis met QC acceptance criteria. No data will be qualified. 

Validated By: 1::::v..;., ~cL::t Date: 09/21/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

September 21, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation- SNL 
Site: Site 91, SW Test Area 
ARICOC: 607828 
SDG: 120505 
Laboratory: GEL 
Project!rask: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev I. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA60IOB (ICP metals). 
No problems were identified with the data package that result in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 



Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The replicate met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x to bring over-range concentrations within the linear calibration range of 
the instrument. 

Other QC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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Site: Site 91, SW Test Area AR/COC: 607847 Data Type: Inorganic 
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Validated By: ~ ~.k;;t Date: 09/30/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

September 30, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation- SNL 
Site: Site 91, SW Test Area 
AR/COC: 607847 
SDG: 120941 and 12094 7(120941-1) 
Laboratory: GEL 
Projectffask: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLINM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A60 1 OB (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
The replicate relative percent difference (RPD) for lead (52%) was outside the QC acceptance criteria (20%) 
due to the non-homogeneity of the samples . The associated sample results were detects and will be qualified 
"J, Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 



ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The replicate did not meet QC acceptance criteria as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtberQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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Site: Site 91, SW Test Area AR/COC: 607848 Data Type: Inorganic 
------------- ----~ ··-···---

Metals analysis met QC acceptance criteria. No data will be qualified. 
- L__ - L____. 

Validated By: 1:::v;,. ~.4-:;t Date: 09/30/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

September 30, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607848 
SDG: 121080 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
No problems were identified with the data package that result in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)/ Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 



Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The replicate met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limitsillilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtherOC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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065788-001 91-N8A-090204-0 1 A J,P1 
065788-002 91-N8A-090204-0 1 8 J,P1 

· 065788-003 91-N8A-090204-02A J,P1 
065788-004 91-N8A-090204-028 J,P1 
065788-005 91-N8A-090704-03A J,P1 
065788-006 91-N8A-090704-038 J,P1 
065788-007 91-N8A-090704-04A J,P1 
065788-008 91-N8A-090704-048 J,P1 
065788-009 91-N8A-090704-05A J,P1 
065788-020 91-N8A-090704-038 J,P1 
065788-011 91-N8A-090204-06A J,P1 
065788-012 91-N8A-090204-068 J,P1 
065788-013 91-N8A-090204-07 A J,P1 
065788-014 91-N8A-090204-078 J,P1 
065788-015 91-N8A-090704-01 A J,P1 
065788-016 91-N8A-090704-01 8 J,P1 
065788-017 91-N8A-090704-02A J,P1 
065788-018 91-N8A-090704-028 J,P1 
065788-019 91-N8A-090704-03A J,P1 
065788-020 91-N8A-090704-038 J,P1 

Validated By: 1::::v,;,. ~.4;t 

Sample Findings Summary 

AR/COC: 607849,607850 
- ------- - ------~~ - --------

::0 
t/J 

ro 
(j) 

'i ::::!. -Cl) ..-
E N 
0.. q> 
~ Ol 

C'? 
'<t 
r--

065788-021 91-N8A-090704-04A J,P1 
065788-022 91-N8A-090704-048 J,P1 
065788-023 91-N8A-090704-05A J,P1 
065788-024 91-N8A-090704-058 J,P1 
065788-025 91-N8A-090704-06A J,P1 
065788-026 9 1-N8A-090704-068 J,P1 
065788-027 91-N8A-090704-07 A J,P1 
065788-028 91-N8A-090704-078 J,P1 
065788-029 91-N8A-090804-01 A J,P1 
065788-030 91-N8A-090804-01 8 J,P1 
065788-031 91-N8A-090804-02A J,P1 
065788-032 91-N8A-090804-028 J,P1 
065788-033 91-N8A-090804-03A J,P1 
065788-034 91-N8A-090804-038 J,P1 
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065788-039 91-N8A-090804-06A J,P1 
065788-040 91-N8A-090804-068 J,P1 
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Data Type: Inorganic 

Date: 09/30/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

September 30, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607849 and 607850 
SDG: 121306, 121309 (121306-1), and 121314(121306-2) 
Laboratory: GEL 
Projectffask: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLINM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A60 1 OB (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
The replicate relative percent difference (RPD) for lead (85%, 107%, and 45%) was outside the QC 
acceptance criteria (20%) due to the non-homogeneity of the samples. The associated sample results were 
detects and will be qualified "J, Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

HoJding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 



The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The replicate did not meet QC acceptance criteria as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the ARJCOC(s). 

No other specific issues were identified which affect data quality. 
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Site: Site 91, SW Test Area AR/COC: 607851 Data Type: Inorganic 
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Validated By: l:fv,;.. ;l,)::;,,k;;t Date: 10/07/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

October 7, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 60785I 
SDG: 12I4II 
Laboratory: GEL 
Project!Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev I. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

I. ICP metals: 
The replicate relative percent difference (RPD) for lead (43%) was outside the QC acceptance criteria (20%) 
due to the non~homogeneity of the samples. The associated sample results were detects and will be qualified 
"J, Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 



ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The replicate did not meet QC acceptance criteria except as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations oflead. 

Other QC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the ARJCOC(s). 

No other specific issues were identified which affect data quality. 
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Sample Findings Summary 

AR/COC: 607852, 607854 Data Type: Inorganic 

Date: 10/14/04 
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Analytical Quality Associates, Inc. 
6 I 6 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87I23 
Phone: 505-299-520I 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

October I4, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation- SNL 
Site: Site 91, SW Test Area 
AR/COC: 607852 and 607854 
SDG: 122056 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev I. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A60 1 OB (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
The replicate relative percent difference (RPD) for lead (190%) was outside the QC acceptance criteria (20%) 
due to the non-homogeneity of the samples. The associated sample results were detects and will be qualified 
"1, PI." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)/ Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 



ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The replicate did not meet QC acceptance criteria except as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtberQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s ). 

No other specific issues were identified which affect data quality. 
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Sample Findings Summary 

AR/COC: 607852 (Reanalysis) Data Type: Inorganic 

Date: 1 0/22/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

October 22, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607852 (reanalysis) 
SDG: 123009 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
lt should be noted that the original sample result was reported in SDG# 122056. The client requested that 
one samples be relogged and reanalyzed. Problems were identified with the data package that result in the 
qualification of data. 

I. ICP metals: 
The MS percent recovery (%R) for lead (137%) was> the upper QC acceptance limit (125%) and the 
replicate relative percent difference (RPD) for lead (70%) was outside the QC acceptance criteria (20%) due 
to the non-homogeneity of the samples. The associated sample result was a detect and will be qualified "J, 
A2, Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 



Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike {MS) 

The MS did not meet QC acceptance criteria as noted above in the summary section. 

Replicate 

The replicate did not meet QC acceptance criteria as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
The sample was diluted 20x due to high concentrations of lead. 

Other QC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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Sample Findings Summary 

AR/COC: 607853 Data Type: Inorganic 

Date: 10/07/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

October 7, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607853 
SDG: 121613 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev I. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA601 OB (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
The MS percent recovery (%R) for lead (131 %) was> the upper QC acceptance limit (125%) and the 
replicate relative percent difference (RPD) for lead (43%) was outside the QC acceptance criteria (20%) due 
to the non-homogeneity of the samples. The associated sample results were detects and will be qualified "J, 
A2, Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Duplicate (LCSD) 



The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as noted above in the summary section. 

Replicate 

The replicate did not meet QC acceptance criteria except as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Sample Findings Summary Page 1/1 

Site: Site 91, SW Test Area AR/COC: 607855 Data Type: Inorganic 
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Analytical Quality Associates, Inc. 
6I6 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87I23 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

October 14, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation- SNL 
Site: Site 9I, SW Test Area 
AR/COC: 607855 
SDG: I22245 
Laboratory: GEL 
Projectffask: 72I6.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev I. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

I. ICP metals: 
The replicate relative percent difference (RPD) for lead (63%) was outside the QC acceptance criteria (20%) 
due to the non-homogeneity of the samples. The associated sample results were detects and will be qualified 
"J, Pi." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 



The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The replicate did not meet QC acceptance criteria except as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

Other QC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Site: Site 91, SW Test Area 
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065795-001 91-S8A-092204-0 1 A J,A2,P1 
065795-002 91-S8A-092204-01 8 J,A2,P1 
065795-003 91-S8A-092204-02A J,A2,P1 
065795-004 91-S8A-092204-028 J,A2,P1 
065795-005 91-S8A-092204-03A J,A2,P1 
065795-006 91-S8A-092204-038 J,A2,P1 
065795-007 91-S8A-092204-04A J,A2,P1 
065795-008 91-S8A-092204-048 J,A2,P1 
065795-009 91-S8A-092204-05A J,A2.P1 
065795-010 91-S8A-092204-058 J,A2,P1 
065795-011 91-S8A-092304-01 A J,A2,P1 
065795-012 91-S8A-092304-01 8 J,A2,P1 
065795-013 91-S8A-092304-02A J,A2,P1 
065795-014 91-S8A-092304-028 J,A2,P1 
065795-015 91-S8A-092304-03A J,A2,P1 
065795-016 91-S8A-092304-038 J,A2,P1 
065795-017 91-S8A-092304-04A J,A2,P1 
065795-018 91-S8A-092304-048 J,A2,P1 
065795-019 91-S8A-092304-05A J,A2,P1 
065795-020 91-S8A-092304-058 J,A2,P1 

----- -----

Validated By: ~ ~h 

Sample Findings Summary 

AR/COC: 607856 
-------- ------ -

065795-021 91-S8A-092304-06A 
065795-022 91-S8A-092304-068 
065795-023 91-S8A-092304-07 A 
065795-024 91-S8A-092304-078 
065795-025 91-S8A-092304-08A 

· 065795-026 91-S8A-092304-088 
065795-027 91-S8A-092304-09A 
065795-028 91-S8A-092304-098 
065795-029 91-S8A-092404-01 A 
065795-030 91-S8A-092404-01 8 
065795-031 91-S8A-092404-02A 
065795-032 91-S8A-092404-028 
065795-033 91-S8A-092404-03A 
065795-034 91-S8A-092404-038 
065795-035 91-S8A-092404-04A 
065795-036 91-S8A-092404-048 
065795-037 91-S8A-092404-05A 
065795-038 91-S8A-092404-058 
065795-039 91-S8A-092404-06A 
065795-040 91-S8A-092404-068 
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J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 
J,A2,P1 

' 

Date: 10/15/04 
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065795-R01 91-S8A-092204-01A RE 
065795-R 16 91-S8A-092304-038 RE 
065795-R18 91-S8A-092304-048 RE 
065796-R02 91-TTA-092704-018 RE 
065796-R12 91-TTA-092804-048 RE 
065796-R 15 91-TT A-092804-06A RE 
065796-R 16 91-TT A-092804-068 RE 

1065798-R01 91-TTA-093004-01A RE 
, 065798-R02 91-TTA-093004-01 8 RE 

1

065798-R04 91-TIA-093004-028 RE 
065798-R06 91-TTA-093004-038 RE 
065799-R05 91-TTA-100404-03A RE 

Validated By: l::::..c;.. ~.k;,t 
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J,P1 
J,P1 
J,P1 
J,P1 
J,P1 
J,P1 
J,P1 
J,P1 
J,P1 
J,P1 
J,P1 
J,P1 

Sample Findings Summary 

AR/COC: 607856.607857.607859.607860 Data Type: Inorganic 

Date: 11/11/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

November 11, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation- SNL 
Site: Site 91, SW Test Area 
ARJCOC: 607856, 607857, 607859, and 607860 (reanalysis) 
SDG: 124100 
Laboratory: GEL 
Project!fask: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A60 1 OB (ICP metals). 
It should be noted that the original sample results were reported in several previous SDGs. The client 
requested that 12 samples be relogged and reanalyzed. Problems were identified with the data package that 
result in the qualification of data. 

I. ICP metals: 
The replicate relative percent difference (RPD) for lead (24%) was outside the QC acceptance criteria (20%) 
due to the non-homogeneity of the samples. The associated sample results were detects and will be qualified 
"J, Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)/ Laboratory Control Sample Duplicate (LCSD) 



The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The replicate did not meet QC acceptance criteria as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
The samples were diluted 20x due to high concentrations oflead. 

Other QC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

October 15, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607856 
SDG: 122377 and 122378(122377-1) 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA60IOB (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
The MS percent recovery (%R) for lead (15% and 147%) was outside QC acceptance limits (75%- 125%) 
and the replicate relative percent difference (RPD) for lead (83% and 32%) was outside the QC acceptance 
criteria (20%) due to the non-homogeneity of the samples. The associated sample results were detects and 
will be qualified "J, A2, Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample {LCS)/ Laboratory Control Sample Duplicate {LCSD) 



The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS did not meet QC acceptance criteria as noted above in the summary section. 

Replicate 

The replicate did not meet QC acceptance criteria as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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065796-001 91-TIA-092704-01A J,A2,P1 
065796-002 91-TIA-092704-01 8 J,A2,P1 
065796-003 91-TIA-092704-02A J,A2,P1 
065796-004 91-TIA-092704-028 J,A2,P1 
065796-005 91-TIA-092804-01A J,A2,P1 
065796-006 91-TIA-092804-018 J,A2,P1 
065796-007 91-TIA-092804-02A J,A2,P1 
065796-008 91-TIA-092804-028 J,A2,P1 
065796-009 91-TIA-092804-03A J,A2,P1 
065796-010 91-TIA-092804-038 J,A2,P1 
065796-011 91-TIA-092804-04A J,A2,P1 
065796-012 91-TIA-092804-048 J,A2,P1 
065796-013 91-TIA-092804-05A J,A2,P1 
065796-014 91-TIA-092804-058 J,A2,P1 
065796-015 91-TI A-092804-06A J,A2,P1 
065796-016 91-TIA-092804-068 J,A2,P1 
065797-001 91-S8A-07 J,A2 
065797-002 91-S8A-08 J,A2 
065797-003 91-S8A-09 J,A2 
065797-004 91-S8A-10 J,A2,83 I 

065797-005 91-S8A-11 J,A2,83 
065797-006 91-S8A-12 J,A2,83 
065797-007 91-S8A-13 J,A2,83 
065797-008 91-S8A-14 J,A2,83 
065797-009 91-S8A-15 J,A2,83 

Validated By: ~ ~ 

Sample Findings Summary 

AR/COC: 607857, 607858 Data Type: Inorganic 

Date: 10/15/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

Date: October 15, 2004 

To: File 

From: Kevin Lambert 

Subject: Inorganic Data Review and Validation- SNL 
Site: Site 91, SW Test Area 
AR/COC: 607857 and 607858 
SDG: 122667 and 122674(122667-1) 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
For SDG 122667, the MS percent recovery (%R) for lead (167%) was> the upper QC acceptance limit 
(125%) and the replicate relative percent difference (RPD) for lead (76%) was outside the QC acceptance 
criteria (20%) due to the non-homogeneity of the samples. The associated sample results were detects and 
will be qualified "J, A2, Pl." 

For SDG 122674, the MS %R for lead (130%) was> the upper QC acceptance limit (125%). The associated 
sample results were detects and will be qualified "J, A2." Also, lead was detected(:=:: DL) in the one or more 
of the blanks (ICB). The associated sample results that were detects< 5x the blank concentration will be 
qualified "J, B3." It should be noted that lead has already been qualified due to high MS recovery; no 
further qualification is necessary. However the descriptive flag "B3" will be included to indicate blank 
contamination. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 



No target analytes were detected in the blanks except as noted above in the summary section. 

Laboratory Control Sample (LCS)J Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS did not meet QC acceptance criteria as noted above in the summary section. 

Replicate 

The replicate met QC acceptance criteria except as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Site: Site 91, SW Test Area 
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065798-001 91-TT A-093004-0 1 A 
065798-002 91-TT A-093004-0 1 8 
065798-003 91-TT A-093004-02A 
065798-004 91-TT A-093004-028 
065798-005 91-TT A-093004-03A 
065798-006 91-TT A-093004-038 
065798-007 91-TT A-093004-04A 
065798-008 91-TT A-093004-048 
065798-009 91-TTA-093004-05A 
065798-010 91-TT A-093004-058 
065798-011 91-TTA-100104-01A 
065798-012 91-TTA-1 00104-018 
065798-013 91-TTA-100104-02A 
065798-014 91-TT A-1 00104-028 
065798-015 91-TTA-100104-03A 
065798-016 91-TTA-100104-038 

Validated By: f::::v_.;, .t!;::::A;;t 
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J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 
J,A2 

Sample Findings Summary 

AR/COC: 607859 Data Type: Inorganic 

Date: 1 0/22/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

October 22, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
ARICOC: 607859 
SDG: 122938 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

I. ICP metals: 
The MS percent recovery (%R) for lead (295%) was> the upper QC acceptance limit (125%) due to the 
non-homogeneity of the samples. The associated sample results were detects and will be qualified "J, A2." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 



ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS did not meet QC acceptance criteria as noted above in the summary section. 

Replicate 

The replicate met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations oflead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Site: Site 91, SW Test Area 

L__ __ 

Validated By: i:::v;. .1,>;;..4..::f 

Sample Findings Summary 

AR/COC: 607860 
~ ~-~~- --- ----------

Data Type: Inorganic 
-- ------~----------

Metals met QC acceptance criteria. No data will be qualified. 

Date: 1 0/28/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

October 28, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607860 
SDG: 123339 
Laboratory: GEL 
Project/Task: 7216.02.02. I 4 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev I. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA60IOB (ICP metals). 
No problems were identified with the data package that result in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

liolding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 



Matrix Spike (MS) 

The MS did not meet QC acceptance criteria. 

Replicate 

The replicate met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

Other QC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Site: Site 91, SW Test Area 
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065802-009 91-SBA-16 
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J,B3 
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Sample Findings Summary 

AR/COC: 607861,607863 Data Type: Inorganic 

Date: 11/11/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

November 11, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation~ SNL 
Site: Site 91, SW Test Area 
ARJCOC: 607861 and 607863 
SDG: 124330 and 124331(124330-1) 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
Lead was detected G=: DL) in the one or more of the blanks (CCB). The associated sample results that were 
non-detects (NDs) or> 5x the blank concentration will not be qualified and detects< 5x the blank 
concentration will be qualified "J, B3." · 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks except as noted above in the summary section. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 



ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The replicate met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample OCS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations oflead. 

Other QC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Site: Site 91, SW Test Area 
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Sample Findings Summary 

ARJCOC: 607862 Data Type: Inorganic 

Date: 11/11/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

November 11, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607862 
SDG: 124084 and 124086(124084-1) 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLINM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
For SDG 124086, the MS percent recovery (%R) for lead (141 %) was> the upper QC acceptance limit 
(125%) due to the non-homogeneity of the samples. The associated sample results were detects and will be 
qualified "J, A2." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)/ Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 



ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS did not meet QC acceptance criteria as noted above in the summary section. 

Replicate 

The replicate met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Site: Site 91, SW Test Area 
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065803-001 91-TIA-102504-01A J,P1 
065803-002 91-TI A-1 02504-01 8 J,P1 
065803-003 91-TI A-1 02504-02A J,P1 
065803-004 91-TI A-1 02504-02 8 J,P1 
065803-005 91-TI A·1 02504-03A J,P1 
065803-006 91-TIA-102504-038 J,P1 
065803-007 91-TI A-1 02504-04A J,P1 
065803-oo8 91-n A-1 02504-048 J,P1 
065803-009 91-TI A-1 02604-01 A J,P1 
065803-01 0 91-TI A-1 02604-01 8 J,P1 
065803-011 91-TI A-1 02604-02A J,P1 
065803-012 91-TIA-102604-028 J,P1 
065803-013 91-TI A-1 02604-03A J,P1 
065803-014 91-n A-1 02604-038 J,P1 
065803-015 91-TIA-102704-01A J,P1 
065803·016 91-TIA-102704-01 8 J,P1 
065803-017 91-TI A-1 02704-02A J,P1 
065803-018 91-n A-1 02704-028 J,P1 
065803-019 91-TIA-1 02804-01 A J,P1 
065803-020 91-TI A-1 02804-01 8 J,P1 
065803-021 91-TI A-1 02804-02A J,P1 
065803-022 91-n A-1 02804-028 J,P1 
065803-023 91-TI A-1 02804-03A J,P1 
065803-024 91-TIA-1 02804-038 J,P1 
065803-025 91-TI A·1 02804·04A J,P1 
065803-026 91-TIA-102804-048 J,P1 
065803-027 91-TIA-110204-01A J,P1 
065803-028 91-TI A-11 0204-01 8 J,P1 
065803-029 91-N8A-022 J,83,P1 

Validated By: t::::.c.;, ~k;z 

Sample Findings Summary 

AR/COC: 607864 Data Type: Inorganic 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

Date: November 25, 2004 

To: File 

From: Kevin Lambert 

Subject: Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607864 
SDG: 124983 and 124986(124983-1) 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNIJNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
Lead was detected~ DL) in the one or more of the blanks (CCB). The associated sample results that were 
non-detects (NDs) or> 5x the blank concentration will not be qualified and detects< 5x the blank 
concentration will be qualified "J, B3." 

The replicate relative percent difference (RPD) for lead (107% and 162%, respectively) was outside the QC 
acceptance criteria (20%) due to the non-homogeneity of the samples. The associated sample results were 
detects and will be qualified "J, Pl." However, it should be noted that lead has already been qualified due to 
blank contamination; no further qualification is necessary. The descriptive flag "P1" will be included to 
indicate poor precision. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 



No target analytes were detected in the blanks except as noted above in the summary section. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that the MS %R limits do not apply for target analytes with sample 
concentrations> 4x the spike concentrations (see Data Validation Worksheets). The LCS %R 
met QC acceptance criteria. No data will be qualified as a result. 

Replicate 

The replicate met QC acceptance criteria except as noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 



Site: Site 91, SW Test Area 

Sample Findings Summary 

AR/COC: 607864 (reanalysis) Data Type: Inorganic 

Metals analysis met QC acceptance criteria. No data will be qualified. 

Validated By: t:::.c;,. ~ Date: 12/28/04 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: rninteer@aol.com 

Memorandum 

December 28, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607864 (reanalysis) 
SDG: 126778 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
It should be noted that the original sample results were reported in SDG# 124983. The client requested that 
five samples be relogged and reanalyzed using a special prep method (see case narrative and attached e
mails). No problems were identified with the data package that result in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)/ Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 



It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria. 

Replicate 

The MS/MSD relative percent difference (RPD) was assessed and met QC acceptance criteria. 

I CP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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066408-021 91-TIA-092804-06E 
066408-022 91-TI A-092804-06F 
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Sample Findings Summary 

AR/COC: 607865 Data Type: Inorganic 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

December 2, 2004 

File 

Kevin Lambert 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 607865 
SDG: 125440 and 125444(125440-1) 
Laboratory: GEL 
Projectffask: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNIJNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
For SDG 125444, the MS percent recovery (%R) for lead (234%) was> the upper QC limit (125%). The 
associated sample results were detects and will be qualified "J, A2." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)/ Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 



ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as noted above in the summary section. 

Replicate 

The MS/MSD relative percent difference (RPD) was assessed and met QC acceptance criteria. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

I CP Interference Check Sample (I CS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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066708-001 91-A 1 J,A2,P1 
066708-002 91-A2 J,A2,P1 
066708-003 91-B 1 J,A2,P1 
066708-004 91-82 J,A2,P1 
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Validated By: f:::v,;, ~~ 

Sample Findings Summary 

ARJCOC: 608101 Data Type: Inorganic 

Date: 01/06/05 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

January 6, 2005 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 608101 
SDG: 127188 
Laboratory: GEL 
Projectffask: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNIJNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
The MSD percent recovery (%R) for lead (505%) was> the upper QC acceptance limit (125%) and the 
MS/MSD relative percent difference (RPD) for lead (Ill%) was outside the QC acceptance criteria (20%) 
due to the non-homogeneity of the sample. The associated sample results were detects and will be qualified 
"J, A2, Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No target analytes were detected in the blanks. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Duplicate (LCSD) 



The LCS/LCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS and MSD were assessed and met QC acceptance criteria except as noted above in the summary 
section. 

Replicate 

The MS/MSD relative percent difference (RPD) was assessed and did not meet QC acceptance criteria as 
noted above in the summary section. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
All samples were diluted 20x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

Date: 

To: 

From: 

Subject: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

January 25, 2005 

File 

Kevin Lambert 

Inorganic Data Review and Validation - SNL 
Site: Site 91, SW Test Area 
AR/COC: 608101 (reanalysis) 
SDG: 128310 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLJNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6010B (ICP metals). 
It should be noted that the original sample results were reported in SDG# 127188. The client requested that 
one sample be relogged and reanalyzed using a special prep method (see case narrative and attached e
mails). Problems were identified with the data package that result in the qualification of data. 

1. ICP metals: 
The replicate relative percent difference (RPD) for lead (28%) was outside the QC acceptance criteria (20%) 
due to the non-homogeneity of the sample. The associated sample result was a detect and will be qualified "J, 
Pl." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

No target analytes were detected in the blanks except as follows. 

ICP metals: 



Lead was detected~ DL) in one or more of the blanks (see Data Validation Worksheets). The 
associated sample result was a detect > 5x the blank concentrations; no data will be qualified as a result. 

Laboratory Control Sample (LCS)/ Laboratory Control Sample Duplicate (LCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

ICP metals: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a result. 
Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS %R limits do not apply for target analytes with sample concentrations > 4x the spike 
concentrations (see Data Validation Worksheets). No data will be qualified as a result. 

Replicate 

The replicate did not meet QC acceptance criteria as noted above in the summary section. 

I CP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP metals: 
The sample was diluted 20x due to high concentrations of lead. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s). 

No other specific issues were identified which affect data quality. 
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Site: SWMU 91 VCA AR/COC: 608162 Inorganic 
Method/CAS Number (Analysis/Analyte) 
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Sample ID :E 

066909-001 91-IT A-1 02504-02A J 

066909-002 91-ITA-102504-028 J 

066909-003 91-IT A-1 02504-02C J 

066909-004 91-ITA-102504-020 J 

066909-005 91-ITA-102504-02E J 

066909-006 91-ITA-102504-02F J 

066909-007 91-ITA-102504-02G J 

066909-008 91-ITA-102504-02H J 

066909-009 91-IT A-1 02504-04A J 

066909-010 91-ITA-102504-048 J 

066909-011 91-ITA-102504-04C J 

066909-012 91-ITA-102504-040 J 

066909-013 91-ITA-102504-04E J 

066909-014 91-ITA-102504-04F J 

066909-015 91-IT A-1 02504-04G J 

066909-016 91-IT A-1 02504-04H J 

066909-017 91-IT A-1 02604-02A J 

066909-018 91-IT A-1 02604-028 J 

066909-019 91-IT A-1 02604-02C J 

066909-020 91-IT A-1 02604-020 J 

066909-021 91-ITA-102604-02E J,A2 

066909-022 91-IT A-1 02604-02F J,A2 

066909-023 91-IT A-1 02604-02G J,A2 

066909-024 91-IT A-1 02604-02H J,A2 

066909-025 91-ITA-102804-02A J,A2 

066909-026 91-IT A-1 02804-028 J,A2 

066909-027 91-IT A-1 02804-02C J,A2 

066909-028 91-IT A-1 02804-020 J,A2 

066909-029 91-IT A-1 02804-02E J,A2 

066909-030 91-IT A-1 02804-02F J,A2 

066909-031 91-IT A-1 02804-02G J,A2 

066909-032 91-ITA-102804-02H J,A2 

066909-033 91-8-A J,A2 

066909-034 91-8-8 J,A2 

066909-035 91-8-C J,A2 

066909-036 91-8-0 J,A2 

066909-037 91-B-E J,A2 

066909-038 91-B-F J,A2 

066909-039 91-B-G J,A2 

066909-040 91-B-H J,A2 

Validated B ~~~-L -~ Date: 02/14/05 y 
Mr. David Schwent 



Analytical Quality Associates, Inc. 
616 Maxine NE 

DATE: 

TO: 

FROM: 

SUBJECT: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

February 14, 2005 

File 

David Schwent 

Inorganic Data Review and Validation- SNL 
Site: SWMU 91 VCA 
AR/COC: 608162 
SDG: 1290171129018 
Laboratory: GEL 
ProjectJTask: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNLINM ER Project AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using method EPA6010B (ICP-AES). 
Problems were identified with the data package that result in the qualification of data. 

ICP Analysis: 

Matrix Spike: For Ph (Batch 395166), the MS percent recovery (%R) (184%) and the 
MSD %R (150%) were > QC acceptance criteria. All associated sample results were 
detects and will be qualified "J,A2." 

Replicates: For Pb (Batch 395161 ), the laboratory replicate relative percent difference 
(RPD) (61 %) was> QC acceptance criteria. All associated sample results were detects and 
will be qualified "J." 

Replicates: For Ph (Batch 395166), the laboratory replicate RPD (36%) was > QC 
acceptance criteria. All associated sample results were detects and will be qualified "J." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times/Preservation 

ICP Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 



Calibration 

ICP Analyses: All initial and continuing calibration QC acceptance criteria were met. 

ICP Analyses: No target analytes were detected in the blanks, except the following. Pb (Batch 395166) 
was detected in the continuing calibration blank (CCB) at a negative concentration with and absolute value 
> the DL but <the RL. However, all associated sample results were detects >5X the DL and will not be 
qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

ICP Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No sample 
data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

ICP Analyses: All MS/MSD QC acceptance criteria were met, except as noted above in the summary 
section. 

Replicates 

ICP Analyses: All replicate QC acceptance criteria were met, except as noted above in the summary 
section. 

ICP Serial Dilution 

ICP Analyses: All serial dilution QC acceptance criteria were met. 

ICP Interference Check Sample (ICS) 

ICP Analyses: All ICS AB QC acceptance criteria were met. 

Detection Limits/Dilutions 

ICP Analyses: All detection limits were properly reported. All samples (both batches) were diluted 20X 
for the target analyte due to soil matrix. 

OtherQC 

ICP Analyses: No field duplicates (FDs), field blanks (FBs), or equipment blanks (EBs) were submitted 
on the ARCOC. 

No other specific issues were identified which affect data quality. 
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SampleiD :::;: 

066909-001 91-TIA-102504-02A J 

066909..002 91-n A-102504-028 J 

066909-003 91-TTA-102504-02C J 
066909-004 91-TTA-102504-020 J 

066909-005 91-TT A-102504-02E J 

066909-006 91-TTA-102504-02F J 

066909-007 91-TTA·102504-02G J 

066909-008 91-TTA-102504-02H J 

066909-009 91-TTA-102504-04A J 

066909-010 91-TTA-102504-048 J 

066909-011 91-TTA-102504-04C J 

066909-012 91-TTA-102504-040 J 

066909-013 91-TTA-102504-04E J 

066909-014 91·TTA-102504-04F J 
066909-015 91-TT A-1 02504-04G J 

066909-016 91-TTA-102504-04H J 

066909-017 91-TT A-102604-02A J 

066909-018 91-TTA-10~8 J 

066909-019 91-TTA-102604-02C J 

066909-020 91-TTA-102604-020 J 

066909-021 91-TT A-102604-02E J,A2 

066909-022 91-TT A-1 02604-02F J.A2 

066909-023 91-TTA-102604-02G J,A2 

066909-024 91-TTA-102604-02H J,A2 

066909-025 91-TT A-102804-02A J,A2 

066909-026 91-TTA-102804-028 J.A2 

066909-027 91-TT A-102804-02C J,A2 

066909-028 91-TTA-102804-020 J,A2 

066909-029 91-TTA-102804-02E J,A2 

066909-030 91-TTA-102804-02F J,A2 

066909-031 91-TTA-102804-02G J,A2 

066909-032 91-TTA-102804-02H J,A2 

066909-033 91-B-A J,A2 

066909-034 91-B-B J,A2 

066909-035 91-B-C J,A2 

066909-036 91-B-0 J,A2 

066909-037 91-B-E J,A2 

066909-038 91-B-F J,A2 

066909-039 91-B-G J,A2 

066909-040 91-B-H J,A2 

Validated 8 
L. ... .JJZ..L #- Date: 02/14/05 : y 

Mr. David Schwent 



Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@ao1.com 

DATE: 

TO: 

FROM: 

SUBJECT: 

Memorandum 

February 14, 2005 

File 

David Schwent 

Inorganic Data Review and Validation - SNL 
Site: SWMU91 VCA 
AR/COC: 608162 
SIXJ: 129017/129018 
Laboratory: GEL 
Project/Task: 7216.02.02.14 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using method EPA6010B (ICP-AES). 
Problems were identified with the data package that result in the qualification of data. 

ICP Analysis: 

Matrix Spike: For Pb (Batch 395166), the MS percent recovery (%R) (184%) and the 
MSD %R (150%) were > QC acceptance criteria. All associated sample results were 
detects and will be qualified "J,A2." 

Replicates: For Pb (Batch 395161 ), the laboratory replicate relative percent difference 
(RPD) (61 %) was> QC acceptance criteria. All associated sample results were detects and 
will be qualified "J." 

Replicates: For Pb (Batch 395166), the laboratory replicate RPD (36%) was> QC 
acceptance criteria. All associated sample results were detects and will be qualified "J." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times/Preservation 

ICP Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 



Calibration 

ICP Analyses: All initial and continuing calibration QC acceptance criteria were met. 

ICP Analyses: No target analytes were detected in the blanks, except the following. Pb (Batch 395166) 
was detected in the continuing calibration blank (CCB) at a negative concentration with and absolute value 
> the DL but< the RL. However, all associated sample resuhs were detects >5X the DL and will not be 
qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

ICP Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No sample 
data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MSIMSDl 

ICP Analyses: All MS/MSD QC acceptance criteria were met. except as noted above in the summary 
section. 

Replicates 

ICP Analyses: All replicate QC acceptance criteria were met, except as noted above in the summary 
section. 

ICP Serial Dilution 

ICP Analyses: All serial dilution QC acceptance criteria were met. 

ICP Interference Check Sample OCS) 

ICP Analyses: All ICS AB QC acceptance criteria were met. 

Detection Limits/Dilutions 

ICP Analyses: All detection limits were properly reported. All samples (both batches) were diluted 20X 
for the target analyte due to soil matrix. 

OtberQC 

ICP Analyses: No field duplicates (FDs), field blanks (FBs}, or equipment blanks (EBs) were submitted 
on the ARCOC. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Project/Task #: 7 Z.l ~ . OZ , o "Z .I 'f #of Samples: t{ D Matrix: So,'/. 

Laboratory Sample IDs: J 2 1 bl 7 - at) I +A~ - r:-"2 o 

Site!Projec?/;wM~ q I V49 
AR/COC #: Gcg lb 2 
Laboratory: Cr E L. 
soo#: l~;~r~o.~v7~mJ----,~-~-o,-~------------------

1-z. 9' t>l'fl- o • I .JJ.~ -c.'-e. 

QC Element 

I. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

I 2. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 

R = Unusable 

Organics 

Pesticide/ voc svoc 
PCB 

1\ 
\ 

\ 
\ 

r\ .A 

\~ -
\\ I 

"< 
\ 

\ 
\ 

Check (.f} = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 
Other: _________ _ 

Analysis 

Inorganics 

HPLC GFAAJ CVAA RAD Other 
(HE) 

ICP/AES 
AA (Hg) CN 

-/ 

·"' \_ 
~, '\ Ll 

'J, ~1.- '\V 
/ "(\ J 

-:) \ 

""' "" "' \. 
I "" \ 1, 

""' \ ~ 
\ til+ ~ 

Reviewed By:/~~} d~ Date:~- /t/ -o~ 
B-12 



Inorganic Metals 

Site/Project:_s.,y5"WM1A 9/ VC.I\ AR/COC#: (;o!/ 6 '2. LaboratorySam.pkTin /21t>f7-ed T -G2& -.J 
Laboratory: (,..gL SDG#: Jl..ti e:>l7 d n..9~>~'l --- __ L 1-__ '!_6/tz-~ ( -~ -02Q. 

Methods: ePI\ ~01 0 S l 7. <.. P- A cs) 
Matrix:Se>; I 

u,.. 

#I of Samples: 40 Batch#s· '59.('161 ~ 'f ,.~/66 /f\. 

~ 

QC Element 
CAS#/ 

Serial Field I 
Analyte Method LCSD MSD Rep. ICS 

Dllu.- Dap. Eq1lip. Field TAL ICV CCV ICB CCB LCS LCSD MS MSD 
RPD RPD AB Blanb BbUIIIll Blaaka RPD tiOil RPD 

7429·90-$ AI 
7440-39-3 Ba 
744041-7Be 
7~-901 

7440-70..2 Ca 
7440-47-3 Cr 
7440-48-4 Co 

7440-50-8 Cu 
7439-89-6 Fe 
7439-9$-4 M2 
7439-96-$ Mn 
7440-02-0 Ni 
7440-09-7K 
7-440-22-4 AI 
7440-23-$ Na 
7440-62-2 v 
7440-66-6 Zn 

/ .L .L. 

7439-92-1 Pb _V IVJv I"_L_l.!'_ I~V' 1""/~.1.: ....,.~ I""! v NA _LVf.f_ "/11'1 l71.6a_ 1-_LJL IG/ /"3i Vfv -~ .B/#t A//J. ~ 
7782-49-2Se . 
7440-J8.2 Aa 
7440..36-0Sb 
7440-28-0TI 

7439-97-6 H~r I 

~anidoCN 

Nota: Shaded rows are RCRA metals. Solids-to-aqueous eonnnlcm: mg I kg* 1'81 g: [(1'81 g) x (sample mau {g} I sample vol. {ml}) x (1000 mill liter)) I Dilution Factor .. I'll II 

Comments: .;,t:. R~~ 4CJ).~ ~f?;,·,s. 17 8~c.h > f~}f,f ;' g 
$~ ~~ Ct.ppli~~ 1-o rJ.p./-th ~9~16'-. . ~/•/) 0 ~ 

RevtewedBy: £.-~~'""""'-::....;:l....::...;~::::;~l...d,_..k::~~D::::!:!:rf-- Date: --z_.,_ /?/-or, 

B-14 
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ANNEX H 
SWMU 91 VCA Plan Amendment Letter 



' National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 @) . 

. 

FEB 1 5 2005 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Ms. James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East 
Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
providing information related to the implementation of a Voluntary Corrective Action 
(VCA) at Solid Waste Management Unit 91 (SWMU 91) at Sandia National 
Laboratories/New Mexico (SNUNM) (EPA ID No. NM5890110518). The Voluntary 
Corrective Action Plan for SWMU 91, Lead Firing Site (SNL/NM June 2004) was 
transmitted to you on June 30, 2004. The VCA at SWMU 91 was designed to remove 
concentrations of test debris and lead fragments greater than one half inch from the 
shallow subsurface based upon geophysical survey information, and to verify that all 
remaining site soil meets the cleanup standard for total lead of 750 milligram/kilogram 
(mg/kg). 

All site remediation activities at SWMU 91 are now complete, with the exception of 
final waste management, backfilling, and reseeding operations. All corrective action 
goals have been achieved. At this stage of the remediation process, the 
Environmental Restoration (ER) Project has received an internal request to 
discontinue site restoration activities and leave the site in its current condition. As part 
of the continuing mission at SNL/NM, Organization 5916 will be utilizing the land that 
SWMU 91 now occupies for Federal Government First Responder training exercises 
("mock scenarios"). After several field visits and discussions with ER Project 
personnel at the end of 2004, Organization 5916 has determined that the current 
condition of the site will facilitate their testing mission. 

This proposed use of the SWMU 91 area and the resulting changes in site restoration 
have been discussed with Will Moats and Carolyn Cooper of your staff in early 
November 2004. Because Mr. Moats and Ms. Cooper were amenable to the 
proposed changes, we are documenting these variances to the June 2004 VCA Plan: 

1. The excavation area described as the Test Trench Burial Area will not be 
backfilled. 

2. The disturbed areas will not be re-seeded. 



(2) 
FEB I 5 2005 

These two changes to the plan will not affect the corrective action goals of the SWMU 
91 VCA, which is intended to be the final remedy for SWMU 91. At the completion of 
VCA activities at the site, all other requirements of the VCA Plan will be met. Final 
site 9isposition, including the changes described above, will be documented in the 
final investigation report that will be submitted to NMED by June 30, 2005. 

If you have any questions regarding these changes, please contact John Gould of my 
staff at (505) 845-6089. 

cc: 
W. Moats, NMED (Via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
C. Voorhees, NMED-08, Santa Fe 
J. Volkerding, NMED-08-DOE 
A. Blumberg, SNL, MS 0141 
F. Nimick, SNL, MS 1089 
D. Miller, SNL, MS 0718 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
M. Mitchell, SNL, MS 1088 
D. Schofield, SNL, MS 1088 

Sincerely, 

~~ 
Patty Wagner 
Manager 



Sandia National Laboratories 

Justification for Class III Permit Modification 

March 2006 

SWMU 101 
Operable Unit 1295 

Building 9926/9926A Septic System and 
Seepage Pit (Coyote Test Field) 

NFA Submitted July 1996 

RSI Response Submitted November 1998 

RSI Response Submitted June 2005 

Environmental 
Restoration 
Project 

United States Department of Energy 
Sandia Site Office 

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy's 
National Nuclear Security Admi ni stration under contract DE-AC04-94AL85000. 
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Sandia 
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Drain and septic system site histories for the ten sites are as follows : 

Year Year Drain Year(s) 
Bldg and or Septic Septic Tank 

Site System System Efflu ent 
Number Site Name Location Built Abandoned Sampled 

1995 (distal 

49 Bldg 9820 Drains 
Lurance 

1958 
end of No septic tank 

Canyon drainpipe at this site 
sealed) 

Bldg9926 
Explosive 

Coyote 
I 10 1 Contaminated 

Test Field 
1960 199 1 1992, 1994 

Sumps and 
Drains 

116 
Bldg 9990 Septic Coyote 

1971 Early 1990s 
1992, 1994, 

System Test Field 1995 

138 
Bldg 6630 Septic 

TA-111 1959 199 1 1994, 1995 
System 

140 
Bldg 9965 Septic Thunder 

1965 199 1 1992, 1994 
System Range 

1959 
(south 

Before 1994 

I 

system); 
(south 

1992, 1994, 

Bldg 9925 Sept ic Coyote 
196511966 

system); 
1995 (west 

147 
Systems Test Field 

(west 
1991 (west 

system); 1992, 
system); 

and north 
1995 (north 

1980 
system) 

system) 
(north 

system) 

Bldg 9930 Septic Coyote 
1992, 

149 
System Test Field 

196 1 1993 1994 

1974 
(Bldg. 

i 150 
Bldg 9939/9939A Coyote 9939); 

1993 1992, 1994 
Septic System Test Field 1982 

(Bldg. 
9939A) 

1991 

154 
Bldg 9960 Septic Coyote 

1965 
(seepage 

1992, 1994 
Systems Test Field pits); 1993 

(septic tank) 

161 
Bldg 6636 Septic 

TA-111 1971 1993 1992, 1994 
System 

Depth to Groundwater 
Depth to the regional aquifer at the ten sites is as follows: 

Site 
Number Site Name Location 

49 Bldg 9820 Drains 
Lurance 
Canyon 

101 
Bldg 9926 Explosive Contaminated Sumps and Coyote 
Drains Test Field 

11 6 Bldg 9990 Septic System 
Coyote 

Test Field 
138 Bldg 6630 Septic System TA-111 

140 Bldg 9965 Septic System 
Thunder 
Range 

147 Bldg 9925 Septic Systems 
Coyote 

Test Field 

149 Bldg 9930 Septic System 
Coyote 

Test Field 

!50 Bldg 9939/9939A Septic System 
Coyote 

Test Field 

!54 Bldg 9960 Septic Systems 
Coyote 

Test Field 
161 Bldg 6636 Septic System TA-111 

Drain and Septic Systems (DSS) ·Solid Waste Management Units 
49, 101, 116, 138, 140, 147, 149, 150, 154, and 161 

(Poster 1 of 3) 

The years that site-specific characterization activities were conducted , and soil sampling depths at 
each of these ten sites are as follows: 

Year(s) Septic 
Tank and 

Seepage Pits 
Backfilled 

NA 

1995/ 1996 

1996 

1995 

1995/ 1996 ' 

Before 1994 
(south system 

tanks); 
1996 (north 
and \1\r'eSI 

system tanks) 

1996 

1996 

1996 (septic 
system) 

2005 (HE 
seepage pits) 

1996 

Groundwater 
Depth (ft bgs) 

107 

420 

230 

475 

230 

41 

302 

315 

44 

466 

Site 
Number Site Name COCs 

49 Bldg 9820 Drains 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionuclides 

Bldg 9926 Explosive 
VOCs, SVOCs, metals, cyanide, 

101 Contaminated Sumps and 
chromium VI , and radionuclides 

Drains 
VOCs, SVOCs, metals, cyanide, 

116 Bldg 9990 Septic System chromium VI , PCBs, and 
rad ionucl ides 

138 Bldg 6630 Septic System 
VOCs, SVOCs, metals, cyanide, 

PCBs, and rad ionuclides 
VOCs, SVOCs, metals, nitrate, 

140 Bldg 9965 Septic System cyanide, chromium VI and 
radionuclides 

147 Bldg 9925 Septic Systems 
VOCs, SVOCs, metals, and 

radionuclides 

149 Bldg 9930 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionuclides 

!50 
Bldg 9939/9939A Septic VOCs, SVOCs, metals, PCBs, 
System and radionuclides 

VOCs, SVOCs, metals, nitrate, 
154 Bldg 9960 Septic Systems chromium VI , HE compounds, 

and rad ionucl ides 

16 1 Bldg 6636 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionuclides 

Investigations 
All of these sites were selected by NMED for passive soil-vapor sampling to screen for VOCs and 
SVOCs. and no significant contamination was identified at any of the ten sites. 
A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits) so that locations for soil vapor samplers and soil borings could be selected. 
Soil samples were collected from directly beneath drainfield drain lines, next to or beneath seepage pits, 
and on either side of septic tanks to determine if COCs were released to the environment from drain sys
tems. 
A 160-ft-deep groundwater monitoring well (CYN-MW5), a 265-ft-deep groundwater monitoring well (CTF
MW1 ), a 365-ft-deep groundwater monitoring well (CTF-MW3), and a 135-ft-deep groundwater monitoring 
well (CTF-MW2) were installed at SWMUs 49, 116, 149, and 154, respectively_ Groundwater samples 
were collected on a quarterly basis for eight quarters beginning in July 2002. Samples were analyzed for 
VOCs, SVOCs, HE compounds, RCRA metals, chromium VI , cyanide, nitrate plus nitrite, gross alpha/beta 
activity, and major anions and cations. 

Site 
Number Site Name 

IJidg 9820 49 
Drains 

I 
Bldg 9926 
Explosive 

101 Contaminate 
d Sumps and 
Drains 
Bldg 9990 

11 6 Septic 
Svstem 
Bldg 6630 

138 Sep tic 
System 
Bldg 9965 

140 Septic 
System 

Bldg 9925 
147 Septic 

Systems 

Bldg 9930 
149 Septic 

System 
Bldg 

!50 
993919939A 
Septic 
Svstem 

Bldg 9960 

I 154 Septic 
Systems 

Dldg 6636 
161 Septic 

System 

lluried 
Componrnts Soil Sampling 
(Drain Lines, Beneath Passin Groundwalt'r 

Drywtlls ) Dr:tinlines, Type(s) of Drain System, and Soil· MoniiOr Well 
Located With Seepage Pits, Soil Sampling Depths (ft bgs) Vapor lnstaiJation and 

Backhoe Dry~ ell s Samolinn Samolin• Period 

Drain Outfa ll · I, II 200 I; 8 quarters of 
None 1994. 1995 

Surface Discharge: 1, I I 
1994 !'antpling (20()2. 

200-ll 
West Seepage Pi t: 12, 22 

Middle and East Seepage Pit: 
1995 1994, 1995 16,26 1994 None 

Septic Tank : 9 
Drvwell : 4. t4 

Seepage Pits: 13 
2001; 8 quartm of 

1995 1995.2002 1994 sampling (2002~ Septic Tank: 8.5 2004.1 

Drain field: 6.5. 16.5 1994 1994 
SL-ptic Tank: 10 

1994 :'\lone 

t994, 1995, 
Seepage Pit: 11, 16, 21 , 26 

1995 Septic Tank: 7 1994 None 2003 
Drvwcll : R. 18 

North Sy,tem: 
Drainficld: 9. 19 I 

Sepuc Tank: 9 

I \ Vest System: 
1994 1995.2002 Drainficld: 5, 15 1994 None 

Septic Tank: 9 I 
South System: 

Drainfield: 5, 15 
Septic Tank: I 0 

Seepage Pit : 8 2001 ; 8 qu~ers of 
1994 1995, 2002 IYY4 sampling (2002-Sepric Tank: 7 

2004) 

Drainlicld: 4 
1995 1995 Septic Tanlc 8 1994 None 

East and West Seepage Pit~: 8 

Sept ic System: 

1994, 1995. seepage Pit: 10,10 
1 2001: 8 quarters of 

None 1996, 1997, Septic Tank: 9.5 
1994 sampl ing (2002-

1998, 2005 West System: 
2004) North HE Sccpab'< Po t 21 5, 24 

South HE Secoaoe Pn: 22. 23 

Ora infield: 10, 20 1994 1994 1994 None Septic Tank. 7.5 
' 
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Summary of Data Used for NF A Justification 
Soil samples were analyzed at on- and off-site laboratories for constituents of concern as listed in the table 
above. 
There were detections of VOCs at all ten sites; SVOCs were detected at SWMUs 49, 138, 147, and 154; 
PCBs were detected at SWMU 116; HE compounds were detected at SWMU 154. 
Arsenic was detected above the background value at SWMUs 140 and 154. Total chromium was detected 
above the background value at SWMUs 101 , 154, and 161 . Barium was detected above the background 
value at SWMUs 138, 140, 147, and 154. Silver was detected above the background value at SWMUs 49, 
101 , 116, 138, 154, and 161 . Selenium was detected above the background value at SWMUs 101 , 140, 
and 154. Lead was detected above the background value at SWMUs 147 and 154. Nickel was detected 
above the background value at SWMU 138 and mercury was detected above the background value at 
SWMU 49. No other metals were detected above background values. 
Cyanide was detected above the MDL at SWMUs 101 , 116, 140, and 161 . 
Tritium was detected slightly above the background activity at SWMUs 101 , 147, and 149. Tritium was not 
detected, but the MDA exceeded the background activity at SWMU 138. U-235 and U-238 were not 
detected, but MDAs exceeded background activities at SWMUs 49, 101 , 140, 147, 150, and 154. U-235 
was not detected , but the MDA exceeded the background activity for SWMUs 116, 149, and 161. 
All confirmatory soil sample analy1ical results for each site were used for characterizing that site, for per
forming the risk screening assessment, and as justification for the NFA proposal. 

Recommended Future Land Use 
Industrial land use was established for these ten sites. 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COCs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these ten sites. The risk assessment analysis evaluated the potential for adverse health 
effects for the residential land-use scenarios for nine of the sites. For the remaining site, SWMU 154, the 
risk assessment analysis evaluated the potential for adverse health effects for the industrial land-use sce
nario. 
The maximum value for lead was 30 mg/kg at SWMU 154 and 39.7 mg/kg at SWMU 147; both exceed the 
background value. The EPA intentionally does not provide any human health toxicological data on lead; 
therefore, no risk parameter values could be calculated . The NMED guidance for lead screening concentra
tions for construction and industrial land-use scenarios are 750 and 1 ,500 mg/kg, respectively. The EPA 
screening guidance value for a residential land-use scenario is 400 mg/kg. Because, the maximum concen
tration for lead at these sites is less than the screening values, lead was eliminated from further considera
tion in the human health risk assessment. 
The non-radiological total human health His and estimated excess cancer risks for eight of the ten sites are 
below NMED guidelines for the residential land-use scenarios. 
For SWMU 140, the HI is below the residential land-use guideline, but the total estimated excess cancer 
risk is slightly above the residential land-use guideline. However, the incremental excess cancer risk value 
for this site is below the NMED residential land-use guideline. 
For SWMU 154, the total HI and the estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario due to the levels of 2,4,6-trinitrotoluene, the main contributor to the risk). 
Thus, the results for an industrial land use are presented here. The HI and the total estimated excess can
cer risk for SWMU 154 exceed the NMED industrial land-use guidelines. However, the incremental HI and 
excess cancer risk values for SWMU 154 are below the NMED industrial land-use guidelines. 
The incremental human health TEDEs for the industrial land-use scenario for the ten sites ranged from 
1.5E-1 to 5.3E-8 mrem/yr, all of which are substantially below the EPA numerical guideline of 15 mrem/yr. 
The incremental human health TEDEs for residential land-use scenario ranged from 4.0E-1 to 4E-8 
mrem/yr, all of which are substantially below the EPA numerical guideline of 75 mrem/yr. Therefore, these 
sites are eligible for unrestricted radiological release. 
Using the SNL predictive ecological risk and seeping assessment methodologies, it was concluded that 
there is not a complete ecological pathway for seven of the sites. For the remaining three sites (SWMUs 
49, 101 , and 150) the ecological ri sk is predicted to be very low. 
In conclusion, human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance for nine of the ten sites. Thus, these nine sites are proposed for CAC without institu
tional controls . For the remaining site, SWMU 154, the human health risk under an industrial land-use sce
nario and the ecological risk are acceptable per NMED guidance. Thus, SWMU 154 is proposed for CAC 
with institutional controls . 

The total His and excess cancer risk values for the nonradiological COCs at the ten sites 
are as follows· 

Residential La nd-Use Scenario 
Site Excess Cancer 

Number Site Name Hazard Index Risk 
49 Bldg 9820 Drains 0.00 5E-8 Total 
10 1 Bldg 9926 Explosive 0.00 IE-7 Total 

Contaminated Sumps and 
Drains 

116 Bldg 9990 Septic System 0.01 4E-8 Total 
138 Bldg 6630 Septic System 0.20 6E-8 Total 
140 Bldg 9965 Septic System 0.33 I E-5' Total / 3.40E-6 Incremental 
147 Bldg 9925 Septic System 0.07 5E-8 Total 
149 Bldg9930 Septic System 0.00 3E-8 Total 
150 Bldg 9939/9939A Septic 0.00 4E-8 Total 

System 
16 1 Bldg 6636 Septic System 0.11 5E-8 Total 

NMED Guidance < I < IE-5 

Industria l Land-Use Scenario 
Site Excess Cancer 

Number Site Name Hazard lndex Risk 
154 Bldg 9960 Septic System 4. 72' Total / 0.36 Incremental 3E-5' Totai / 2.43E-6 Incremental 

NMED Guidance < I < IE-5 
Value exceeds NMED guidance for the specified land-use scenario; therefore, the incremental values are 

shown. 
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1. INTRODUCTION 

1.1 ER Site 101, Explosive Contaminated Sumps, Drains (Building 9926) 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a no further action (NFA) 
decision based on confirmatory sampling for Environmental Restoration (ER) Site- 101, Explosive 
Contaminated Sumps, Drains (Building 9926), Operable Unit (OU) 1295. ER Site 101 is listed in 
the Hazardous and Solid wa·ste Amendments (HSWA) Module IV (EPA August 1993) of the 
SNLINM Resource Conservatlon~a~d Rec~very Act (RCRA) Hazardou-;; Waste Management 
Facility Permit (NM5890110518:..1)'(EPAAugust 1992). 

- < •• ·:~ ..... ;.._ .".~7•"- :. . . - .... :- . ::~; . . ; . ~ -:: 

. 4-· • . .-. --... ;-: ·• •• -· ·. :--~ ,.. . • ..~ :~~ =: .-.- ~ .. : ... c-; ~- : -~-. . --- .. -
1.2 SNUNM Administrative NFA Process 

This proposal for a determination of a NFA decision based on· confirmatory sampling was -
prepared using the criteiii:f'preseiited in SeCtion 4.5.3 of the SNUNM Program Implementation· 
Plan (PIP) (SNUNM February 1995). Specifically, this proposal "must contain information 
demonstrating that there -are no releases of hazardous waste (including hazardous 
constituents) from solid waste management units (SWMUs) at the facility that may pose a 
threat to human health or the environment" (as proposed in 40 CFR 264.514[a] [2]) (EPA July 
1990). The HSWA Module IV contains the same requirements for an NFA demonstration: 

"Based on the results of the RFI [RCRA Facility Investigation] and other relevant 
information, the Permittee may submit an application to the Administrative 
Authority for a Class Ill permit modification under 40 CFR 270.42(c) to terminate 
the RFIICMS [corrective measures study) process for a specific unit. This permit 
modification application must contain information demonstrating that there are no 
releases of hazardous waste including hazardous constituents from a particular 
SWMU at the facilitY that pose threats to human health and/or the environment, 
as well as additional information required in 40 CFR 270.42(c} {EPA August 
1993)." 

If the available archival evidence is not considered convincing, SNLINM performs confirmatory 
sampling to increase the weight of the evidence and allow an informed decision on whether to 
proceed with the administrative-type NFA or to return to the site characterization program for 
additional data collection {SNUNM February 1995). 

The Environmental Protection Agency {EPA) acknowledged that the extent of sampling required 
may vary greatly, stating that: 

the agency does not intend this rule [the second codification of HSWA) to require 
extensive sampling and-monitoring at every SWMU .... Sampling is generally 
required only in situations where there is insufficient evidence on which to make an 
initial release determination. . . . The actual extent of sampling will vary ... 
depending on the amount and quality of existing information available {EPA 
December 1987). 

1-1 



This request for an NFA decision for ER Site 101 is based primarily on analytical results of 
confirmatory soil samples collected at the site. Concentrations of site-specific constituents of 
concern (COCs) detected in the soil samples were first compared to background 95th percentile 
or upper tolerance limit (UTL) concentrations of COCs found in SNUNM soils (IT March 1996). 
If no SNUNM or other relevant background limit was available for a particular COC, or if the 
COC concentration exceeded the SNUNM or other relevant background limit, then the 
constituent concentration was compared to the proposed 40 CFR Part 264 Subpart S (Subpart 
S) or other relevant soil action level for the compound (EPA July 1990). If the COC 
concentration exceeded both the background limit and relevant action level for that compound, 
or if no background limif or action level has been determined or proposed for the· constituent, 
then a risk assessment was performed. The highest concentration of the particular COC 
identified at the site was then compared to the derived risk assessment action level to 
determine if the COG concentration at the site poses a significant health risk. 

A site is eligible for an NFA proposal if it meets one or more of the following criteria taken from the 
Environmental Restoration Document of Understanding (NMED November 1995): 

• NFA Criterion 1: The site cannot be' located or has been found not to exist, is a 
duplicate potential release site (PRS) or is located within and therefore, investigated as 
part of another PRS. 

• NFA Criterion 2: The site has never been used for the management (that is, 
generation, treatment, storage, or disposal) of RCRA solid or hazardous wastes and/ 
or constituents or other CERCLA hazardous substances. 

• NFA Criterion 3: No release to the environment has occurred, nor is likely to occur in 
the future. 

• NFA Criterion 4: There was a release, but the site was characterized and/or 
remediated under another authority which adequately addresses corrective action, and 
documentation, such as a closure letter, is available. 

• NFA Criterion 5: The PRS has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that 
contaminants pose an acceptable level of risk under current and projected future land 
use. 

Review and analysis of the ER Site 1 01 soil sample analytical data indicate that concentrations 
of COCs at this site are less than (1) SNUNM or other applicable background limits, or (2) 
proposed Subpart S or other action levels, or (3) derived risk assessment action levels. 

ER Site 101 is being proposed for an NFA decision based on confirmatory sampling data 
demonstrating that hazardous waste or COCs that may have been released from this SWMU into 
the environment pose an acceptable level of risk under current and projected future land use 
(Criterion 5). 
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1.3 Local Setting 

SNUNM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional14,920 acres of land provided by land-use permits with Kirtland Air Force Base (KAFB), 
the United States Forest Service (USFS), the State of New Mexico, and the Isleta Indian 
Reservation. SNUNM has been involved in nuclear weapons research, component development, 
assembly, testing, and other research and development activities since 1945 (DOE September 
1987). 

ER Site 101 is located in the Coyote Test Field on KAFB and is approximately 0.3 miles east of 
Technical Area Ill (TA Ill). Access to the site is provided by paved and graded dirt roads that 
extend southwest from Lovelace Road, and north from Magazine Road (Figure 1-1). ER Site 101 
consists of the immediate area around the three seepage pits and septic tank north of Building 
9926, and also includes the Building 9921 drywall (Figure 1-2). The site encompasses 
approximately 0.13 acres of flat-lying land at an average mean elevation of 5,460 feet above 
mean sea level (AMSL). 

The surficial geology at ER Site 101 is characterized by a veneer of aeolian sediments that are 
underlain by alluvial fan or alluvial deposits. Based on drilling records of similar deposits at KAFB, 
the alluvial materials are highly heterogeneous, composed primarily of medium to fine silty sands 
with frequent coarse sand, gravel, and cobble lenses. The alluvial deposits probably extend to the ·. · 
water-table. Vegetation consists predominantly of grasses including grama, muhly, dropseed, and 
galleta. Shrubs commonly associated with the grasslands include sand sage, winter fat, 
saltbrush, and rabbitbush. Cacti are common, and include cholla, pincushion, strawberry, and 
prickly pear (SNUNM March 1993). 

The water-table elevation is approximately 5,060 feet AMSL at this location, so depth to ground
water is approximately 400 feet. Local groundwater flow is believed to be in a generally west to 
northwest direction in the vicinity of this site (SNUNM March 1995). The nearest production wells 
are northwest of the site and include KAFB-2, KAFB-4, KAFB-7, and KAFB-8 which are 
approximately 3.9 to 5.4 miles away. The nearest ground-water monitoring wells to the site are 
the group of wells installed around the Chemical Waste Landfill in the southeast comer efTA Ill. 
These wells are located approximately 0. 7 miles southwest of ER Site 101 (SNUNM June 1995). 

. . 
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2. HISTORY OF THE SWMU 

2.1 Sources of Supporting lnfonnation 

In preparing the confirmatory sampling NFA proposal for ER Site 101, available background 
information was· reviewed to quantify potential releases and to select analytes for the soil 
sampling. Background information was eollected from SNUNM Facilities Engineering drawings 
and interviews with employees familiar with site operational history. The following sources of 
information, hierarchically listed with respect to assigned validity, were used to evaluate ER Site 
101: . ·< . . . 

• Confirmatory subsurface soil sampling conducted in September and October 1994, 
and January 1995 (SNUNM September 1994 and January 1995b); · · --

~- - . . . .. '· . -
.- . ~ ·-

• Two survey reports, including a·geophysical survey (Lan1b 1994) and a passive soil 
gas survey (NERI June 1995); 

• Results of samples collected from the septic tank in 1992 and 1994 (SNUNM June 
1993); 

• RCRA Facilities Investigation Work Plan for OU 1295, Septic Tanks and Drainfields 
(SNUNM March 1993); 

• Photographs and field notes collected at the site by SNUNM ER staff; 

• SNUNM Facilities Engineering building drawings; 

• SNUNM Geographic Information System (GIS) data; and 

• The RCRA Facility Assessment (RFA) report (EPA April 1987). 

2.2 Previous Audits, Inspections, and Findings 

ER Site 101 was first listed as a potential release site in the Comprehensive Environmental 
Assessment and Response Program (CEARP) report (DOE September 1987), which noted 
(incorrectly) that Building 9920 had two septic tanks with drainfields that may have been 
contaminated with residual high explosives and small quantities of solvents. Building 9920 is at 
ER Site 146 (immediately west of ER Site 101), and there is only one septic tank, and no 
drainfield, at ER Site 1 01. 

2.3 Historical Operations 

The following historical information has been excerpted from several sources, including SNUNM 
March 1993, IT March 1994, and SNUNM November 1994. 
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The original wing of Building 9926 was constructed in 1960 and was expanded in 1967 with the 
addition of the Shock Wave Studies Laboratory and the semi-attached explosives room, 
designated Building 9926A (Figure 2-2). There are two restrooms in the two sections of 
Building 9926, which, along with indoor floor drains and sinks, discharge to an 875 gallon septic 
tank and 2 seepage pits 5 feet in diameter and 16 feet below grade. The original wing of 
Building 9926 contained a darkroom and a chemical laboratory. The darkroom had a floor drain 
and sink that may have received photoprocessing waste solutions. The laboratory had a fume 
hood sink, which may have discharged solvents such as methanol, TCE, and toluene to the 
septic system. Other cleaning fluids were used in small quantities, probably less than 0.5 gal 
per year per substance, and include hydrochloric, nitric, and sulfuric acids, acetone, and 
isopropyl alcohol. The Building 9926 se-ptic system was removed from service by June 1991 
when the TA-3 sewer system was constructed (SNUNM June 1991 ). 

Building 9926A is used for exploding 5 pound charges for shock wave studies, and explosive 
tests have involved the use of cadmium sulfide.· Building 9926A has a floor drain that 
discharged to a separate seepage pit located west of the other two; this seepage pit is also 5 
feet in diameter and is 12 feet below grade (Figure 2-2). The Building 9926A floor drain system 
reportedly never function~d properly, and the room is dry swept rather than hosed down. 

In addition, a small explosives storage igloo, designated Building 9921, is located northeast of 
Building 9926. Explosives handled in the building include nitroguanidine and PETN. Building 
9921 contains an explosive room with a sink which discharged to a drywelllocated 8 feet east 
of the southeast comer of the building (Figure 2-2). 
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3. EVALUATION OF RELEVANT EVIDENCE 

3.1 Unit Characteristics 

There are no safeguards inherent in the drain systems from Buildings 9926, 9926A, or 9921, or 
in facility operations that could have prevented past releases to the environment. 

3.2 Operating Practices 

As discussed in Section 2.3, effluent was released to the Building 9926 septic tank and seepage 
pits when the septic system was active. Hazardous wastes were not managed or contained at ER 
Site101. -

3.3 Presence or Absence of Visual Evidence 

No visible evidence of soil discoloration, staining, or odors indicating residual contamination 
was observed when soil samples were collected around the seepage pits and septic tanks in 
September and October 1994 (SNUNM September 1994), or beneath the drywell in January 
1995 (SNUNM January 1995b). 

3.4 Results of Previous Sampling/Surveys 

''--:~ A sludge sample was collected from the ER Site 101 septic tank in August 1992 and was 
analyzed for sel~cted radionuclide cons~ituents. The brief narrative report for that sample 
indicated that " ... no parameters were detected that exceeded U.S. Department of Energy derived 
concentration guidelines or the investigation levels established during this investigation." (SNUNM 
June 1993). Apparently no liquid fraction remained in the tank when the sample was collected. 
The analytical results of this sample are presented in Appendix A.1. 

A second round of septic tank sludge samples were collected for waste characterization purposes 
in April1994 and were analyzed for volatile organic compounds (VOCs), explosives, cyanide, and 
RCRA total and Toxicity Characteristic Leaching Procedure (TCLP) metals. Trace concentrations 
of seven VOC compounds were identified in the material. Explosive compounds and cyanide were 
not detected. All eight RCRA metals were detected in two separate samples of the sludge, but 
only one out of eight metals was detected in the TCLP-derived leachate from two samples of the 
same material. The analytical results of the second round of septic tank samples are presented in 
Appendix A.2. 

A third round of waste characterization sludge samples were collected in November 1994 and 
were analyzed for semivolatile organic compounds (SVOCs), isotopic uranium, and tritium. No 
SVOCs were detected. Low activity levels of the three isotopic uranium radionucludes and tritium 
were detected in the material. The analytical results of the third round of septic tank sludge 
characterization samples are also presented in Appendix A.2. 
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A geophysical survey using a magnetic locator was performed at the site in March 1994 to 
attempt to locate the Building 9921 drywell (Lamb 1994). An area approximately 20 feet south 
of Building 9921 was identified as the possible location of the unit, but the actual location was 
later determined with a backhoe to be east of the building (SNUNM January 1995a). No 
attempt was made to use geophysical techniques to identify areas with high moisture content, 
since discharges of significant volumes of effluent did not occur at this site. 

The passive soil-gas survey conducted in June and July 1994 used PETREX ™ sampling tubes 
to identi~ any releases of VOCs and SVOCs from the seepage pit that may have occurred. A 
PETREX M tube soil-gas survey is a semi-quantitative screening procedure that can be used to 
identify many volatile and semivolatile organic compounds. The advantages of this sampling 
methodology are that large areas can be surveyed at relatively low cost, the technique is highly 
sensitive to organic vapors, and the result produces a measure of soil vapor chemistry over a 
two- to three-week period rather than at one point in time. 

Each PETREX ™ soil-gas sampler consists of two activated charcoal coated wires housed in a 
reusable glass test tube container. At each sampling location, sample tubes are buried in an 
inverted position so that the mouth of the sampler is about 1 foot below grade. Samplers are 
left in place for a two- to three-week period, and are then removed from the ground and sent to 
the manufacturer, Northeast Research Institute (NERI), for analysis using thermal desorption
gas chromatography/mass spectrometry. The analytical laboratory reports all sample results in 
terms of "ion counts" instead of concentrations, and identifies those samples that contain 
compounds above the PETREX™ technique detection limits. In NERI's experience, levels 
below 100,000 ion counts for a single compound (such as perchloroethene [PCE] or / 
trichloroethene[TCE]), and 200,000 ion counts for mixtures (such as BTEX or aliphatic 
compounds [C4-C11 cycloalkanes]), under normal site conditions, would not represent 
detectable levels by standard quantitative methods for soils and/or groundwater (NERI 
June 1995). 

Thirty-four PETREX ™ tube samplers were placed in a grid pattern that covered the area 
around the seepage pits and septic tank, and also covered the area between the seepage pits 
and the unpaved site access road which lies about 30 feet north of the seepage pits (SNUNM 
June 1994). Aliphatic and/or BTEX compounds at potentially detectable concentrations were 
identified in soil gas at 6 of the 34 sampling locations. Five out of six of these locations were in 
or next to the access road, and the sixth location was between the road and the central 
seepage pit. PCE was also identified in soil-gas above 100,000 ion counts in one of the five 
roadway locations. Significant levels of VOCs in soil-gas were not detected in PETREX ™ 
tubes placed closest to the seepage pits or septic tank. A map showing the PETREX ™ tube 
sampling locations, and the analytical results of the ER Site 101 passive soil gas survey, are 
presented in Appendix A.3. 

3.5 Assessment of Gaps in Information 

The most recent material in the tank was not necessarily representative of all discharges to the 
unit that have occurred since it was put into service in 1960. The analytical results of the 
various rounds of septic tank sampling were used, along with process knowledge and other 
available information, to help identify the most likely COCs that might be found in soils 
surrounding the septic tank and seepage pits, and beneath the drywell, to help select the types 
of analyses to be performed on soil samples collected from the site. 
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While the history of past releases at the site is incomplete, analytical data from confirmatory soil 
samples collected in September and October 1994 and January 1995 (discussed below) are 
sufficient to determine whether releases of COCs occurred at the site. 

3.6 Confirmatory Sampling 

Although the likelihood of hazardous waste releases at ER Site 101 was considered low, 
confirmatory soil sampling was conducted to determine whether COCs above background or 
detectable levels were released at this site. Samples were collected from the area immediately 
around the three seepage pits and the septic tank in September and October 1994 (SNUNM 
September 1994) (Figure 1-2). This sampling operation is shown in the upper photograph of 
Figure 3-3. In January 1995 a backhoe was used to determine the precise location, 
dimensions, and depth of the Building 9921 drywell, which had no surface expression. The 
drywell excavation operation is shown in the lower photograph of Figure 3-3. Once this small 
drywell was located, soil samples were collected directly beneath it from a single borehole 
located in the center of the unit (SNUNM January 1995a and 1995b). The confirmatory soil 
sampling program was performed in accordance with the rationale and procedures described in 
the Septic Tank and Drainfields (ADS-1295) RCRA Facility Investigation Work Plan (SNLINM 
March 1993), and addenda to the Work Plan developed during the OU 1295 project approval 
process (IT March 1994 and SNUNM November 1994). 

Soil samples were collected from two borings located on opposite sides of the three seepage 
pits, and on opposite sides of the septic tank, in September and October 1994 (Figure 2-2). In 
each seepage pit boring two depth intervals were sampled, the first starting at the bottom of the 
seepage pit, and the second at 1 0 feet below the top of the first sampling interval. The shallow 
and deep sampling intervals around the west seepage pit started at 12 and 22 feet below 
ground surface (BGS) respectively, and shallow and deep intervals around the middle and east 
seepage pits started at 16 and 26 feet BGS respectively. In each of the two septic tank 
borings, one depth interval starting at the bottom of the septic tank (9 feet BGS) was sampled 
(SNUNM September 1994). Finally, in January 1995 soil samples were collected from one 
borehole directly beneath the drywell. The shallow sampling interval started at the bottom of the 
drywell at 4 feet BGS, and the deeper interval started at 1 0 feet below the top of the upper 
interval, or 14 feet BGS (SNUNM January 1995b). A summary of the types of samples, 
number of sample locations, sample depths and analytical requirements for confirmatory soil 
samples collected at this site is presented in Table 3-1. 
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Excavation of the Building 9921 drywell to 
determine the location and depth of the drywell 
gravel. 1/11/95. View looking north-west. 

Collecting soil samples around 
the ER Site 101 Seepage Pits 
north of Building 9926 with the 
Geoprobe sampling equipment. 
10/3/94. 

- Q 

Figure 3-1 : ER Site 101 Photographs 
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The Geoprobe™ .. sampling system was used to collect subsurface soil samples at this site. 
The Geoprobe ™ sampling tool was fitted with a butyl acetate (BA) sampling sleeve and was 
then hydraulically driven to the top of the designated sampling depth. The sampling tool was 
opened, and driven an additional two feet in order to fill the two-foot long by approximately 1.25-
inch diameter BA sleeve. The sampling tool and soil-filled sleeve were then retrieved from the 
borehole. In order to minimize the potential for loss of volatile compounds (if present), the soil 
to be analyzed for VOGs was not emptied from the BA sleeve into another sample container. 
The filled BA sleeve was removed from the sampling tool, and the top seven inches were cut 
off. Both ends of the seven-inch section of fill_ed ~~~eve were immediately capped with a teflon 
membrane and rubber end cap, sealed with tape, and placed in an ice-filled cooler at the site. 
The soil in this section of sleeve was submitted for a VOC analysis. 

Soil from the remainder of the sleeve was then emptied into a decontaminated mixing bowl. 
Following this, one or two more two-footsampling·runs-were completed at each interval in order 
to recover enough soil to satisfy sample volume requirements for the interval. Soil recovered 
from these additional runs was also emptied into the mixing bowl, and blended with soil from 
the first sampling run. The soil was then transferred from the bowl into sample containers using 
a decontaminated plastic spatula. 

Seepage pit and septic tank samples were analyzed for VOCs, SVOCs, cyanide, RCRA metals, 
and hexavalent chromium by an offsite commercial laboratory. Drywell samples were analyzed 
by an offsite commercial laboratory for VOCs, SVOCs, and RCRA metals. Samples were 
shipped to the offsite commercial laboratories by an overnight delivery service. Additional soil 
samples were collected from the seepage pits and septic tank sampling intervals and were 
submitted to the SNUNM ER field laboratory (field laboratory) for TNT analyses using a field 
screening immunoassay technique, and soil pH determinations. TNT-screen samples were 
also collected from both of the drywell sampling intervals and were submitted to the field lab for 
analysis. Also, to determine if radionuclides were released from past activities at this site, two 
composite samples were collected from the west seepage pit shallow and deep sampling 
intervals, and two more composite samples were collected from the middle and east seepage 
pit shallow and deep intervals. These composite samples were analyzed by an offsite 
commercial laboratory for isotopic uranium, and were screened for other radionuclides using 
SNUNM in-house gamma spectroscopy. Soil samples were also collected from the drywell 
intervals and were analyzed by an offsite commercial laboratory for isotopic uranium and 
tritium, and were screened for other radionuclides using SNUNM in-house gamma 
spectroscopy. Routine SNUNM chain-of-custody and sample documentation procedures were 
employed for all samples collected at this site. 
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Table 3-1 
ER Site 101: Confirmatory Sampling Summary Table 

Sampling Analytical Parameters 
Location 

VOCs 
SVOCs 

West seepage RCRA metals + Cr"' 
pit 

Cyanide 
TNT screen 

Soil pH 
lso. uranium composite 

Gamma spec. composite 

VOCs 
SVOCs 

RCRA metals + Cr"· 
Middle and Cyanide 

east 
seepage pits TNT screen 

Soil pH 
lso. uranium composite 

Gamma spec. composite 

VOCs 
SVOCs 

Septic tank RCRA metals + Cr"' 
Cyanide 

TNT screen 
Soil pH 

VOCs 
SVOCs 

RCRA metals 
Building 9921 TNT screen 

drywell 
Isotopic uranium 

Tritium 
Gamma spectroscopy 

~ 
CrS+ = Hexavalent chromium 
lso. = Isotopic 
RCRA = Resource Conservatio 
Spec. = Spectroscopy 
SVOCs = Semivolatile organic 1 

VOCs = Volatile organic compo1 
TNT = Trinitrotoluene 

Number of 
Borehole 
Locations 

2 
2 
2 

2 
2 
2 
2 
2 

4 
4 
4 
4 

4 
4 
4 
4 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 

3-8 

Top of 
Total Number Total Sampling 

Intervals at of Investigative Number of 

Each Boring Samples Duplicate 

Location Samples 

12', 22' 4 
12', 22' 4 
12', 22' 4 

12', 22' 4 
12', 22' 4 
12', 22' 4 
12', 22' 2 
12', 22' 2 

16', 26' 8 1 
16', 26' 8 1 
16', 26' 8 1 
16', 26' 8 1 

16', 26' 8 1 
16', 26' 8 1 
16', 26' 2 
12', 22' 2 

9' 2 
9' 2 
9' 2 
9' 2 
9' 2 
9' 2 

4',14' 2 
4', 14' 2 
4',14' 2 
4', 14' 2 

4', 14' 2 
4', 14' 2 
4', 14' 2 

Date(s) 
Samples 
Collected 

9/28,29/94 

9/29/94-
10/3/94 

10/3/94 

1/11/95 



Quality assurance/quality control (QNQC) samples collected during this effort consisted of one 
set of duplicate soil samples from one of the shallow sampling intervals in the center seepage 
pit (Figure 1-2) and one set of aqueous equipment rinsate samples that were analyzed for most 
of the same non-radiologic constituents as the other seepage pit soil samples. No significant 
concentrations of COCs were detected in the equipment blank samples, and the concentrations 
of constituents detected in the duplicate soil sample were in good agreement with those 
detected in the equivalent field sample from the same interval. Also, soil trip blank samples 
were included with each of the three shipments of ER Site 101 seepage pit and septic tank soil 
samples to the offsite laboratory and were analyzed for VOCs only. Three or more of the 
following compounds were detected in each of the trip blanks: acetone, 2-hexanone, methyl 
ethyl ketone (MEK), methyl isobutyl ketone (MIBK), methylene chloride, and toluene. These 
common laboratory contaminants were either not detected, or were found in lower 
concentrations in the site samples than the trip blanks. Soil used for the trip blanks was 
prepared by heating the material, and then transferring it immediately to the sample container. 
This heating· process drives off any residual organic compounds (if present) and soil moisture 
that may be contained in the material. It is thought that when the soil trip blank container was 
opened at t~e laboratory, it immediately adsorbed both moisture and VOCs present in the 
laboratory atmosphere, and therefore became contaminated. 

A summary of all constituents detected by either commercial laboratory analyses or by the 
SNUNM field laboratory in these confirmatory samples is presented in Tables 3-2, 3-3, and 3-4. 
Results of the SNUNM in-house gamma spectroscopy composite soil sample screening for 

other radionuclides are presented in Appendices A.4 through A.9. Complete soil sample 
analytical data packages are archived in the SNUNM Environmental Operations Records 
Center and are readily available for review and verification (SNUNM October 1994). 

3. 7 Risk Analysis 

As shown in Table 3-4, tritium was detected in soil moisture from the shallow interval drywell 
sample at an activity level of 490 picocuries per liter (pCi/L), and was not detected in the deep 
interval sample from beneath this unit. Background tritium activity levels in SNUNM soils were 
not-evaluated as part of the SNUNM background study completed in March 1996 (IT March 
1996). The soil moisture contained in shallow soil samples such as these represents either 
infiltrated precipitation, or water discharged from the Building 9921 sink to the drywall. It is 
therefore appropriate to compare the tritium activity level detected in the sample soil moisture to 
naturally occurring tritium levels found in precipitation or drinking water samples. The tritium 
activity level of 490 pCi/L detected in this sample was compared to and was found to be slightly 
above the naturally occurring tritium activity range of 1 00 to 300 pCi/L found in precipitation 
samples collected from locations throughout the U.S., and 100 to 400 pCi/L in drinking water 
samples collected from locations around the country (EPA October 1993). A risk assessment 
was therefore performed to further evaluate this tritium activity level. The risk calculation was 
designed to produce a conservatively large estimate of radiation dose to counter uncertainties 
in the soil analytical data. 
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Table 3-2 

ER Site 101 
Summary of Organic and Other Constituents, and pH Measurements in Confirmatory Soil Samples 

Collected Around the Seepage Pits, Septic Tank, and Drywell 

VOCs SVOCs TNT Screen 

Top of Method 8240 Method 8270 Cyanide Colorimetric 
Sample Sample Method method 

Sample Sample Sample Sample Location Interval 2-Hexa- Meth. Phenan- 9010/ based 
Number Matrix Type Date (Figure 2) (fbgs) Acetone none MEK MIBK Chloride Toluene threne Chrysene 9012 on EPA 8515 

Seepage Pits Soil Samples: 
017943-1,2 Soil Field 9/28/94 SP1-1 12 ND ND ND ND 2J ND ND ND ND ND 
017945-1,2 Soil Field 9/29/94 SP1-1 22 ND ND ND ND 1.9 J ND ND ND 1,200 ND 
017946-1,2 Soil Field 9/29/94 SP1-2 12 ND ND ND ND 2.3 J ND ND ND 710 ND 
017947-1,2 Soil Field 9/29/94 SP1-2 22 ND ND ND ND 2.3 J ND ND ND ND ND 
017948-1,2 Soil Field 9/29/94 SP2-1 16 ND ND ND ND 2.8 J ND ND ND ND ND 
017950-1,2 Soil Dupl. 9/29/94 SPD2-1 16 ND ND ND ND 3.1 J ND ND. ND ND ND 
017949-1,2 Soil Field 9/29/94 SP2-1 26 ND ND ND ND 2.7 J ND ND ND ND ND 
017952-1,2 Soil Field 10/3/94 SP2-2 16 7.9 J ND ND ND 1.6 J 2.4 J ND ND ND ND 
017953-1,2 Soil Field 10/3/94 SP2-2 26 ND ND ND ND 1.9 J 8.2 ND ND ND ND 
017956-1,2 Soil Field 10/3/94 SP3-1 16 ND ND ND ND 1.8 J 11 ND ND ND ND 
017957-1,2 Soil Field 10/3/94 SP3-1 26 ND ND ND ND 1.2 J ND ND ND ND ND 
017958-1,2 Soil Field 10/3/94 SP3-2 16 7.3 J ND ND ND 1.1 J 5 ND ND ND ND 
017959-1,2 Soil Field 10/3/94 SP3-2 26 5J ND ND ND ND ND ND ND ND ND 
017944-1 Soil TB 9/28/94 Site 101 NA 11 ND ND ND 4.7 J 1.3 J NS ND NS NS 
017951-1 Soil TB 9/29/94 Site 101 NA ND 2.1 J ND 1.2 J 4J ND NS ND NS NS 

Septic Tank Soil Samples: 
017954-1,2 Soil Field 10/3/94 ST-1 9 7.7 J ND ND ND 1.5 J 6.1 34 J 42 J ND ND 
017955-1,2 Soil Field 10/3/94 ST-2 9 6.6 J ND ND ND ND ND ND ND ND ND 
017960-1 Soil TB 10/3/94 Site 101 NA 25 ND 3J ND 2.5 J 2.3 J NS NS NS NS 

017965-1,2,4 Water EB 10/4/94 Site 101 NA 6.6 J ND ND ND 1.2 J ND ND ND ND NS 

Soil pH 

ASTM 

Method 

I Units I 4972 
(pH units) 

uglkg 8.3 
ug/kg 8.3 
ug/kg 8.5 
ug/kg 8.4 
ug/kg 8.2 
ug/kg 8 
ug/kg 8.6 
ug/kg 7.8 
ug/kg 7.9 
ug/kg 7.6 
ug/kg 7.9 
ug/kg 7.6 
ug/kg 7.8 
ug/kg NS 
ug/kg NS 

ug/kg 7.7 
ug/kg 8 
ug/kg NS 
ug/L NS 
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Table 3-2, concluded: 

ER Site 101 
Summary of Organic and Other Constituents, and pH Measurements in Confirmatory Soil Samples 

Collected Around the Seepage Pits, Septic Tank, and Drywell 

VOCs SVOCs TNT Screen 

Top of Method 8240 Method 8270 Cyanide Colorimetric 
Sample Sample Method method 

Sample Sample Sample Location Interval 2-Hexa- Meth. Phenari- 9010/ based 
Matrix Type Date (Fi!lure 2) (fbgs) Acetone none MEK MIBK Chloride Toluene threne Chrysene 9012 onEPA8515 

: .') 

Soil pH 

ASTM 
Method 

I Units I 4972 
(pH units) 

Drywall Soil Samples: 

ls;~J I I ~~ I 11.7 J I I ug/kg 88 016907-1,2 1 Soil I Field 1111/95 DW-1 4 ND ND NO ND ND E3E3E3EJ 016908-1,2 I Soil I Field 1/11/95 OW~1 14 NO ND 1.5 J fill) 111_0 _N[) ND 1 ug/kg 

Laboratory Reporting Limit For Soil 
Laboratory Reporting Limit For Water 

I I 
P~oposed SubpartS Action Level For Soil 

~ 
Dupl. = Duplicate soil sample 
EB = Equipment rinsate blank 
fbgs = feet below ground surface 

10 10 
10 10 

8E+06 None 

J = Result is detected below the reporting limit or is an estimated concentration. 
MEK = Methyl ethyl ketone, or 2-Butanone 
Meth. chloride = Methylene chloride 
MIBK = Methyl isobutyl ketone, or 4-methyl-2-pentanone 
NA = Not applicable 
NO= Not detected 
NS = No sample 
SVOCs = Semivolatile organic compounds 
TB = Trip blank 
TNT = Trinotrotoluene 
VOCs = Volatile organic compounds 
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10 
10 

5E+07 

10 5 5 330 330 500 1,000 u~g~ 10 5 5 10 10 10 NA ug/L 

4E+06 9E+04 2E+07 2.4E+07 9.6E+03 2E+06 4E+04 ug/kg 
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Table 3-3 

ER Site 101 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Seepage Pits, Septic Tank, and Drywell 

-- --

Top of 
Sample Sample RCRA Metals, Methods 6010 and 7471 

Sample Sample Sample Sample Location Interval 
Number Matrix Type Date (Figure 2) (fbgs) As Ba Cd Cr, total Pb Hg Se 

Seepage Pits Soil Samples: 
017943-2 Soil Field 9/28/94 SP1-1 12 2.7 112 NO 8.2 7.2 NO 0.58 
017945-2 Soil Field 9/29/94 SP1-1 22 2.4 52.6 NO 7.8 6.1 NO NO 
017946-2 Soil Field 9/29/94 SP1-2 12 2.3 88.1 NO 23.6 6.4 NO NO 
017947-2 Soil Field 9/29/94 SP1-2 22 2.1 51.7 NO 8.3 7.3 NO NO 
017948-2 Soil Field 9/29/94 SP2-1 16 3 85.8 NO 8.7 5.7 NO NO 
017950-2 Soil Oupl. 9/29/94 SP02-1 16 3.2 79.6 NO 8.8 7.1 NO NO 
017949-2 Soil Field 9/29/94 SP2-1 26 2.3 59.1 NO 9.2 6.6 NO NO 
017952-2 Soil Field 10/3/94 SP2-2 16 2.6 115 NO 9.1 5.6 NO NO 
017953-2 Soil Field 10/3/94 SP2-2 26 2.4 73.3 NO 8.9 6.6 NO NO 

1 017956-2 Soil Field 10/3/94 SP3-1 16 3.1 80.4 NO 7.3 9.9 NO 1.3 
: 017957-2 Soil Field 10/3/94 SP3-1 26 2.2 97.8 NO 7.9 6.3 NO NO 
017958-2 Soil Field 10/3/94 SP3-2 16 2 90.5 NO 9.5 5.4 NO NO 
017959-2 Soil Field 10/3/94 SP3-2 26 2.1 58.3 NO 18.1 6.1 NO NO 

Septic Tank Soil and QA Samples: 
017954-2 Soil Field 10/3/94 ST-1 9 2.8 96.4 NO 8.8 7.1 NO NO 
017955-2 Soil Field 10/3/94 ST-2 9 2.8 150 NO 9.8 9.3 NO NO 
017965-3 Water EB 10/4/94 Site 101 NA NO 0.01 NO 0.0051 J 0.0037 NO NO 

Orywell Soil Samples: 
018907-2 Soil Field 1/11/95 DW-1 4 2.5 114 NO 5.3 4.4 J NO NO 
018908-2 Soil Field 1/11/95 OW-1 14 2.4 131 NO 6.7 5.1 NO NO 
Laboratory Reporting Limit For Soil 1 1 0.5 1 5 0.1 0.5 
Laboratory Reporting Limit For Water 0.01 0.01 0.005 0.01 0.003 0.0002 0.005 

Number of SNUNM Background Soil Sample Analyses * 15 727 1,740 647 536 1,724 2,134 
SNUNM Soil Background Range * 2.1-7.9 0.5-495 0.0027-6.2 0.5-31.4 0.75-103 0.0001-0.68 0.037-17.2 
SNUNM Soil Background UTL or 95th Percentile * 7 214 0.9 15.9 11.8 <0.1 <1.0 
Proposed Sub(>art S Action Level For Soil 0.50 6,000 80 80,000 ** 400 ••• 20 400 

Other 
Metals: 

Cr5+ 

Ag Method 7196 Units 

NO NO mg/kg 
NO NO mg/kg' 
NO NO mg/kg 
NO NO mg/kg 
NO NO mg/kg 
NO NO mg/kg 
NO NO mg/kg 
NO NO mg/kg-
NO NO mg/kg 
NO NO mg/kg 
NO NO mg/kg 
NO NO mg/kg 
NO NO mg/kg 

-
NO NO mg/kg 
NO NO mg/kg 
NO NS mg/L 

NO NS mg/kg 
NO NS mg/kg 
1 0.05- 0.1 mg/kg 

0.01 NA mg/L 

2,302 393 NA 
0.0016-8.7 0.02-<2.5 mg/kg 

<1.0 <2.5 mg/kg 
400 400 •• mg/kg 
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Table 3-3, concluded: 

ER Site 101 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Seepage Pits, Septic Tank, and Drywall 

~ 

As= Arsenic. Arsenic background concentrations presented above are based on analyses of subsurface soil samples collected in the Coyote Test Field (CTF) area. 
Ba = Barium. Barium background concentrations presented above are based on analyses of subsurface soli samples collected In the Southwest and CTF areas. 
Be = Beryllium. Beryllium background concentrations presented above are based on analyses of surface and subsurface samples collected In the Southwest, CTF, and Offsite areas 
Cd = Cadmium. Cadmium background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF, and Offsite areas. 
Cr = Chromium. Chromium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest area. 
Cr6+ = Hexavalent chromium. Hexavalent chromium background concentrations presented above are based on analyses of surface and subsurface soil samples 

collected in the Southwest area. 
Pb = Lead. Lead background concentrations presented above are based on analyses of subsurface samples collected in the Southwest and Offsite areas. 
Hg = Mercury. Mercury background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Se = Selenium. Selenium background concentrations presented above are based on analyses of surface and subsurface soli samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Ag = Silver. Silver background concentrations presented above are based on analyses of subsurface soil samples collected in the North, Tijeras, Southwest, CTF, and Offsite areas. 

CTF =Coyote Test Field 
Dupl. = Duplicate soil sample 
EB = Equipment rinsate blank 
fbgs = Feet below ground surface 
J = Result is detected below the reporting limit or is an estimated concentration. 
NA = Not applicable 
ND = Not detected 
QA = Quality assurance 
UTL =Upper Tolerance Limit 
* IT March 1996 
** 80,000 mg/kg is for Cr3

+ only. For Cr6+, proposed SubpartS action level is 400 mglkg. 
*** No proposed SubpartS action level for lead in soil, 400 ppm is EPA proposed action4evel (EPA July 1994) 
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Table 3-4 

ER Site 101 

Summary of Isotopic Uranium and Tritium in Confirmatory Soil Samples 

Collected Around the Seepage Pits and Drywell 

Isotopic Uranium 

Method EPI A-011 B for seepage pit samples, 

and Method HASL-300 for drywell samples 

Tritium 

Method 
Top of (pCi/g) EPA-600 906.0 

Sample Sample U-233/ U-233/ U-233/ (pCi/L) 
Sample Sampl Sample Sample Location Interval U-234 U-234 U-234 U-235 U-235 U-235 U-238 U-238 U-238 
Number Matrix Type Date (Figure 2) (fbgs) Result Error* M.D.A. Result Error* M.D.A. Result Error* M.D.A. Result Error * 

Seepage Pits Composite Soil Samples: 
023854-1 Soil Compos. 9/28/94 SP1-1/2 12 0.864 0.125 0.09 0.036 J 0.020 0.09 0.83 0.121 0.09 
023855-1 Soil Compos. 9/29/94 SP1-1/2 22 0.646 0.115 0.09 0.031 J 0.022 0.09 0.663 0.116 0.09 
023856-1 Soil Compos. 9/29/94 SP2,3-1/2 16 0.623 0.1 0.09 0.034 J 0.02 0.09 0.547 0.092 0.09 
023857-1 Soil Compos. 10/3/94 SP2,3-1/2 26 1.73 0.245 0.09 0.066 J 0.0391 0.09 1.65 0.237 0.09 

Drywell Soil Samples: 
018907-4,5 Soil Field 1111/95 DW-1 4 1.1 0.19 0.039 0.052 0.032 0.013 1 0.17 0.034 490 190 
018908-4,5 Soil I Field 1/11/95 DW-1 14 1 0.24 0.13 0.011 0.047 0.095 1 0.23 0.075 ND 150 

Number of SNUNM Background Soil Sample Analyses ** 14 283 90 u 
SNUNM Soil Background Range ** 0.44-<5.02 0.004-3 0.153-2.3 u 
SNUNM Soil Background 95th Percentile ** <5.02 0.16 1.4 u 
Nationwide Tritium Range in Precipation and Drinking Water ••• NA NA NA 100-400 

Notes: 
U-233 = Uranium 233 
U-234 = Uranium 234. Uranium 233/234 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 
U-235 = Uranium 235. Uranium 235 background concentrations presented above are based on analyses of surface and subsurface soil samples collected In the 

Southwest area. 
U-238 = Uranium 238. Uranium 238 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 

Compos. = Composite 
CTF = Coyote Test Field 
fbgs = Feet below ground surface 
J = Result is detected below the reporting limit or is an estimated concentration. 
M.D.A. = Minimum detectable activity 
ND = Not detected 
pCi/g = Picocuries per gram 
pCi/L = Picocuries per liter 
U = Undefined for SNUNM soils 
UTL = Upper Tolerance Limit 
• Error = +- 2 sigma uncertainty 
** IT March 1996 
***EPA October 1993 

D.L. 

300 
250 



The PIP in Appendix J, Section 1.3.6 stipulates that, for the purpose of computing media action 
levels, the total radiation dose at a site should not be greater than 15 millirem/year (mrem/yr) 
(SNUNM February 1995). 15 mrem/yr is also the maximum annual effective dose for all 
pathways that is being considered in the preliminary staff working draft of the EPA Radiation 
Site Cleanup regulation (EPA 1994). Therefore, 

• if the dose estimate is unacceptable (greater than 15 mrem/yr), further investigation 
and remediation may be needed; or 

• if the dose estimate is acceptable, the potential for health. hazards at the site is 
extremely low, and further remedial actions are not needed. 

The dose estimate for the tritium activity level cited above was computed using methods and 
equations promulgated in proposed Subpart·s documentatton (EPA July 1990). Accordingly, all 
calculations were based on the very conservative assumption that the receptor dose from 
radionuclide_s result~ from ingestion of 0.2 grams per day of contaminated soil for each of the 
365 days in a year. 

Calculation of radionuclide doses requires values of dose conversion factors for internal 
radiation from ingestion [(DCF(i)], which are used to convert radionuclide activities (in units of 
picocuries per gram [pCi/g]) into effective dose equivalents (in units of mrem/yr). A published 
DCF(i) value was found for tritium (0.000000063 [6.3E-08] mrem/pCi) (Gilbert et al., 1989); this 
DCF(i) value was used in the risk calculation. 

To assure that the computed doses were conservatively large, the maximum observed activity 
of tritium detected at this site (490 pCi/L) was employed in the risk calculation. Analytical 
results for tritium in soil moisture are reported by the laboratory in units of pCi/L, and must be 
converted to units of pCi/g for the risk calculation presented below. The following conversion 
calculation was used: 

Specified by the laboratory: 750 grams of sample, 7.4% by weight soil moisture in 
sample, tritium result of 490 pCi!L in soil moisture (SNUNM January 1995c) 

(1) 

(2) 

(3) 

(4) 

490 pCi/L x 1 U1 000 g = 0.49 pCi/g of soil moisture; 

750 grams of sample x 0.074 = 55.5 g of soil moisture in sample; 

55.5 g of soil moisture x 0.49 pCi/g in soil moisture = 27.19 pCi of tritium activity 
in the 750 g soil sample; and 

27.19 pCi in 750 g of soil sample = 0.036 pCi/g for drywell soil 

Following proposed Subpart S methodology, the equation and parameter values used to 
calculate the summed radiation dose were: 
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where: DOSE 

DSR(i) 
I 

DCF(i) 
S(i) 

= 

= 
= 
= 
= 

DOSE= 2:;[DSR(i) x S(i)] 

total effective dose equivalent (mrem/yr); 

dose-to-soil concentration ratio for the ith radionuclide = I x DCF(i), where: 
soil ingestion rate = 0.2 grams/day = 73 grams/year; and 
internal radiation dose conversion factor for the ith radionuclide (mrem/pCi), 
soil concentration of the ith radionuclide (pCi/g) 

The results of the radionuclide risk calculations show that the radiation dose (1. 7E-07 mrem/yr) 
from the highest tritium activity detected (490 pCi/L, or 0.036 pCi/g) is much less than 15 
mrem/yr. Therefore, the site is considered to be risk-free in terms of radionuclide contamination. 

3.8 Rationale for Pursuing a Risk-Based NFA Decision 

As discussed in Section 3.4, the passive soil gas survey identified potentially detectable 
concentrations of aliphatic and BTEX compounds at 6 of the 34 PETREX ™ soil-gas sampling 
locations at this site. PCE was also identified in soil-gas above 100,000 ion counts at one of 
the six locations. Potentially detectable levels of VOCs in the soil were detected only at 
PETREX ™ locations in or near the dirt access road to the site or in areas used for vehicle 
parking. Significant levels of VOCs in soil-gas were not detected in PETREX ™ tubes placed 
closest to the seepage pits or septic tank, and SVOCs were not detected in soil gas at any of 
the sampling locations. Confirmatory soil samples were not collected in road or parking areas 
where VOCs (mainly BTEX) were identified in PETREX ™ tubes because it was apparent that 
the compounds (if present in soils) originated from vehicles using at the site, rather than from 
the seepage pits or septic tank. 

Confirmatory soil sampling around the seepage pits and septic tank, and beneath the drywell did 
not identify any residual COCs indicating past discharges that could pose a threat to human 
health or the environment. As shown in Table 3-2, only three VOC compounds (acetone, 
methylene chloride, and toluene), which are common laboratory contaminants, were detected in 
soil samples collected from this site. Two SVOC constituents (phenanthrene and chrysene) were 
detected at below reporting limit concentrations in one of the soil samples collected next to the 
septic tank, and no SVOC compounds were found in any of the other samples collected at this 
site. The detected concentrations of phenanthrene and chrysene were well below proposed 
Subpart S action levels for these compounds. Cyanide was detected in one of the shallow and 
one of the deep interval soil samples collected around the west seepage pit at concentrations of 
1,200 and 710 micrograms per kilogram (ug/kg) respectively. These concentrations are much 
lower than the proposed SubpartS action level of 2,000,000 ug/kg for this constituent. Cyanide 
was not identified in any of the other seepage pit or septic tank soil samples. TNT was not 
detected in any of the seepage pit, septic tank, and drywell soil samples, and soil pH 
measurements of material collected from the seepage pits and septic tank sampling intervals 
ranged from neutral to slightly alkaline. 

As shown on Table 3-3, soil sample analytical results indicate that the nine metals that were 
targeted in the Site 101 investigation were either (1) not detected, or (2) were detected in 
concentrations below the background UTL or 95th percentile concentrations presented in the 
araft SNUNM study of naturally-occurring constituents (IT March 1996), or (3) were less than 
the proposed Subpart S action levels for these metals. 
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:::·.~ Isotopic uranium activity levels that were detected in the soil samples were found to be below 
the corresponding 95th percentile background activity levels presented in the IT March 1996 
report for those radionuclides (Table 3-4). The tritium activity level detected in the drywell 
shallow interval sample was determined to result in a radiation dose much lower than the 
maximum acceptable radiation dose of 15 mrem/yr at a site presented in the PIP (SNUNM 
February 1995). Also, the gamma spectroscopy semi-qualitative screening of shallow and deep 
interval composite soil samples did not indicate the presence of contamination from other 
radionuclides in soils at this site (Appendices A.4 through A.9). 

. :. :-.. 

Finally, the ER Site 101 septic tank contents were removed and the tank was cleaned in 
November 1995 (SNUNM November 1995). The tank was then inspected by a representative of 
the New Mexico Environment Department (NMED) to verify that the tank contents had been 
removed and the tank had been closed in accordance with applicable State of New Mexico 
regulations (SNUNM December 1995) . 
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4. CONCLUSION 

Sample analytical results generated from this confirmatory sampling investigation have shown that 
detectable or significant concentrations of COCs are not present in soils at ER Site 1 01, and that 
additional investigations are unwarranted and unnecessary. Based on archival information and 
chemical and radiological analytical results of soil samples collected next to the seepage pits and 
septic tank, and beneath the drywall, SNUNM has demonstrated that hazardous waste or COCs 
were not released from this SWMU into the environment (Criterion s· of Section 1.2), and the site 
does not pose a threat to human health or the environment. Therefore, ER Site 1 01 is 
recommended for an NFA determination. 
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Appendix A 

OU 1295, Site 101 
Results of Previous Sampling and Surveys 
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Appendix A.1 

ER Site 101 
Summary of Constituents Detected in 1992 Septic Tank Samples 
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Appendix A.l 

ER Site 101 
Summary of Constituents Detected in 1992 Septic Tank Samples 

Buildings 9926 and 9920 
Coyote Test Field 

Sample 10 No. SNLA008592 
Tank ID No. NRN 

On August 18, 1992, a sludge sample was collected from the septic tank serving Buildings 
9926 and 9920 for radiochemical analysis. During review of the radiological data, no 
parameters were detected that e~ceeded U.S. Department of Energy derived concentration 
!!uidelines or the investi~:mtion levels established durin!! this investi!!ation. 
..... '- .... -
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Appendb: A.l, concluded: 

ERSite 101 
Summary of Constituents Detected in 1992 Septic Tank Samples 

Building NoJArea: 

Tank JD No.: 

Date Sampled: 

Sample ID No.: 

Analytical Parameter 

Gress Alpha 

G;::~:: Alpha 

Results of Septic Tank Analyses 
(Sludge Sample) 

9926/9920 CTF 

NRN 

B/18/92 

SNLA008592 

I 

Measured 
Concentration 

1 E.;. 1 

.± 2 Sigma 
Uncertainty Units 

I . pCi/g I 
I 2E.;. 1 I pCiig I 
I i E.;. 1 I pCi/g I 
I 2E.;. 1 I pCi/g I 
I 1 E.-.1 I pCi/~ I 
I 2c.;.i I pCi/g I 

r--------------------+------------------------~-----------------+--------------

1 :::: l :~:.: II 
I " ... - . 

Po;c.:::;ium-<:0 

Lec.c-2i 2 

Le;::c'-21 4 

Radit.:m-226 

Thcnum-234 

Thallium-208 

NO = Not Detected 
NA = Not Applicable 

<0.03 13 ( <0.0235) 

0.00598 (<0.00760) 

1.21 (<0.223) 

0.0524 (<0.0130) 

0.0557 ( <0.01 95) 

0.181 (<0.143) 

0.177 (<0.111) 

0.0145 ( <0.00999) 

I pCi/L II 
NA I pCi/mL I 

~.00329 I pCi/mL I 
0.0922 I pCi/mL 

C.00818 I pCi/mL 

0.00896 pCi/mL 

0.0841 pCi/mL 

0.0751 pCi/mL 

0.00414 pCi/mL 

Note: Values in parenthesis are measurements reported by Enseco!Riv!AL in pCi/g (wet 
weight). 
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ER Site 101 
Summary of Constituents in 1994 Septic Tank Samples 
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Appendix A.2 

ER Site 101 
Summary of Constituents in 1994 Septic Tank Samples 

Sample Sample Sample Sample Detection +- 2 Sigma 
N b M . T D um er atnx 1yoe ate M h d et o c omooun dN a me R esult L . im1t Uncertainty Units 

April1994 Samples: 
015448-9 Sludge Field 4/14/941 8240 (VOCs) I Acetone 0.41 0.02 NA mglkg 

8240 (VOCs) 2-Butanone 0.11 0.010 NA mglkg 
8240 (VOCs) Carbon Disulfide 0.011 0.010 NA mg/kg 

I 8240 (VOCs) Ethyl Benzene 0.005 J 0.010 NA .mg/kg 
8240 (VOCs) Methylene Chloride .009 J 8 0.010 NA mglkg 
8240 (VOCs) Toluene 0.005 J 0.010 I NA mg/kg 
8240 (VOCs) Xylenes (Total) 0.018 0.010 NA mg/kg 

015448-101 Sludge I Dupl. 4/14/94 8240 (VOCs) Acetone 0.17 0.050 I NA mglkg 
8240 (VOCs) 2-Butanone 0.050 0.050 I NA mglkg 

I I 8240 (VOCs) Carbon Disulfide 0.008 J 0.025 I NA mg/kg 

I I I 8240 (VOCs) Methylene Chloride 0.016 J 8 0.050 I NA mglkg 

I I I I 8240 (VOCs) Toluene 1 o.o1o J 1 0.025 I NA mglkg 

I I I I 8240 (VOCs) I Xylenes (Total) o.o19 J 1 0.025 I NA 1 mglkg 

I I I I I I I I I 
I I I I I I I I 

015448-11 I Sludge I Field 14/14/941 6010 I Arsenic I 6.0 I 1.7 I NA mglkg 

I I I I 6010 I Barium I 110 I 3.4 I NA I mglkg 

I I I I 6010 I Cadmium I 19 I 0.85 I NA mglkg 

I I I I 6010 I Chromium I 26 I 3.4 I f'IA mg/kg 

I I I I 6010 I Lead I 65 I 6.8 I NA mglkg 

I I I I 7470 I Mercury I 1.6 0.10 I NA mglkg 

I I I I 6010 I Selenium I 2.4 I 0.17 I NA 1 mglkg 

I I I I 6010 I Silver 5.7 I 1.7 I NA 1 mglkg 

I I I I I I I I 
015448-121 Sludge I Dupl. 14/14/941 6010 I Arsenic I 12 I 2.7 I NA 1 mglkg 

I I I I 6010 I Barium I 390 I 5.4 I NA mglkg 

I I I I 6010 I Cadmium I 54 I 1.4 I NA mglkg 

I I I I 6010 I Chromium I 62 I 5.4 I NA mglkg 

I I I I 6010 I Lead I 320 I 11 I NA 1 mglkg 

I I I I 7470 I Mercury I 2.6 I 0.12 I NA mglkg 

I I I I 6010 I Selenium I 6.9 I 1.4 I NA mg/kg 

I I I 6010 I Silver 14 2.7 I NA I mglkg 

I I I I I 
I I I I I I I 

015448-13 Sludge I Field 4/14/941 TCLP/6010 Arsenic I NO 0.1 I NA mg!L 
TCLP/6010 I Barium 1.9 I 0.02 I NA I mg!L 

I I TCLP/6010 I Cadmium ND I 0.005 I NA mg/L 

I I I TCLP/6010 Chromium NO I 0.02 I NA mg/L 
TCLP/6010 I Lead I NO 0.04 I NA mg/L 

I I TCLP/7470 Mercury NO 0.0002 I NA mg!L 

I I TCLP/6010 Selenium NO 0.1 I NA mg!L 

I I l GLl-'/oU10 I Silver I NIJ I U.U1 I NA mg/L 
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Appendix A.2, concluded: 

ER Site 101 
Summary of Constituents in 1994 Septic Tank Samples 

Sample Sample Sample Sample 
b Num er Matrix Type Date Method 

April1994 Samples, continued: I 
015448-141 Sludge 1 Dupl. 14/14/94 TCLP/6010 

I I I TCLP/6010 I 
I I I TCLP/6010 I 
I I I TCLP/6010 

I I I TCLP/6010 

I I I TCLPn470 

I I I TCLP/6010 

I I I TCLP/6010 

I I I I 
015448-191 Sludge I Field 14/14/941 8330 
015448-20 I Sludge I Dupl. 14/14/941 8330 

I I I I 
015448-151 Sludge I Field 14/14/941 9012 
015448-161 Sludge I Dupl. 14/14/941 9012 I 

I I I I I 
I I I I I I 

November 1994 Samples:1 I I 
018422-1 1 Sludge I Field 111/2/941 8270 I 

I I I I I 
018422-2 I Sludge I Field 111/2/941 I 

I I I 1 Gamma Spec. I 
I I I I Gamma Spec. I 
I I I I Gamma Spec. I 
I I I I I 
I I I I Gamma Spec. I 
I I I I Gamma Spec. I 

I I I I Gamma Spec. I 

I I I I Gamma Spec. I 
I I I I Gamma Spec. I 
I I I I I 
I I I 1 Gamma Spec. I 

J I I I I 
018422-3 I Sludge I Field 111/2/941 HASL-300 

I I I I HASL-300 I 
I I I I HASL-300 

I I I I I 
01 !l422-3 1 ~luage 1 field 111/2/941 E:I-'A-600 806.0 I 

Notes 

B = Compound detected in the laboratory blank. 
Dupl. = Duplicate 
Explos. = Explosives 
J = Result is detected below the reporting limit 

or is an estimated concentration. 
mg/L = Milligrams per liter 
mg/kg = Milligrams per kilogram 
NA = Not applicable 
NO = Not detected 

p:\s:lt:abi\S 101 tank.x!s 

Comoound N a me Result 

I 
Arsenic I NO 
Barium 1.9 

Cadmium I NO 
Chromium NO 

Lead I NO 
Mercury NO 
Selenium I NO 

Silver NO 

12 explos. compounds NO 
12 explos. compounds NO 

I 
Cyanide I NO 
Cyanide I NO 

I 
I 
I 

SVOCs I NO 

I 
Uranium Series: I 

Uranium-238 I 0.452 
Thorium-234 I 0.453 
Radium-226 I 0.292 

Thorium Series: I 
Thorium-232 I 0.08 
Radium-228 I 0.08 
1 horium-228 I 0.041 
Radium-224 I 0.492 

Lead-212 I 0.041 
Other Radionuclides: I 

Potassium-40 I 0.382 

I 
Uranium-238 I 11 
Uranium-235 I 0.52 

Uranium-233/234 I 20 

I 
lntium I 2400 

NP = Not provided by laboratory 
pCi/g = Picocuries per gram 
pCi/L = Picocuries per liter 
pCilmL = Picocuries per milliliter 
Spec. = Spectroscopy 

Detection +- 2 Sigma 
Limit Uncertainty 

I I 
I 0.1 I NA 

I 0.02 I NA 

I 0.005 I NA 

I 0.02 I NA 

I 0.04 I NA 

I 0.0002 I NA 

I 0.1 I NA 

I 0.01 I NA 

I I 
I 1.25 I NA 

I 1.25 I NA 

I I 
I 8.7 I NA 

I 8.7 I NA 

I I 
I I 
I I 
I 33-170 I NA 

I ! 
I ! 
I NP I 0.192 

I NP I 0.192 

I NP I 0.317 

I I 
I NP I 0.054 

I NP I 0.054 

I NP I 0.025 

I NP I 0.296 

I NP I 0.025 

I I 
I NP I 0.193 

I I 
I 0.03 I 1.3 

I 0.013 I 0.12 

I 0.035 I 2.3 

I I 
I 2400 I 1500 

SVOCs = Semivolatile organic compounds 
TCLP =Toxicity. Characteristic Leaching Procedure 
VOCs =Volatile organic compounds 
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Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg!L 

mg/kg 
mg/kg 

I mg/kg 
mg/kg 

I 
I 
I 
1 mglkg 

I 
I 
I pCi/mL 
IPCilmL 
I pCi/mL 

I pCi/mL 
1 pCi/mL 
IPCilmL 
lpCi/mL 
1 pCi/mL 

I 
1 pCi/mL 

pCi/g 

I pCilg 
pCi/g 

I 
pCI/L 
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ER Site 101 
Summary of 1994 PETREX ™ Passive Soil-Gas Survey Results 
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Appendix A.3 

ER Site 101 
Sununary of 1994 PETREX™ Passive Soil-Gas Survey Results 

PETREX Relative Soil Gas Response Values 
(in ion counts) 
STD SITE 101 

Sample PCE ICE BTEX Aliphatics 
Phase I Sampling 

162 ND ND 2324 16666 
163 ND ND 20331 ND 
164 2492 ND 8162 5397 
165 4056 ND 339458 239108 
166 1530 ND 29994 11405 
167 ND NO 201640 233076 
168 ND ND 10834 20532 
169 8672 ND 16141 14023 
170 ND ND 41158 10765 
171 ND ND 9210 8146 
172 ND ND 5188 ND 
173 16400 NO 73461 48914 
174 ND ND 3804 ND. 
175 ND ND ND 1554 
176 1622140 ND 527401 238820 
177 ND ND 9767720 1970596 
178 ND NO 8618820 854316 
179 ND ND 1300874 367030 
180 ND NO 100563 25296 

D-1168 1547 ND 1033 1026 
* 900 ND NO 4553 6219 
* 901 ND ND 4732 ND 

Phase II Sampling 574 ND ND 13936 7966 
575 ND ND 2505 ND 
576 ND ND 9274 5042 
577 ND ND 14888 8386 
578 ND ND 2057 1379 
579 1160 ND 2055 4025 
580 ND ND 2132 474 
581 ND ND ND 421 
582 ND ND ND 485 
583 ND ND 46796 44924 
584 ND ND 28181 66457 
585 ND NO 47184 75269 
586 ND ND 36723 27587 
587 ND NO 30296 44163 
588 ND NO 10621 29455 
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Appendix A.3 concluded: 

.·. ER Site 101 
Summary of 1994 PETREX™ Passive Soil-Gas Survey Results 

PETREX Relative Soil Gas Response Values 
(in ion counts) 
STD SITE 101 

Sample PCE TCE BTEX Aliphatics 

* 900 ND ND ND ND 

* 901 ND ND ND ND 
D-2575 ND 
D-2583 ND 

NO 
NO 

5,857 
50,395 

1,034 
42,573 

PCE - Tetrachloroethene 
Indicator Mass Peak(s) 164 

TCE - Trichloroethene 
Indicator Mass Peak(s) 130 

BTEX-Benzene, Toluene, Ethylbenzene/Xylene(s) 
Indicator Mass Peak(s) 78, 92, 106 

Aliphatics - C4-C 11 Cycloalkanes/alkenes 
Indicator Mass Peak(s) 56, 70, 84, 98, 112, 

126, 140, 154 

D - Duplicate Sample 
Sample numbers in thousands duplicate of sample numbers in hundreds 

* QNQC Blank Sample -No Compounds Detected 
above the PETREX Normal reporting Limits 

A-14 



=!> ...... 
01 

KM KJII fl71..-Dn SL •ZI2U'UI 
NU~) 

l:.'l"'t~J\;1 •• -nt·u• RJt 11Cla • ,,,_ ...... , 

, 
~. 

·~r 

8 

1t..i>~4 

I~.J 3 ~~ 
.... , ,.,..., .. , " ..... n;h lnaUhd• ll.C 

lOS P'c;~rhl ''"'' s ... u. 100 
L..h• .. d. Celenul!• IOZU 

(lOl) Ul-00110 

...... 
0 

!Drawn By: 

JCS 

.·.· 

~ .. P't-a"UI'IVlt' 
r.rtru' Jilr.ii &».~. ,., •• -'"':td ...... 

·ole: 

5/23/1995 

F"llo Name: 

101_1.dwg 

Sandia Notional Laboratories 

STD Site 101 
Albuquarquo. Haw lrolo•lco 

~~~ 

.... 

!!!.l!!ll_ --------· ... --·
• rtWd'-~ .. !W.:fKf.'i'~.~.'lu 
A UNJIILIIHH.II 

'1,. ..... 
D IDDIIH D 

DIIJIIIMnJID .......... 
~ .. -&-.... 
• mnn• 
<0-LIOCI'IU _,..., 
M IAIDIWUt 

MW ... l( 

..... uu. 
OWIMa.I 

0 lfliiiRIIIWIIU 
• Plfttunl 

a""""" 

!!!I• lt'IIIIGI Nl( .0 tOICI IIA1t l\.llfl. Gill IEMDGS. 
tUWCU All~ llnAIUS. 

t 
'1"-U \" 

SCIU I'-ll' 

LEGEND 

realureaa 

+ P£1REX Sample laeollon (PHASE I) 

e POREX Sample locollon (PitAS[ II) 

VICINITY_HAPt 

Sample Locations 

Plate 8 



This page intentionally blank. 

A-16 



Appendix A.4 

ER Site 101 
Gamma Spectroscopy Screening Results for the West Seepage Pit 

Shallow Interval Composite Soil Sample 
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Appendix A.4 

ER Site 101 
Ganuna Spectroscopy Screening Results for the West Seepage Pit 

Shallow Interval Composite Soil Sample 

********~************~T************************************************ 
* Sa~dia National Laboratories · 
* Rad~ation Protecc:on Sample Diagnostics Program [881 Laboratory] 
* 7 - 0 6 - 9 5 5 : 3 8 : 12 PM 
**********************T************************************************ 

* Analyzed by: _) (l L [) IJ lr;, Reviewed by: 7 7 f J * fit 7/ ;!1?:./ ~~ ...--
***************** ~·~~~**~** ******************** ****** * *********" 

Customer S~RDERS/RANKIN {7582) 
Custome:!:' Sample ID C23854-1A J /015/> -12' 
Lab Sample ID SQ051501 

Sample Description 
Sample 'rype 
Sample Geometry 
Sample Q'..!antity 
Sample Date/Time 
Acauire Start Date 
Detecto:- Name 
Elapsed ~ive Time 
Elapsed ~eal Time 

V~-~INELLI SOIL S~~PLE 
S:>lid 
23MAR 

993.000 
7-06-95 
7-06-95 

L;....B02 

gram 
9:45:00 )l_ll1 

5:00:54 PM 

1800 seconds 
1801 seconds 

Comment.:;: 
********~*************7*************************************************' 

Nu-::.ide ll.ctiv:~y 2S Error MDJl. 
(pCi/::::-am} 

---------- ------------- ----------- -------------
U-2::2 Not De:ect.ed -------- 4.30 
T:E-234. Not De:.ected -------- 9.48£-01 
U-2::.4: Not. De:ect.ed -------- 1. 57E+Cl 
R.Jl.-226 s.::aE-01 5.63E-01 8.91E-Ol 
PE-2::..4. 4. ·.9E-01 8.81E-02 7.70E-G2 
E.I-214 4.4:4E-01 8.84E-02 6.88£-02 
PE-210 Not De:..:::cted -------- 3.98£+02 

TE-232 3.::7E-01 1. 92E- 01 2.72£-0l 
RA-228 2.:::aE-o1 1.99E-01 3.03E-01 
AC-228 Not De:ected -------- 2 .40E-Ol 
TH:.228 s.;I)E-01 2.81E-01 6.25E-Ol 
RA-224 1. :a 3.46E-01 5.52E-Ol 
PB-212 S.G4E-01 1.23E-01 5.20E-02 
BI-212 Not De:ected -------- 6.67E-01 
TL-208 4.:::0E-01 1.06E-01 9.22E-02 

U-235 Not Detected -------- 3.05£-01 
TH-231 Not Det-:cted -------- 7.33E-01 
PA-231 Not Det12cted -------- 1. 35 
AC-227 Not. Detected -------- 2.16 
TH-227 Not Detected -------- 4.39E-01 
RA-223 Not Detected -------- 2.40£-01 
RN-219 Not. Detected -------- 3.39E-01 
PB-211 Not Detected -------- 7.66E-Ol 
TL-207 Not Detected -------- 1. 66E+01 

Jl.M- 2 41 Not Detected -------- 6.88£-01 
PU-239 Not Dc.~i:ected -------- 3.67£+02 
NP-237 Not. Dl:?tected -------- 4..71£-01 
Pll.-233 Not D•:t:~cted -------- 7.32£-02 
TH-229 Not D•~:.~cted -------- 3.40£-01 
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Appendix A.4, concluded: 

ER Site 101 
Gamma Spectroscopy Screening Results for the West Seepage Pit 

Shallow Interval Composite Soil Sample 
/"' 

[Summary Report] - Sample ID: 50051501 

Nuclide Activity 2S Error rviDA 
(pCi/gram) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
AG-llOm Not Detected - - - - - - - - 3.89E-02 
AR-41 Not Detected -------- 8.96E-01 
BA-133 Not Detected -------- 7.35E-02 
BA-140 Not Detected -------- 1.39E-01 
CD-109 Not Detected -------- 1. 56 
CD-115 Not Detected -------- 8.43E-02 
CE-139 Not Detected -------- 3.72E-02 
CE-141 Not Detected -------- 6.73E-02 
CE-144 Not Detected -------- 3.02E-01 . 
C0-56 Not Detected -------- 4.27E-02 
C0-57 Not Detected -------- 4.01E-02 
C0-58 Not Detected - - - - - - - - 4.03E-02 
C0-60 Not Detected - - - - - - - - 5.06E-02 
CR-51 Not Detected -------- 2.84E-01 
CS-134 Not Detected - - - - - - - - 6.34E-02 
CS-137 Not Detected -------- 4.25E-02 
CU-64 Not Detected - - - - - - - - 1.25E+01 
EU-152 Not Detected -------- 3.13E-01 
EU-154 Not Detected - - - - - - - - 2.19E-01 
EU-155 Not Detected -------- 1.82E-01 
FE-59 Not Detected -------- 9.83E-02 
GD-153 Not Detected - - - - - - - - 1.33E-01 
HG-203 Not Detected- - - - - - - - - 3.70E-02 
I-131 Not Detected -------- 3.58E-02 
IN-115m Not Detected - - - - - - - - 2.47E-01 
IR-192 Not Detected -------- 3.50E-02 
K-40 1.30E+Ol 1.91 2.91E-01 
LJl_-140 Not Detected - - - - - - - - 4.55E-02 
I.v1N- 54 Not Detected -------- 4.34E-02 
MN-56 Not Detected -------- 3.24E-01 
M0-99 Not Detected - - - - - - - - 3.33E-Ol 
NA-22 Not Detected -------- 5.57E-02 
NA-24 Not Detected -------- 6.61E-02 
NB-95 Not Detected - - - - - - - - 2.10E-01 
ND-147 Not Detected - - - - - - - - 2.58E-01 
NI-57 Not Detected - - - - - - - - 7.24E-02 
BE-7 Not Detected -------- 3.12E-01 
RU-103 Not Detected -------- 3.28E-02 
RU-106 Not Detected -------- 3.73E-01 
SB-122 Not Detected -------- 5.29E-02 
SB-124 Not Detected -------- 3.96E-02 
SB-125 Not Detected -------- 9.16E-02 
SC-46 Not Detected -------- 6.56E-02 
SR-85 Not Detected -------- 4.51E-02 
TA-182 Not Detect.ed - - - - - - - - 1.96E-01 
TA-183 Not Detected - - - - - - - - 6.21E-01 
TE-132 Not Detected -------- 3.67E-02 
TL-201 Not Detected - - - - - - - - 2.13E-01 
XE-133 Not Detected - - - - - - - - 1.82E-01 
Y-88 Not Detected - - - - - - - - 4.01E-02 
ZN-65 Not Detected - - - - - - - - 1.32E-01 
ZR-95 Not Detect.ed - - - - - - - - 7.55E-02 
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Appendix A.5 

ER Site 101 
Gamma Spectroscopy Screening Results for the West Seepage Pit 

Deep Interval Composite Soil Sample 
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Appendix A.S 

ER Site 101 
Gamma Spectroscopy Screening Results for the West Seepage Pit 

Deep Interval Composite Soil Sample 

************************************************************************* 
* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [881 Laboratory) 

. 7-06-95 6:22:08 PM 

* 
* 
* 

************************************************************************* 

* ~ 71 :;i/2 ') L ./ * * P..nalyzed by: · · f7/tf:S Reviewed by: 7 7 ) l * 
*************** } ~************************* ***** ** ********* 

Customer : SANDERS/~KIN (7582) . 
Customer Sample ID 023855 ·lA I {0/ sf> -:- "22 I 

Lab Sample ID 50051502 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acauire Start Date 
Detector Name 
Elaosed Live Time 
Elapsed Real Time 

.MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

984.000 
7-06-95 
7-06-95 

LJI.B02 

gram 
9:55:00 P..M 
5:48:40 PM 

1800 seconds 
1801 seconds 

Com.rnents: 
************************************************************************* 

Nuclide P..ctivity 
(pCi/gram) 

2S Error MDA 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 4.44 
TH-234 Not Detected -------- 9.87E·Ol 
U-234 Not Detected -------- 1.63E+Ol 
P-~-22 5 1.37 7.33E-01 1. 09 
P3·214 4.94E-01 1.11E-01 1.12E· 01 
BI-214 3.90E-01 9.00E-02 9.08E-02 
P3-210 Not Detected -------- 3.96E+02 

TH-232 3.70E-01 1. 79E- 01 2.50E-01 
R.?l.-22 8 3.15E-01 1.69E-01 2.37E-01 
P..C- 22 8 Not Detected -------- 2.43E·Ol 
TH-228 S.?OE-01 2.76E-Ol 5.79E·Ol 
RA-224 1.39 3.76E-01 5.75E·Ol 
P3-212 5.06E-01 1. 07E-01 5.33E-02 
BI-212 7.63E-01 2.93E-01 3.40E·Ol 
TL-208 4.73E-01 1.12E-01 1.04E·Ol 

U-235 Not Detected -------- 2.94E-01 
T:t-231 Not Detected -------- 7.81E·01 
PA-231 Not Detected -------- 1.40 
Jl.C- 22 7 Not Detected -------- 2.20 
TH-227 Not Detected -------- 4.39E-01 
R.ll..-223 Not Detected -------- 2.47E·Ol 
RN-219 Not Detected -------- 3.55E-01 
P3-211 Not Detected -------- 8.18E·01 
TL-207 Not Detected -------- L81E+Ol 

P-.!'1-241 Not Detected -------- 6.86E-01 
PU-239 Not Detected -------- 3.69E+02 
N?-237 Not Detected -------- 4.99E·Ol 
PA-233 Not Detected -------- 7.72E·02 
T:'-:-229 Not Detected -------· 3.74E·Ol 
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Appendix A.S, concluded: 

ER Site 101 
Gamma Spectroscopy Screening Results for the West Seepage Pit 

Deep Interval Composite Soil Sample 

[Summary Report} - Sample ID: 50051502 

Nuclide Activity 2S Error MDA 
(pCi/graml 

·--------- ------------- ----------- -------------
AG-110m Not Detected -------- 3.89E-02 
P..R.- 41 Not Detected -------- 1.12 
BA-133 Not Detected -------- 7.88E-02 
BA-140 Not Detected -------- 1.30E-01 
CD-109 Not Detected -------- 1. 69 
CD-115 Not Detected -------- 8.78E-02 
CE-139 Not Detected -------- 3.96E-02 
CE-141 Not Detected -------- 6.65E-02 
CE-144 Not Detected -------- 3.16E-01 
C0-56 Not Detected -------- 4.22E-02 
C0-57 Not Detected -------- 3.95E-02 
C0-58 Not Detected -------- 4.49E-02 
C0-60 Not Detected -------- 5.01E-02 
CR-51 Not Detected -------- 2.90E-01 
CS-134 Not Detected -------- 6.27E-02 
CS-137 Not Detected -------- 4.48E-02 
CU-64 Not Detected -------- 1.25E+01 
EU-152 Not Detected -------- 3.01E-Ol 
EU-154 Not Detected -------- 2.35E-01 
EU-155 Not !)etected -------- 1.90E-Ol 
F:C-59 Not Detected -------- 9.12E-02 
GD-153 Not Detected -------- 1 ."43E- 01 ,. 
EG-203 Not Detected -------- 3.68E-02 
I-131 Not Detected -------- 3.84E-02 
IN-115m Not Detected -------- 2.81E-Ol 
IR-192 Not Detected -------- 3.52E-02 
K-40 l.24E+Ol 1. 84 4.05E-01 
LZ>.-140 Not Detected -------- 5.29E-02 
MN-54 Not Detected -------- 4.24E-02 
:MN-56 Not Detected -------- 3.80E-01 
M0-99 Not Detected -------- 3.64E-01 
N.P.-22 Not Detected -------- 5.73E-02 
N.P.-24 Not Detected -------- 6.04E-02 
NB-95 Not Detected -------- 2.12E-01 
ND-147 Not Detected -------- 2.76E-01 
NI-57 Not Detected -------- 7.59E-02 
BE-7 Not Detected -------- 3.06E-01 
RU-103 Not Detected -------- 3.80E-02 
RU-106 Not Detected -------- 3.40E-01 
SB-122 Not Detected -------- 4.71E-02 
SB-124. Not Detected -------- 4.02E-02 
SB-125 Not Detected -------- 1.03E-01 
SC-46 Not Detected -------- 7.14.E-02 
SR-85 Not Detected -------- 4.59E-02 
TA-182 Not Detected -------- 2.14.E-01 
TP--183 Not Detected -------- 6.22E-Ol 
TE-132 Not Detected -------- 3.68E-02 
TL-201 Not Detected -------- 2.31E-01 
XE-133 Not Detected -------- 1.81E-Ol 
Y-88 Not Detected -------- 3.50E-02 
ZN-65 Not Detected -------- 1. 35E- 01 
ZR-95 Not Detected -------- 7.63E-02 
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ER Site 101 
Gamma Spectroscopy Screening Results for the Middle and 
East Seepage Pit Shallow Interval Composite Soil Sample 
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Appendix A.6 

ER Site 101 
Gamma Spectroscopy Screerung Results for the Middle and East Seepage Pit 

Shallow Interval Composite Soil Sample 

* * * * * * * * * * * * * * * * * * * * * * * * *"***"***-* *'* * * * * * * * * * * * *"* * * * ...... * * * * * * * * * * * * * * * * * * * * * * 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7 - 0 6 - 9 5 7 : 0 3 : 14 PM * 
************************************************************************* 

:Analyzed by: ~1 )()_ d 7/7 jt;) Reviewed by:-~ "? /7 lj!)"' : 
*****************~~*~***********************jl*~****~~*'********* 
Customer SANDERS/RP~KIN (7582) 
Customer Sample ID 023856-1A{/O/SP lb' 
Lab Sample ID 50051503 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acauire Start Date 
Detector Name 
Elansed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

1070.000 
7-06-95 
7-06-95 

LAB02 

a ram 
10:30:00 AM 

6:28:58 PM 

1800 seconds 
1801 seconds 

.-

Comrnents: 
************************************************************************* 

Nuclide ~-ctivity 
(pCi/gram) 

2S Error MDA 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 3.83 
TH-234 Not Detected -------- 8.67E-Ol 
U-234 Noc Detected -------- 1.45E+01 
RA-226 1.15 5.15E-01 7.23E-01 
PB-214 4.32E-01 8.51E-02 6.05E-02 
BI-214 4.08E-01 8.11E-02 6.23E-02 
PB-210 Not Detected -------- 3.72E+02 

TH-232 5.86E-01 2.04E-01 2.55E-01 
RA-228 3.86E-01 1. 53E- 01 1. 89E- 01 
AC-228 Not Detected -------- 2.25E-01 
TH-228 Not Detected -------- 8.63E-Ol 
RP_-224 1.09 3.09E-01 4.68E-01 
PB-212 3.88E-01 B.SSE-02 4.12E-02 
BI-212 Not Detected -------- 5.87E-01 
TL-208 3.83E-01 1. OlE- 01 1.06E-01 

U-235 Not Detected -------- 2.83E-01 
TH-231 Not Detected -------- 6.60E-01 
P/1.-231 Not Detected -------- 1.20 
/l.C-227 Not Detected -------- 2.07 
TH-227 Not Detected -------- 3.77E-01 
RA-223 Not Detected -------- 2.18E-01 
RN-219 Not Detected -------- 3.03E-01 
PB-211 Not Detected -------- 7.21E-01 
TL-207 Not Detected -------- 1.48E+01 

/l.M- 241 Not Detected -------- 6.20E-01 
PU-239 Not Detected -------- 3.28E+02 
NP-237 Not Detected 

_.., ______ 
4.14E-Ol 

PA-233 Not Detected -------- 6.658-02 
TH-229 Kat Detect::::d -------- 3.172-01 

A-27 



Appendix A.6, concluded: 

ER Site 101 
Gamma Spectroscopy Screening Results for the Middle and East Seepage Pit 

Shallow Interval Composite Soil Sample 
··---···· 

[Sumrnary Report) - Sample ID: 50051503 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
JI.G-110m Not Detected -------- 3.79E-02 
]1_~- 41 Not Detected -------- 1.09 
BA-133 Not Detected -------- 6.92E-02 
BJI.-140 Not Detected -------- l. 21E- 01 
CD-109 Not Detected -------- 1.37 
CD-115 Not Detected -------- 8.28E-02 
CE-139 Not Detected -------- 3.49E-02 
CE-141 Not Detected --------· 6.32E-02 
CE-144 Not Detected -------- 2.90E-01 
C0-56 Not Detected -------- 4.07E-02 
C0-57 Not Detected -------- 3.62E-02 
co-sa Not Detected -------- 3.66E-02 
C0-60 Not Detected -------- 4.18E-02 
CR-51 Not Detected -------- 2.71E-01 
CS-134 Not Detected -------- 5.89E-02 
CS-137 Not Detected -------- 4.27E-02 
CU-64 Not Detected -------- 1.45E+01 
EU-152 Not Detected -------- 2.85E-01 
EiJ-154 Not Detected -------- 1.90£-01 
EU-155 Not Detected -------- 1.71E-01 
F3-59 Not Detected -------- 8.20E-02 
GD-153 Not Detected -------- l.22E-01 ~ 

EG-203 Not Detected -------- 3.31E-02 
I-131 Not Detected -------- 3.18E-02 
IN-115m Not Detected -------- 2.69E-01 
IR-192 Not Detected -------- 3.27E-02 
K-4:0 1. 21E+01 1. 77 2.56E-Ol 
L.:!l.-140 Not Detected -------- 4.46£-02 
1\:lN- 54 Not Detected -------- 3.86E-02 
MN-56 Not Detected -------- 3.74E-Ol 
E0-99 Not Detected -------- 3.00E-Ol 
NJ>..-22 Not Detected -------- 5.12E-02 
NA-24 Not Detected -------- 5.68E-02 
1'1'"3- 9 5 Not Detected -------- l.83E-01 
ND-147 Not Detected -------- 2.29E-01 
NI-57 Not Detected -------- 7.16E-02 
E3-7 Not Detected -------- 2.75E-01 
RU-103 Not Detected -------- 3.14E-02 
RU-106 Not Detected -------- 3.07E-01 
53-122 Not Detected -------- 4.83E-02 
S3-124: Not Detected -------- 3.56E-02 
S3-125 Not Detected -------- 9.19£-02 
SC-46 Not Detected -------- 6.56E-02 
SR-85 Not Detected -------- 4.38E-02 
TP._-182 Not Detected -------- 1.91£-01. 
T.ll.-183 Not Detected -------- 5.62£-01 
TE-132 Not Detected -------- 3.26E-02 
TL-201 Not Detected -------- 2.12E-01 
XE-133 Not Detected -------- l.SSE-01 
Y-88 Not Detected -------- 3.06E-02 
ZN-65 Not Detected -------- 1.28£-01 
ZR-95 Not Detected -------- 6.77£-02 
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Appendix A. 7 

ER Site 101 
Gamma Spectroscopy Screening Results for the Middle 

and East Seepage Pit Deep Interval Composite Soil Sample 
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Appendix A. 7 

ER Site 101 
Gamma Spectroscopy Screening Results for the Middle and East Seepage Pit 

Deep Interval Composite Soil Sample 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-06-95 7:43:15 PM * 
************************************************************************* 

: Analyzed by: ~fl. 0 7/7 ~ Reviewed by: ./fr-7 ///7 j- : 
*****************AI" .... ", ... ... ~****iJ******************Y*'****'*';********** 
Customer SANDERS/~IN (7582) 
Customer Sample ID 023857-lA{ }(}fsP- 2~ 1 

Lab Sample ID 50051504 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
solid 
2Sl.f.ZL~ 

923.000 
7-06-95 
7-06-95 

LAB02 

gram 
10:35:00 AM 

7:09:34 PM 

1800 seconds 
1801 seconds 

Comme!lts: 
************************************************************************* 

Nuclide ~.ctivity 2S Error MDA 
(pCi/grarn) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 4.52 
TH-234 Not Detec:ed -------- 9.95E·01 
U-234 Not Detec;:ed -------- 1.53E+Ol 
RA-226 9.65E-01 5.08E-01 7.37E-01 
PB-214 5.36E-01 1.08E-Ol 8.69E-02 
BI-214 4.4lE-Ol 9.27E-02 7.99E-02 
PB-21.0 Not Detected -------- 4.00E+02 

TH-232 4.89E-Ol 1.63E-01 1.84E-Ol 
Rl!.-228 4.87E-01 1.78E-01 2.09E·Ol 
AC-228 Not Detected -------- 2.79E-Ol 
TH-228 Not Detected -------- 9.9lE-01 
RA-224 Not Detected -------- 5.24E-01 
PB-212 5.35E-Ol l.l3E-Ol S.OOE-02 
BI-212 5.29E-Ol 3.53E-Ol 5.2lE-Ol 
TL-208 S.lSE-Ol l.l8E-Ol l. 04E- 01 

U-235 Not Detected -------- 3.l7E-01 
TH-231 Not Detected -------- 7.78E-Ol 
PA-231 Not Detected -------- l. 38 
AC-227 Not Detected -------- 2.33 
TH-227 Not Detected -------- 4.72E-Ol 
RA-223 Not Detected -------- 2.50E-Ol 
RN-219 Not Detected -------- 3.67E-Ol 
PB~211 Not Detected -------- 8.35E-Ol 
TL-207 Not Detected -------- 1.94E+01 

~..!.VI· 241 Not Detected -------- 7.40E-01 
PU-239 Not Detected -------- 3.75E+02 
NP-237 Not Detected -------- 4.91E-01 
PA-233 Not Detected -------- 7.53E-02 
TH-229 Not Detected .. ------- 3.70E-01 
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Appendix A. 7, concluded: 

ERSite 101 
Gamma Spectroscopy Screening Results for the Middle and East Seepage Pit 

~ ·~ 

Deep Interval Composite Soil Sample 

[ Surru.-nary Report:] - Sample ID: 50051504 

Nuclide ll.ctivity 2S Error MDA 
(pCi/grarn) 

---------- ------------- ----------- -------------
ll.G-llOm Not Detected -------- 4.18E-02 
]l_'R_- 41 Not Detected -------- 1. 63 
B.!J..-133 Not Detected -------- 8.23E-02 
Bll.-140 Not Detected -------- 1.42E-01 
CD-109 Not Detected -------- 1.64 
CD-115 Not Detected -------- 8.94E-02 
CE-139 Not Detected --------- 3.88E-02 
CE-141 Not Detected -------- 7.15E-02 
CE-144 Not Detected -------- 3.23E-01 
C0-56 Not Detected -------- 4.93E-02 
C0-57 Not Detected -------- 4.11E-02 
C0-58 Not Detected -------- 4.38E-02 
C0-60 Not Detected -------- 5.03E-02 
C?.- 51 Not Detected -------- 2.91E-01 
CS-134 Not Detected -------- 6.40E-02 
CS-13 7 Not Detected -------- 4.88E-02 
cu-64 Not Detected -------- 1.67E+Ol 
EU-152 Not Detected -------- 3.40E-Ol 
Eu-154 Not Detected -------- 2.44E-0:!.. 
EU-155 Not Detected -------- 1. 82E-Ol 
:::-=:-59 Not Detected -------- 9.85E-02 
GJ-153 Not Detected -------- 1.44E-Ol 
EG-203 Not Detected- -------- 4.00E-02 
I-131 Not Detected -------- 3.67E-02 
H<-115m Not Detected -------- 3.15E-Ol 
I.?.-192 Not Detected -------- 3.48E-02 
?> 4; 0 1.34E+Ol l. 98 4.04E-Ol 
i."-.-140 Not Detected -------- 6.55E-02 
E?J- 54 Not Detected -------- 4.81E-02 
t•::N- 56 Not Detected -------- 5.32E-Ol 
E0-99 Not Detected -------- 3.44E-Ol 
1>i2-.- 22 Not Detected -------- S.BSE-02 
N2-.- 24 Not Detected -------- 7.32E-02 
1\o-95 Not Detected -------- 2.29E-Ol 
!'-lu-147 Not Detected -------- 2.65E-01 
NI-57 Not Detected -------- 8.04E-02 
E:::-7 Not Detected -------- 3.26E-01 
Ru-103 Not Detected -------- 3.77E-02 
RU-106 Not Detected -------- 4.35E-01 
S3-122 Not Detected -------- 5.49E-02 
S3-124 Not Detected -------- 4.29E-02 
S3-125 Not Detected -------- 1.07E-01 
SC-46 Not Detected -------- 6.65E-02 
S;(-85 Not Detected -------- 4.55E-02 
TJ>..-182 Not Detected -------- 1. 97E- 01 
TP:.-183 Not Detected -------- 6.73E-Ol 
T2-132 Not Detected -------- 3.86E-02 
TL- 2 01 Not Detected -------- 2.46E-Ol 
x:::-133 Not Detected -------- 1.88E-01 
Y-88 Not Detected -------- 3.35E-02 
ZN-65 Not Detected -------- 1.34E-01 
ZR- 95 Not Detected -------- 7.40E-02 
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Appendix A.S 

ER Site 101 
Gamma Spectroscopy Screening Results for the Drywell 

Shallow Interval Soil Sample 
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Appendix A.8 

ERSiteiOI 
Gamma Spectroscopy Screening Results for the Drywell 

Shallow Interval Soil Sample 

** *** **** '1: '1:'1:"1 "" ><" >< ...-"' ,..,..,...,...,...,...,...,..'ll''li'TT'l"************-**.****** * ** * **-i-** ** * ** •**~** ···· -.. 
* Sandia National Laboratories .* 
* Radiation Protection Sample Diag!!ostics~;~7P-r:qgram (881 Laborat(Jry] ·:··~·:-..':ti··~l::, 
* : . . . . . 1-.12-95: 6:.27:23'I::'pf,f;"fC-1Jff".:'iF~.:,:· . : .. ·.::.L·-. ·. :·~··:;:;*--:,!;:~::\: 

* * *** *·** * ** * ** ** * * * * * * * * * * * * * ** * ** * * *****'id/£"-i:·-t*·* * * * * * * * * * * * ** * * * * ** * * * * * *- .... • 

=%~i¥~~%~;;~-::;;z:.~!di!:::.%%%!;±fi~~~~;;%:.;?2%%1¥ift~i~; 
• . . ~. ,: .. , . . . . . .. ·• -·. -=-.~·:_-:f,: . : 

CUstomer B.GALLOWAY/McLAUGHLIN(7582/SMO) - +~, 
customer -s~le ID 01.8907-03 · 
Lab Sample ID 50003505 

Sample Description 
Sample Type 
Sampl~:~egmetry 
Sampl ~( .Qti.a,D.t~ ty 
Sample'_· bate/Time 
Acquire·St~rt Date 
Detector.·,·Name 
Elapsed:Live Time 
Elapsed Real TL~e 

Comments~-.. _ ___.. 

MARINELLI SOLID SAMPLE 
Solid 
l.SMAR 

746.000 
1-1.1.-95 
1.-1.2-95 

LABOl. 

Gram 
1:30:00 PM 
5:50:35 PM 

1.800 seconds 
1.801 seconds 

,· 

************************************************************************* 
.·. 

Nuclide Activity 2S Error MDA 
(pCi/Gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.20 
TH-234 6.68E-01 2.96E-01 5.31E-01 
U-234 Not-Detected -------- 5.72E+Ol-
Rlt-226 8.57E-01 3.52E-01 5.17E-Ol 
PB-214 4.50E-01 1. 30E- 01 4.72E-02 
BI-21.4 5.44E-01 1. 06E-01 5.51E-02 
PB-21.0 Not Detected -------- 5.57E+02 

TH-232 6.00E-01. 2.13E-01 1. 41E-Ol 
RA-228 6.15E-01. 1.89E-01 1.92E-01 
AC-228 6.95E-Ol 1. 70E- 01 1.18E-01 
TH-228 4.09E-01 2. 68E- 0.1 4.76E-01 
RA-224 4.71E-Ol 2.64E-01 4.32E-Ol 
PB-212 5.60E-01 1. 76E- 01 4.03E-02 
BI-21.2 7.69E-01 2.91E-01 3.94E-01 
TL-208 5.27E-01 1.18E-01 7.66E-02 

U-235 Not Detected -------- 2.94E-01 
TH-231 Not Detected -------- 7.33E-01 
PA-231 Not Detected -------- 1.33 
AC-227 Not Detected -------- 2.05 
TH-227 Not Detected -------- 4.26E-01 
RA-223 Not Detected -------- 2.40E-01 
RN-219 Not Detected -------- 3.17E-01 
PB-211 Not Detected -------- 7.70E-01 
TL-207 Not Detected -------- 2.27E+01 

AM-241 Not Detected -------- 3.12E-Ol r/;r-P.af~l PU-239 :..68=182: 9.8::::::::!8: :::.8Z:,...!~: 

NP-237 Not Detected -------- 2.48E-01 ~(11/: PA-233 Not Detected -------- 7.12E-02 
TH-229 Not Detected -------- 3.70E-01 
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Appendix A.8, concluded: 

ER Site 101 
Gamma Spectroscopy Screening Results for the Drywell 

Shallow Interval Soil Sample 

[Summary Report:] - Sample ID: 50003505 

Nuclide Jl.ctivity 28 Error MOA. 
(pCi/Gram) 

---------- ------------- ----------- -------------
AG-llOm Not Detected -------- 5.02E-02 
AR-41 Not Detected -------- 3.60E+03 
BA-133 Not Detected -------- 6.97E-02 
BA-140 Not Detected -------- 1.62E-01 ~~ 
CD-109 G.07B 01 5.08B 01 l.OOB10:;V~ ~ 
CD-115 Not Detected -------- 1.17E-01 · 
CE-139 Not Detected -------- 3.59E-02 
CE-141 Not Detected -------- 6.96E-02 
CE-144 Not Detected -------- 3.10E-01 
C0-56 Not Detected -------- 5.55E-02 
C0-57 Not Detected -------- 4.21E-02 
C0-58 Not Detected -------- 5.14E-02 
co..:Go Not Detected -------- 6.36E-02 
CR-51 Not Detected -------- 2.70E-01 
CS-134 Not Detected -------- 5.78E-02 
CS-137 Not Detected -------- 5.56E-02 
CU-64 Not Detected -------- 6.92E+01 
EU-152 Not Detected -------- 3.82E-Ol 
EU-154 Not Detected -------- 2.58E-01 
EU-155 Not Detected -------- 1. 86E- 01 
FE-59 Not Detected -------- 1. 35E- 01 
GD-153 Not Detected -------- 1.38E-01 
HG-203 Not Detected -------- 3.25E-02 
I-131 Not Detected -------- 3.85E-02 
IN-115m Not Detected -------- 6.74 
IR-192 Not Detected -------- 3.38E-02 
K-40 1.56E+Ol 2.36 3.58E-Ol 
IJI_-140 Not Detected -------- 1.18E-01 
.MN-54 Not Detected - - --- - - -· 5.60E-02 
MN-56 Not. Detected -------- 1.21E+02-
M0-99 Not Detected -------- 5.38E-01 
N.Jl_-22 Not Detected -------- 7.22E-02 
NA-24 Not Detected -------- 2.48E-01 
NB-95 Not Detected -------- 2.41E-01 
ND-147 Not Detected -------- 3.21E-01 
NI-57 Not Detected -------- 1. 63E- 01 
BE-7 Not Detected -------- 3.40E-01 
RU-103 Not Detected -------- 4.01E-02 
RU-106 Not Detected -------- 3.86E-01 
SB-122 Not Detected -------- 7.97E-02 
SB-124 Not Detected -------- 4.49E-02 
SB-125 Not Detected -------- 1.13E-01 
SC-46 Not Detected -------- 8.86E-02 
SR-85 Not Detected -------- 4.80E-02 
TA-182 Not Detected -------- 2.60E-01 
TA-183 Not Detected -------- 3.16E-01 
TE-132 Not Detected -------- 3 .97E-02 
TL-201 Not Detected -------- l.77E-01 
XE-133 Not Det.ected -------- 2.10E-Ol 
Y-88 Not Detected -------- 6.67E-02 
ZN-65 Not Detected -------- l.66E-01 
ZR-95 Not Detected -------- 9.70E-02 
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ER Site 101 
Gamma Spectroscopy Screening Results for the Drywell 

Deep Interval Soil Sample 
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Appendix A.9 

ER Site 101 
Gamma Spectroscopy Screening Results for the Drywell 

Deep Interval Soil Sample 

************************************************************************* 
* Sandia National Laboratories. * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-12-95 7:15:00 PM * 
*****~**************************~**************************************** 

:Analyzed by;· ~ i/tY./~.r Reviewed by:~ /I;J'.~J : 
*****************~~~******¥*:*****************~~***':*~:******* 
Customer B.GALLOWAY/McLAUGHLIN(7582/SMO) 
Customer Sample ID 018908-03 
Lab S~ple ID . 50003506 

Sample Description MARINELLI SOLID SAMPLE 
Sample Type -: ·. .. Solid ~ .. _ . 
Samole Geometry · 1SMAR 
Sample Quantity· . 745.000 
Sample Date/Time-: 1-11-95 
Acquire Start Date 1-12-95 
Detector Name - . LAB01 

Gram 
2:00:00 PM 
6:37:59 PM 

Elaosed Live Time 1800-seconds 
Elapsed Real Time 1801 seconds 

Comments: 

*************************************************~**********************~ 

Nuclide Activity 2S Error MOll. 
(pCi/Gram) 

---------- ------------- ----------- -------------
U-?.38 Not Detected -------- 2.29 
TH-234 B.OBE-01 3.35E-01 S.SSE-01 
U-234 Not. Detected --------- 5.92E+01-
RJl.-226 1.25 4.52E-01 5.30E-01 
PB-214 6.32E-01 1. 76E- 01 4.92E-02 
BI-214 6.44E-01 1. 21E- 01 6.00E-02 
PB-210 Not Detected -------- 5.76E+02 

TH-232 6.33E-01 2.13E-01 1. 47E- 01 
RA-228 8.99E-01 2.35E-01 1. 91E- 01 
AC-228 7.29E-01 1. 69E- 01 1.28E-01 
TH-228 8.02E-01 3.68E-01 4.79E-01 
RA-224 5.57E-01 3.15E-01 4.34E-01 
PB-212 5.75E-01 1. BOE- 01 4~05E-02 
BI-212 6.43E-01 2.92E-01 4.02E-01 
TL-208 6.37E-01 1. 36E- 01 8.47E-02 

U-235 Not Detected -------- 3.20E-01 
TH-231 Not Detected -------- 7 .49E-01 
PA-231 Not Detected -------- 1.41 
AC-227 Not Detected -------- 2.19 
TH-227 Not Detected -------- 4.38E·01 
RA-223 Not Detected -------- 2.46E-Ol 
RN-219 Not Detected -------- 3.45E-01 
PB-211 Not Detected -------- 8.49E-01 
TL-207 Not Detected -------- 2.22E+Ol 

AM-241 Not Detected -------- 3.11E-01 . -J~fJ ~ PU-239 3..=i!5Et8~ 3...8:2818:2 i!.::lg_E18:2 rf~ ~' e 
NP-237 Not Detected -------- 2.65E-Ol 
PA-233 Not Detected -------- 7.50E-02 
TH-229 Not Detected -------- 3.96E-Ol 
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Appendix A.9, concluded: 

ER Site 101 
Gamma Spectroscopy Screening Results for the Drywell 

Deep Interval Soil Sample 

(Summary Report] - Sample ID: 50003506 

Nuclide Activity 2S Error MDA .. :1'~-(pCi/Gram) 
---------- ------------- ----------- -------------

AG-110rn Not Detected -------- 4.40E-02 
AR-41 Not Detected -------- 4.30E+03 :·.:···N 
BA-133 Not Detected -------- 7 79E- 02 · -· · ·.::'lt~~ ~ . .: ':~:'"'•"·. . ,~ -~ 
BA-140 Not Detected -------- . - -J f.u/J!.tr.}; .· .. 'f'':!.' 1. 59E 01 , . ., ....... --·~··· . 
CD-109 6. OBE .-Pl C .33E o:. ::. • 0 5 )1/~ ... =:r:;.,:yi~~ 
CD-115 Not Detected -------- 1 22E- 01 : :,·, -,·J'.h:~.·;..·, 
CE-139 Not Detected -------- 3: 76E- 02 . .. , .... _:_':'::·:;!·i:':-;.. 

CE-141 Not Detected -------- 7.25E-02 
CE-144 Not Detected -------- 3.19E-01 
C0-56 Not Detected -------- 5.96E-02 
C0-57 Not Detected -------- 4.45E-02 
C0-58 Not Detected -------- 5.55E-02 
C0-60 Not Detec.ted -------- 7.23E-02 
CR-51 Not Detected -------- 2.80E-01 
CS-134 Not Detected -------- 6.03E-02 
cs -13 7 Not Detected -------- 5.35E-02 
CU-64 Not Detected -------- 6.88E+Ol 
EU-152 Not Detected -------- 4.04E-01 
EU-154 Not Detected -------- 2.85E-01 
EU-155 Not Detected -------- 1.93E-01 
FE-59 Not Detected -------- 1.22E-01 
GD-153 Not Detected -------- 1.45E-01 
HG-203 Not Detected -------- 3.41E-02 
I-131 Not Detected -------- 4.12E-02 
IN-115m Not Detected -------- 7.26 
IR-192 Not Detected -------- 3.43E-02 
K-40 1.50E+01 2.29 3.94E-01 
LA-140 Not Detected -------- 1.18E- 01 
MN-54 Not Detected -------- 6.06E-02 
MN-56 Not. Detected -------- 1.40E+02-
M0-99 Not Detected -------- 5.82E-01 
NJ..-22 Not Detected -------- 7.55E-02 
NA-24 Not Detected -------- 2.55E-Ol 
NB-95 Not Detected -------- 2.48E-01 
ND-147 Not Detected -------- 3.08E-01 
NI-57 Not Detected -------- 1.60E-01 
BE-7 Not Detected -------- 3 .44E- 01 
RU-103 Not Detected -------- 3.94E-02 
RU-106 Not Detected -------- 4.26E-01 
SB-122 Not Detected -------- 8.06E-02 
SB-124 Not Detected -------- 4.45E-02 
SB-125 Not Detected -------- 1.17E-01 
SC-46 Not Detected -------- 9.15E-02 
SR-85 Not Detected -------- 4.93E-02 
TA-182 Not Detected -------- 2.68E-01 
TA-183 Not Detected -------- 3.15E-01 
TE-132 Not Detected -------- 4.29E-02 
TL-201 Not Detected -------- 1.92E-01 
XE-133 Not Detected -------- 2.22E-01 
Y-88 Not Detected -------- 7.10E-02 
ZN-65 Not Detected -------- 1.71E-01 
ZR-95 Not Detected -------- l.OOE-01 
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Sandia National Laboratories 
Albuquerque, New Mexico 

November 1998 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (4th Round) 
Dated June 1996 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico Environment 
Department (NMED) to the U.S. Department of Energy (DOE) (Dinwiddie, June 5, 1998) documenting 
the review of 12 No Further Action (NFA) Proposals submitted June 1996. 

This response document is organized in numerical order by operable unit (OU) and subdivided in 
numerical order by site number. Each OU section provides NMED comments repeated in bold by 
comment number and by site number in the same order as provided in the call for response to comments. 
The DOE/Sandia National Laboratories (SNL) response is written in normal font style on a separate line 
under "Response." Responses to general technical comments begin on page 3 and responses to site
specific technical comments begin on page 10. Additional supporting information for the site-specific 
comments is included as attachments to each section. 
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General Comments 

RESPONSES TO COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

JUNE 1996 (4TH ROUND) 

GENERALCO~NTS 

1. For the purpose of determining suitability for No Further Action (NF A), final versions of 
site maps must be submitted. As applicable, sample locations, wells, drainages, 
watercourses, PETREX soil-vapor survey (SVS) locations, and any other important 
features must be accurately shown on such maps. 

Response: All submitted maps will be reviewed for completeness with respect to sample 
locations, wells, drainages, watercourses, PETREX soil-vapor survey (SVS), and any other 
important features, as applicable. All submitted maps are final, but the word "Draft" had been 
mistakenly left on the maps for Sites 49, 101, 116, 138, 141, 149, 151, 160, and 161 when they 
were printed. Replacement maps for these sites are included as attachments under specific 
comments for Operable Unit (OU) 1295. For all future No Further Action (NFA) proposal 
submittals, final rather than draft products will be submitted. 

2. For Environmental Restoration (ER) sites with leachfields, drywells or seepage pits; the 
core of a contaminant plume, which usually contains the highest concentrations of 
Constituents of Concern (COC's), is most likely located along a vertical axis beneath the 
center of the disposal structure. It is within this plume core where higher levels of 
contaminants will most likely reach the greatest depths in the soil/sediment column, 
possibly extending even to ground water. Therefore, at minimum, a vertical borehole must 
be installed in the center of the discharge, and sediment must be sampled below the bottom 
of the disposal structure to an appropriate depth for the appropriate organic and inorganic 
parameters. 

The latter sampling strategy contradicts Sandia's sampling protocol (two boreholes outside 
the discharge structure). 

In order to compare sampling strategies, the US Department of Energy/Sandia National 
Laboratories (DOE/Sandia) have agreed to reinvestigate five seepage pits (see letter to Mr. 
Michael J. Zamorski dated January 29, 1998). Depending on the results of this test, 
additional drilling and sampling may be required at some, none, or all of the septic systems 
previously sampled. 

Response: Completion of the reinvestigation of five seepage pits as addressed in the New 
Mexico Environment Department (NMED) letter to Mr. Michael J. Zamorski dated January 29, 
1998 (Attachment A) was completed by the U.S. Department of Energy/Sandia National 
Laboratories/New Mexico (DOE/SNL) in late January 1998. Analytical results of the center 
boring samples are not significantly different from the analytical results of the side borings 
collected previously. Results from the center boring samples are included in the specific 
comments for OU 1295. NMED Oversight Bureau (OB) staff have indicated their concurrence 
with this conclusion based upon DOE/SNL results and the resuhs of split samples collected by 
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General Comments 

the agency and have verbally told the DOE/SNL that additional seepage pit sampling is not 
necessary. The DOE/SNL is now following Hazardous and Radioactive Materials Bureau 
(HRMB) policy on investigation of septic tanks and drainfields. Any necessary deviation from 
that policy will be discussed with the HRMB. 

3. Shallow water-table conditions may necessitate a monitoring-well network, if the results 
obtained in satisfying General Comments 1 and 2 indicate that the potential for impacting 
ground water is high. 

Response: As mentioned in the response to General Comment 2 above, the DOE/SNL plan to 
meet with the NMED/HRMB now that the reinvestigation at the five seepage pits is completed. 
Any outstanding groundwater issues at sites with shallow water-table conditions can be discussed 
with the regulator at this meeting. 

4. It is unclear whether all the septic systems have been closed or sealed in some manner so as 
to prevent any future releases to the septic systems. Additionally, no sampling was 
conducted beneath the drainlines. Some of these drainlines span more than SO or 100ft in 
length, and, given the age of the systems, it is prudent to collect samples from beneath 
them, especially at joints/connections. 

Response: All septic systems have been closed in an approved manner so as to prevent any 
future releases. Each NFA involving' a septic system referenced an NMED inspection report 
generated by an NMED inspector who determined that the septic systems were closed to his 
satisfaction. Also, see the responses for specific comments on this topic. 

The characterization approach presented in the approved RCRA facility investigation (RFI) 
Work Plan did not include sampling beneath the drainlines. If significant contaminants of 
concern (COC) concentrations were not found in the drainfields, around the seepage pits, or near 
the surface outfalls, it is unlikely that significant COCs would be found beneath the drainlines 
leading to the release points. Thus, sampling beneath the drainlines does not appear to be 
necessary. 

5. The following statement made by Sandia regarding PETREX SVS results (e.g., page 3-4) is 
of concern: 

"In NERI's experience, levels below 100,000 ion counts for a single compound, (such as 
perchloroethene [PCE] or trichloroethane [TCE]), and 200,000 ion counts for mixtures (such 
as BTEX or aliphatic compounds [C4-Cll cycloalkanes]), under normal site conditions, would 
not represent detectable levels by standard quantitative methods for soils and/or groundwater 
(NERI June 1995)." 

Effectively, Sandia is attempting to establish "PETREX Action Levels" ("AL's", as 
minimum ion counts) for these organic compounds in soil/sediment and in water in 
apparent disregard of the Northeast Research Institute, Inc. (NERI) warning that 
" ... indicated response values are not directly related to absolute concentrations, but may be 
used to determine the extent of the plume, its boundaries, and plume direction." Sandia 
has used these "AL's" at various ER sites, e.g., the Technical Area (TA)-11 septic tanks and 
drainfields and TA-V seepage pits. From the results of the PETREX SVS in these cases, 
Sandia concluded that: 
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" ... the levels for all compounds were .. .low and may not necessarily indicate 
environmentally significant levels in subsurface soil.. .. " 

However, at both TA-ll and TA-V, TCE contamination in ground water exceeds the 
Maximum Contaminant Level (MCL). This indicates that Sandia's assumption regarding 
PETREX SVS ion counts is wrong. NMED review of NERI case histories and Sandia's 
investigation results using the PETREX SVS method indicates that quantifiable levels of 
TCE and hydrocarbons may be present in ground water even if there are ion count levels 
less than Sandia's "AL's" in soil. Sandia must supply the rationale for establishing "AL's" 
for the PETREX method in light of NERI's warning and in recognition of the detectable 
levels of TCE contamination that have been documented in ground water at TA-ll and TA
V. This rationale must include the models used for quantifying compounds based upon 
PETREX SVS results, including examples indicating the success, failure, and accuracy of 
the models. 

Response: The DOE/SNL used the PETREX ion counts as a semiquantitative method to identify 
the nature and lateral extent of volatile organic compounds (VOC) and semi volatile organic 
compounds (SVOC) in the shallow subsurface (i.e., "hot spots"). If the groundwater is shallow, 
the technique also can detect VOCs volatilizing from the groundwater. However, the technique 
is not likely to detect VOCs in groundwater 300 to 500 feet (ft) deep, as at Technical Area 
(TA) ll and TA-V. 

The quotes cited above were taken from the Northwest Research Institute (NERI) report of the 
TA-ll investigation and were not quotes by DOE/SNL. As stated in NERI's report (in the quotes 
contained in the NMED comments), those ion counts below 100,000 (lOOK) or 200K "would not 
represent detectable levels by standard quantitative methods for soils and/or groundwater (NERI 
1995)" (Attachment B). In other words, the levels ofVOCs are so low that they would most 
likely not be detected in a laboratory using standard U.S. Environmental Protection Agency 
(EPA) methods. Also, the statement from the NERI report that "the levels for all compounds 
were ... low and may not necessarily indicate environmentally significant levels in subsurface 
soil. ... " is not a conclusion from DOE/SNL but is based upon NERI's experience. 

Low concentrations ofVOCs are present in groundwater at TA-ll and TA-V. However, because 
of the depth to groundwater, NERI' s experience suggests that it is highly improbable that the 
VOCs could be detected by the SVS method. The DOE/SNL is using the SVS method to 
evaluate whether near-surface sources for VOCs exist. -We believe that the PETREX results did 
not clearly identify a release site or VOC source to correlate with the groundwater 
concentrations. 

Because the use and limitations of SVS are of importance to both the NMED and the DOE/SNL, 
we propose that technical staff convene a joint meeting to develop a common understanding, 
based upon the NERI studies, of such use and limitations. 

6. Analytical results exceeding calculated upper tolerance limits (UTL's) (or 95th percentiles) 
are statistically significant evidence of potential contamination and cannot be automatically 
construed as representative of extreme background values. Data exceeding UTL's (or 95th 
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General Comments 

being submitted to the NMED. The DOE/SNL has reviewed all data tables in the 4th NFA 
Submittal for completeness with respect to the above elements and are submitting revised tables 
with this Request for Supplemental Information response to the NMED, as applicable. 

9. Quality Assurance/Quality Control (QA/QC) • At the December 3, 1996, Sandia 
North/Low-Flow Sampling meeting held at the NMED offices in Santa Fe (attended by 
DOE, Sandia, and NMED), representatives of the Hazardous and Radioactive Materials 
Bureau (HRMB) expressed concern about Sandia's QC problems in regard to "common 
laboratory contaminants" found in blanks (such as acetone, 2-hexanone (MBK), 2-
butanone (MEK), methyl isobutyl ketone (MffiK), methylene chloride, toluene, and total 
xylenes). These compounds have been historically used at Sandia's ER sites and, in some 
cases, disposed of onto the ground and into pits, trenches, lagoons and leachfields. Thus, 
the presence of common laboratory chemicals in QC blanks cannot be automatically 
discounted as laboratory contamination. Additionally, at this meeting, HRMB staff 
members suggested that DOE/Sandia review its contract laboratories' QA/QC programs, 
and, if found deficient, remedy the problem or find another laboratory. 

Analytical results for field, trip, and equipment blanks, and duplicates must be included on 
data tables. Data tables must also include a comparison of offsite and onsite laboratory 
results (e.g., at minimum, relative percent differences (RPD's)) as part of the QA/QC 
information. 

Response: The DOEISNL follow the blank qualification guidelines (i.e., the "Blank Rule") set 
forth in "USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review (EPA, February 1994)" when validating data for common laboratory contaminants such 
as acetone, methylene chloride, and 2-butanone. Common laboratory contaminants are generally 
VOCs that are required by EPA methods for the extraction and concentration of organic 
compounds. Because they are volatile and are generally used in concentrated solutions, they can 
be found in small concentrations throughout any analytical laboratory. To minimize potential 
contamination of samples, analytical laboratories isolate all VOC samples and the associated 
instrument laboratories, restrict access to these areas, and pressurize the analysis areas with 
filtered air. The EPA has historically recognized that even with such precautions, analytical 
laboratories cannot completely eliminate possible contamination from such sources as entering 
and leaving these areas or absorption on clothing. Therefore, the EPA has allowed, within the 
functional guidelines, a slightly relaxed criterion for very low-level contamination from these 
compounds. 

As discussed in the OU 1295 NFA proposals, VOCs found in soil trip blanks submitted with 
VOC sample shipments are further evidence that most VOCs detected in the samples result from 
laboratory contamination. 

The DOE/SNL use the following procedure to evaluate data for laboratory contamination: 

Sample results are qualified as undetected (U) if the sample concentration is less than ten 
times the concentration of the common laboratory contaminants in any blank or five times 
the concentration of any other contaminant in any blank. 

SNUNM ER Project 
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If other problems are encountered that result in any suspect blank data, the DOE/SNL notify 
the laboratory and further evaluation is conducted. 

The comment suggesting that the DOE/SNL review its contract laboratories' quality 
assurance/quality control (QA/QC) programs is noted by the DOE/SNL. SNL's Sample 
Management Office has an ongoing audit program to evaluate the adequacy of QA/QC problems 
at the off-site contract laboratories; this program is supplemented by a similar program overseen 
by the DOE's Albuquerque Operations Office. When specific QA/QC concerns arise, the 
affected laboratory is contacted and corrective actions are defined and implemented. 

The DOE/SNL would be pleased to arrange a dialogue with the NMED/HRMB and the DOE 
laboratory auditors to discuss this subject further. 

10. Explosives sampling - Method 8515 is an immunoassay screening tool for nitrotoluene 
compounds. Sensitivity of this method may be unacceptable (MDL's from 100-100,000 
ppb) and reproducibility of results is erratic. To achieve more reliable and defensible 
results, Sandia must use Method 8330, which detects not only the Method 8515 compounds, 
but also detects nitroguanidine, ammonium nitrate, Composition C4, PBX-9404, PBX-9405, 
pentaerythritol tetranitrate (PETN), HMX and RDX; these explosive compounds were 
commonly used by Sandia. 

Response: Method 8515 was initially used by the DOE/SNL for qualitative analysis as a cost
saving measure with the intent to follow up with quantitative analysis if a "hit" occurred. The 
DOE/SNL believe that Method 8515 with a 1-ppm detection limit has been successfully used as a 
technique for identifying trinitrotoluene (TNT) given the risk-based action level for an industrial 
land.:.use scenario (79.7 ppm) or residential land-use scenario (20 ppm) for trinitrotoluene. 
Although the DOE/SNL recognize that the method is limited to detection of TNT, this screening 
approach was used because the DOE/SNL did not expect to find explosives at these sites. 

The DOE/SNL agree that Method 8330 is the desired method for quantitative analytical results 
for 1,3,5, 7 -tetranitro-1,3,5, 7 -tetrazacyclooctane (HMX), 1 ,3,5-trinitro-1,3,5-triazacyclohexane 
( RDX), and pentaerythritol tetranonitrate (PETN), which were the most commonly used 
explosives at SNL after the rnid-1960s. RDX and HMX, are both Method 8330 analytes; C-4 is 
90 percent RDX, PBX-9404 is approximately 94 percent HMX and PBX-9405 is approximately 
92 percent RDX each. However, none of the three compounds is specifically quantified by the 
method. Ammonium nitrate, nitroguanidine, and PETN are not specific analytes although their 
presence may be indicated by other compounds. The DOE/SNL will be using Method 8330 in 
future characterization activities. 

11. Positive results from the PETREX SVS indicate plumes of polychlorinated biphenyl (PCB), 
BTEX (benzene, toluene, ethylbenzene, and xylene - common fuel constituents), and 
aliphatics, or a combined plume potentially underlie some discharge areas. Soil/sediment 
sampling may have been insufficient to determine whether observed soil-vapor 
concentrations are the result of contaminated sediments, subsurface soil-vapor migration, 
or movement of contaminated ground water. Additional boreholes may be needed with 
active or passive soil-vapor monitoring systems installed at the surface and at the bottom. 
Also, boreholes must be of sufficient depth so as to determine the vertical profile of each 
soil-gas plume. 
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Response: Because soil vapor in the vadose zone may be an indication of a VOC release, the 
DOE/SNL used the soil vapor results to help locate source areas or release points in the near and 
shallow subsurface soil during site characterization. The PETREX SVS will not identify 
solvents (or polychlorinated biphenyls [PCB]) in groundwater that is deep (greater than 100 feet 
below the ground surface [bgs]) (Attachment B). Because the VOC concentrations in 
groundwater at TA-Il are barely above maximum contaminant levels, the scenario described by 
the NMED above is highly unlikely. 

The DOE/SNL believe that it is not technically or financially feasible to attempt to characterize a 
"soil vapor" plume as the NMED suggests. The goal of the SVS was to use this screening 
technique to locate possible additional VOC sources in the shallow vadose zone sites. 

Again, as stated in the response to General Comment 5 above, the DOE/SNL proposes that a 
meeting be arranged with the NMED to develop a common understanding, based upon the NERI 
studies, of the uses and limitations of SVSs. 
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Hazardous & Radioactive Materials Bureau 
2044 Galisteo 

GARY E. JOHNSON 
GOVERNOR 

January 29, 1998 

.tvrr. Michael J. Zamorski 
Acting Area Manager 
Kirtland Area Office 
US Department of Energy 
P.O. Box 5400 

P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-1557 
Fax (505) 827-1544 

Albuquerque, New Mexico 87185-5400 

RE: Sampling Protocol for Septic Systems 

Dear tv!r. Zamorski: 

MARK E. WEIDLER 
SECRETARY. 

EDGAR T. THOR!vTOS.III 
DEPr:n· SECRETARi' 

This letter responds to a meeting held in June 1997 in Santa Fe that was attended by the US 
Department of Energy, Sandia National Laboratories (SNL), and New Mexico Environment 
Department (N~IED) personnel to discuss appropriate sampling protocol with respect to 
leachfields, drywells, and seepage pits. Following that· meeting. NMED Hazardous and 
Radioactive .tvlaterials Bureau (HR~fB) staff have determined that a test should be conducted to 
compare the different septic system sampling protocols presented by SNL and HR~v!B. This rest 
consists of reinvestigating five Environmental Restoration (ER) sires at SNL. This matter is 
addressed more fully below, following a brief discussion of HRMB's septic system sampling 
protocol. 

HR\IB Seotic S\'stem Samolin£! Protocol 
HR:-.·IB believes that the core of the plume below drainfields (leachfields), drywells, and seepage 
pits will usually contain the highest concentrations of contaminants. The core of the plume is 
most likely located along a .vertical a.xis beneath. the center of-the disposal structure. It is within 
the plume core that contaminants will most likely reach the greatest depths into the soil/sediment 
column, potentially extending even to ground water. Therefore, at minimum, a vertical borehole 
should be installed in the center of the discharge structure. Soil/sediment below the bottom of 
the discharge structure should be sampled for the pertinent organic and inorganic parameters to 
an appropriate depth. The sampling frequency in each borehole should not exceed five ft. and 
a minimum of two clean samples IS necessary to delineate the vertical extent of any 
comamination that may be present. 

F;:; I " -- 0 



Mr. Michael J. Zarnorski 
January 29, 1998 
Page 2 

At any septic system site where shallmv bedrock is encountered, samples should be collected at 
the bouom of the discharge structure and immediately above the bedrock surface. Depending 
on the analytical results of such samples, it may be necessary to drill additional borings along 
the alluvium/bedrock contact and/or imo bedrock. 

In general, this is the protocol HRMB will require for all future assessments of septic system 
components. 

Seotic Svstem Reinvestifration 
In contrast to the above, SNL's sampling protocol consists of drilling two boreholes outside the 
drainage structure. 

To resolve this issue, five areas are to be reinvestigated. Depending on the results of this study. 
SNL may have to reinvestigate alL some, or none of the septic systems that ha\·e been 
previously sampled. The test procedure i~ described in more detail in Enclosure .-\. 

Please contact William Moats of my staff at 841-9471 if you have any questions or comments. 

Enclosure 

xc: Roger Kennett, NMED/DOE OB 
Bill McDonald, NMED/DOE OB 
Mark Jackson, DOE/KAO 
Warren Cox, SNL 
David Neleigh, EPA 
file: hswa, snl ou1295, 98 
track: snl, 1/29/98, doe/kao. hrmb/sk. re, file. 



ENCLOSURE A 

TEST FOR ADEQUACY OF LEACHFIELD, DRYWELL 
AA'D SEEPAGE PIT SANIPLING PROTOCOL 

UTILIZED BY SAL"TIIA NATIONAL LABORATORIES 

Five Environmental Restoration (ER) sepric system sires will be tested. Tesring will consisr of drilling 
a borehole rhrough the cemer of each drainage sU11cture. At the request of the US Deparrmem of 
Energy/Sandia National Laboratories/New Mexico (Sandia), the sampling frequency used for previous 
sampling will be maimained for this tesr; however, at least one sample must be collected irnmediarely 
below the drainage structure. Selection of sires was based on potential impact to human health and the 
environmem, and on suitability for meaningful comparison of protocols. Table 1 idemifies the sires and 
summarizes the rarionale for selection. Table 2 lists the various constituents to be analyzed for: at each 
sire. 

ER Site Name . Selection Criteria Rationale 

101 Building 9926 Explosives Photochemicals, metals, solvems, 
Research Lab HE, potentially high discharge 

J .. q Building 9967 (High HE injected imo the subsurface -
Explosives Assembly Building) 50-150 ft above the warer table 
Septic System 

' 

151 Building 9940 NRC Testing Photochemicals, solvents, HE, 
Facility metals, DU, poremially high 

discharge 

!54 Building 9960 (Explosives HE and solvents injected imo the 
Preparation Facility) Septic subsurface - 50-150 ft above the 
System water table 

160 Buildimr 9832 (Vehicle HE and DU injected into the 
Assembly Building) Sepric subsurface - 50-150ft above the 
System water table 

Table 1. Selected ER Sites for Septic System Test 

The: sepric sysrem sites selected are discussed in the Resource Conservation and Recovery Act (RCRA) 
Facility Invesrigarion Work Plan for Opc:rable Unit (OU) 1295, Sepric Tanks and Drainfields (:Vlarch 
1993) and_.in rhe OU 1295 Dc:cision Rt:pon(:.lay 1996). Four of the ER sires (101, 141, 151, and 160) 
are included in the founh round of No Funher Action proposals (June 1996). According to tht: Decision 
Repnn, ER Site 154 requirt:s additional characterization. 

lbnnlnus :tnLI RJJitlJCti\"C ~1atcrials nurcJU 

1\~\\ t.h:xicn [n\·irPnmcnt D..:p:~nmcnt 
JJilUJr)' 19\lX 



Laboratory analytical results will be compared to those obtained by the previous Sandia investigation 
protocol, i.e., two boreholes drilled outside of the seepage pit or drainage structure. Sandia may be 
required to redrill and resarnple some, all, or none of the septic systems that were previously sampled. 
The need to redrill and resarnple depends on whether results from the test indicate higher concentrations 
of contaminants beneath the centers of the drainage strucrures, or no appreciable difference, as determined 
by the Hazardous and Radioactive Materials Bureau. 

ER Site SVOCs ·VOCs HE Me:als f Soil pH Soil I cr• 6 Isotopic 
(8330) mit rate u 

101 N y y y 
I N I NA I NA I N 

141 N y y y I NA I NA I NA N 

!51 N y y y IN I N I y . I y 

!54 I 
y y y y INA I NA I 

y I N 

160 I N y y y IN I NA I NA I N 

Notes: 
Y - .-\nalysis of the constituent will be done for the septic system test. 
N - An:1lysis of the constituent will not be done for the sep!c system test. 
NA- Not applicable. (Analysis of the constituent was not done in the original investigation). 

Table 2. Selected Analytes for Septic System Test 

Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
Janua~· 1998 

I Cyanide Tritium 

I 
y N 

I NA N I 
I N N 

I NA N 

I NA !'\.-\. I 

/ 
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PETREX SOIL GAS SURVEY RESULTS 
CONDUCTED AT VARIOUS SITES 
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AND :PRAINFIELDS OPERATING UNITS 

SANDIA NATIONAL LABORATORIES 
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DATE: 
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DATE: 

NORTHEAST RESEARCH INSTITUTE 
605 P ARFET STREET, SUITE 100 
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(303) 238-0090 
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303-238-0090 • 800-845-5137 

Fax 303-238-2522 

PETREX Soil Gas Technology • Environmental & Resource Investigations ,. ... ., 



PETREX Soil Gas Survey- SNL, Albuquerque, New Mexico 06/Ul/95 

The analytical and interpretative results of the duplicate collectors are provided in Table 32, 
Appendix B. 

8.0 DISCUSSION 

The soil gas response levels discussed in the following section are described as high, 
intermediate or low relative to the entire data set. The ion count values that have been reported 
represent qualitative soil gas values that were evaluated relative to the other sampler locations. 

The response values are reported in ion counts. Ion count values are the unit of measure assigned 
by the mass spectrometer to the relative intensities associated with each of the reported 
compounds. These intensity levels or response levels do not represent an actual concentration of 
the reported compounds; however, they are best utilized as. a qualitative measurement. A 
difference in ion count values of an order of magnitude or more is considered significant when 
interpreting potential source areas and migration/dispersion pathways versus background areas. 

The following sites, which had significant soil gas detections, are discussed in the orders that 
they were sampled. The sites that showed no significant soil gas detections are listed in Section 
8.18. 

In a majority of the soil gas samples used in this investigation, only low levels of the compounds 
identified were detected. In NERI's experience, levels below 100,000 ion counts for a single 
compound, and levels below 200,000 ion counts for mixtures, under normal site conditions, 
would not represent detectable levels by standard quantitative methods for soils and/or 
groundwater. Normal site conditions are considered to be sites in which the depth to 
groundwater is less than 100 feet below the surface, groundwater flow rates are undisturbed, and 
normal precipitation occurs during sampler exposure. Due to the unusual site conditions at 
SNL, and the influx of monsoon moisture during sampler exposure, values less than 100,000 ion 
counts for the chlorinated compounds, and values less than 200,000 ion counts for the 
hydrocarbon mixtures, were considered potentially significant for this investigation. 

For a complete discussion of relative response map evaluation, please refer to the PETREX 
Protocol, Appendix A. 

8.1 SITE 145 

In most samples, the levels of VOCs detected at Site 145 are not normally associated with 
potential source areas, or potentially environmentally significant contaminant concentrations in 
the subsurface. The soil gas response for TCE at location 64 may represent detectable levels by 
standard EPA methods in the subsurface; however, in NERI's experience single point anomalies 
generally represent isolated surface spills and do not reflect chemical occurrences which may 
impact groundwater. The soil gas results for Site 145 are provided on Table 2, Appendix B. 
The sample locations for Site 145 were mapped and are shown on Plates 1 and 2, Appendix F. 

Northeast Research Institute LLC 9 



Site-Specific Comments 

constructed in 1958 and was not occupied after 1988. As documented in the NFA proposal, 
significant or potentially hannful concentrations of VOCs or other COCs were not detected in any 
of the soil samples collected at this site. 

Also, an EPA contractor recently collected two active soil gas samples from a borehole within 
five ft of the former outfall location. The ER Site 49 site map has also been revised to show the 
active soil gas sample location and is provided in Attachment A of the site-specific portion of this 
submittal. Attachment B of the site-specific portion of this submittal provides active soil gas 
sample analytical results. One sample was collected at 10 ft bgs, and the second was collected at 
the subsmface refusal depth of 17.5 ft. This shallow refusal depth likely indicates shallow bedrock 
at this site. A total of 9 out of 49 VOC compounds were detected in the shallow soil gas sample 
from this location; Concentrations of individual constituents ranged from 0.57 (J) to 6.4 (J) parts 
per billion by volume (ppbv), and 25.27 ppbv of total VOCs were detected in the sample. A total of 
11 out of 49 VOC compounds were detected in the deeper soil gas sample. Concentrations of 
individual constituents ranged from 0.34 (J) to 31 ppbv, and 50.29 ppbv of total VOCs in soil gas 
were detected in the deeper sample. These soil gas concentrations are approximately three orders of 
magnitude less than the NMED Ground Water Quality Bureau guideline remediation goal of 10 
parts per million by volume (ppmv) total VOCs in soils where groundwater has or might be 
affected. This guideline remediation goal is stated in Comment 9 in a letter from Ronald Kern 
(NMED-OB) to Beth Oms (DOE Kirtland Area Office) entitled "Comments on the Voluntary 
Corrective Measures Plan for the Chemical Waste Landfill," dated July 16, 1996. Therefore, the 
DOEISNL do not believe that groundwater monitoring is necessary or justified at this site. 

ER Site 101, Explosive Contaminated Sumps, Drains (Building 9926) 

ER Site 101 consists of two seepage pits, an 875-gal septic tank, and a distribution box that 
serviced Building 9926, the Shock Wave Studies Laboratory; one seepage pit that serviced 
Building 9926A; and a drywell that serviced Building 9921, and an explosives storage igloo. 
Constructed in 1960, Building 9926 is in use today, but the septic system was abandoned in 
1991 when the facility was connected to the TA-3 sewer system. The Building 9926A septic 
system reportedly never functioned properly and was reportedly never used; the NF A 
proposal does not mention the status of the septic system. The Building 9921 sink and drywell 
are apparently still in use. 

Hazardous materials used at Building 9926 include photo-processing chemicals, solvents 
(methanol, TCE, toluene, acetone and isopropyl alcohol), as well.as hydrochloric, nitric, and 
sulfuric acid. HE (e.g., nitroguanidine, PETN) and cadmium sulfide were handled at 
Building 9921 and were used in explosives tests at Building 9926A. Once in the soil column, 
these contaminants may have migrated to the water table through the process of vapor-phase 
transport or in solution with discharged wastewater. Sandia estimates depth to ground water 
to be approximately 450ft (ER Site Summary Information Sheets). 

2.3 Historical Operations 

16. Figure 1-2 is apparently misreferenced as Figure 2-2. Also see General Comment 1. 

Response: The NMED is correct. Figure 1-2 is misreferenced as 2-2 several times on page 2-2. 
Also, see response to General Comment 1. 

SNUNM ER Project 
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17. The Septic Tanks and Drainfields RFI Work Plan indicates that ER Site 101 is the drywell at 
Building 9920. Additionally, ER Site 146 is described as the septic system at Buildings 9926 
and 9926A. The June 1996 Proposal for NFA and ER Site Summary Sheets (December 1994) 
indicate that ER Site 101 comprises the drywell at Building 9921, the industrial wastewater 
seepage pits at Building 9926A, as well as the septic tank, distribution box, and two seepage 
pits at Building 9926. Sandia must explain the discrepancies between the Work Plan and the 
NF A proposal; this must include the disposition of the drywell at Building 9920. 

Response: The RFI Work Plan is incorrect. ER Site 146 encompasses a very small (4- by 4-ft) 
drywell on the south side of Building 9920, which lies about 50 ft west of Buildings 9926/9926A. 
ER Site 101 includes the drywell serving a sink in the very small Building 9921 and the septic tank, 
distribution box, and two seepage pits serving Building 9926. It also includes the single industrial 
wastewater seepage pit connected to Building 9926A. Building 9926A (also known as the "boom 
box") is a small (12-ft-diameter) hexagonal-shaped room that was added to the north side of 
Building 9926. 

18. The text on page 2-2 states that, "Building 9926A is used for exploding 5 pound shock wave 
studies, and explosive tests have involved the use of cadmium sulfide." Is Building 9926A 
currently used for explosive testing? H so, these tests must be discussed. Additionally, tests 
involving the use of cadmium sulfide must also be discussed in more detail. All available 
information regarding the Building 9926A septic system must be provided to the HRMB, 
even if it was not used much. 

Also, see General Comment 4. 

Response: According to Mr. Paul Johnson, who has been associated with this facility for 15 years, 
Building (Room) 9926A is currently approved for explosives testing use but has not actually been 
used since 1995. Also, Johnson could not that recall that any cadmium sulfide was used since he 
began working at the facility. All additional pertinent information available for the Building 9926A 
seepage pit system was included in the ER Site 101 NFA proposal. As a point of clarification, the 
seepage pit serving Building 9926A is not a septic system; rather, it is a single seepage pit 
connected to the floor drain in Building 9926A. 

19. Sandia must include information on the effluent discharge rate for this facility, as well as the 
total estimated discharge over the lifetime of operations at the facility. 

Response: Estimated effluent volumes discharged to the Building 9926 septic system range from 
120 to 1,200 gallons per day, although no historical records are available to verify this estimate. 
The floor drain in Building 9926A reportedly never functioned properly, and the room is dry-swept 
rather than hosed down. An inspection of the "boom box" (Building 9926A) on October 14, 1998, 
confirmed that the floor drain was sealed with a metal plate. Johnson also stated that, in his years at 
the facility, he has never seen Building 9926A washed down. 

SNUNM ER Project 
October 1998 

13 June 1996 NFA Proposals 
Comment Responses 



Site-Specific Comments 

3.4 The Results of Previous Sampling/Surveys 

20. Sandia must complete boreholes at or near PETREX SVS locations 165 and 176, and install 
active or passive soil-vapor monitoring systems at both the surface and bottom of the 
boreholes. Also see General Comments 5 and 11. 

Response: The PETREX passive SVS was conducted at this site solely as a reconnaissance tool to 
identify possible additional locations beyond those in the immediate vicinity of the effluent release 
points at which significant COC concentrations may be present and at which soil samples should be 
collected. In the DOE/SNL's opinion, no additional locations were identified as a result of the 
PETREX SVS that required soil sampling. VOC concentrations in soil vapor are not regulated. 
VOC concentrations in conventionally analyzed soil samples are regulated to the extent that these 
data are used in risk assessment evaluations. The boring on the north side of the middle seepage pit 
(location SP2-2 on Figure 2) was located within about 10ft ofPETREX location 165, and no 
significant VOC or other COC concentrations were identified in samples from that boring. 
Significant VOC concentrations were not detected in any of the original 17 VOC soil samples 
collected on either side of the three seepage pits, next to the septic tank, and in the center of the 
small Building 9921 drywell. Also, six additional VOC soil samples were collected from borings 
drilled directly beneath the center of the three seepage pits at this site. Analytical results for these 
additional seepage pit samples have been added to the analytical data summary tables submitted 
with the ER Site 101 NF A proposal and are provided in Attachment C of the site-specific portion of 
this submittal. The ER Site 101 map has also been revised to reflect these additional sample 
locations and is provided in Attachment A. As the NMED indicates in General Comment 2, the 
highest COC concentrations are most likely located along a vertical axis beneath the center of the 
disposal structure. Significant VOC concentrations were not detected in any of these additional 
samples. Soil sampling at this site has been sufficient to demonstrate that COC concentrations that 
could pose a threat to human health or the environment are not present at ER Site 101, and the 
DOE/SNL see no reason or justification for additional soil gas sampling at this site. 

Also see responses to General Comments 5 and 11. 

However, in order to bring the ER Site 101 NFA approval process to a conclusion, the DOE/SNL 
will collect two additional VOC soil samples at PETREX location 176, which is about 28 ft away 
from the closest previous soil sampling location at this site. These two samples will be analyzed for 
VOCs. The ion count values detected in the PETREX sampler at location 176 indicate that 
potentially detectable concentrations of perchloroethylene (PCE), benzene, toluene, ethylbenzene, 
and xylenes (BTEX), and aliphatic compounds may be present in soils at that location. As before, 
soil samples will be collected from either the top or the bottom (as the NMED prefers) of same two 
depth intervals that were previously sampled in other boreholes at this site (at 16 to 20ft and at 26 
to 30 ft). If subsurface refusal is encountered before the deep sampling interval is reached, the soil 
from the bottom of the borehole will be sampled. If VOCs are detected in these additional samples, 
the concentrations will be compared to risk-based action levels that are determined for those VOCs, 
when the risk assessment methodology is finalized and approved by the NMED. 
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3.6 Confirmatory Sampling 

21. Data collection - see General Comments 2, 6, 8, 9 and 11. 

Response: See response to General Comments 2, 6, 8, 9 and 11. 

22. Figure 3.1 is apparently misreferenced as Figure 3-3. 

Response: The NMED is correct. Figure 3-1 is misreferenced as 3-3 on page 3-5. 

23. Tables 3-2 and 3-3 show that the concentration of some organics (toluene, cyanide) increases 
with depth at various locations (SPJ, SP2, and SP3). This indicates that the vertical extent of 
contamination may not yet be determined. Additional soil-vapor sampling must be conducted 
to determine the vertical extent of VOC contamination at these locations (see comment 20). 

Response: Significant concentrations of VOCs have not been detected in any of the 23 VOC soil 
samples collected at the effluent release points at this site. The DOFJSNL, therefore, believe that 
additional soil gas sampling is unjustified and unnecessary at this site. Also, cyanide was detected 
at concentrations of 0.71 and 1.2 parts per million in 2 of the 22 samples that were analyzed for 
cyanide from this site. Cyanide concentrations detected in these samples are four orders of 
magnitude less than the very conservative ecological risk preliminary remediation goal calculated 
for cyanide in soil. Also, 6 of the 22 cyanide soil samples were collected from boreholes drilled 
through the center of the three seepage pits at this site. No cyanide was detected in any of these 
samples. Therefore, the DOFJSNL does not believe that additional sampling for VOCs or cyanide 
is justified or necessary at this site. 

ER Site 116, Building 9990 Septic System 

ER Site 116 comprises the 750-gal septic tank, distribution box, and four seepage pits that 
serviced Building 9990, the Electroexplosive Research Facility. The facility was constructed 
in 1969 and used for explosives testing until1986. The facility was used for other than 
explosives testing from 1986-1994 (activities undefined in the NFA). Reportedly, there has 
been no significant activity at Building 9990 since 1994. 

Hazardous materials that were reportedly discharged or leaked/spilled at the site include 
photo-processing chemicals (Cd, Cr+6, CN, and Ag), polychlorinated biphenyls (PCBs), 
methylene chloride (CH2Ch), and copper sulfate (CuS04). Sandia does not report HE or 
depleted uranium (DU) as potential contaminants, even though they were used in tests at the 
site. Once in the soil column, contaminants may have migrated to the water table through the 
process of vapor-phase transport or in solution with discharged wastewater. Sandia estimates 
the depth to ground water to be only 52 ft. 

24. Sandia states (page 2-2): 

",[There is] a potential for surficial fragments of depleted uranium (DU) around this site. 
Assessing and cleaning up DU surface contamination from explosive testing in the vicinity of 
Building 9990 is not included as part of OU 1295 assessment activities for ER Site 116 septic 
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ATTACHMENT A 

FINAL SITE MAPS FOR 
SWMUs 49, 101, 116, 138, 141, 149, 151, 160, AND 161 
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Table 2 

ER Site 101 
Summary of Organic and Other Constituents, and pH Measurements in Confirmatory Soil Samples 

Collected Around the Seepage Pits, Septic Tank, and Drywell 

VOCs SVOCs 

Top of Method 8240/8260 Method 8270 Cyanide 

Sample Sample Method 

Sample Sample Sample Sample Location Interval Chloro- 2-Hexa- Meth. Phenan- 9010/ 

Number Matrix Type Date (Figure 2) (fbgs) Acetone methane none MEK MIBK Chloride Toluene threne Chrysene 9012 

West Seepage Pit (SP-1), Borings on Each Side of Unit: 
017943-1,2 r--- Soil- Field 9/28/94 SP1-1 12 ND ND ND ND ND ND ND 2J ND ND 

. ~~- ---- . -~r------

ND ND 
... 

' 017945-1,2 Soil Field 9/29/94 SP1-1 22 ND ND ND 1.9 J ND ND ND 1,200 
017946-1,2- - Soil - ---Field·--· 9/29/94 SP1-2 ---12- ND ND ND ND ND 2.3 J ND ND ND 710 

------- ----· -
017947-1,2 Soil Field 9/29/94 SP1-2 22 ND ND ND ND ND 2.3 J ND ND ND ND 

West Seepage Pit, Boring Through Center of Unit: 

037097-1,2 -G son "Field 1120/98 SP1-3 12 ND ND ND ND ND 1.1 J,B ND ND --- --
ND 3.7 ND ND ND 2 J,B ND 037098-1 ,2 Soil Field 1/20/98 SP1-3 22 -- -- ND 

037099-1,2-- SOil- oupl. 1/20/98 sP1-3 22 ND ND ND ND 2.4J,B 
----------

ND ND - --- ND 
----·-· 

------· . '----· -----
Middle Seepage Pit (SP-2), Borings on Each Side of Unit: 
017948-1,2 ,..c Soil Field 9/29/94 SP2-1 16 ND ND ND ND ND 2.8 J ND ND ND ND 

017950-1,2 Soil Dupl. 9/29/94 SPD2-1 16 ND ND ND ND ND 3.1 J ND ND ND ND 
ND ND ND ND------ ------

017949-1,2 Soil Field 9/29/94 SP2-1 26 ND ND 2.7 J ND ND ND 
-~-- ----------

017952-1,2 Soil Field 10/3/94 SP2-2 16 7.9 J ND ND ND ND 1.6 J 2.4 J ND ND ND 
NO- - ---------·--

017953-1,2 Soil Field 10/3/94 SP2-2 26 ND ND ND ND 1.9 J 8.2 ND ND ND 
----- ------ ----- --

Middle Seepage Pit, Boring Through Center of Unit: --- ----- -------------

-~37100-1,£(~~ Field SP2-3 16 ND ND ND ND ND 7.8 B ND 1/21/98 ND 

Note: no deep sample in this borehole due to subsurface refusal. 
---- ---- ---~-

___ ,_ ----

-- -------

Page 1 of 3 

TNT Screen Soil pH 

{1994 spls.) ASTM 

or Method 

EPA 8330 I Units I 4972 

{1998 spls.) (pH units) 

----~----··· -------
ND ug/kg 8.3 . 

--·------ --- ----
ND ug/kg 8.3 

-------------- ·-----
ND ug/kg 8.5 

-----~ ----- ------
ND ug/kg 8.4 

---~---- -----------

---------. ----- --------
ND ug/kg 

------------- ------
ND ug/kg 

-- ------- -.. ----
ND ug/kg 

------------- -----------

- ------ ·---- -- ---- ·----- ----------

··-

ND ug/kg 8.2 
ND ug/kg 8 

-------------- -------------
ND ug/kg 8.6 
ND ug/kg 7.8 ----No ·-·-

ug/kg 7.9 
. ----- - -·- -----

.. ~- --- ---- - - - -
ND ug/kg --

C4425-2 



Table 2, continued: 

ER Site 101 
Summary of Organic and Other Constituents, and pH Measurements in Confirmatory Soil Samples 

Collected Around the Seepage Pits, Septic Tank, and Drywell 

Top of 
Sample Sample 

VOCs 

Method 8240/8260 

SVOCs 

Method 8270 

TNT Screen 
1 ~c=y=a=n=id=e=ll (1994 spls.) 

Method or 

Soil pH 

ASTM 
Method 

Sample Sample Sample Sample Location Interval Chiaro- 2-Hexa- Meth. 
Number Matrix Type Date (Figure 2) (fbgs) II Acetone methane none MEK MIBK Chloride Toluene 

Phenan
threne Chrysene 

9010/ 
9012 

EPA 8330 ~~~~ 4972 
(1998 spls.) ~ (pH units) 

East Seepage Pit (SP-3), Borings on Each Side of Unit: 

~~~!ll ~ SOil -j~[ j~§ . -!m = l~ -§-~ ~~ - ~~- ~~- -~~ :N;D~ }: ~- ~~ t~~-~ -=r}~ ~~~r~ ]~ ~~~=: 
1.3 J 017944-1 TB 9/28/94 Site 101 NA 11 NO ND ND ND 4.7 J .. 

----,=s- - 9/29/94 Site 1 01 . .---- NA ~-- NO 2.1 J NO 1.2 J 4 J NO 
-. . - -

-----j---11---------
ug/kg 

ug/kg 

SP3-3 --16-::~tl~-~ I ~~ I ~~I ~~ ~::: ~~ -~~~-- =: r = _JF ~~~ -~~~=~-~B~--=1~:~~: t_ =~ -26 

II -- --------- ---------- ·----------
Septic Tank Soil Samples: 

017954-1,2 So~3-_Field 10/3/94 ST-1 9 _7.7J NO NO ND ND 1.5J 6.1 34J ---ru~-~~--=-~~-= 
017955-1,2 Soil Field 10/3/94 ST-2 9 6.6 J ND ND ND ND ND ND ND ND ND . -- ~- -------- --------

-- TB 10/3/94 Site 101 NA 25 ND ND 3 J ND 2.5 J 2.3 J NS NS NS 017960-1 SoH 
------:-:-:::c--- -------- ---------------

017965-1,2~1 Water ~ EB 10/4/94 Site 101 NA 6.6 J ND NO ND ND 1.2 J ND _ ND _ ----~-- ___ N~----

-=-r-----c::-'-:-:-------,-- F;old 1111195 DW-1 4 6.6 J ND ND ND ND 1.7 J ND -- ND 1- .,;·-~~- --- NS 
018908-1,2 f---:----:-,----J Field 1/11/95 DW-1 14 14 ND ND ND ND 1.5J ND ND - -ND ____ ----NS 

Reporting Limit For Soil (1994 samples, to QARV) 1 10 10 10 10 10 5 5 330 fg 330 500 

1

Reporting Limit For Soil (1998 samples, to GEL) I 1 0 2 5 5 5 5 2 --~A --~~N~ 462-482 
Reporting Limit For Water (1994 samples, to QARV) 10 10 10 10 10 5 5 10 10 10 

~::ed-Jbpart S lction Le~el For Soil . \ 8E+06 None None 5E+07 4E+06 9E+04 2E~~; ;-.~~~~; 9.6E~o311 - 2E+06 

Page 2 of 3 

c 

ND 
ND 
NS 
NS 

NO 
ND 

1,000 

5.21-11.1 

NA 

4E+04 

ug/kg 

ug/kg 

ug/kg 

ug/L 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/L 

ug/kg 

C4425-2 

7.7 
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Table 2, concluded: 

ER Site 101 
Summary of Organic and Other Constituents, and pH Measurements in Confirmatory Soil Samples 

Collected Around the Seepage Pits, Septic Tank, and Drywell 

NQte_s 

Dupl. = Duplicate soil sample 
EB = Equipment rinsate blank 
fbgs = feet below ground surface 
GEL = General Engineering Laboratory 
J = Result is detected below the reporting limit or is an estimated concentration. 
MEK =Methyl ethyl ketone, or 2-Butanone 
Meth. chloride = Methylene chloride 
MIBK = Methyl isobutyl ketone, or 4-methyl-2-pentanone 
NA = Not applicable 
NO = Not detected 
NS = No sample 
QARV = Quanterra laboratory in Arvada, CO 
SVOCs = Semivolatile organic compounds 
TB =Trip blank 
TNT = Trinotrotoluene 
VOCs = Volatile organic compounds 

---Indicates that no sample was collected, or a sample was collected but was not analyzed for the particular analyte. 

Page 3 of 3 C4425-2 



ER Site 101 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Seepage Pits, Septic Tank, and Drywell 

~-~~ ----~-- ~ ·-····-------

Top of Other 
Sample Sample RCRA Metals, Methods 6010 and 7471 Metals: 

Sample Sample Sample Sample Location Interval Cr6
+ ll 

Number Matrix Type Date (Figure 2) (fbgs) As Ba Cd Cr, total Pb Hg Se Ag Method 7196 ~ 
West Seepage Pit (SP-1), Borings on Each Side of Unit: ____ _ 
017943-2 Soil Field 9/28/94 SP1-1 12 2.7 112 NO 8.2 7.2 NO 0.58 NO NO mg/kg -=----'----- ---- ----+----- . -~~ --·-·-- ----··--- -------
017945-2 Soil Field 9/29/94 SP1-1 22 2.4 52.6 NO 7.8 6.1 NO NO NO NO mg/kg 
017946-2 Soil Field 9/29/94 SP1-2 12 2.3 88.1 NO 23.6 6.4 NO NO NO ------NO____ mg/kg 
_:_:__:__::__::__:'-+----'-'------+-- -+---t--::-=--c------- - ----------------- .. -------
017947-2 Soil Field 9/29/94 SP1-2 22 2.1 51.7 NO 8.3 7.3 NO NO NO -----~!:) ______ _!!1_9/~_g 

West Seepage Pit, Boring Through Center of Unit: ____ ____________ ______ _ _____ _ 
037097-2 Soil Field 1/20/98 SP1-3 12 3.17 125 0.446 J,B 8.17 5.16 ND ND 2.34 --- mg/kg --------- ---- ---------- ·----- ------
037098-2 Soil Field 1/20/98 SP1-3 22 2.62 52 0.35 J 6.53 4.27 NO ND 0.167 J mg/kg 

!___:;__--'-- -----f---:--- ------- -------- -------- ----
037099-2 Soil Dupl. 1/20/98 SP1-3 22 2.14 125 0.323 J 7.79 3.9 NO ND 0.154 J mg/kg ---- -------- ----- ---- --

---+---+------+----+----t------1------+------· -------------- ----------
Center Seepage Pit (SP-2), Borings on Each Side of Unit: ___________________________ _ 

I 017948-2 Soil _Field 9/29/94 SP2-1 16 3 85.8 NO 8.7 5.7 NO NO NO __ t-!Q ______ l!)_g{_k_g 
'017950-2 Soil Dupl. 9/29/94 SPD2-1 16 3.2 79.6 NO 8.8 7.1 ND ND ____ ~I:) ______ l-!Q_ ____ !:1!9.~9. 

017949-2 Soil Field 9/29/94 SP2-1 26 2.3 59.1 NO 9.2 6.6 NO NO NO NO mg/kg 
017952-2 Soil Field 10/3/94 SP2-2 16 2.6 115 NO 9.1 5.6 NO ND --No-- --- --ND ___ - mgfkg 

ll----t---::--+--=---:-:--+-'-=----:-:-'--:-:--t-----:==-=--+-----=--=--11------::--:--t-·---:::::-::-t------:-::=-----j----::--=----+------==-=-----i'-----:-:=---t--:-:=--l------- ------------ --------- ---- --- --
017953-2 Soil Field 10/3/94 SP2-2 26 2.4 73.3 NO 8.9 6.6 NO NO NO __ ___ __[\J_[)___ __ !!Jgi~g 
Center Seepage Pit, Boring Through Center of Unit: 
037100-21 Soil I Field 11/21/981 SP2-3 I 16 2.76 52.2 0.249 J 6.21 4.4 NO --=_-_().16 J -- __ Q-~_1_9_.1__ --~--H~-~.:~-H-- mglkg I 

Note: no deep samples in this borehole; refusal encountered. ____ ___ _ _ _ _ __ _ __ __ _ _ __ I 

East Seepage Pit (SP-3), Borings on Each Side of Unit: __ ~=-=--=-==---~~--- -- -_ - --- i 

017956-2 Soil Field 10/3/94 SP3-1 16 3.1 80.4 NO 7.3 9.9 NO ____ ~]_ _ __ .t-JQ _ _ t-J[) mg/kg 
017957-2 Soil Field 10/3/94 SP3-1 26 2.2 97.8 NO 7.9 6.3 r-----N_D ______ !'l_l:)___ NO .t-JI:J mg/kg 
017958-2 Soil Field 10/3/94 SP3-2 16 2 90.5 NO 9.5 5.4 NO _______ -~g__ _____ t-JQ _ NO mg/kg 
017959-2 Soil Field 10/3/94 SP3-2 26 2.1 58.3 NO 18.1 6.1 NO NO NO NO mg/kg ---r--------- --------- -
East Seepage Pit (SP-3), Boring Through Center of Unit: ______________ _ 
037101-2 Soil Field 1/21/98 SP3-3 16 2.41 95 0.404 J 7.32 3.9 NO 0.182 J 0.121 J --- mg/kg 
037102-21 Soil Field 1/21/98 SP3-3 26 2.23 90.8 0.324 J 7.27 4.56 NO --0.264-J- O.o939J ~- mg/kg 

Page 1 of 3 C4425-1 



ER Site 101 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Seepage Pits, Septic Tank, and Drywell 

Top of 
Sample Sample RCRA Metals, Methods 6010 and 7471 

Sample Sample Sample Sample Location Interval 

Number Matrix Type Date (Figure 2) (fbgs) As Ba Cd Cr, total Pb Hg Se 

Septi~ Tank ~~land QA Samples: __ ---· ---
017954-2 t Soil Field 1013194 ST-1 9 2.8 96.4 ND 8.8 7.1 ND ND 
·-------- ---------- --------------- ---- ·- - ----·-

01295~~ ~~- Field_ 10/3/9'! ST-2 9 2.8 150 ND 9.8 9.3 NO NO ------1-·----- ---
Q_E~§~~~ -~~~~- __ _!_!=!__ 101419~- Site 101 NA ND 0.01 ND 0.0051 J 0.0037 ND NO 

------ ------ ------ --------
--·-·-------· ---------- ------- --------- - -----

Dry~~~~il _§a~e_l~s_: _____ ----- ------·-- -- -------- ----· 

_Q!~907 ir soil f Field 1/11/95 OW-1 4 2.5 114 ND 5.3 4.4 J ND ND 
----~-- ------ ----- ----------f-.- --

018908-2 Soil Field 1/11/95 DW-1 14 2.4 131 ND 6.7 5.1 ND ND 

!3.~eorti~Limit For Soil (1994 samples) 1 1 0.5 1 5 0.1 0.5 

Repor:Y!!9 Limit For Soil (1998 samplesl ____ 0.5 0.5 0.5 0.5 0.5 0.033 0.5 
Laboratory Reporting Limit For Water (1994 samples) 0.01 0.01 0.005 0.01 0.003 0.0002 0.005 
---] I I I I -----

15 727 1,740 647 536 1,724 2,134 

Other 
Metals: 

Cr6+ 

I Units I Ag Method 7196 

-------- ---- -------~ -- ··-- ------
ND ND 1!19~9 ------· -~---- - -------·----------
ND NO 1!19'~~------ ----·------------ -- ------
ND -f!l9'!--------- --------------- ---- --

------------ --------------- ---- . --------

-- ----------· _____ , --------- --
ND rr19!!<9 - ------- ------------
ND --- mg/kg 

1 0.05-0.1 rJ1glkg ---------- --- -----------·----
0.5 NA '!'g~~g. 

-------·-~- --~- ~-------- -~---- ---
0.01 NA -mgt!:-_ 

-----~~--- ------- -------- ···----

------~ ~---- ----~~----- ---

393 NA ~_l:l_mb~r of SNUNM Background Soil Sample Analyses * ------- __?_.~Q_?_ __ 
~------------ ----~-

SNUNM Soil Background Range * 2.1-7.9 0.5-495 0.0027-6.2 0.5-31.4 0.75-103 0.0001-0.68 0.037-17.2 0.0016-8.7 0.02-<2.5 _rl'lg~kg: 
--------~~-- . - ----~-- ------ ·- ---

SNUNM Soil Background UTL or 95th Percentile* 7 214 0.9 15.9 11.8 <0.1 <1.0 < 1. 0__ ---- -_! - -- -- f!lg/kg 
Proposed Subpart S Action Level For Soil 0.50 6,000 80 80,000 ** 400 *** 20 400 400 400 ** mg/kg 

Page 2 of 3 C4425-1 



Notes: 

. t.ftr#t:i~~~,~~~'""'"''"' ,.,"·':'"""'., .. , .. 

ER Site 101 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Seepage Pits, Septic Tank, and Drywell 

As= Arsenic. Arsenic background concentrations presented above are based on analyses of subsurface soil samples collected in the Coyote Test Field (CTF) area. 
Ba = Barium. Barium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest and CTF areas. 
Be= Beryllium. Beryllium background concentrations presented above are based on analyses of surface and subsurface samples collected in the Southwest, CTF, and Offsite areas. 
Cd = Cadmium. Cadmium background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF, and Offsite areas. 
Cr = Chromium. Chromium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest area. 

Cr6+ = Hexavalent chromium. Hexavalent chromium background concentrations presented above are based on analyses of surface and subsurface soil samples 
collected in the Southwest area. 

Pb = Lead. Lead background concentrations presented above are based on analyses of subsurface samples collected in the Southwest and Offsite areas. 
Hg =Mercury. Mercury background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Se = Selenium. Selenium background concentrations presented above are based on analyses of surface and subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Ag =Silver. Silver background concentrations presented above are based on analyses of subsurface soil samples collected in the North, Tijeras, Southwest, CTF, and Offsite areas. 

CTF =Coyote Test Field 
Dupl. = Duplicate soil sample 
EB = Equipment rinsate blank 
fbgs =Feet below ground surface 
J = Result is detected below the reporting limit or is an estimated concentration. 
NA = Not applicable 
NO = Not detected 
QA = Quality assurance 
UTL =Upper Tolerance Limit 
* IT March 1996 

** 80,000 mg/kg is for Cr3
+ only. For Cr6

+, proposed SubpartS action level is 400 mg/kg. 
*** No proposed SubpartS action level for lead in soil, 400 ppm is EPA proposed action level (EPA July 1994) 

Page 3 of 3 C4425-1 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque. New Mexico 87185-5400 

JUN 2 9 2Im 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 
c_G ~~-\"-. , J_\ 

u,c.k. · 0"-""'" 
C:...<- .c'-l\ j,..., 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 

. Santa Fe, NM 87505 

Dear Mr. Bearzi, 

f;..) '(\ '5 <. c::. .• 

r'<.Y 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Request for Supplemental Information Responses and 
Proposals for Corrective Action Complete (CAC), Drain and Septic Systems (DSS) 
Solid Waste Management Unit (SWMU) 49, 101, 116, 138, 149,154, and 161 at 
Sandia National Laboratories, New Mexico, EPA ID No. NM5890110518. These 
documents are compiled as DSS Round 9 and CAC (formerly No further Action [NFA]) 
Batch 27. 

This submittal includes descriptions of the site characterization work and risk 
assessmentsforDSSSWMUs49,101, 116,138,149,154, and 161. 
The risk assessments conclude that for six of the seven sites (SWMUs 49, 1 0 1, 116, 
138, 149 and 161): (1) there is no significant risk to human health under both the 
industrial and residential land-use scenarios; and (2) that there are no ecological risks 
associated with these sites. For the remaining site (SWMU 154), the risk assessment 
concludes that: (1) there is no significant risk to human health under the industrial 
land-use scenario; and (2) that there is no ecological risk associated with the site. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for SWMUs 49, 101, 116, 138, 149 and 
161, and a determination of Corrective Action Complete with. controls is requested for 
SWMU 154. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/ enclosure: 
L. King, EPA, Region 6 (Via Certified Mail} 
W. Moats, NMED-HWB (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
D. Pepe, NMED-OB (Santa Fe) 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
J. Estrada, NNSA/SSO, MS 0184 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1 035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1 089 
ESHSEC Records Center, MS 1087 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 101 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNUNM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In June 1996, an NFA proposal was submitted to the NMED for SWMU 101 (SNUNM June 
1996). In January 1998, as part of a five site sampling comparison study required by the NMED 
(Dinwiddie January 1998), additional samples were collected at Drain and Septic Systems 
(DSS) SWMU 101 from boreholes drilled through the center of, and beneath, the three seepage 
pits at this site. The analytical results were submitted to the NMED, and were evaluated and 
summarized in an internal NMED report (McDonald November 1998). In June 1998, the NMED
Hazardous and Radioactive Materials Bureau (HRMB) responded with a Request for 
Supplemental Information (RSI) on the NFA proposal which required the following: 

• Finalized location and site maps 

• The drilling and sampling of additional soil borings drilled through the center of, 
and beneath the seepage pits 

• Updated data tables including such information as: sample identification numbers, 
analyses performed by off-site laboratories, analytical methods, method detection 
limits (MDLs) or practical quantitation limits (POLs), New Mexico/ 
U.S. Environmental Protection Agency (EPA) maximum contaminant limits 
(MCLs), and approved upper tolerance limits (UTLs) or 95th percentile values for 
comparison 

• The investigation of a potential soil-vapor plume indicated by PETREX™ passive 
soil-vapor survey data, and additional soil-vapor sampling to determine the extent 
of volatile organic compound (VOC) contamination located in the seepage pit area 
(NMED June 1998) 

SNUNM responded to the RSI in November 1998 (SNUNM November 1998). The SNUNM 
response to the SWMU 101 comments consisted of the following: 

• Submit final and revised versions of the site maps 

• Collect soil samples and submit analytical results of the soil borings drilled through 
the center of the seepage pits 

• Submit amended data tables 

• Complete a revised risk screening assessment in accordance with current risk 
assessment procedures, after all required sampling had been completed at the site 
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SNUNM also stated that the PETREX™ soil-vapor data was used only for site screening 
purposes and that the data did not indicate evidence of a soil-vapor plume as the NMED 
suggested. SNUNM then proposed a meeting to develop a common understanding of the uses 
and limitations of soil-vapor surveys. SNUNM also stated that additional soil-vapor sampling for 
VOCs and cyanide was not necessary because significant concentrations of VOCs were not 
detected in the 23 VOC samples collected at the effluent release points and cyanide 
concentrations detected in the samples were four orders of magnitude less than the 
conservative ecological risk preliminary remediation goals (SNUNM November 1998). Finally, 
additional site-specific information requested by the NMED was provided as part of this RSI 
response. 

At that time, negotiations were being conducted to define a technical and decision-making 
approach to complete environmental assessment and characterization work at the original 
22 SWMUs and at 61 other DSS Area of Concern (AOC) sites at SNUNM. A Sampling and 
Analysis Plan (SAP) (SNUNM October 1999) was written that documented investigations 
planned for completion at all OU 1295 SWMUs and AOC sites. The plan was approved by the 
NMED in January 2000 (Bearzi January 2000). Technical details for soil sampling procedures, 
soil sample locations, laboratory analytical methods, and passive soil-vapor sampling 
requirements at these sites were specified in a follow-up Field Implementation Plan (SNUNM 
November 2001 ), which was also approved by the NMED (Moats February 2002). 

Because of the physical similarity of the SWMUs with the AOC sites, and because the same 
characterization procedures were used for both, the 22 SWMUs were combined into the AOC 
site investigation procedures outlined in the SAP (SNUNM October 1999). Shallow subsurface 
soil and soil-vapor sampling investigations were completed at the SWMUs and AOC sites by 
November 2002. The data were evaluated and the candidate SWMU and AOC sites were 
ranked in order to select sites for deep soil-vapor well installation and sampling. DSS 
SWMU 101 was not one of the sites selected for deep soil-vapor well sampling or any other 
additional work. No additional soil sampling was performed at SWMU 101 after the boring 
through the center of the seepage pit was completed in January 1998. 

In January 2005, SNUNM contacted the NMED/Hazardous Waste Bureau (HWB) regarding the 
need for collection of additional VOC samples from the PETREX passive soil-vapor sampling 
location at SWMU 101. The NMED/HWB responded that no additional sampling would be 
required (Cooper February 2005). 

1.2 Remaining RSI Requirement 

The remaining requirement to fulfill the June 1998 RSI for SWMU 101 that is addressed in this 
RSI response is: 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and an updated site location map showing 
the soil sampling locations at this site (Figure 1.2-2) are also provided in this response. 
Because the site description and operational history were presented in the initial NFA proposal 
(SNUNM June 1996), the information is only briefly summarized in this RSI response. 
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2.0 RISK ASSESSMENT REPORT FOR DSS SWMU 101 

2.1 Site Description and History 

DSS SWMU 101, the Building 9926 Explosive Contaminated Sumps and Drains at SNUNM, is 
located in the Coyote Test Field (CTF) area on federally owned land controlled by Kirtland Air 
Force Base (KAFB) and permitted to the U.S. Department of Energy (DOE). The abandoned 
system consisted of an 850-gallon septic tank and distribution box connected to two seepage 
pits that serviced Building 9926, the Shock Wave Studies Laboratory, one seepage pit that 
serviced Building 9926A, and a drywell that serviced both Building 9921 and an explosives 
storage igloo. Available information indicates that Building 9926 was constructed in 1960 and 
was expanded in 1967 with the addition of the Shock Wave Studies Laboratory and the semi
attached explosive room, designated Building 9926A (SNUNM March 2003). It is assumed that 
the septic system was also constructed during this time period. By June 1991, the septic 
system discharges were routed to the City of Albuquerque sanitary sewer system (Jones June 
1991 ). The old septic system line was disconnected and capped, and the system was 
abandoned in place concurrent with this change (Romero September 2003). Waste in the 
septic tank was removed and managed according to SNUNM policy. The empty and 
decontaminated septic tank was inspected by the NMED on December 15, 1995, and a closure 
form was signed (SNUNM January 1996). The septic tank was then backfilled with clean, 
native soil from the area in late 1995 or early 1996. 

Environmental concern about DSS SWMU 101 is based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the seepage pits 
and drywell at this site. Because operational records were not available, the investigation was 
planned to be consistent with other DSS site investigations and to sample for possible COGs 
that may have been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
drainage lies approximately 2,000 feet southwest of the site and terminates in the playa just 
west of KAFB. No springs or perennial surface-water bodies are located within 2 miles of the 
site. Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site 
is minor because the surface is nearly flat. Infiltration of precipitation is almost nonexistent as 
virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNUNM March 1996). Most of the area immediately surrounding SWMU 101 is unpaved with 
some native vegetation, and no storm sewers are used to direct surface water away from the 
site. 

DSS SWMU 101 lies at an average elevation of approximately 5,460 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. Groundwater is approximately 420 feet below ground surface (bgs). 
Groundwater flow is thought to be to the northwest in this area (SNUNM April2004). The 
nearest groundwater monitoring well (CTF-MW3) is approximately 0.5 miles southeast of the 
site in the central portion of the CTF. The nearest production wells are north of the site and 
include KAFB-4 and KAFB-11, which are located approximately 4.2 miles northwest and north 
of the site, respectively. 
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2.2 Data Quality Objectives 

Soil sampling was conducted in 1994, 1995, and 1998 in accordance with the rationale and 
procedures described in the approved "Septic Tanks and Drainfields ADS [Activity Data Sheet]-
1295 RCRA [Resource Conservation and Recovery Act] Facility Investigation [RFI] Work Plan" 
(SNUNM March 1993), the SAP for the RFI of the septic tanks and drainfields (IT March 1994), 
and subsequent site-specific addenda to the Work Plan and SAP based upon discussions with 
the NMED/HRMB. 

The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 2.2-1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS SWMU 101 was effluent discharged to the environment from 
the seepage pits and the drywell at this site. 

During September and October 1994 and January 1995, soil samples were collected using a 
Geoprobe™ at DSS SWMU 101 from boreholes drilled adjacent to the septic tank and seepage 
pits, and from one borehole drilled through the center of the drywell. The seepage pit sampling 

Table 2.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sample 
DSS SWMU 101 Potential COC Sampling Density Sampling Location 
Sampling Area(s) Source Locations (samples/acre) Rationale 

Soil adjacent to, Effluent 9 NA Evaluate potential 
and beneath, the discharged to the COC releases to the 
two septic system environment from environment from 
seepage pits, and the seepage pits effluent discharged 
the Building 9926A from the seepage pits 
seepage pit 
Soil beneath the Effluent 1 NA Evaluate potential 
septic system discharged to the COC releases to the 
drywall environment from environment from 

the drywall effluent discharged 
from the drywall 

Soil adjacent to, Effluent 2 NA Evaluate potential 
and beneath, the discharged to the COC releases to the 
septic tank environment from environment from 

the septic tank effluent discharged 
from the septic tank 

COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
NA =Not applicable. 
SWMU =Solid Waste Management Unit. 
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intervals started at 12 and 22 feet bgs in the west seepage pit boring, and at 16 and 26 feet bgs 
in the middle and east seepage pit borings. The septic tank borehole sampling intervals started 
9 feet bgs and the drywell sampling interval started at 4 and 14 feet bgs. In January 1998, 
additional soil samples required by NMED (Dinwiddie January 1998) were collected from 
boreholes drilled through the center of the three seepage pits located at SWMU 101. Samples 
were collected at 12 and 22 feet bgs in the west seepage pit borehole and at 16 and 26 feet bgs 
in the east seepage pit borehole. Only one soil sample was collected at 16 feet bgs in the 
middle seepage pit borehole. No deep (26-foot) sample was collected at this borehole due to 
subsurface refusal. Soil samples were collected using procedures described in the RFI Work 
Plan (SNUNM March 1993) and the SAP for the RFI of the septic tanks and drainfields (IT 
March 1994). Table 2.2-2 summarizes the types of confirmatory and quality assurance 
(QA)/quality control (QC) samples collected at the site and the laboratories that performed the 
analyses. 

During the 1994 sampling event, seepage pit and septic tank soil samples were analyzed for 
VOCs, semivolatile organic compounds (SVOCs), RCRA metals, hexavalent chromium, 
cyanide, isotopic uranium, and radionuclides by gamma spectroscopy. In January 1995 drywell 
soil samples were collected and analyzed for VOCs, SVOCs, RCRA metals, tritium, isotopic 
uranium, and radionuclides by gamma spectroscopy. The samples were analyzed by off-site 
laboratories (Quanterra Environmental Services [QES] and Thermo Analyticallnc./Eberline 
Laboratories [TMA]) and the on-site Radiation Protection Sample Diagnostics (RPSD) 
Laboratory. Samples were also screened for trinitrotoluene (TNT) at the on-site Environmental 
Restoration (ER) Chemistry Laboratory. No TNT was detected, therefore these TNT samples 
are not used in the risk assessment analysis. 

In January 1998, as part of a five site sampling comparison study required by NMED (Dinwiddie 
January 1998), additional samples were collected from boreholes drilled through the center of 
the three seepage pits at this site. These samples were analyzed for VOCs, high explosive 
(HE) compounds, RCRA metals, cyanide, and radionuclides by gamma spectroscopy by an 
off-site laboratory (General Engineering Laboratories, Inc. [GEL]) and at the on-site RPSD 
Laboratory. Table 2.2-3 summarizes the analytical methods and data quality requirements from 
the RFI Work Plan (SNUNM March 1993) and the SAP for the RFI of septic tanks and 
drainfields (IT March 1994). The analytical results for these additional samples were submitted 
to NMED (SNUNM November 1998), and were evaluated and summarized in an internal NMED 
report (McDonald November 1998). 

QA/QC samples were collected during the sampling effort according to the ER Project Quality 
Assurance Project Plan. The QA/QC samples consisted of three trip blanks (for VOCs only), 
two field duplicates, and two sets of equipment blanks. No significant QA/QC problems were 
identified in the QA/QC samples. 

All of the DSS SWMU 101 soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from QES, TMA, and GEL were reviewed according to "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNUNM July 1994) or earlier ER Project Administrative Operating Procedures (AOPs). 
The gamma spectroscopy data from the RPSD Laboratory were reviewed according to 
"Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 
1996) or an earlier procedure. The reviews confirmed that the analytical data are defensible 
and therefore acceptable for use in this RSI response. Therefore, the data quality objectives 
(DQOs) outlined in the RFI Work Plan (SNUNM March 1993) and the SAP for the RFI of septic 
tanks and drainfields (IT March 1994) have been fulfilled. 
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HE = High explosive(s). 
QA/QC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 

HE 
5 
1 
0 
6 

GEL 

1\:) RCRA = Resource Conservation and Recovery Act. 

RCRA 
Metals 

21 
2 
1 

24 
GEL, QES 

.J:;.. RPSD = Radiation Protection Sample Diagnostics Laboratory. 

CD 

~ 
CD 
U1 

"" 0 
w s 
0 

~ 
~ .. 
~ 
-a 
:s:: 

SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB = Trip blank. 
TMA =Thermo Analytical lnc./Eberline. 
VOC = Volatile organic compound. 

Hexavalent Total Isotopic 
Chromium Cyanide Uranium 

14 19 6 
1 2 0 
0 1 0 
15 22 6 

QES GEL, QES TMA 

Gamma 
Spectroscopy 

Tritium Radionuclides 
2 9 
0 0 
0 0 
2 9 

TMA RPSD 



Table 2.2-3 
Summary of Data Quality Requirements for DSS SWMU 101 

Analytical Data Quality 
Methoda Level GEL OES TMA 

VOCs Defensible 5 16 None 
EPA Method 8260 
SVOCs Defensible None 16 None 
EPA Method 8270 
HE Defensible 5 None None 
EPA Method 8330 
RCRA Metals Defensible 5 16 None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible None 14 None 
EPA Method 7196A 
Total Cyanide Defensible 5 14 None 
EPA Method 9012A 
Isotopic Uranium Defensible None None 6 
HASL-300 
Tritium Defensible None None 2 
EPA Method 906.0 or 
equivalent 
Gamma Spectroscopy Defensible None None None 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include composite samples or QA/QC samples such as 
duplicates, trip blanks, and equipment blanks. 
aEPA methods from EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL =General Engineering Laboratories, Inc. 
HASL = Health and Safety Lab Method. 
HE =High explosive(s). 
QA/QC = Quality assurance/quality control. 
OES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TMA =Thermo Analytical lnc./Eberline. 
VOC = Volatile organic compound. 

2.3 Determination of Nature, Rate, and Extent of Contamination 

2.3.1 Introduction 

RPSD 
None 

None 

None 

None 

None 

None 

None 

None 

6 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 101 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
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sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual site model for SWMU 101, which is presented in this risk 
assessment report. The quality of the data specifically used to determine the nature, migration 
rate, and extent of contamination is described in the following sections. 

2.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
SWMU 101 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, RCRA metals, hexavalent 
chromium, cyanide, isotopic uranium, tritium, and radionuclides by gamma spectroscopy. The 
analytes and methods listed in Tables 2.2-2 and 2.2-3 are appropriate to characterize the COGs 
and potential degradation products at SWMU 101. 

2.3.3 Rate of Contaminant Migration 

The seepage pits and drywell at DSS SWMU 101 were deactivated in the early 1990s when 
Building 9926 was connected to an extension of the City of Albuquerque sanitary sewer system. 
The migration rate of COGs that may have been introduced into the subsurface via the seepage 
pits and drywell at this site was therefore dependent upon the volume of aqueous effluent 
discharged to the environment from this system when it was operational. Any migration of 
COGs from this site after use of the seepage pits and drywell was discontinued has been 
predominantly dependent upon precipitation. However, it is highly unlikely that sufficient 
precipitation has fallen on the site to reach the depth at which COGs may have been discharged 
to the subsurface from this system. Analytical data generated from the soil sampling conducted 
at the site are adequate to characterize the rate of COC migration at SWMU 101. 

2.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at 12 locations beneath, and 
adjacent to, the effluent release points and areas (septic tank, seepage pits, and drywell) at 
DSS SWMU 101 to assess whether releases of effluent from the septic system caused any 
environmental contamination. 

The 1994 and 1998 soil samples collected from the boreholes located beneath, and adjacent to, 
the seepage pits were collected at sampling depths starting at 12 and 22 feet bgs in the west 
seepage pit borehole, and at 16 and 26 feet bgs in the middle and east seepage pit boreholes. 
The 1994 and 1995 soil samples collected from the boreholes located adjacent to the septic 
tank and beneath the drywell were collected at sampling depths starting 9, 4, and 14 feet bgs, 
respectively. Sampling intervals started at the depths at which effluent discharged from the 
septic tank, seepage pits, and drywell would have entered the subsurface environment at the 
site. This sampling procedure was required by NMED regulators and has been used at 
numerous DSS-type sites at SNUNM. The soil samples are considered to be representative of 
the soil potentially contaminated with the COGs at this site and are sufficient to determine the 
vertical extent of COGs. 

2.4 Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. Section 2.2 
describes the sampling that was conducted in order to determine the concentration levels of 
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COGs across the site. Generally, COGs evaluated in this risk assessment include all detected 
organic, inorganic, and radiological COGs for which samples were analyzed. When the 
detection limit of an organic compound is too high (i.e., could possibly cause an adverse effect 
to human health or the environment), the compound is retained. Nondetected organic 
compounds not included in this assessment were determined to have detection limits low 
enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COG found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in 
Tables 2.4-1 through 2.4-4. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COGs are evaluated. The nonradiological COGs included in 
the risk assessment consist of both inorganic and organic compounds. 

Tables 2.4-1 and 2.4-2 list the nonradiological COGs for the human health and ecological risk 
assessments at DSS SWMU 101, respectively. Tables 2.4-3 and 2.4-4 list the radiological 
COGs for the human health and ecological risk assessments, respectively. All tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section 2.6.4.2 discusses the results presented in Tables 2.4-1 and 2.4-3; Sections 2.7.2.1 and 
2.7.2.2 discuss the results presented in Tables 2.4-2 and 2.4-4. 

2.5 Fate and Transport 

The primary releases of COGs at DSS SWMU 101 were to the subsurface soil resulting from the 
discharge of effluent from the Building 9926 septic system. Wind, water, and biota are natural 
mechanisms of COG transport from the primary release point; however, because the discharge 
was to subsurface soil, none of these mechanisms are considered to be of potential significance 
as transport mechanisms at this site. Because the septic system is no longer active, additional 
water infiltration is not expected. Infiltration of precipitation is essentially nonexistent at DSS 
SWMU 101, as virtually all of the moisture either drains away from the site or evaporates. 
Because groundwater at this site is approximately 420 feet bgs, the potential for COGs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

The COGs at DSS SWMU 101 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of cyanide, the 
inorganic COGs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-lives of the radiological COGs (uranium-235 and 
uranium-238), the aridity of the environment at this site, and the lack of potential contact with 
biota, none of these mechanisms are expected to result in significant losses or transformations 
of the inorganic COGs. 

The organic COGs at DSS SWMU 101 are VOCs and SVOCs. Organic constituents may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. · 
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coc 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium, total 
Chromium VI 
Cyanide 
Lead 
Mercury 
Selenium 
Silver 
Organic 
Acetone 
Chloromethane 
Chrysene 
Methylene Chloride 
Phenanthrene 

..J:()Iuene 

Table 2.4-1 
Non radiological COCs for Human Health Risk Assessment at DSS SWMU 101 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Maximum SNUNM Is Maximum COC Concentration 
Concentration Background Less Than or Equal to the BCF Log K0w 
(All Samples) Concentration Applicable SNUNM Background (maximum (for organic 

(mg/kg) (mQ/kQ)a ScreeninQ Value? aquatic) COGs} 

3.2 4.4 Yes 44c --
150 214 Yes 17Qd --

0.446 J 0.9 Yes 64C --
23.6 15.9 No 16C --
o.ose 1 Yes 16C --
1.2 NC No NC --
9.9 11.8 Yes 49c --

o.ose <0.1 Yes s,sooc --
1.3 <1 No soo1 --

2.34 <1 No o.sc --

0.014 NA NA 0.699 -0.249 

0.0083 NA NA 1.8h 0.91i 

0.165e NA NA 18,000i 5.91i 

0.0088 J NA NA 59 1.259 

0.165e NA NA 23,8QQC 4.63C 

0.011 NA NA 1Q.7C 2.69C 
-----·---··--···-

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998a. 
cyanicak March 1997. 
dNeumann 1976. 
eNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum detected concentration). 
1Callahan et al. 1979. 
9Howard 1990. 
hLyman et al. 1982. 
Howard 1989. 
iMicromedex 1998. 

Bioaccumulator?b 
(BCF >40, 

Log K0w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 
No 

Yes 
No 

Yes 
No 
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BCF 
coc 
DSS 
J 
Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNUNM 
SWMU 

Table 2.4-1 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS SWMU 101 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

== Bioconcentration factor. 
==Constituent of concern. 
== Drain and Septic Systems. 
== Estimated concentration. 
== Octanol-water partition coefficient. 
== Logarithm (base 1 0). 
== Milligram(s) per kilogram. 
== Not applicable. 
== Not calculated. 
== New Mexico Environment Department. 
== Sandia National Laboratories/New Mexico. 
==Solid Waste Management Unit. 
== Information not available. 
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Table 2.4-2 
Non radiological COGs for Ecological Risk Assessment at DSS SWMU 101 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF Log K0 w 

(Samples:,; 5 ft bgs) Concentration Background Screening (maximum (for organic 
coc (mq/kq} (mq/kq)a Value? aquatic) COGs) 

Inorganic 
Arsenic 2.5 4.4 Yes 44c --
Barium 114 214 Yes 170d --
Cadmium 0.2se 0.9 Yes 64C --
Chromium, total 5.3 15.9 Yes 16C --
Lead 4.4 J 11.8 Yes 49C --
Mercury o.ose <0.1 Yes s.sooc --
Selenium 0.2se <1 Yes 8001 --
Silver o.se <1 Yes o.sc --
Organic 
Acetone 0.0068 J NA NA 0.699 -0.249 

Methylene Chloride l 0.0017 J l NA l NA l 59 I 1.259 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998a. 
cyanicak March 1997. 
dNeumann 1976. 
eNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum detected concentration). 
'Callahan et al. 1979. 
9Howard 1990. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC = Constituent of concern. 

= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 

I 

DSS = Drain and Septic Systems. = New Mexico Environment Department. 

Bioaccumulator?b 
(BCF >40, 

Log K0 w >4) 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
No 

No 
No 

ft = Foot (feet). 
J = Estimated concentration. 

Log 
mg/kg 
NA 
NMED 
SNUNM 
SWMU 

= Sandia National Laboratories/New Mexico. 
=Solid Waste Management Unit. 

Kow = Octanol-water partition coefficient. = Information not available. 
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Table 2.4-3 
Radiological COCs for Human Health Risk Assessment at DSS SWMU 101 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNUNM Background Equal to the Applicable 
(All Samples) Activity SNUNM Background BCF 

coc (pCi/q)a (pCi/q)b Screeninq Value? (maximum aquatic) 
Cesium-137 NO (0.0556) 0.079 Yes 
Thorium-232 0.633 1.01 Yes 
Tritium 0.0245 0.021e No 
Uranium-235 NO (0.320) 0.16 No 
Uranium-238 NO (4.52) 1.4 No 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bQinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998a. 
dBaker and Soldat 1992. 
eTharp February 1999 . 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NO ( ) = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 

3,000d 
3,000d 

NA 
90Qd 
900d 

Is COCa 
Bioaccumulator?c 

(BCF >40) 

Yes 
Yes 
No 
Yes 
Yes 

----
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Table 2.4-4 
Radiological COCs for Ecological Risk Assessment at DSS SWMU 101 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC Activity Less 
Maximum Activity SNUNM Background Than or Equal to the Applicable 

(Samples~ 5 ft bgs) Activity SNUNM Background Screening BCF 
coc (pCi/g) 8 (pCi/g)b Value? (maximum aquatic) 

Cesium-137 NO (0.0556) 0.079 Yes 
Thorium-232 0.600 1.01 Yes 
Tritium 0.0245 0.021e No 
Uranium-235 ND (0.294) 0.16 No 

_l.J_ranium-238 N0(2.20) 1.4 No 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
8Value listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998a. 
dBaker and Soldat 1992. 

3,000d 
3,000d 

NA 
900d 
900d 

Is COCa 
Bioaccum ulator?c 

(BCF >40) 

Yes 
Yes 
No 
Yes 
Yes 

eTharp February 1999, 420 pCi/L = 0.021 pCi/g assuming a soil density of 1 gram/cubic centimeter and 5 percent soil moisture. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) =Not detected, above the MDA, shown in parentheses. 
ND ( ) = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED =New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 



Table 2.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 101. 
COGs at this site include organic analytes as well as radiological and nonradiological inorganic 
analytes. Wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and 
leaching into the groundwater at this site is highly unlikely. The potential for transformation of 
COGs is low, and loss through decay of the radiological COGs is insignificant because of their 
long half-lives. 

Table 2.5-1 
Summary of Fate and Transport at DSS SWMU 101 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

2.6 Human Health Risk Assessment 

2.6.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COGs and background. For radiological COGs, the 
incremental total effective dose equivalent (TEDE) and estimated incremental cancer risk 
are calculated by subtracting applicable background concentrations directly from maximum 
on-site contaminant values. This background subtraction applies only when a radiological 
COC occurs as contamination and exists as a natural background radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological COC risk values also are 
compared to background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 
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2.6.2 Step 1. Site Data 

Section 2.1 of this risk assessment provides the site description and history for DSS 
SWMU 101. Section 2.2 presents a comparison of results to DQOs. Section 2.3 discusses 
the nature, rate, and extent of contamination. 

2.6.3 Step 2. Pathway Identification 

DSS SWMU 101 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Annex A for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust. Soil ingestion 
is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered; depth to groundwater at DSS 
SWMU 101 is approximately 420 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 2.6.3-1 shows the conceptual site model flow diagram for DSS SWMU 101. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 

Inhalation (dust) Inhalation (dust) 
Dermal contact Direct gamma 

2.6.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

2.6.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 2.4-1 and used to calculate risk attributable 
to background in Section 2.6.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For the radiological COGs that exceed the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
do not exceed these background levels are not carried any further in the risk assessment. This 
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approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have background screening values 
and were detected above the analytical minimum detectable activity (MDA) are carried through 
the risk assessment at the maximum levels. The resultant radiological COGs remaining after 
this step are referred to as background-adjusted radiological COGs. 

2.6.4.2 Results 

Tables 2.4-1 and 2.4-3 show the DSS SWMU 101 maximum COG concentrations that were 
compared to the SNUNM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. For the nonradiological COGs, three constituents (chromium, 
selenium, and silver) were measured at concentrations greater than the background screening 
values. One constituent (cyanide) does not have a quantified background screening 
concentration; therefore, it is unknown whether this COG exceeds the background value. Six 
nonradiological COGs are organic compounds that do not have corresponding background 
screening values. 

For the radiological COGs, three constituents (tritium, uranium-235, and uranium-238) had 
detections or MDA values greater than the background screening levels. The greater of either 
the maximum detection or the highest MDA is conservatively used in the risk assessment. 

2.6.5 Step 4. Identification of Toxicological Parameters 

Tables 2.6.5-1 and 2.6.5-2 list the COGs retained in the risk assessment and provide the values 
for the available toxicological information. The toxicological values for the nonradiological 
COGs presented in Table 2.6.5-1 were obtained from the Integrated Risk Information System 
(IRIS) (EPA 2004a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), 
EPA Region 6 electronic database (EPA 2004b), the Risk Assessment Information System 
(ORNL 2003), and the Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004). Dose conversion factors (DCFs) used in determining the 
excess TEDE values for radiological COGs for the individual pathways are the default values 
provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following 
documents: 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination of the site were taken from DOE/EH-0070, 
"External Dose-Rate Conversion Factors for Calculation of Dose to the Public" 
(DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 
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Table 2.6.5-1 
Toxicological Parameter Values for DSS SWMU 101 Non radiological COGs 

Rf00 RfDinh SF0 SFinh 
COG (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)·1 (mg/kg-d)·1 

Inorganic 
Chromium, total 1.5E+0c L -- -- --
Cyanide 2E-2c M -- -- --
Selenium 5E-3c H -- -- --
Silver 5E-3c L -- -- --
Organic 
Acetone 1 E-1 c L 1 E-1 e -- --
Chrysene -- -- -- -- 7.3E-3e 
Chloromethane -- -- 2.6E-2c M 1.3E-29 
Methylene Chloride 6E-2c M 8.6E-1 9 -- 7.5E-3c 
Phenanthreneh 3E-1c L 3E-1e -- --
Toluene 2E-F M 1.1E-F M --

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 

--
--
--
--

--
3.1 E-3e 
6.3E-39 
1.6E-3c 

--
--

82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
C =Possible human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED February 2004. 
eToxicological parameter values from EPA Region 6 electronic database (EPA 2004b). 
1Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
9Toxicological parameter values from HEAST (EPA 1997a). 
hAnthracene used as a surrogate. 

Cancer 
Classb 

D 
D 
D 
D 

D 
82 
c 
82 
D 
D 

A8S = Gastrointestinal absorption coefficient. 
COG =Constituent of concern. 

NMED 
RfDinh 
RfDO 
SFinh 
SFO 
SWMU 

= New Mexico Environment Department. 
= Inhalation chronic reference dose. 

DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
mg/kg-d·1 = Per milligram per kilogram-day. 

=Oral chronic reference dose. 
= Inhalation slope factor. 
=Oral slope factor. 
= Solid Waste Management Unit. 
= Information not available. 

A8S 

0.01d 
0.1d 

0.01d 
0.01d 

0.01 1 

0.13d 
0.1d 
0.1 d 
0.1d 
0.1 d 



Table 2.6.5-2 
Toxicological Parameter Values for DSS SWMU 101 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Tritium 7.2E-14 9.6E-14 O.OOE+O A 
Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 
Uranium-238 6.20E-11 1.20E-08 6.60E-08 A 

avu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 

0 
= Oral (ingestion) slope factor. 

SWMU =Solid Waste Management Unit. 

2.6.6 Step 5. Exposure Assessment and Risk Characterization 

Section 2.6.6.1 describes the exposure assessment for this risk assessment. Section 2.6.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land-use scenarios. 

2.6.6.1 Exposure Assessment 

Annex A provides the equations and parameter input values used to calculate intake values and 
subsequent HI and excess cancer risk values for the individual exposure pathways. The annex 
shows parameters for both industrial and residential land-use scenarios. The equations for 
nonradiological COCs are based upon the Risk Assessment Guidance for Superfund (RAGS) 
(EPA 1989). Parameters are based upon information from the RAGS (EPA 1989), the 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004), as well as other EPA and NMED guidance documents. Parameters reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COGs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use 
scenario for this site is industrial, risk and TEDE values for a residential land-use scenario are 
also presented. 
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2.6.6.2 Risk Characterization 

Table 2.6.6-1 shows an HI of 0.00 for the DSS SWMU 101 nonradiological COCs and an 
estimated excess cancer risk of 6E-8 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COCs. Table 2.6.6-2 shows an HI of 0.00 and no quantified 
estimated excess cancer risk for the SWMU 101 associated background constituents under the 
designated industrial land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE is calculated for an individual on the site that 
results in an incremental TEDE of 0.11 millirem (mrem)/year (yr). In accordance with 
EPA guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (EPA 1997b ), an incremental TEDE of 15 mrem/yr is used for the probable 
land-use scenario (industrial in this case); the calculated dose value for DSS SWMU 101 for the 
industrial land use is well below this guideline. The estimated excess cancer risk is 9.4E-7. 

The HI is 0.00 with an estimated excess cancer risk of 1 E-7 for the nonradiological COCs under 
the residential land-use scenario (Table 2.6.6-1 ). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust inhalation. Although the EPA (1991) guidelines 
generally recommend that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Based upon the nature of local 
soil, other exposure pathways are not evaluated (see Annex A). Table 2.6.6-2 shows an HI of 
0.00 and no quantified estimated excess cancer risk for the associated background constituents 
at DSS SWMU 101 under the residential land-use scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
0.27 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM February 
1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 101 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 101 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 2.7E-6. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b). This summation is tabulated in Section 2.6.9. 

2.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 
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Table 2.6.6-1 
Risk Assessment Values for DSS SWMU 101 Non radiological COGs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenarioa Scenarioa 
(All Samples) Hazard Cancer Hazard Cancer 

COG (mg/kg) Index Risk Index Risk 
Inorganic 
Chromium, total 23.6 0.00 -- 0.00 --
Cyanide 1.2 0.00 -- 0.00 --

Selenium 1.3 0.00 -- 0.00 --
Silver 2.34 0.00 -- 0.00 --
Organic 
Acetone 0.014 0.00 -- 0.00 --
Chloromethane 0.0083 0.00 3E-9 0.00 7E-9 

Chrysene 0.165b 0.00 8E-10 0.00 3E-9 

Methylene Chloride 0.0088 J 0.00 6E-8 0.00 1 E-7 

Phenanthrene 0.165b 0.00 -- 0.00 --
Toluene 0.011 0.00 -- 0.00 --

Total 0.00 6E-8 0.00 1 E-7 

aEPA 1989. 
bNondetected concentration (i.e., one-half the detection limit is greater than the maximum detected concentration). 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Concentration was qualified as an estimated value. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Table 2.6.6-2 
Risk Assessment Values for DSS SWMU 101 Non radiological Background Constituents 

Background Industrial Land-Use Scenariob 
Concentrationa Hazard 

COG (mg/kg) Index 
Chromium, total 15.9 0.00 
Cyanide NC --
Selenium <1 --
Silver <1 --

Total 0.00 

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU =Solid Waste Management Unit. 

= Information not quantified. 
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Cancer 
Risk 

--
--
--
--
--

Residential Land-Use Scenariob 
Hazard Cancer 
Index Risk 
0.00 --

-- --
-- --
-- --

0.00 --
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For the nonradiological COGs under the industrial land-use scenario, the HI is 0.00 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is 
6E-8. NMED guidance states that cumulative excess lifetime cancer risk must be less than 
1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the suggested 
acceptable risk value. This assessment also determines risks by evaluating background 
concentrations of the potential nonradiological COGs for both the industrial and residential land
use scenarios. The incremental risk is determined by subtracting risk associated with 
background from potential COC risk. These numbers are not rounded before the difference is 
determined and therefore may appear to be inconsistent with numbers presented in tables and 
within the text. For conservatism, the background constituents that do not have quantified 
background concentrations are assumed to have a hazard quotient (HQ) of 0.00. The 
incremental HI is 0.00 and the estimated incremental cancer risk is 6.1 OE-8 for the industrial 
land-use scenario. These incremental risk calculations indicate insignificant risk to human 
health from nonradiological COGs considering an industrial land-use scenario. 

For the radiological COGs under the industrial land-use scenario, the incremental TEDE is 
0.11 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 9.4E-7. 

For the nonradiological COGs under the residential land-use scenario, the calculated HI is 0.00, 
which is below the numerical guideline. The excess cancer risk is 1 E-7. NMED guidance states 
that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus 
the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental HI is 0.00 and the estimated incremental cancer risk is 1.31 E-7 for the residential 
land-use scenario. These incremental risk calculations indicate insignificant risk to human 
health from nonradiological COGs under a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
0.27 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr suggested 
in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM February 
1998). The estimated excess cancer risk is 2.7E-6. 

2.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 101 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs presented in the RFI 
Work Plan (SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 
1994), and subsequent negotiations with the NMED/HRMB. The data from soil samples 
collected at effluent release points are representative of potential COC releases to the site. The 
analytical requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at SWMU 101. 

Because of the location, history, and future land use, there is low uncertainty in the land-use 
scenario and the potentially affected populations that were considered in performing the risk 
assessment analysis. Based upon the COGs found in near-surface soil and the location and 
physical characteristics of the site, there is low uncertainty in the exposure pathways relevant to 
the analysis. 
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An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes may be overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 2.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Risk Assessment Information 
System (ORNL 2003), and Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for the nonradiological COCs are within the acceptable range for 
human health under both the industrial and residential land-use scenarios compared to 
established numerical guidance. For the radiological COCs, the conclusion of the risk 
assessment is that potential effects on human health for both the industrial and residential 
land-use scenarios are within guidelines and represent only a small fraction of the estimated 
360 mrem/yr received by the average U.S. population (NCRP 1987). The overall uncertainty in 
all of the steps in the risk assessment process is not considered to be significant with respect to 
the conclusion reached. 

2.6.9 Summary 

DSS SWMU 101 contains identified COCs consisting of organic, inorganic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust inhalation for chemical COCs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways are 
applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
6E-8. Thus, excess cancer risk is also below the acceptable risk value provided by the NMED 
for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and 
the incremental excess cancer risk is 6.1 OE-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the industrial land-use 
scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-7. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
incremental excess cancer risk is 1.31 E-7 for the residential land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the residential land
use scenario. 
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The incremental TEDE and corresponding estimated cancer risk from the radiological COGs are 
much lower than EPA guidance values. The estimated TEDE is 0.11 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997b). The corresponding estimated incremental cancer risk value is 9.4E-7 for the industrial 
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario 
that results from a complete loss of institutional control is 0.27 mrem/yr with an associated risk 
of 2.7E-6. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). Therefore, 
DSS SWMU 101 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 2.6.9-1. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of this risk assessment analysis. Therefore, it is concluded that DSS SWMU 101 poses 
insignificant risk to human health under both the industrial and residential land-use scenarios. 

Table 2.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 101, Building 9926 Explosive Contaminated Sumps and Drains Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 6.10E-8 9.4E-7 1.0E-6 
Residential 1.31E-7 2.7E-6 2.8E-6 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

2.7 Ecological Risk Assessment 

2.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 101. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial seeping assessment followed by a more detailed 
risk assessment. Initial components of NMED's decision tree (a discussion of DQOs, data 
assessment, and evaluations of bioaccumulation as well as fate and transport potential) are 
addressed in previous sections of this report. Following the completion of the seeping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the seeping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although this 
assessment is conservative in the estimation of ecological risks, ecological relevance and 
professional judgment are also used as recommended by the EPA (1998) to ensure that 
predicted exposures of selected ecological receptors reflect those reasonably expected to occur 
at the site. 
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2.7.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A seeping risk-management decision (Section 2.7.2.4) summarizes the seeping 
results and assesses the need for further examination of potential ecological impacts. 

2.7.2.1 Data Assessment 

As indicated in Section 2.4 (Tables 2.4-2 and 2.4-4), constituents in soil within the 0- to 5-foot 
depth interval that are identified as COPECs for this site include the following: 

• Acetone 
• Methylene chloride 
• Tritium 
• Uranium-235 
• Uranium-238 

2.7.2.2 Bioaccumulation 

Among the COPECs listed in Section 2.7.2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section 2.4, Tables 2.4-2 and 2.4-4): 

• Uranium-235 
• Uranium-238 

However, as directed by the NMED (March 1998a), bioaccumulation for inorganic constituents 
is assessed exclusively based upon maximum reported bioconcentration factors (BCFs) for 
aquatic species. Because only aquatic BCFs are used to evaluate the bioaccumulation 
potential for metals, bioaccumulation in terrestrial species is likely to be overpredicted. 

2.7.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section 2.5. As noted in Table 2.5-1, wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COPECs at 
this site. Degradation, transformation, and radiological decay of the COPECs are also expected 
to be of low significance. 

2.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it is concluded that 
complete ecological pathways may be associated with DSS SWMU 101 and that COPECs also 
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exist at the site. As a consequence, a detailed ecological risk assessment is deemed necessary 
to predict the potential level of ecological risk associated with the site. 

2.7.3 Risk Assessment 

As concluded in Section 2.7.2.4, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

2.7.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk assessment that provides the introduction to 
the risk evaluation process. Components that are addressed in this section include a discussion 
of ecological pathways and the ecological setting, identification of COPECs, and selection of 
ecological receptors. The conceptual model, ecological food webs, and ecological endpoints 
(other components commonly addressed in an ecological risk assessment) are presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998) and are not duplicated here. 

Ecological Pathways and Setting 

DSS SWMU 101 is less than 1 acre in size. The site is located in an area dominated by 
grassland habitat. The site is unpaved and open to use by wildlife. No threatened or 
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endangered species exist at this site (IT February 1995), and no surface-water bodies, seeps, 
or springs are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in the soil. It is assumed that direct uptake of COPECs from soil is the major route 
of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure 
modeling for the wildlife receptors is limited to the food and soil ingestion pathways and external 
radiation. Because of the lack of surface water at this site, exposure to COPECs through the 
ingestion of surface water is considered insignificant. Inhalation and dermal contact also are 
considered insignificant pathways with respect to ingestion (Sample and Suter 1994). 
Groundwater is not expected to be affected by COGs at this site. 

COPECs 

Discharge of effluent from the Building 9926 septic system is the primary source of COPECs at 
DSS SWMU 101. All COPECs identified for this site are listed in Section 2.7.2. The COPECs 
include both radiological and nonradiological analytes. The analytes were screened against 
background concentrations and those that exceeded the approved SNUNM background 
screening levels (Dinwiddie September 1997) for the CTF area are considered to be COPECs. 
All organic analytes detected in the soil at depths up to 5 feet bgs and inorganic constituents 
with uncertain background levels are retained as COPECs. Nonradiological inorganic 
constituents that are essential nutrients, such as iron, magnesium, calcium, potassium, and 
sodium, are not included in this risk assessment as set forth by the EPA (1989). In order to 
provide conservatism, this ecological risk assessment is based upon the maximum 
concentrations of the COPECs measured in the upper 5 feet of soil at this site. Tables 2.4-2 
and 2.4-4 present the maximum concentrations for the COPECs at SWMU 101. 

Ecological Receptors 

A nonspecific perennial plant is selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to the 
diversity and productivity of the wildlife community associated with the site. The deer mouse 
( Peromyscus maniculatus) and the burrowing owl ( Speotyto cunicularia) are used to represent 
wildlife use. Because of its opportunistic food habits, the deer mouse is used to represent a 
mammalian herbivore, omnivore, and insectivore. The burrowing owl represents a top predator 
at this site. The burrowing owl is present at SNUNM and is designated a species of 
management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the 
state of New Mexico (USFWS September 1995). 

2.7.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil is considered the only significant route 
of exposure for terrestrial plants. Exposure modeling for the wildlife receptors is limited to food 
and soil ingestion pathways. Inhalation and dermal contact are considered insignificant 
pathways with respect to ingestion (Sample and Suter 1994). Drinking water is also considered 
an insignificant pathway because of the lack of surface water at this site. The deer mouse is 
modeled under three dietary regimes: as an herbivore (1 00 percent of its diet as plant material), 
as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an 
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insectivore (100 percent of its diet as soil invertebrates). The burrowing owl is modeled as a 
strict predator on small mammals (100 percent of its diet as deer mice). Because the exposure 
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and 
insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the 
diet of the burrowing owl is modeled with intake of omnivorous mice only. Both species are 
modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 2.7.3-1 
presents the species-specific factors used in modeling exposures in the wildlife receptors. 
Justification for use of the factors presented in this table is described in the ecological risk 
assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment are 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in the upper 
5 feet of soil are used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose-rate calculations, the deer mouse is modeled as an herbivore 
(1 00 percent of its diet as plants), and the burrowing owl is modeled as a strict predator on small 
mammals (100 percent of its diet as deer mice). Both are modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from tritium, uranium-235, and uranium-238. Internal and external dose 
rates to the deer mouse and the burrowing owl are approximated using modified dose-rate 
models from the DOE (1995) as presented in the ecological risk assessment methodology 
document for the SNUNM ER Project (IT July 1998). Radionuclide-dependent data for the 
dose-rate calculations were obtained from Baker and Soldat (1992). The external dose-rate 
model examines the total-body dose rate to a receptor residing in soil exposed to radionuclides. 
The soil surrounding the receptor is assumed to be an infinite medium uniformly contaminated 
with gamma-emitting radionuclides. The external dose-rate model is the same for both the deer 
mouse and the burrowing owl. The internal total-body dose-rate model assumes that a fraction 
of the radionuclide concentration ingested by a receptor is absorbed by the body and 
concentrated at the center of a spherical body shape. This provides for a conservative estimate 
for absorbed dose. This concentrated radiation source at the center of the body of the receptor 
is assumed to be a "point" source. Radiation emitted from this point source is absorbed by the 
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to 
transfer 100 percent of their energy to the receptor as they pass through tissues. Gamma
emitting radionuclides transfer only a fraction of their energy to the tissues because gamma rays 
interact less with matter than do beta or alpha emitters. The external and internal dose-rate 
results are summed to calculate a total dose rate from exposure to tritium, uranium-235, and 
uranium-238 in soil. 

Table 2.7.3-2 provides the transfer factors used in modeling the concentrations of COPECs 
through the food chain. Table 2.7.3-3 presents maximum concentrations in soil and derived 
concentrations in tissues of the various food chain elements that are used to model dietary 
exposures for each of the wildlife receptors. 
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Table 2.7.3-1 
Exposure Factors for Ecological Receptors at DSS SWMU 1 01 

Body Weight Food Intake Rate 
Receptor Species Class/Order Trophic Level (kg)a (kq/day)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 

(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
manicu/atus) (+Soil at 2% of intake) 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
( Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1 1 1.73E-2 Rodents: 1 00% 
( Speotyto cunicularia) Strigiformes (+Soil at 2% of intake) 

aBody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995. 
eEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
1Dunning 1993. 
9Haug et al. 1993. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
SWMU =Solid Waste Management Unit. 

Home Range 
(acres) 
2.7E-1e 

2.7E-1e 

2.7E-1e 

3.5E+19 



Table 2.7.3-2 
Transfer Factors Used in Exposure Models for CO PEGs at DSS SWMU 101 

I Soil-to-Plant I Soil-to-Invertebrate I Food-to-Muscle 
COPEC Transfer Factor Transfer Factor Transfer Factor 

Organica 
Acetone I 5.3E+1 I 1.3E+1 I 1.0E-8 
Methylene Chloride I 7.3E+0 I 1.5E+1 I 3.6E-7 

asoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the Log K

0
w value of compound. 

COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
K

0 w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
SWMU =Solid Waste Management Unit. 

Table 2.7.3-3 
Media Concentration sa for CO PEGs at DSS SWMU 101 

I Soil I Plant I Soil I Deer Mouse 
COPEC (Maximum)a Foliageb lnvertebrateb Tissuesc 

Organic 
Acetone I 6.8E-3 I 3.6E-1 I 8.7E-2 I 7.3E-9 
Methylene Chloride I 1.7E-3 I 1.2E-2 I 2.6E-2 I 2.2E-8 

a1n milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
SWMU =Solid Waste Management Unit. 
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2.7.3.3 Ecological Effects Evaluation 

Table 2.7.3-4 shows benchmark toxicity values for the plant and wildlife receptors. For plants, 
the benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation is 0.1 rad/day. This value 
has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of DSS SWMU 101. 

2.7.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures are compared to plant and 
wildlife benchmark values, respectively. Table 2.7.3-5 presents the results of these 
comparisons. HQs are used to quantify the comparison with benchmarks for plant and wildlife 
exposure. 

None of the HQs exceed unity for any of the receptors evaluated. Because of a lack of 
sufficient toxicity information, the HQ for plants and the burrowing owl could not be determined 
for either of the organic COPECs detected. As directed by the NMED, His are calculated for 
each of the receptors (the HI is the sum of chemical-specific HQs for all pathways for a given 
receptor). Total His are less than unity for all of the receptors, with a maximum HI of 1.0E-3 for 
the insectivorous deer mouse. 

Tables 2.7.3-6 and 2.7.3-7 summarize the internal and external dose-rate model results for 
tritium, uranium-235, and uranium-238 for the deer mouse and burrowing owl, respectively. The 
total radiation dose rate to the deer mouse is predicted to be 3.6E-4 rad/day and that for the 
burrowing owl is 3.5E-4 rad/day. The dose rates for the deer mouse and the burrowing owl are 
lower than the benchmark of 0.1 rad/day. 

2.7.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS 
SWMU 101. These uncertainties result from assumptions used in calculating risk that may 
overestimate or underestimate true risk presented at the site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than to 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
assessment include the use of maximum analyte concentrations measured in soil samples to 
evaluate risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the 
incorporation of strict herbivorous and strict insectivorous diets for predicting the extreme HQ 
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Table 2.7.3-4 
Toxicity Benchmarks for Ecological Receptors at DSS SWMU 101 

Mammalian NOAELs 

COPEC 
Organic 
Acetone 
Methylene Chloride 

aln mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Plant 
Benchmarka,b 

--
--

Mammalian Test Species 
Test Speciesc,d NOAELd,e 

rat 10 
rat ... L __ s.s5 

csody weights (in kg) for the NOAEL conversion are as follows: lab rat, 0.350. 
dSample et al. 1996, except where noted. 
eln mg/kg body weight per day. 

J 

Deer 
Mouse Avian 

NOAELe,t Test Speciesd 

19.6 --
11.4 I --

Avian NOAELs 
Burrowing 

Test Species Owl 
NOAELd,e NOAELe,g 

-- --
I -- I --

1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
98ased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
COPEC =Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
kg = Kilogram(s). 
mg = Milligram(s). 
NOAEL = No-observed-adverse-effect level. 
SWMU =Solid Waste Management Unit. 

= Insufficient toxicity data. 
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Table 2.7.3-5 
HQs for Ecological Receptors at DSS SWMU 101 

Deer Mouse Deer Mouse 
HQ HQ 

COPEC Plant HQ (Herbivorous) (Omnivorous) 

Organic 
Acetone -- 2.9E-3 1.8E-3 
Methylene Chloride -- 1.7E-4 2.6E-4 

HI a -- 3.1 E-3 2.0E-3 

arhe HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU =Solid Waste Management Unit. 

1\J -- = Insufficient toxicity data available for risk estimation purposes. 
I 
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Deer Mouse 
HQ Burrowing Owl 

(Insectivorous) HO 

6.9E-4 --
3.5E-4 --

1.0E-3 --



Table 2.7.3-6 
Total Dose Rates for Deer Mice Exposed to Radionuclides at DSS SWMU 101 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

Tritium 0.0245 7.9E-8 
Uranium-235 NO (0.294) 8.0E-6 
Uranium-238 NO (2.2) 3.6E-4 
Total Dose 3.6E-4 

Note: Bold indicates the COGs that exceed background screening values. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds 

background activity. 
pCi/g = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

Table 2.7.3-7 
Total Dose Rates for Burrowing Owls Exposed to Radionuclides at DSS SWMU 101 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

Tritium 0.0245 2.8E-8 
Uranium-235 NO (0.294) 6.1 E-6 
Uranium-238 NO (2.2) 3.5E-4 
Total Dose 3.5E-4 

Note: Bold indicates the COGs that exceed background screening values. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds 

background activity. 
pCi/g = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

values for the deer mouse. Each of these uncertainties, which are consistent among each of 
the site-specific ecological risk assessments, is discussed in greater detail in the uncertainty 
section of the ecological risk assessment methodology document for the SNUNM ER Project 
(IT July 1998}. 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
tritium, uranium-235, and uranium-238 are primarily related to those inherent in the 
radionuclide-specific data. Radionuclide-dependent data are measured values that have their 
associated errors. The dose-rate models used for these calculations are based upon 
conservative estimates of receptor shape, radiation absorption by body tissues, and intake 
parameters. The goal is to provide a realistic but conservative estimate of a receptor's internal 
and external exposure to radionuclides in soil. These dose estimates are conservatively based 
upon detection limits of the two radionuclides, neither of which was detected at the site. 
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2.7.3.6 Risk Interpretation 

Ecological risks associated with DSS SWMU 101 are estimated through a risk assessment that 
incorporates site-specific information when available. All HQ and HI values predicted for the 
COPECs at this site are found to be less than unity. Analysis of the uncertainties associated 
with these predicted values indicate that they are more likely to overestimate actual risk rather 
than underestimate it. Based upon this final analysis, the potential for ecological risks 
associated with DSS SWMU 101 is expected to be very low. 

2.7.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for Corrective Action Complete (CAC) 
without controls (NMED April2004} or whether additional data should be collected to more 
thoroughly assess actual ecological risk at the site. With respect to this site, ecological risks are 
predicted to be very low. The scientific/management decision is to recommend this site for CAC 
without controls. 
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3.1 

3.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April 2004) is recommended for DSS 
SWMU 101 for the following reasons: 

3.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COCs warrant ecological concern because all HQ and HI values for 
the COPECs at this site are less than unity. 

Criterion 

Based upon the evidence provided in Section 3.1 , a determination of CAC without controls 
(NMED April 2004) is recommended for DSS SWMU 101. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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ANNEX A 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNLINM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNLINM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNLINM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNLINM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this time, 
all SNLINM SWMUs have been tentatively designated for either industrial or recreational future 
land use. The NMED has also requested that risk calculations be performed based upon a 
residential land-use scenario. Therefore, all three land-use scenarios will be addressed in this 
document. 

The SNLINM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential exposure 
routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL!NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any SNLINM 
SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated 
water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and 'Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for Superfund" 
(RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to calculating 
potential intakes for radionuclides. A more in-depth discussion of the equations used in 
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD 
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy 
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993). 
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNLINM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE) [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD = exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation of 
the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *fR*CF*EF*ED 
I =~'---------------

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m 3)/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m 3/kg) 
PEF = particulate emission factor (m3/kg) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

. Soil Dermal Contact 

where: 

C *CF*SA *AF*ABS*EF*ED D =~'------------------------
a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS =Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = ___::We...__ ____ _ 

w BW *AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mglliter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 

where: 

C * K * IR * EF * ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Llm3) 

IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNLINM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNLINM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLINM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNLINM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNLINM will use them in risk 
assessments for all sites where the assumptions are consistent with site-specific conditions. All 
deviations will be documented. 
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Table 2 
Default Non radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta.b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,95oa.b 10,95oa.b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
100 Adulta,b 100 Adulta.b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m 3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

02 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5, 700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway_ 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,950e 
Mass Loading for Inhalation g/m3 1.36 E-Sd 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNL!NM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
30a,b 

70 Adulta,b 

100 mg/dayc 

10,950d 

7,300d,e 
1.36 E-Sd 

16.5C 

101.8b 
0.25b,d 
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Drain and septic system site histories for the ten sites are as follows: 

Yea r Year Drain Year(s) 
Bldg and or Septic Septic Tank 

Site System System Effluent 
Number Site Name Location Built Abandoned Sampled 

199S (distal 

49 Bldg 9820 Drains Lurance 
19S8 

end of No septic tank 
Canyon drainpipe at this site 

sealed) 
Bldg 9926 
Explosive 

Coyote 101 Contaminated 1960 199 1 1992, 1994 
Sumps and 

Test Field 

Drains 

11 6 
Bldg 9990 Septic Coyote 1971 Early 1990s 1992, 1994, 
System Test Field 199S 

138 
Bldg 6630 Septic 

TA-111 19S9 1991 1994, !99S System 

140 
Bldg 996S Septic Thunder 

196S 1991 1992, 1994 System Ranoe 
19S9 

(south 
Before 1994 system); 

(south 
1992, 1994, 

Bldg 992S Septic Coyote 196S/1966 
system); 

!99S (west 
147 

Systems Test Field (west 
1991 (west 

system); 1992, 
system); 

and north 
199S (north 

1980 
system) 

system) 
(north 

system) 

Bldg 9930 Septic Coyote 
1993 ' 

1992, 
149 

System Test Field 1961 N 994 

1974 
(Bldg. 

ISO 
Bldg 9939/9939A Coyote 9939); 

1993 1992, 1994 
Septic System Test Field 1982 

(Bldg. 
9939A) 

1991 

IS4 
Bldg 9960 Septic Coyote 

!96S 
(seepage 

1992,.1994 Systems Test Field pits); 1993 
(;.,ptic tank) 

161 
Bldg 6636 Septic 

TA-III 1971 1993 1992, 1994 
~tern ___ 

Depth to Groundwater 
Depth to the regional aquifer at the ten sites is as follows: 

Site 
Number Site Name Location 

49 Bldg 9820 Drains 
L urance 
Canyon 

101 
B ldg 9926 Explosive Contaminated Sumps and Coyote 
Drains Test Field 

11 6 Bldg 9990 Septic System 
Coyote 

Test Field 
138 B ldg 6630 Septic System TA-III 

140 Bldg 9965 Septic System 
T hunder 
Range 

147 Bldg 9925 Septic Systems 
Coyote 

Test Field 

149 B ldg 9930 Septic System 
Coyote 

Tesl Field 

150 Bldg 9939/9939A Septic System 
Coyote 

Test Field 

154 Bldg 9960 Septic Systems 
Coyote 

Test Field 
161 Bldg 6636 Septic System TA-III 

Drain and Septic Systems {DSS) Solid Waste Management Units 
49, 101, 116, 138, 140, 147, 149, 150, 154, and 161 
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The years that site-specific characterization activi ties were conducted , and soil sampling depths at 

Year(s) Septic 
Tank and 

Seepage Pits 
Backfilled 

NA 

199S/ 1996 

1996 

!99S 

199S/1996 

Before 1994 
(south system 

tanks); 
1996 (north 
and west 

system tanks) 

' 
1996 

1996 

1996 (septic 
system) 

200S (HE 
seepage pits) 

1996 

Groundwater 
Depth (ft bgs) 

107 

420 

230 

475 

230 

4 1 

302 

315 

44 

466 

Site 
N umber Site N ame COCs 

49 Bldg 9820 D rains 
VOCs, SVOCs, metals, cyanide, 
chromium V I , and radionucl ides 

Bldg 9926 Explosive 
VOCs, SVOCs, metal s, cyanide, 

101 Contam inated Sumps and 
Drains 

chromium VI , and radionuclides 

VOCs, SVOCs, metal s, cyan ide, 
11 6 Bldg 9990 Septic System chrom ium VI , PCBs, and 

rad ionuclides 

138 Bldg 6630 Septic System 
VOCs, SVOCs, metal s, cyanide, 

PCB s, and radionuclides 

VOCs, SVOCs, metals, nitrate, 
140 Bldg 9965 Septic System cyanide, chromium V I and 

radionuclides 

147 Bldg 9925 Septic Systems 
VOCs, SVOCs, metals, and 

radionuclides 

149 Bldg 9930 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium V I , and radionuclides 

! 50 
B ldg 9939/9939A Septic VOCs, SVOCs, metals, PCB s, 
System and radionucl ides 

VOCs, SVOCs, metal s, nitrate, 
154 Bldg 9960 Septic Systems chromium V I , H E compounds, 

and radionucl ides 

16 1 Bldg 6636 Septic System 
VOCs, SVOCs, metal s, cyanide, 
chrom ium VI , and rad ionuclides 

Investigations 
All of these sites were selected by NMED for passive soil-vapor sampling to screen for VOCs and 
SVOCs, and no significant contamination was identified at any of the ten sites . 
A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits) so that locations for soil vapor samplers and soil borings could be selected. 
Soil samples were collected from directly beneath drainfield drain lines, next to or beneath seepage pits, 
and on either side of septic tanks to determine if COGs were released to the environment from drain sys
tems. 
A 160-ft-deep groundwater monitoring well (CYN-MW5), a 265-ft-deep groundwater monitoring well (CTF
MW1 ), a 365-ft-deep groundwater monitoring well (CTF-MW3), and a 135-ft-deep groundwater monitoring 
well (CTF-MW2) were installed at SWMUs 4g, 116, 149, and 154, respectively. Groundwater samples 
were collected on a quarterly basis for eight quarters beginning in July 2002. Samples were analyzed for 
VOCs, SVOCs, HE compounds , RCRA metals, chromium VI , cyanide , nitrate plus nitrite, gross alpha/beta 
activity, and major anions and cations. 

I 

II 

each of these ten sites are as follows: 

Buried 
Components Soil Sampling 
(Dra in Lines, Beneath 

Drywe.Us) Drainlines, 
Site Locat{'d With Seepage Pits, 

Number Site Name Backhoe Or:vwells 

Bldg 9820 49 
Drains 

None 1994. 1995 

Bldg 9926 
Explosive 

101 I Contamina te- 1995 1994,1995 
d Sumps and 
Drains 
Bldg 9990 

116 I Septic 1995 1995, 2002 
System 
Bldg 6630 

138 I Septic 1994 1994 
System 
Bldg 9965 

1994, t995, 140 I Septic 1995 
2003 System 

Bldg 9925 
I I 

147 I Septic 1994 ~ 1995,2002 
Systems I 

Bldg 9930 
149 I Septic 1994 1995. 2002 

System 
Bldg 

!50 I 9939/9939A 
Septic 1995 1995 

System 

I Bldg 9960 

I 
1994, 199S. 

!54 Septic None t996, 1997, 
Systems t998, 2005 

Bldg 6636 

I I 161 I Septic 1994 1994 
~tem 

Passive Groundwate-r 
Type{s) of Drain System. and Soil- Mo nitor \Veil 
Soil Sampling Depths (ft bgs) Vapor Installation and 

Samplintr Sampling Period 

Drain Outfall : 1, II 200 I ~ 8 quaners of 

Surface Discharge: 1, II 
1994 AAmpling (2002-

\Ve.<; t Seepage Pit 12, 22 
------t-__ ___1()()41 

\-1iddle and Eas1 Seepage Pit 
16,26 I 1994 I None 

Septic T nnk: 9 
Drywdl: 4 . 14 

Seepage Pits: 13 
2001 ; 8 quarters of 

1994 sampling (2002-Septic Tank: 8.5 
2004) 

Drain field: 6.5, 16.5 
1994 None Sc..-ptic Tank: 10 

Seepage Pit: 11, 16, 21,26 
Septic Tank: 7 I 1994 I None 
Dr~wcll : 8. 18 

North Sy5tcm: 
Drainfield; 9. 19 
Sepuc Tank: 9 

West S\'Stcm: 
Orainfield: 5, 15 1994 None 
Septic Tank: 9 

South System: 
Drainfield: 5, IS 
Septic Tank: 10 

Seepage Pit: 8 J 
! 200 I ; 8 -;j;;;;;.e.-. of 

1YY4 sampling (2002-
Sepric Tank: 7 l 2004) 

Drainfield: 4 
Septic Tank: 8 I 1994 I None 

East and West Seepage Pits: 8 
----

Septtc System: 

I Seepage Pit: \0,20 I 1 2001 : 8 quarters of Septic Tank: 9.5 1994 sampling (20()2-
West System: 

2004) 
North HE Seepage P1t 21 .5, 24 
South HE Se~ase £'it 22, 23 

I Drainfield: 10, 20 
1994 None 

Sept ic Tank: 7.5 
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Summary of Data Used for NF A Justification 
Soil samples were analyzed at on- and off-site laboratories for constituents of concern as listed in the table 
above. 
There were detections of VOCs at all ten sites; SVOCs were detected at SWMUs 49, 138, 147, and 154; 
PCBs were detected at SWMU 116; HE compounds were detected at SWMU 154. 
Arsenic was detected above the background value at SWMUs 140 and 154. Total chromium was detected 
above the background value at SWMUs 101 , 154, and 161 . Barium was detected above the background 
value at SWMUs 138, 140, 147, and 154. Silver was detected above the background value at SWMUs 49, 
101 , 116, 138, 154, and 161 . Selenium was detected above the background value at SWMUs 101 , 140, 
and 154. Lead was detected above the background value at SWMUs 147 and 154. Nickel was detected 
above the background value at SWMU 138 and mercury was detected above the background value at 
SWMU 49. No other metals were detected above background values. 
Cyanide was detected above the MDL at SWMUs 101 , 116, 140, and 161 . 
Tritium was detected slightly above the background activity at SWMUs 101 , 147, and 149. Tritium was not 
detected, but the MDA exceeded the background activity at SWMU 138. U-235 and U-238 were not 
detected, but MDAs exceeded background activities at SWMUs 49, 101 , 140, 147, 150, and 154. U-235 
was not detected, but the MDA exceeded the background activity for SWMUs 116, 149, and 161. 
All confirmatory soil sample analy1ical results for each site were used for characterizing that site, for per
forming the risk screening assessment, and as justification for the NFA proposal. 

Recommended Future Land Use 
Industrial land use was established for these ten sites. 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COCs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these ten sites. The risk assessment analysis evaluated the potential for adverse health 
effects for the residential land-use scenarios for nine of the sites. For the remaining site, SWMU 154, the 
risk assessment analysis evaluated the potential for adverse health effects for the industrial land-use sce
nario. 
The maximum value for lead was 30 mgl kg at SWMU 154 and 39.7 mgl kg at SWMU 147; both exceed the 
background value. The EPA intentionally does not provide any human health toxicolog ical data on lead; 
therefore, no risk parameter values could be calculated. The NMED guidance for lead screening concentra
tions for construction and industrial land-use scenarios are 750 and 1 ,500 mglkg, respectively. The EPA 
screening guidance value for a residential land-use scenario is 400 mgl kg . Because, the maximum concen
tration for lead at these sites is less than the screening values, lead was eliminated from further considera
tion in the human health risk assessment. 
The non-radiological total human health His and estimated excess cancer risks for eight of the ten sites are 
below NMED guidelines for the residential land-use scenarios. 
For SWMU 140, the HI is below the residential land-use guideline, but the total estimated excess cancer 
risk is slightly above the residential land-use guideline. However, the incremental excess cancer risk value 
for this site is below the NMED residential land-use guideline. 
For SWMU 154, the total HI and the estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario due to the levels of 2,4,6-trinitrotoluene, the main contributor to the risk). 
Thus, the results for an industrial land use are presented here. The HI and the tota l estimated excess can
cer risk for SWMU 154 exceed the NMED industrial land-use guidelines. However, the incremental HI and 
excess cancer risk values for SWMU 154 are below the NMED industrial land-use guidelines. 
The incremental human health TEDEs for the industrial land-use scenario for the ten sites ranged from 
1.5E-1 to 5.3E-8 mremlyr, all of which are substantially below the EPA numerical guideline of 15 mremlyr. 
The incremental human health TEDEs for residential land-use scenario ranged from 4.0E-1 to 4E-8 
mremlyr, all of which are substantially below the EPA numerical guideline of 75 mremlyr. Therefore, these 
sites are eligible for unrestricted radiological release. 
Using the SNL predictive ecological risk and scoping assessment methodologies, it was concluded that 
there is not a complete ecological pathway for seven of the sites. For the remaining three sites (SWMUs 
49, 101 , and 150) the ecological risk is predicted to be very low. 
In conclusion, human health risk under a residential land-use scenario and ecolog ical risk are acceptable 
per NMED guidance for nine of the ten sites. Thus, these nine sites are proposed for CAC without institu
tional controls. For the rema ining site, SWMU 154, the human health risk under an industrial land-use sce
nario and the ecological risk are acceptable per NMED guidance. Thus, SWMU 154 is proposed for CAC 
with institutional controls . 

The total His and excess cancer ri sk values for the nonradiological COCs at the ten sites 
are as follows· 

Residential Land-Use Scenario 
Site Excess Cancer 

Number Site Name Hazard Index Risk 
49 Bldg 9820 Drains 0.00 5E-8 Total 
101 Bldg 9926 Explosive 0.00 IE-7 Total 

Contaminated Sumps and 
Drains 

116 Bldg 9990 Septic System 0.0 1 4E-8 Total 
138 Bldg 6630 Septic System 0.20 6E-8 Total 
140 Bldg 9965 Septic System 0.33 IE-5' Total I 3.40E-61ncremental 
147 Bldg 9925 Septic System 0,07 5E-8 Total 
149 Bldg 9930 Septic System 0.00 3E-8 Total 
150 Bldg 993919939A Septic 0.00 4E-8 Total 

System 
16 1 Bldg 6636 Septic System 0.1 1 5E-8 Total 

NMED Guidance < I < IE-5 

Industrial Land-Use Scenario 
Site Excess Cancer 

Number Site Name Hazard Index Risk 
154 Bldg 9960 Septic System 4. 72' Total I 0.36 Incremental 3E-5' Total I 2.43E-6 Incremental 

L__ ___ . _ NMED Guidance < I < IE-5 
' Value exceeds NMED guidance for the specified land-use scenario; therefore, the incremental values are 
shown. 
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New Mexico Environment Department 
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Santa Fe, NM 87505-2100 

Dear Mr. Garcia: 

Enclosed are two copies of the fourth submission of No Further Action (NFA) proposals for 
Sandia National Laboratories/New Mexico (SNLINM), ID Number NM589011 0518-1. 
Twelve SNUNM environmental restoration sites are included in this package: 

ou 1295 
Site 49 
Site 101 
Site 116 
Site 138 
Site 141 
Site 149 
Site 151 
Site 160 
Site 161 

ou 1303 
Site 113 
Site 114 

ou 1335 
Site 38 

One of the twelve (Site#113) is a resubmission from the October 1994 package of NFA 
proposals. 

If you have any questions, please contact John Gould at (505) 845-6089, or Mark Jackson at 
(505) 845-6288. 

Enclosure 

!Je~:m~ ~ 
J~ M~hael J. Z morski 
·p- Acting Area Manager 
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C. Lojek, SNL, MS 1148 
F. Nlmick, SNL, MS 1147 
T. Roybal, SNL, MS 1147 
M. Davis, SNL, MS 1147 
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1. INTRODUCTION 

1.1 ER Site 116, Building 9990 Septic system 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a no further action (NFA) 
decision based on confirmatory sampling for Environmental Restoration (ER) Site 116, Building 
9990 Septic System , Operable Unit (OU) 1295. ER Site 116 is listed in the Hazardous and Solid 
Waste Amendments (HSWA) Module IV (EPA August 1993) of the SNUNM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518-1) (EPA August 1992). -

1.2 SNUNM Administrative NFA Process 

This proposal for a determination of a NFA decision based on confirmatory sampling was .. 
prepared using the criteria presented in Section 4.5.3 of the SNUNM Program Implementation 
Plan (PIP) (SNUNM February 1995) . Specifically, this proposal "must contain information 
demonstrating that there are no releases of hazardous waste (including hazardous 
constituents) from solid waste management units (SWMUs) at the facility that may pose a 
threat to human health or the environment" (as proposed in 40 CFR 264.514[a] [2]) (EPA July 
1990}. The HSWA Module IV contains the same requirements for an NFA demonstration: 

"Based on the results of the RFI [RCRA Facility Investigation] and other relevant 
information, the Permittee may submit an application to the Administrative Authority for 
a Class Ill permit modification under 40 CFR 270.42(c) to terminate the RFIICMS 
[corrective measures study] process for a specific unit. This permit modification 
application must contain information demonstrating that there are no releases of 
hazardous waste including hazardous constituents from a particular SWMU at the 
facility that pose threats to human health and/or the environment, as well as additional 
information required in 40 CFR 270.42(c) (EPA August 1993)." 

If the available archival evidence is not considered convincing, SNUNM performs confirmatory 
sampling to increase the weight of the evidence and allow an informed decision on whether to 
proceed with the administrative-type NFA or to return to the site characterization program for 
additional data collection (SNUNM February 1995) .. : · ·-

The Environmental Protection Agency (EPA) acknowledged that the extent of sampling required 
may vary greatly, stating that: 

the agency does not intend this rule [the second codification of HSWA] to require 
eXtensive sampling and monitoring at every SWMU .... Sampling is generally 
required only in situations where there is insufficient evidence on which to make an 
initial release determination. . . . The actual extent of sampling will vary ... 
depending on the amount and quality of existing information available (EPA 
December 1987). 
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This request for an NFA decision for ER Site 116 is based primarily on analytical results of · 
confirmatory soil samples collected at the site. Concentrations of site-specific constituents of 
concern (COGs) detected in the soil samples were first compared to background 95th percentile 
or upper tolerance limit (UTL) concentrations of COCs found in SNUNM soils (IT March 1996). 
If no SNUNM background limit was available for a particular COC, or if the COC concentration 
exceeded the SNUNM or other relevant background limit, then the constituent concentration 
was compared to the proposed 40 CFR Part 264 Subpart S (Subpart S) or other relevant soil 
action level for the compound (EPA July 1990). If the COC concentration exceeded both the 
background limit and relevant action level for that compound, or if no background limit or action 
level has been determined or proposed for the constituent, then a risk assessment was 
performed. The highest concentration of the particular COC identified at the site was then 
compared to the derived risk assessment action level to determine if the COC concentration at 
the site poses a significant health risk. 

A site is eligible for an NFA proposal if it meets one or more of the following criteria taken from ~he 
Environmental Restoration Document of Understanding (NMED November 1995): 

• NFA Criterion 1: The site cannot be located or has been found not to exist, is a 
duplicate potential release site (PRS) or is located within and therefore, investigated as 
part of another PRS. · 

• NFA Criterion 2: The site has never been used for the management (that is, 
generation, treatment, storage, on::lisposal) of RCRA solid or hazardous wastes and/ 
or constituents or other CERCLA hazardous substances. 

• NFA Criterion 3: No release to the environment has occurred, nor is likely to occur in 
the future. 

• NFA Criterion 4: There was a release, but the site was characterized and/or 
remediated under another authority which adequately addresses corrective action, and 
documentation, such as a closure letter, is available. 

• NFA Criterion 5: The PRS has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that 
contaminants pose an acceptable level of risk under current and projected future land 
use. 

Review and analysis of the ER Site 49 soil sample analytical data indicate that concentrations 
of COCs at this site are less than (1) SNUNM or other applicable background limits, or (2) 
proposed Subpart S or other action levels, or (3) derived risk assessment action levels. 

ER Site 116 is being proposed for an NFA decision based on confirmatory sampling data 
demonstrating that hazardous waste or COCs that may have been released from this SWMU into 
the environment pose an acceptable level of risk under current and projected future land use 
(Criterion 5). 
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1.3 Local Setting 

SNUNM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional14,920 acres of land provided by land-use permits with Kirtland Air Force Base (KAFB), 
the United States Forest Service (USFS), the State of New Mexico, and the Isleta Indian 
Reservation. SNUNM has been involved in nuclear weapons research, component development, 
assembly, testing, and other research and development activities since 1945 (DOE September 
1987). 

ER Site 116 is located on the western margin of the Manzanita Mountain foothills within the 
boundaries of the USFS Withdrawn Area, and is approximately 0.3 miles east of the eastern 
boundary of Kirtland Air Force Base (KAFB) (Figure 1-1). It is reached via an improved dirt road 
that branches in an easterly direction from Coyote Springs Road. Coyote Springs Road is a main 
gravel road that branches from Lovelace Road and runs in an easterly direction up Lurance ,. 
Canyon. The site lies in a minor southerly-sloping tributary that drains to the alluvial fan surface 
west of the mountain front. This short tributary drains mountainous terrain immediately north and 
east of the site with elevations ranging from approximately 6, 1 00 to 7,200 feet above mean sea 
level (amsl). Outcropping rocks in the immediate area of Site 116 include Precambrian gneiss,· 
metarhyolite, and amphibolite that are unconformably overlain by Pennsylvanian limestone and 
other sedimentary rocks at higher elevations approximately 0.5 miles east and northeast of the 
site (SNUNM March 1996). Recent sediments include a thin discontinuous veneer of stream
deposited alluvial material that is present in the bottom of the tributary in which this site is located, 
and also colluvial deposits on hillsides near the site. Vegetation in the vicinity of ER Site 116 
consists predominantly of sparse juniper and pinon woodlands, low-lying shrubs (including sand 
sage, winter fat, saltbrush, and rabbitbush), cacti (cholla, pincushion, strawberry, and prickly 
pear), and grama, muhly, dropseed, and galleta grasses (SNUNM March 1993). 

ER Site 116 includes the immediate area around the five seepage pits and septic tank south of 
Building 9990 (Figure 1-2). The site encompasses approximately 0.06 acres of southerly-sloping 
land in the bottom of the minor tributary described above, and lies at an average mean elevation 
of 6,107 feet amsl. The nearest groundwater monitoring wells (designated the Greystone and 
School House wells) are located approximately 6,000 feet northwest of ER Site 116 in alluvial fan 
materials (SNUNM October 1995), so the exact depth to groundwater beneath Site 1.16 is · 
unknown. The water level elevations in the Greystone and School House wells in December 1994 
were determined to· be 5,767 and 5,699 feet anisi respectively (SNUNM March 1995). A recent 
potentiometric surfaee map of the- SNUKAFB area suggests that the water level elevation in the 
vicinity of the site is about 5,950 to 6,000 feet amsl (SNUNM March 1996), although groundwater 
elevation data in the immediate area of the site are lacking. Given an average site elevation of 
6,107 feet amsl, the depth to water beneath ER Site 116 would be expe(!ted to be from about 1 07 
to 157 feet below ground surface. Groundwater most likely flows into the alluvial sediments away 
from the mountain front along the top of the shallow subsurface bedrock, which probably slopes to 
the west or southwest at this location. 

The nearest production wells are northwest of the site and include KAFB-2, KAFB-4, and KAFB-7, 
which are approximately 6.6 to 9.5 miles away (SNUNM October 1995). 
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2. HISTORY OF THE SWMU 

2.1 Sources of Supporting Information 

In preparing the confirmatory sampling NFA proposal for ER Site 116, available background 
information was reviewed to quantify potential releases and to select analytes for the soil 
sampling. Background information was collected from SNUNM Facilities Engineering drawings 
(SNUNM January 1968) and interviews with employees familiar with site operational history. The 
following sources of information, hierarchically listed with respect to assigned validity, were used 
to evaluate ER Site 116: 

• Confirmatory subsurface soil sampling and excavation conducted in January 1995 
(SNUNM January 1995b); 

• Two survey reports, including a geophysical survey (Lamb 1994), and a passive soil 
gas survey (NERI June 1995); 

• Results of samples collected from the septic tank in 1992 (SNUNM June 1993), 1994, 
and 1995; 

• RCRA Facility Investigation (RFI) Work Plan for OU 1295, Septic Tanks and 
Drainfields (SNUNM March 1993); 

• Photographs and field notes collected at the site by SNUNM ER staff; 

• SNUNM Facilities Engineering building drawings (SNUNM January 1968); 

• SNUNM Geographic Information System (GIS) data; and 

• The RCRA Facility Assessment (RFA) report (EPA April1987). 

2.2 Previous Audits, Inspections, and Findings 

ER Site 116 was first listed as a potential release site in the RFA report to the EPA in 1987 (EPA 
April 1987}. This report contained a generic statement about this and many other SNUNM septic 
systems, and indicated that sanitary and industrial wastes may have been discharged to septic 
tanks and drainfields during past operations (there is no drainfield at ER Site 116). This SWMU 
was included in the RFA report as Site number 79, along with several other septic and drain 
systems at SNUNM. All the sites included in Site 79 are now designated by individual SWMU 
numbers. 

2.3 Historical Operations 

The following historical information has been excerpted from several sources, including SNUNM 
March 1993, IT March 1994, and SNUNM November 1994. 
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Building 9990, the Electroexplosive Research Facility, was constructed in 1969 and was used 
as an explosive test facility from 1969 to 1986. No explosive testing was conducted after 1986, 
and no significant activity has occurred at Building 9990 since 1994. Tests were conducted 
north of the building, and debris from the blasts, which often used depleted uranium (DU), fell 
out over the area. The septic system for Building 9990 consists of one 750-gallon septic tank 
connected to a distribution box and four seepage pits, each 5 feet in diameter (Figure 1-2). 
Three of the four seepage pits are 13 feet deep, and the fourth is 11 feet deep (SNUNM 
October 1994). The septic system received septage from restrooms and other drains and was 
last pumped in the spring of 1989 (SNUNM March 1993). 

A fifth 5-foot diameter by 13-foot deep seepage pit (SP-5 on Figure 1-2) is also located 
southwest of the building and has received industrial wastewater from the upstairs sink in the 
darkroom and floor drains on the west side of the building. This pit probably received the 
largest volume of contaminated wastewater. Photographic chemicals from a darkroom were 
flushed down the upstairs sink. Spills of PCB-contaminated capacitor oil from a bank of 72 .. 
capacitors located next to unprotected floor drains were wiped up, but some PCB-contaminated 
oil may have washed down the floor drains. In the early 1980s, drums of methylene chloride 
were stored in the building near the floor drains; leakage may have occurred from the drums 
and discharged to this seepage pit. Small quantities of dilute copper sulfate from water 
resistors may have been discharged into either the seepage pit or the septic system. 

Estimated effluent discharge rates from the facility range between 60 and 600 gallons/day. The 
industrial wastewater system and septic system have been inactive since 1989 and a portable 
toilet was placed at the site at that time. Site 116 is listed as a Radioactive Materials 
Management Area (RMMA) because of the potential for surficial fragments of depleted 
uranium (DU) around this site. Assessing and cleaning up DU surface contamination from 
explosive testing in the vicinity of Building 9990 is not included as part of OU 1295 assessment 
activities for ER Site 116 Septic System. It was addressed as part of the OU 1332 voluntary 
corrective measure (VCM) for ER Site 87; this surface cleanup project was completed in 
December 1995. 

2-2 



3~ EVALUATION OF RELEVANT EVIDENCE 

3.1 Unit Characteristics 

There are no safeguards inherent in the drain systems from Building 9990, or in facility 
operations that could have prevented past releases to the environment. 

3.2 Operating Practices 

As discussed in Section 2.3, effluent was released to the Building 9990 septic tank and seepage 
pits when the septic system was active. Hazardous wastes were not managed or contained at ER 
Site 116. · 

3.3 Presence or Absence of Visual Evidence 

No visible evidence of soil discoloration, staining, or odors indicating residual contamination _· 
was observed when soil samples were collected from backhoe excavations next to the seepage 
pits and septic tanks in January 1995 (SNUNM January 1995b). 

3.4 Results of Previous Sampling/Surveys 

Aqueous and sludge samples were collected from the ER Site 116 septic tank in June 1992 and 
were analyzed for various organic, inorganic, and radionuclide constituents. Volatile and 
semivolatile organic compounds (VOCs and SVOCs), metals, phenolic compounds, and other 
miscellaneous organic compounds were detected in the liquid and/or sludge. Gross alpha, gross 
beta, and individual radionuclide analyses were also performed on the material. Although some 
radionuclides were detected, the brief narrative report summarizing the analytical results for those 
samples stated that "During review of the radiological data, no parameters were detected that 
exceed U.S. Department of Energy (DOE) derived concentration guideline (DCG) or the 
investigation levels established during this investigation." (SNUNM June 1993). The narrative 
report and analytical results for the 1992 septic tank aqueous and sludge samples are presented 
in Appendix A.1. 

A second round of septic tank sludge samples were collected for waste characterization purposes 
in May 1994 (SNUNM May 1994a); the samples were analyzed for Toxicity Characteristic · · 
Leaching Procedure (TCLP)-Iist VOCs, SVOCs, and metals, and also hexavalent chromium, 
cyanide, and polychlorinated biphenyls (PCBs). No free liquid remained in the tank when these 
samples were collected. No VOC or SVOC compounds, and only barium were detected in the 
TCLP-derived leachate from the sludge. Cyanide and the PCB compound Aroclor 1260 were 
identified in the material; hexavalent chromium was not detected. The analytical results of the 
second round of septic tank samples are presented in Appendix A.2. 

A third round of waste characterization sludge samples were collected in January 1995 (SNUNM 
January 1995a) and were analyzed for isotopic uranium by an offsite commercial laboratory and 
for other radionuclides using SNUNM in-house gamma spectroscopy. Low activity levels of the 
three isotopic uranium constituents, and a limited number of other radionucludes were detected in 
the material. The analytical results of the third round of septic tank sludge characterization 
samples are also presented in Appendix A.2. 
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A geophysical survey using a Geonics TM EM-38 conductivity meter was performed at the site in 
- ,:_ February 1994 to attempt to locate moist areas around the seepage pits (Lamb 1994). The 

results of the survey were inconclusive, and were not used to as a guide in determining soil 
sampling locations at this site. 

A passive soil-gas survey was conducted at the site in two phases. Phase 1 was conducted in 
May and June 1994 (SNUNM May 1994b) and included 11 sampling locations. The second 
phase of sampling at seven additional locations was completed in November 1994 (SNUNM 
November 1994b). This survey used PETREX™ sampling tubes to identify any releases of 
VOCs and SVOCs from the seepage pits and septic tank that may have occurred. A 
PETREX ™ tube soil-gas survey is a semi-quantitative screening procedure that can be used to 
identify many volatile and semivolatile organic compounds. This technique may be used to 
guide VOC and SVOC site investigations. The advantages of this sampling methodology are 
that large areas can be surveyed at relatively low cost, the technique is highly sensitive to 
organic vapors, and the result produces a measure of soil va~or chemistry over a two- to thFee
week period rather than at one point in time. Each PETREX T soil-gas sampler consists of two 
activated charcoal-coated wires housed in a reusable glass test tube container. At each 
sampling location, sample tubes are buried in an inverted position so that the mouth of the 
sampler is about 1 foot below grade. Samplers are left in place for a two- to three-week period, 
and are then removed from the ground and sent to the manufacturer, Northeast Research 
Institute (NERI), for analysis using thermal desorption-gas chromatography/mass spectrometry. 
The analytical laboratory reports all sample results in terms of "ion counts" instead of 

concentrations, and identifies those samples that contain compounds above the PETREX ™ 
technique detection limits. In NERI's experience, levels below 100,000 ion counts for a single 
compound (such as perchloroethene [PCE] or trichloroethene[TCE]), and 200,000 ion counts 
for mixtures (such as BTEX or aliphatic compounds [C4-C11 cycloalkanes]), under normal site 
conditions, would not represent detectable levels by standard quantitative methods for soils 
and/or groundwater (NERI June 1995). 

A map showing the PETREX ™ tube sampling locations, and the analytical results of the ER 
Site 116 passive soil gas survey are presented in Appendix A.3. BTEX compounds at 
potentially detectable concentrations were identified in two samplers placed at location numbers 
117 and 600 on the PETREX ™ sample location map in Appendix A.3; these two locations are 
on the unpaved access road on the west side of the site. It was assumed that this possible 
BTEX contamination represented fluid leakage from vehicles driven or parked on the road, and 
therefore no soil samples were collected near these two sampling locations. BTEX and 
aliphatic compounds at potentially detectable concentrations were also detected in two soil gas 
samplers placed at location numbers 113 and 596 on the PETREX ™ map; these two locations 
were located in the northern edge of the seepage pit area, downgradient from a parking area. 
However, no significant levels of these VOCs or any SVOCs were detected in septic tank and 
seepage pit soil samples, suggesting that these anomalies are attributable to motor vehicles. 
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3.5 Assessment of Gaps in Information 

The most recent material in the septic tank was not necessarily representative of all discharges 
to the unit that have occurred since it was put into service in 1969. The analytical results of the 
various rounds of septic tank sampling were used, along with process knowledge and other 
available information, to help identify the most likely COCs that might be found in soils 
surrounding the septic tank and seepage pits, and to help select the types of analyses to be 
performed on soil samples collected from the site. While the history of past releases at the site 
is incomplete, analytical data from confirmatory soil samples collected in January 1995 (discussed 
below) are sufficient to determine whether significant releases of COCs occurred at the site. 

3.6 Confirmatory Sampling 

Although the likelihood of hazardous waste releases at ER Site 116 was considered low, 
confirmatory soil sampling was conducted to determine whether COCs above background or .. 
action levels were released at this site. Samples were collected from backhoe excavations next 
to each of the five seepage pits and from one excavation next to the septic tank in January 
1995 (SNUNM January 1995b). The sampling locations are shown on Figure 1-2, and the 
sample collection operation around one of the seepage pits (SP-4) is shown in the upper __ 
photograph of Figure 3-1. The confirmatory soil sampling program was performed in 
accordance with the rationale and procedures described in the Septic Tank and Drainfields 
RCRA Facility Investigation Work Plan (SNUNM March 1993), and addenda to the Work Plan 
developed during the OU 1295 project approval process (IT March 1994 and SNUNM 

~.... November 1994). A summary of the types of samples, number of sample locations, sample 
depths and analytical requirements for confirmatory soil samples collected at this site is 
presented in Table 3-1. 
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.. . Table 3-1: . . 
- ER Site 116: Confirmatory Sampling Summary Table 

Sampling Location 

Five seepage pits 

Septic Tank 

SPs and septic tank 
SPs and septic tank 

Notes 
Cri+ = Hexavalent chromium 
PCBs = Polychlorinated biphenyls 

Analytical Parameters 

VOCs 

SVOCs 
RCRA metals + cf• 

Cyanide 
PCBs 

Isotopic uranium 

VOCs 
SVOCs 

RCRA metals + cr"• 
Cyanide 

PCBs 
Isotopic uranium 

Tritium composite 
Gamma spec. composite 

RCRA = Resource Conservation and Recovery Act 
Spec.= Spectroscopy 
SPs = Seepage pns 
SVOCs = Semlvolatile organic compounds 
VOCs = Volatile organic compounds 

Number of 
Sampling 
Locations 

5 

5 
5 
5 
5 
5 

1 
1 
1 
1 
1 
1 

6 
6 

3-4 

Depth to Top of 
Sampling Interval 

(bgs) at Each 
Sampling Location 

13' 

13' 
13' 
13' 
13' 
13' 

8.5' 
8.5' 
8.5' 
8.5' 
8.5' 
8.5' 

8.5' and 13' 
8.5' and 13' 

Total Number 
of 

Investigative 
Samples 

5 
5 
5 
5 
5 
5 

1 
1 
1 
1 
1 
1 

1 
1 

Total 
Number of 
Duplicate 
Samples 

1 

1 
1 
1 
1 
1 

Date(sT 
Samples 
Collected 

1/17-19/95 

1119/95 

.. 



Collecting soil samples from 
around seepage pits, 1/18/95. 
View looking west. 

Septic tank septage removal and cleaning operations, 
12/4/95. View looking northwest. 

Figure 3-1 : ER Site 116 Photographs 
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An attempt was made in October 1994 to collect soil-samples at this site with the Geoprobe TM 

sampling equipment but the effort was unsuccessful because of subsurface refusal and sample 
volume problems that were encountered (SNLINM October 1994). A backhoe was therefore 
used in January 1995 to dig excavations around each of the seepage pits and the septic tank to 
determine the depth to, and configuration of the bedrock surface at this site. The backhoe was 
also used to retrieve soil sampling material next to the bottom of each of the six units (SNL/NM 
January 1995b). It was determined that the depth to the natural bedrock subsurface ranged 
from 3 to 6.5 feet below ground surface (bgs) at this site, and that an excavation into bedrock to 
a depth of 13 feet bgs had been dug to accommodate the five 13-foot deep seepage pits. The 
base of the septic tank was also placed in the same bedrock excavation, at 8.5 feet bgs. 

Soil was retrieved from the target sampling depth in each excavation with the backhoe bucket. 
The material was transferred from the bucket to the appropriate sampling container, and the 
filled containers were then placed in an ice-filled cooler at the site. Routine SNL/NM chain-of
custody and sample documentation procedures were employed for all samples collected at this 
site; samples were shipped to the offsite commercial laboratories by an overnight delivery 
service. 

Seepage pit and septic tank soil samples were analyzed for VOCs, SVOCs, RCRA metals, 
hexavalent chromium, cyanide, and PCBs by an offsite commercial laboratory. Also, to 
determine if radionuclides were released from past activities at the site, individual samples were 
collected from each seepage pit and septic tank excavation and were analyzed by an offsite 
commercial laboratory for isotopic uranium. Single composite seepage pit and septic tank soil 
samples were also collected and were analyzed by an offsite laboratory for tritium, and were 
also screened for other radionuclides using SNLINM in-house gamma spectroscopy. 

Quality assurance/quality control (QA/QC) samples collected during this effort consisted of one 
set of duplicate soil samples from the SP-3 sampling interval (Figure 1-2) and one set of 
aqueous equipment rinsate samples that were analyzed for most of the same non-radiologic 
constituents as the soil samples. No significant concentrations of COCs were detected in the 
equipment blank samples. Except for cyanide, the concentrations of constituents detected in 
the duplicate soil sample were in generally good agreement with those detected in the 
equivalent field sample from the same interval. Cyanide was identified at a concentration of 
550 ug/kg in the field sample, and 3, 700 ug/kg in the duplicate sample from the same interval. 
Also, a soil trip blank sample was included with the shipment of ER Site 116 VOC soil samples 
to the offsite laboratory and were analyzed for VOCs only. Trace levels of acetone and 
methylene chloride were identified in the soil trip blank. These common laboratory 
contaminants were also found in about the same concentrations in the site samples, and most 
likely represent laboratory-induced contamination. 

Summaries of all constituents detected in these confirmatory samples are presented in Tables 
3-2, 3-3, and 3-4. Results of the SNL/NM in-house gamma spectroscopy composite soil 
sample screening for other radionuclides are presented in Appendix A.4. Complete soil 
sample analytical data packages are archived in the SNL/NM Environmental Operations 
Records Center and are readily available for review and verification (SNLINM January 1995c). 
Table 3-2: ER Site 116: Summary of Organic Constituents in Confirmatory Soil Samples 
Collected Around the Septic Tank and Seepage Pits 
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Table 3-2 

ER Site 116 
Summary of Organic and Other Constituents in Confirmatory Soil Samples 

Collected Around the Seepage Pits and Septic Tank 

VOCs SVOCs 
Top of Method 8240 Method PCBs Cyanide 

Sample Sample 8270 Method 8080 Method 

Sample Sample Sample Sample Location Interval 2-Hexa- Carbon Meth. Total 9010/ 

Number Matrix Type Date (Figure 2) 

Seepage Pits Soil Samples: 
018921-1,2 Soil Field 1/17/95 SP1-1 
018922-112 Soil Field 1/17/95 SP2-1 
018923-112 Soil Field 1/18/95 SP3-1 
018924-1,2 Soil Dupl. 1/18/95 SPD3-1 
018925-1,2 Soil Field 1/18/95 SP4-1 
018926-1,2 Soil Field 1/18/95 SP5-1 

Septic Tank Soil and QA Samples: 
018927-1,2 Soil Field 1/19/95 ST-1 

018928-1,2,516 Water EB 1/19/95 Site 116 
021468-1 Soil TB 1/19/95 Site 116 

Laboratory Reporting Limit For Soil 
Laboratory Reporting Limit For Water 

Proposed Subpart S Action Level For Soil 

Notes: 
B = Compound detected in associated blank sample 
BEHP = Bis(2-Ethylhexyl)phthalate 
Dupl. = Duplicate soil sample 
EB = Equipment rinsate blank 
fbgs = feet below ground surface 

(fbgs) Acetone none 

13 5.2 J ND 
13 6.4 J 1.6 J 
13 2.9J ND 
13 6J NO 
13 NO ND 
13 7.2J NO 

8.5 11 NO 
NA NO NO 
NA 8.7 J ND 

10 10 
10 10 

8E+06 None 

J = Result is detected below the reporting limit or is an estimated concentration. 
Meth. chloride= Methylene chloride 
MIBK = methyl isobutyl ketone, or 4-Methyl-2-pentanone 

c:\word6\nfa_ docs\tables\s 116misc.xls 

Disulfide MIBK Chloride Xylenes BEHP Aroclor 1260 9012 

ND ND 2.5 J 
1.1 J 1.1 J 2.8J 
ND ND 3J 

3.3J,B ND NO 
ND ND 2.6J,B 
ND ND 2.7 J 

ND ND 2.4 J 
NO ND NO 
NO ND 5.6 
10 10 5 
10 10 5 

8E+06 4E+06 9E+04 

... 

NO ND ND ND 
1.6 J ND ND ND 
NO NO NO 550 
ND ND NO 3,700 
NO ND NO 520 
NO ND NO NO 

NO NO 39 NO 
NO 21 NO NO 
NO NS NS NS 

5 330 ~ 500-1,000 
5 10 1 10 

2E+08 5E+04 9E+01 2E+06 

NA = Not applicable 
ND =Not detected 
NS = No sample 
PCBs = Polychlorinated biphenyls 
QA = Quality assurance 
SVOCs = Semivolatile organic compounds 
TB = Trip blank 
VOCs = Volatile organic compounds 

I Units J 

ug/kg 
ug/kg 
ug/kg 
ug/kg I 

ug/kg 
ug/kg 

I 
I 

ug/kg 
ug/L 
ug/kg 

ug/kg 
ug/L 

ug/kg 
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Table 3-3 

ER Site 116 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Seepage Pits and Septic Tank 

Top of 

Sample Sample RCRA Metals, Methods 6010 and 7471 

Sample Sample Sample Sample Location Interval 
Number Matrix Type Date (Figure 2) (fbgs) As Ba Cd Cr. total Pb Hg 

Seepage Pits Soil Samples: 
018921-2 Soil Field 1/17/95 SP1-1 13 3.1 100 ND 3.8 6.2 ND 
018922-2 Soil Field 1/17/95 SP2-1 13 3.4 107 ND 5.2 5.1 ND 
018923-2 Soil Field 1/18/95 SP3-1 13 3.6 117 ND 4.1 3.6 J ND 
018924-2 Soil Dupl. 1/18/95 SPD3-1 13 3.7 105 ND 5.4 4.9 J ND 
018925-2 Soil Field 1/18/95 SP4-1 13 2.9 89.4 ND 3.4 3.1 J ND 
018926-2 Soil Field 1118/95 SPS-1 13 5.1 86.1 ND 3.6 4.7 J ND 

Septic Tank Soil and QA Samples: 
018927-2 I Soil I Field 11/19/95 ST-1 8.5 2.5 59.9 NO 2 NO ND 

018928-3,4 Water I EB 11119/95 Site 116 NA ND 0.0022 J ND ND ND ND 

Laboratory Reporting Limit For Soil 1 1 0.5 1 5 0.1 
Laboratory Reporting Limit For Water 0.01 0.01 0.005 0.01 0.003 0.0002 

I I I 
Number of SNUNM Background Soil Sample Analyses * 453 87 502 16 200 218 
SNUNM Soil Background Range * I 0.015-9.7 25-180 0.1-7.1 7.5-17 6.5-100 0.05-1.2 
SNUNM Soil Background UTL or 95th Percentile * 5.6 163 1.6 19 41 <0.8 
P~osed Subpart S Action Level For Soil 0.50 6,000 80 80,000 •• 400 ••• 20 

Notes: 
As = Arsenic. Arsenic background concentrations presented above are based on analyses of surface soil samples collected In the 

Canyons Background, North, Southwest, Coyote Test Field (CTF), and Offsite areas. 
Ba =Barium. Barium background concentrations presented above are based on analyses of surface soil samples collected 

In the Lower Canyons area. 
Cd = Cadmium. Cadmium background concentrations presented above are based on analyses of surface soil samples collected In the 

North, Southwest, CTF, and Offs~e areas. 
Cr = Chromium. Chromium background concentrations presented above are based on analyses of surface soil samples collected In the 

Canyons Background area. 

Se 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
0.5 

0.005 

16 
1-2.9 
3.2 
400 

Ag 

1.7 
ND 
ND 
ND 
1.1 
NO 

0.54 J 
ND 

1 
0.01 

539 
0.0015-4 

2 
400 

cr"* = Hexavalent chromium. Hexavalent chromium background concentrations presented above are based on analyses of surface and subsurface soil samples 
collected In the Southwest area. · 

Other 
Metals: 

Cr6• 

Method 7196 

ND 
NO 
ND 
ND 
ND 
NO 

ND 
NS 

0.05-0.1 
NA 

393 
0.02-<2.5 

<2.5 
400 •• 

Pb = Lead. Lead background concentrations presented above are based on analyses of surface samples collected in the Lower Canyons and Upper Canyons areas. 
Hg =Mercury. Mercury background concentrations presented above are based on analyses of surface soil samples collected 

In the Lower Canyons, Upper Canyons, and Canyons Background areas. 
Se = Selenium. Selenium background concentrations presented above are based on analyses of surface soil samples collected 

In the Canyons Background area. 
Ag = Silver. Sliver background concentrations presented above are based on analyses of surface soil samples collected 

in the North, Southwest, CTF, and Off site areas. 

Dupl. = Duplicate soil sample 
EB = Equipment rinsate blank 
fbgs = Feet below ground surface 
J = Resuli is detected below the reporting lim~ or Is an estimated concentration. 
NA = Not applicable 

ND = Not detected 

NS = No sample 
UTL = Upper Tolerance Limit 
• IT March 1996 

•• 80,000 mg/kg Is for cr'* only. For cr"•, proposed SubpartS action level Is 400 rr 
••• No proposed SubpartS action level for lead In soil, 400 ppm Is EPA proposed ;wei (EPA July 1994) 

'\ 

-
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
m_g/L 
mg/kg 
mg/L 

NA 
mg/kg 
mg/kg 
mg/kg 
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; 3-4 

ER Site 116 
Summary of Isotopic Uranium and Tritium in Confirmatory Soil Samples 

Collected Around the Seepage Pits and Septic Tank 

-----------

Isotopic Uranium 
Method HASL-300 

(pCi/g} 
Tritium 
Method 

Top of EPA-600 906.0 
Sample Sample U-233/ U-233/ U-233/ (pCIIL} 

Sample Sample Sample Sample Location Interval U-234 U-234 U-234 U-235 U-235 U-235 U-238 U-238 U-238 
Number Matrix Tvoe Date (Figure 2) (fbgs) Result Error • M.D.A. Result Error • M.D.A. Result Error • M.D.A. Result Error • M.D.A. 

Seepage Pits Soil Samples: 
018921-5 Soil Field 1/17/95 SP1-1 13 1.2 0.2 0.059 0.053 0.037 0.038 1.2 0.21 0.056 
018922-5 Soil Field 1117/95 SP2-1 13 0.76 0.14 0.05 0.045 0.031 0.032 0.92 0.16 0.032 

:018923-5 Soil Reid 1/18/95 SP3-1 13 0.9 0.16 0.048 0.041 0.03 0.033 0.88 0.16 0.042 
018924-5 Soil Dupl. 1/18/95 SPD3-1 13 0.96 0.19 0.073 0.037 J 0.044 0.07 0.97 0.19 0.063 
018925-5 Soil Field 1/18/95 SP4-1 13 0.99 0.18 0.053 0.025 J 0.027 0.036 0.81 0.16 0.059 
018926-5 Soil Field 1118/95 SP5-1 13 0.85 0.16 0.049 0.071 0.043 0.046 0.82 0.16 0.059 

Septic Tank Soil Sample: 
018927-5 Soil I Field 1119/95 ST-1 8.5 0.65 0.13 0.036 0.045 0.033 0.036 0.76 0.15 0.036 

I I 
Seepage Pits and Septic Tank Composite Tritium Sample: 
018921-3 I Soil I Compos.I1117/95ISP1-5,ST-1/618.5 & 13 ND 
Number of SNUNM Background Soil Sample Analyses .. 71 86 157" u 
SNUNM Soil Background Range .. 0.44-<21.4 0.01-0.52 0.153-2.86 u 
SNUNM Soil Background 95th Percentile •• <21.4 0.18 2.31 u 
Nationwide Tritium Range in Precipation and Drinking Water ... NA NA NA 100-400 

~ 
U-233 - Uranium 233 
U-234 = Uranium 234. Uranium 233/234 background concentrations presented above are based on U-234 analyses of surface soil samples collected from the 

Lower Canyons and Upper Canyons areas, and surface and subsurface soil samples from the Southwest area. 
U-235 = Uranium 235. Uranium 235 background concentrations presented above are based on U-235 analyses of surface and subsurface soil samples collected in 

140 

the North and Coyote Test Field (CTF} areas. Detection limits for the majority of the U-235 analyses of soil samples collected in the canyons areas were considered 
too high to allow use of the data for U-235 background calculation purposes, and are therefore not presented herein. 

U-238 = Uranium 238. Uranium 238 background concentrations presented above are based on analyses of surface soil samples collected from the 
Lower Canyons and Upper Canyons areas, and surface and subsurface soil samples from the Southwest area. 

Compos. = Composite 
Dupl. = Duplicate sample 
fbgs = Feet below ground surface 
M.DA = Minimum detectable activity 
ND = Not detected 
pCi/g = Picocuries per gram 
pCi/L = Picocuries per liter 
U = Undefined for SNUNM soils 
• Error = +- 2 sigma uncertainty 
.. IT March 1996 
••• EPA October 1993 

... r.j •. ... 
····. 
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3.7 Rationale for Pursuing a Confirmatory Sampling NFA Decision 

As discussed in Section 3.4 above, the passive soil gas suNey identified potentially detectable 
concentrations of aliphatic and/or BTEX compounds at 4 of the 18 PETREX ™ soil-gas sampling 
locations at this site. Two of the four locations were on the unpaved access road on the west 
side of the site, and probably represent fluid leakage from veHicles driven or parked on the 
road. The other two locations were on the northern edge of the seepage pit area downgradient 
from a parking area. No significant levels of these VOCs or any SVOCs were detected in soil 
samples collected at this site . 

Confirmatory soil sampling around the septic tank and seepage pits did not identify any residual 
COCs indicating past discharges that could pose a threat to human health or the environment. As 
shown in Table 3-2, only below-reporting-limit concentrations of six VOC compounds (acetone, 2-
hexanone, carbon disulfide, methyl isobutyl ketone [MIBK], methylene chloride, and total .. 
xylenes), which are common laboratory contaminants, were detected in soil samples collected 
from this site. Except for 2-hexanone, concentrations of VOCs detected in these samples were 
also far below the proposed Subpart S action levels for the compounds. No Subpart S action 
level has been proposed for 2-hexanone. 

No SVOC compounds were found in any of the soil samples collected at this site, and only one 
[Bis(2-Ethylhexyl)phthalate, or BEHP] was identified in the equipment rinsate sample. BEHP is a 
common component in plastics and is also a common laboratory contaminant. 

Cyanide was detected in soils collected around seepage pits 3 and 4 (Figure 1-2), ·and in the 
seepage pit 3 duplicate sample in concentrations of 550, 520, and 3,700 micrograms per kilogram 
(ug/kg) respectively. These concentrations are much lower than the proposed SubpartS action 
level of 2,000,000 ug/kg for this constituent. Thirty-nine ug/kg of the PCB compound Aroclor 
1260 was detected in the soil sample collected next to the septic tank. This concentration is 
below the current proposed Subpart S action level of 90 ug/kg for PCBs, and is substantially 
below a new (corrected) EPA-proposed PCB action level of 1,000 ug/kg (EPA December 1994). 

As shown in Table 3-3, soil sample analytical results indicate that the nine metals that were 
targeted in the Site 116 investigation were either (1) not detected, or (2) were detected in 
concentrations below the background UTL or 95th percentile concentrations presented in the 
SNUNM study of naturally-occurring constituents (IT March 1996), or (3) were detected in 
concentrations well below the respective SubpartS or other action levels for the metals. 

As shown in Table 3-4, isotopic uranium activity levels detected in the soil samples collected 
next to each of the seepage pits and the septic tank were found to be below the corresponding 
95th percentile background activity levels for those radionuclides (IT March 1996). Tritium was 
not detected in the single composite soil sample collected from the seepage pit and septic tank 
excavations. 

Finally, the gamma spectroscopy semi-qualitative screening of the single composite soil sample 
collected from the seepage pit and septic tank excavations did not indicate significant 
concentrations of other radionuclides in soils at this site (Appendix A.4). 
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Finally, the ER Site 116 septic tank contents were removed and the tank was cleaned on 
December 4, 1995 (SNUNM December 1995a). The tank was then inspected by a representative 
of the New Mexico Environment Department (NMED) to verify that the tank contents had been 
removed and the tank had been closed in accordance with applicable State of New Mexico 
regulations (SNUNM December 1995b). 

.. 
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4. CONCLUSION 
Sample analytical results generated from this confirmatory sampling investigation have shown that 
detectable or significant concentrations of COCs are not present in soils at ER Site 116, and that 
additional investigations are unwarranted and unnecessary. Based on archival information and 
chemical and radiological analytical results of soil samples collected next to the seepage pits and 
septic tank, SNUNM has demonstrated that hazardous waste or COCs were not released from 
this SWMU into the environment (Criterion 5 of Section 1.2), and the site does not pose a threat to 
human health or the environment. Therefore, ER Site 116 is recommended for an NFA 
determination. 
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Appendix A.l 

ER Site 116 
Summary of Constituents Detected in the 1992 Septic Tank Samples 

.. ·. -~- •. .. . ., 
-~ -: . . . Building 9990 

... ,:-_:~ ·-:·-:-:~:<:_,_:.~·- ·. Coyote_ Test Field 
Sample ID No. SNLA008394 

·· · Tank ID No.NRN 

On June 22, 1992, aqueous and sludge samples were ~ollected from the septic tank south of 
Building 9990. At the time of collection it was noted that the liquid was very thick and dark. 
Analytical results,~f conc_ei"? ~e noted below. 

• Cadni.ium ~as· detected in the aqueous sample at a level of 0.043 mg/L, which .. 
exceeds the. New Mexico Water Quality Control Commission discharge limit 
(N1vfDL) of 0.01 mg!L. · 

• Chromium was detected in the aqueous sample at a level of 0.31 mg/L, which 
exceeds the NMDL of 0.05 mg/1.. 

Copper was detected in the aqueous sample at a level of 1.3 mg/L, which 
exceeds the NMDL of 1.0 mgJL. 

• Lead was detected in the aqueous sample at a level of 0.22 mg/L, which exceed 
the t-.;"MDL of 0.05 mg/1.. 

• Manganese was detected in the aqueous sample at a level of 0.65 mg/L, which 
exceeds the NMDL of 0.20 mg/L. 

• Silver was detected in the aqueous sample at a level of 0.22 mg/L, which 
exceeds the NMDL of 0.05 mgJL. 

• Total phenolics was detected in the aqueous sample at a level of 0.11 mg/L, 
which exceeds the NMDL of 0.005 mgJL. 

• Oil and grease was detected in the aqueous sample at a level of 183 mg/L which 
exceeds the City of Albuquerque (COA) discharge Iimlt of 150 mgJL. 

No other parameters were detected above NMDLs, COA discharge limits, or Resource 

Conservation and Recovery Act toxicity characteristic limits that identify hazardous waste. 

During review of the radiological data, no parameters were detected that exceed U.S. 

Department of Energy (DOE) derived concentration guideline (DCG) or the investigation 

levels established during this investi!zation. 
~ . -

:-:_:-·:._.;···_·_~-.~_::~:-_: .. ··-·: .-.-~·-:=:-·:·.-. -:. ~ ...... -: ·-_::-· :: _: :. : .: . . . . . . . . . . . . 
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ERSite 116 
Summary of Constituents Detected in the 1992 Septic Tank Samples 

Results of Septic Tank Analyses .. : : ;c (liOUIO SAMPLES) .. 
---· ·. - -. :.._~-. :~-":.-: .. 

Building NoJA~a: 9990CTF .:..\.:..-.:: .. .. . ... ___ .,._-::-

Tank ID No.: NAN ... ··•·· 
Data Sampled: 6122192 .. . .. 

. . 
Sample ID No.: SNLA-008394 ._: .. · •. .. .. ' - ·-:.:---."':'"'";". 

-· -·::--. :-·-. 

State COA 

Meaaurod Dlseha'1je Dlacha111e 
Analytical Parameter Concentration Limit . Limit Commanta 

Vola rile Oroanics (EPA 624} (moll) (moll) (moll) I 
1.1·Dichloroethane I 0.0014 0.025 (TT0-5.0) Below reooning limits 

1.2·Dichloroethene /totaO 0.0021 NR NR I Below reooning limits 

Ethylbenzene 0.0012 0.75 ([T0-5.0) leeioW reooni~limits 
Methylene Chloride 0.0010 0.1 (TT0-5.0) Below reooni!'9_11mits 

Toluene 0.029 0.75 (TT0-5.0) 

Trichloroethane 0.029 
.. 

0.1 
.. 

(TT0-5.0) leetow reoortinglimits 

Tetrachloroethene 0.0019. ,· 0.02."· mo.:.5.o) 

Semivolatile Orcanics rEP A 625} I /moll) I rino111 · (m~ I I 
Bis 12-ethylhexvll ohthalate 0.059 I NR (TT0-5.0l1Be!ow reooni119 limits I 
Pesticides (EPA 508} I (me/f) /moll) I (moll) I I 
None detected above laboratory I I NR I (TTo-5.o) I I 
reoortinc fimits I I I I I 
PCBs fEPA 6081 I (moll) I lmc/1) I (moll) I I 
None detected above laboratory I 0.001 I mo-5.o> I I 
reoortinc fimits I I I I I 
Metals I (mo.11 I /moll) I /moll) I I 
Arsenic I ND 10.025) I 0.1 I 2.0 I 
Barium I 0.6 I 1.0 I 20.0 I I 

Cadmium I 0.043 I 0.01 I 2.8 !Exceeds State Umit 

Chromium I 0.31 0.05 I 20.0 Exceeds State Umit I 

Coooer I 1.3 1.0 I 16.5 I Exceeds State Umit 

Lead I 0.22 I 0.05 I 3.2 Exceeds State Umit 

Mancanese I 0.55 I 0.20 I 20.0 I Exceeds State Umit 

Mercury 0.00034 0.002 0.1 I 
Nickel NR I 12.0 

Selen1um ND (0.010) I 0.05 2.0 I 
Silver 0.22 0.05 5.0 I Exceeds State Umit 

Thallium ND (0.0101 NR NR I 
Zinc 5.8 10.0 28.0 

Uranium ND (0.007) 5.0 NR 

Miscellaneous Ana/ytes (mCl/1) (moll) (mQII) 

Phenofic Compounds 0.11 0.005 I 4.0 I Exceeds State Umit 

Nitrates/Nitrites 0.11 10.0 NR 

FoiTTlaldehyde 0.78 NR 260.0 I 
Ruoride 0.81 1.6 180.0 

Cvanide 0.12 0.2 8.0 

Oil and Grease 183 NR 150.0 I Exceeds COA Umit 

Radio/oaical Analyses (pCilf) (pCilf) (pCilf} 

Radium 226 0.4 +I· 0.2 30.0 NR 

Radium 228 2 ... ,. 9 30.0 NR 

Gross Aloha 14 ... ,. 20 NR NR 

Gross Beta 97 .. ,. 67 NR NR 

Tritium 484 ... ,. 585 NR NR I 
NR. Not Regulated: ND(I.M) • Not Detected (Reporting umit) •""-"' "'""" .., """'"' 
Nt:Jot•· Cny an:f S1.a1e 0..:har"9• litma .,.. br ~MOt\ pu~ anlof. City in-rta a.r::oly to da:xharg• cf ,..tvtary .t'fU..,I and not -..pte:,.,._ ••••. •\a'-- lmn ~Jy = arg 
b-101111' ,,. ..-fa:• ci th. gt'Q.rnd. . 
R.rl·~c. ·Chv d A~ NUs_..- u- ard w-t.w ... , Control Crd·n•t'\Q (IOQO), ~on 6-0-3 a-nd,..._ J.Ae•ic:o w •.• , CA,ahv Corui'Ol Comm .... on ;:;-...,~liOnS f10&!l s.a.on 3-IOO 
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Appendix A.l; concluded: 

ER Site 116 
Summary of Constituents Detected in the 1992 Septic Tank Samples 

Building NoJArea: 

Tank 10 No.: 

Date Sampled: 

Sample 10 No.: 

I Analytical Parameter 

Water Content -

Arsenic. 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury. 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

NO = Not Detected 
NA = Not Applicable 

.. : . . 

I 

I 
I 

I 

Results of Septic Tank Analyses 
(Sludge Sample) ' 

9990 CTF 

NAN 

6/22!91 

SNLA008394 

Measured ±.2 Sigma I Concentration Uncertainty 

93.6 NA 

N0(0.50) NA 

15.5.:: -- NA 

1.4 . _-- NA 

7.1 NA I 
44.7 I NA 

7.4 NA 

14.3 I NA I 
0.25 NA I 
-- NA 

N0(0.50) I NA 

270 NA I 
N0(0.50) NA 

171 NA 

22 14 

22 26 I 
20 13 

15 23 

22 13 

38 24 

30 - 15 

11 23 

484 I 585 I 
0.0241 NA 

0.0112 NA 

0.0948 0.0811 

0.0214 0.00542. 

<0.0219 NA 

<0.195 NA 

<0.230 NA. 

0.0143 0.00356 

A-7 

Units I 
.% 

mglkg 

mglkg r 

mglkg 

mgikg 

mgt kg 

mg1kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

pCilg 

pCifg 

pCilg 

. pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCiiL I 
pCilmL 

pCilmL 

pCilmL 

pCilmL 

pCilmL 

pCilmL 

pCilmL 

pCilmL 
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ER Site 116 
Summary of Constituents in 1994 and 1995 Septic Tank Samples 
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Appendix A.2 

ER Site 116 
Summary of Constituents in 1994 and 1995 Septic Tank Samples 

Sample Sample Sample Sample. Detection +- 2 Sigma 
Number Matrix Tvoe Date Method 

May 1994 Samples: 
015457-4 Sludge Field 5/5/94 TCLP/8240 (VOCs) 

015457-1 Sludge Field 5/5/94 TCLP/8270 (SVOCs) 

015457-1 Sludge Reid 5/5/94 · TCLP/6010 
TCLP/6010 

I TCLP/6010 
TCLP/6010 
TCLP/6010 
TCLPn470 
TCLP/6010 
TCLP/6010 I 

I 
015457-5 Sludge I Field 5/5/94 7196 I 

I I I I 
015457-2 I Sludge I Field 1 5t5t94 9010/9012 I 

I I I I I 
015457-2 I Sludge I Field I 5t5t94 I 8080 (PCBs) I 

I I I I 
January 1995 Samples: I I I 
021479-1 I Sludge I Field 1/27/951 HASL-300 (I so. Uran.) I 

I I I HASL-300 (lso. Uran.) I 
I I HASL-300 (lso. Uran.) I 

I I 
021479-2 I Sludge Field 11127/951 

I I I Gamma Spec. 

I I I Gamma Spec. 

I I Gamma Spec. 

I I I Gamma Spec. 

I I 
I I I Gamma Spec. 

"' 
I I Gamma Spec. 

Notes 
8 = Compound detected in the laboratory blank. 
HeJV = Hexavalent 
lso. = Isotopic 
mg/L = Milligrams per liter 
mg/kg = Milligrams per kilogram 
NA = Not Applicable 
ND = Not detected 
PGBs = Polychlorinated biphenyls 

p:\stlftabi\S116tank.xls 

I 
I 
I 
I 
I 
I 
I 

Com__g_ound Name · · Result - Limit 

10 VOCs ND 

12 SVOC Compounds ND 

Arsenic ND 
Barium 0.51 8 

Cadmium ND 
Chromium ND 

Lead ND 
Mercury ND 
Selenium ND · 

Silver ND 

Hex. Chromium ND 

Cyanide 3.7 

I 
Aroclor 1260 I 1,200 

Uranium-238 I 5 
Uranium-235 0.41 

Uranium-233/234 8.8 

Uranium Series: 
Uranium-238 1.04 
Thoriurn-234 I 0.531 
Radiurn-226 0.414 

Lead-214 0.084 
Thorium Series: 

Radium-224 0.262 
Lead-212 0.056 

pCi/g = Picocuries per gram 
Spec. = Spectroscopy 

0.025-0.05 

0.05-0.25 

0.2 
0.02 
0.01 
0.02 
0.1 

0.0002 
0.4 

0.02 

0.5 

0.5 

660 

0.16 
0.17 
0.2 

1.06 
0.448 
0.376 
0.045 

0.323 
0.033 

SVOCs = Semivolatile organic compounds 

Uncertaintv 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

I 
I NA 

I 
I 

0.91 
0.19 
1.5 

I 
I 

0.614 
0.273 
0.235 
0.037 

0.185 
0.027 

TCLP =Toxicity Characteristic Leaching Procedure 
ug/kg = Micrograms per kilogram 
Uran. = Uranium · 
VOCs = Volatile· organic compounds 

Page 1 of 1 
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Units 

mg/L 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/kg 

mg/kg 

ug/kg 

pCi/g 
pCi/g 
pCi/g 

pCi/g 
pCi/g 
pCi/g 
pCi/g 

pCi/g 
pCi/g 
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Summary of 1994 PETREX ™ Passive Soii-Ga~ Survey Results 
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ER Site 116 
_: Summary of 1994 PETREX™ Passive Soil-Gas Survey Results 

PETREX Relative Soil G~s Response Values 
(in ion counts) 
STD SITE 116 · 

· Sample PCE TCE BTEX 

Phase I Sampling 109 37415 ND 1407 
110 4884 ND 38792 
111 2148 ND 25155 
112 ND ND . 102500 

113 ND- ND 4989872 
114 2538 
115 5473 
116 }.jl) 

117 9900 
118 17652 
121 2493 

* 139 ND 
* 140 ND 

Phase II Sampling 
596 ND 
597 N"D 
598 ND 
599 ND 
600 ND 
601 ND 
602' 1,437 

' 
* 900 ND 

... * 901 ND 

PCE- Tetrachloroethene 
Indicator.Mass Peak(s) 164 

TCE - Trichloroethene 
Indicator Mass Peak(s) 130. 

- ND 

ND 
1\TD 
ND 
}\:1) 

N"D 
ND 
:N"D 

2,276 
NTI 
NTI 
l\11) 

ND 
ND 
ND 
ND 
ND . 

BTEX-Ber..zene, Toluene, .Ethylbenzene:'Xylene(s) 
Indicator Mass Peak(s) 78, 92, 106 

94583 
2342 

66974 
938164 

13129 
98965 

5334 
}\;1) 

290,655 
27,522 

8,053 
46,641 

455,741 
12,259 
11,306 

ND 
ND 

Aliphatics - C4-Cll Cycloalkanes/alkenes 
Indicator Mass Peak(s) 56, 70, 84, 98, 112, 

126, 140, 154 

. . . . · .. ···. ........... 
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Aliphatics 

2998 
15073 
25144 
79646· 

352148 
61697 

6180 
42766 
53675 

2991 
165752 

10013 
2593 

209,586 
20,283 
10,578 
24,618 

146,124 
9,239 

19,261 
ND 
NTI 

., 



D.- Duplicate Sample 

Appendix A.3 concluded: 
- · __ ., -

PETREX Relative Soil G·as Response Values 
(in ion _c_ounts) 
STD.SITE-!16 

Sample numbers in thousands duplicate of sample numbers in hundreds 

* QAJQC Biank Sample- No Compoun~ n'~te'ci~d"~,~- .. 
· . above the PETREX Normal rep~rth;gilrnits · 

- ... ;: .. _, .· 
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Appendix A.4 

ER Site 116 
Gamma Spectroscopy Screening Results for the 

Seepage Pits and Septic Tank Composite Soil Sample 
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ER Site 116 
Gamma Spectroscopy Screening Results for the 

Seepage Pits and Septic Tank Composite Soil Sample 
**************************~********************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-19-95 6:00:59 PM . * 

:·:~:;:::·:;:~·;:~~::~;;·;··~;;;·::::::::·:;:·~··;i::·/:::·: 
***************~~i~.~.~~********************y{~********~~***~ 
Customer ~/ : B.GALLOWAX/E.RANKIN (7582/SMO) 
Customer Sample ID 018921-3AJ £tift -s !>/5T -1/v -13 
Lab Sample ID 50006001 

Samole Description 
samule Type 
Samule Geometry 
Samule Quantity 
SarirOle Date/Time 
Accruire Start Date 
Detector Name 
Elansed Live Time 
ElaPsed Re~l Tim: 

MARINELLI SOLID SAMPLE 
Solid 
1SMAR 

824.000 Gram 
1-17-95 . 11:40:00 P-~ 
1-19-95 • 5:27:49 PM 

L..ll.BQ1 
1800 seconds 
1801 seconds 

2\iu::lid: .:::..:::.ivity 

----------
U-238 
T~-234 
U-234 
p_Zl_- 22 6 
:?3-21.4 
3I-214 
:?3-210 

T:t-!-232 
R.~- 2Z8 
P.C-228 
TH-228 
R.l!..-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
_l!._C-227 
TH-227 
R.~-223 
R.N"-219 
P3-21l 
TL-207 

(; :i/G:ra.:.-n) 
-------------
Nc:. Detected 

5.69E-01 
Nc:: Detected 

7.93E-01 
-L073-01 
4:.02E-01 

No:. Detected 

5.71E-01 
7.95E-01 
8.67E-01 
3.78E-01 
6.53E-01 
6.20E-01 
1.18 
5.26E-01 

Not Detected 
No;: Detected 
No'.: Detected 
No-c. Detected 
No:. Detected 
No:. Detected 
No:. Detected 
No:: Detected 
No:: De;:ected 

3.2lE-O::L 

3.25E-01 
l..l6E-01 
8.30E-02 

2.21E-01 
2.20E-01 
1. 84E-01 
2.55E-01 
3.55E-01 
1.93E-01 
3.64E-01 
1. 31E-01 

2.07 
5.433-0::L 
5.90E+Ol 
4:.93E-O::L 
4:.853-02 
5.773-02 
3.21E+02 

l.SlE-01 
2.08E-01 
l.lSE-01 
4.78E-01 
4.28E-01 
3.97E-02 
3.98E-01 
8 .43E- 02 

2.94E-01 
7.29E-01 
1.26 
2.07 
~.21E-01 
:!.61E-O: 
3.10E-Ol 
c.06E-G::. 
2.25E+O: 

AM-241 No:. Detected 
PU-239 .., _"".,..,. ,.... ..... -. _...., . ~-
NP-237 Not Detected 

-------- 2 94£-01 Jr;.---r/.~ 
------::-.,..;;.:;..;:~:;.;;.----:=-~"'-i~:.:~::-:-&" =""'----=-.., -=-· -=· -::;.:.:::~~~;--=::: 1/£ tl~ uAU" // fc J-: ~ : ~ --- - 2 : so E ~ 0 l r " I ~ oe 

PA-233 Not Detected 
TH-229- No'.: Detected 

·.· ~.- .. . : _ .. 
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Appendix A.4, concluded: 

ER Site 116 
Gamma Spectroscopy Screening Results for the 

Seepage Pits and Septic Tank Composite Soil Sample 

[Summary Report] - Sample ID: 50006001 

2S Error Nuclide Activity 
(pCi/Gram) 

MDA 

---------- -------------
AG-110m Not Detected 
AR-41 Not Detected 
BA-133 Not Detected 
BA-140 Not Detected 
CD-109 Not Detected 
CD-115 Not Detected 
CE-139 Not Detected 
CE-141 Not Detected 
CE-144 Not Detected 
C0-56 . ,..1,.., 

~3 -.---
C0-57 Not Detected 

5.56E-02 
5.81E+07 
6.61E-02 
1.74E-01 
8.63E-01 
1. 60E- 01 
3.68E-02 
6.85E-02 

------=~~---=:-,: ~:-:::-: Q=-== ;,--::-~'-:::--~ ----::~:-:-:: ~::-=~~=--~g 3 tl{-rf" JJu:fdl '1? /. 
-------- 4.25E-02 :;~/? 

C0-58 
C0-60 
CR-51 
CS-134 
CS-l37 
CTJ-64 
EU-152 
:!:;U-134 
3U-155 
:E-59 
GD-153 
=::G-203 
I-l31 
IN-1l5m 
IR-192 
:C-40 
'·2:1..-140 
MN-54 
MN-56 
!10-99 
NA-22 
NA-24 .. 
!'-IJ3- 95 
ND-147 
NI-57 
BE'-7 
RU-103 
RU-106 
SB-122 
SB-124 

· SB-.125 
SC-46 
SR-85 
TA-182 
TA-183 
TE-132 
TL-201 
XE-133 
~-- 8 8 
ZN-65 
ZR-95 

Not Detected 
N~~ - ...;~ Detected 
No:. Detected 
l\'~-·...J :_ Detected 

2.88:!:;-02 
Nc:. D:;-.:,... ... ,,.; -----L-- ....... 
N,..- D:;-:,-. ... .::.ri ----L..- ...... 
N~-- '-'- Detected 
!;c:. Det:cted. 
!:\,....,- Detected 
!~c:: Detected 
Nc:. Detected 
!~o:. Detected 
No:. Detected 
No:. Detected 

2.353+01 
No:. Detected 
No:. Detected 
Not·Detected 
Not Detected 
Not Detected 
No:. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Noc Detected 
Not Detected .,-_- :::::iet.ec:.ed !....-u ..... 
No:. Detected 
Noc Detected 

1.76E-02 

3.43 
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5.05E-02 
7.09E-02 
2.83E-Ol 
=:.35E-02 
2.97:2-02 
2.51E+02 
:!.BlE-Gl 
2.73E-Ol 
2..85E-Ol 
J..24E-Ol 
:!..42E-Ol 
3.41E-02 
~.35E-G2 
3.36E+02 
3.37E-02 
3.54E-Ol 
l.54E-Ol 
5.54E-C2 
1.l3E+05 
7 .42E- 01 
7.33E-02 
7.58E-01 
2.95E-01 
3.14E-01 
2 .45E- 01 
3.56E-01 
4.01E-02 
4.11E-01 
9.98E-02 
4.50E-02 
l.l3E- 01 
8.33E-02 
4.88E-02 
2.42E-01 
3.44E-01 
4.97E-02 
2.30E-Ol 
2.97E-Ol - -""'- ,.. -
";),OL.!:.·u~ 

::!...513-Cl 
9.15£-02 





Sandia National Laboratories 
Albuquerque, New Mexico 

November 1998 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (4th Round) 
Dated June 1996 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico Environment 
Department (NMED) to the U.S. Department of Energy (DOE) (Dinwiddie, June 5, 1998) documenting 
the review of 12 No Further Action (NFA) Proposals submitted June 1996. 

This response document is organized in numerical order by operable unit (OU) and subdivided in 
numerical order by site number. Each OU section provides NMED comments repeated in bold by 
comment number and by site number in the same order as provided in the call for response to comments. 
The DOE/Sandia National Laboratories (SNL) response is written in normal font style on a separate line 
under "Response." Responses to general technical comments begin on page 3 and responses to site
specific technical comments begin on page 10. Additional supporting information for the site-specific 
comments is included as attachments to each section. 
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General Comments 

RESPONSES TO COI\1MENTS 
ON NO FURTHER ACTION PROPOSALS 

JUNE 1996 (4TH ROUND) 

GENERALCO~NTS 

1. For the purpose of determining suitability for No Further Action (NF A), final versions of 
site maps must be submitted. As applicable, sample locations, wells, drainages, 
watercourses, PETREX soil-vapor survey (SVS) locations, and any other important 
features must be accurately shown on such maps. 

Response: All submitted maps will be reviewed for completeness with respect to sample 
locations, wells, drainages, watercourses, PETREX soil-vapor survey (SVS), and any other 
important features, as applicable. All submitted maps are final, but the word "Draft" had been 
mistakenly left on the maps for Sites 49, 101, 116, 138, 141, 149, 151, 160, and 161 when they 
were printed. Replacement maps for these sites are included as attachments under specific 
comments for Operable Unit (OU) 1295. For all future No Further Action (NFA) proposal 
submittals, final rather than draft products will be submitted. 

2. For Environmental Restoration (ER) sites with leachfields, drywells or seepage pits; the 
core of a contaminant plume, which usually contains the highest concentrations of 
Constituents of Concern (COC's), is most likely located along a vertical axis beneath the 
center of the disposal structure. It is within this plume core where higher levels of 
contaminants will most likely reach the greatest depths in the soil/sediment column, 
possibly extending even to ground water. Therefore, at minimum, a vertical borehole must 
be installed in the center of the discharge, and sediment must be sampled below the bottom 
of the disposal structure to an appropriate depth for the appropriate organic and inorganic 
parameters. 

The latter sampling strategy contradicts Sandia's sampling protocol (two boreholes outside 
the discharge structure). 

In order to compare sampling strategies, the US Department of Energy/Sandia National 
Laboratories (DOE/Sandia) have agreed to reinvestigate five seepage pits (see letter to Mr. 
Michael J. Zamorski dated January 29, 1998). Depending on the results of this test, 
additional drilling and sampling may be required at some, none, or all of the septic systems 
previously sampled. 

Response: Completion of the reinvestigation of five seepage pits as addressed in the New 
Mexico Environment Department (NMED) letter to Mr. Michael J. Zamorski dated January 29, 
1998 (Attachment A) was completed by the U.S. Department of Energy/Sandia National 
Laboratories/New Mexico (DOE/SNL) in late January 1998. Analytical results of the center 
boring samples are not significantly different from the analytical results of the side borings 
collected previously. Results from the center boring samples are included in the specific 
comments for OU 1295. NMED Oversight Bureau (OB) staff have indicated their concurrence 
with this conclusion based upon DOE/SNL results and the results of split samples collected by 
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the agency and have verbally told the DOE/SNL that additional seepage pit sampling is not 
necessary. The DOE/SNL is now following Hazardous and Radioactive Materials Bureau 
(HRMB) policy on investigation of septic tanks and drainfields. Any necessary deviation from 
that policy will be discussed with the HRMB. 

3. Shallow water-table conditions may necessitate a monitoring-well network, if the results 
obtained in satisfying General Comments 1 and 2 indicate that the potential for impacting 
ground water is high. 

Response: As mentioned in the response to General Comment 2 above, the DOE/SNL plan to 
meet with the NMED/HRMB now that the reinvestigation at the five seepage pits is completed. 
Any outstanding groundwater issues at sites with shallow water-table conditions can be discussed 
with the regulator at this meeting. 

4. It is unclear whether all the septic systems have been closed or sealed in some manner so as 
to prevent any future releases to the septic systems. Additionally, no sampling was 
conducted beneath the drainlines. Some of these drainlines span more than 50 or 100ft in 
length, and, given the age of the systems, it is prudent to collect samples from beneath 
them, especially at joints/connections. 

Response: All septic systems have been closed in an approved manner so as to prevent any 
future releases. Each NFA involving' a septic system referenced an NMED inspection report 
generated by an NMED inspector who determined that the septic systems were closed to his 
satisfaction. Also, see the responses for specific comments on this topic. 

The characterization approach presented in the approved RCRA facility investigation (RFI) 
Work Plan did not include sampling beneath the drainlines. If significant contaminants of 
concern (COC) concentrations were not found in the drainfields, around the seepage pits, or near 
the surface outfalls, it is unlikely that significant COCs would be found beneath the drainlines 
leading to the release points. Thus, sampling beneath the drainlines does not appear to be 
necessary. 

5. The following statement made by Sandia regarding PETREX SVS results (e.g., page 3-4) is 
of concern: 

"In NERJ's experience, levels below 100,000 ion counts for a single compound, (such as 
perchloroethene [PCE] or trichloroethane [TCE]), and 200,000 ion counts for mixtures (such 
as BTEX or aliphatic compounds [C4-CII cycloalkanes]), under normal site conditions, would 
not represent detectable levels by standard quantitative methods for soils and/or groundwater 
(NERI June 1995)." 

Effectively, Sandia is attempting to establish "PETREX Action Levels" ("AL's", as 
minimum ion counts) for these organic compounds in soil/sediment and in water in 
apparent disregard of the Northeast Research Institute, Inc. (NERI) warning that 
" ... indicated response values are not directly related to absolute concentrations, but may be 
used to determine the extent of the plume, its boundaries, and plume direction." Sandia 
has used these "AL's" at various ER sites, e.g., the Technical Area (TA)-11 septic tanks and 
drainfields and TA-V seepage pits. From the results of the PETREX SVS in these cases, 
Sandia concluded that: 
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11 
••• the levels for all compounds were .. .Iow and may not necessarily indicate 

environmentally significant levels in subsurface soil .... 11 

However, at both TA-Il and TA-V, TCE contamination in ground water exceeds the 
Maximum Contaminant Level (MCL). This indicates that Sandia's assumption regarding 
PETREX SVS ion counts is wrong. NMED review of NERI case histories and Sandia's 
investigation results using the PETREX SVS method indicates that quantifiable levels of 
TCE and hydrocarbons may be present in ground water even if there are ion count levels 
less than Sandia's 11AL's 11 in soil. Sandia must supply the rationale for establishing "AL's 11 

for the PETREX method in light of NERI's warning and in recognition of the detectable 
levels of TCE contamination that have been documented in ground water at TA-ll and TA
V. This rationale must include the models used for quantifying compounds based upon 
PETREX SVS results, including examples indicating the success, failure, and accuracy of 
the models. 

Response: The DOE/SNL used the PETREX ion counts as a semiquantitative method to identify 
the nature and lateral extent of volatile organic compounds (VOC) and semivolatile organic 
compounds (SVOC) in the shallow subsurface (i.e., "hot spots"). If the groundwater is shallow, 
the technique also can detect VOCs volatilizing from the groundwater. However, the technique 
is not likely to detect VOCs in groundwater 300 to 500 feet (ft) deep, as at Technical Area 
(TA) IT and TA-V. 

The quotes cited above were taken from the Northwest Research Institute (NERI) report of the 
TA-ll investigation and were not quotes by DOE/SNL. As stated in NERI's report (in the quotes 
contained in the NMED comments), those ion counts below 100,000 (lOOK) or 200K "would not 
represent detectable levels by standard quantitative methods for soils and/or groundwater (NERI 
1995)" (Attachment B). In other words, the levels of VOCs are so low that they would most 
likely not be detected in a laboratory using standard U.S. Environmental Protection Agency 
(EPA) methods. Also, the statement from the NERI report that "the levels for all compounds 
were ... low and may not necessarily indicate environmentally significant levels in subsurface 
soil. ... " is not a conclusion from DOE/SNL but is based upon NERI's experience. 

Low concentrations of VOCs are present in groundwater at TA-ll and TA-V. However, because 
of the depth to groundwater, NERI' s experience suggests that it is highly improbable that the 
VOCs could be detected by the SVS method. The DOE/SNL is using the SVS method to 
evaluate whether near-surface sources for VOCs exist. -we believe that the PETREX results did 
not clearly identify a release site or VOC source to correlate with the groundwater 
concentrations. 

Because the use and limitations of SVS are of importance to both the NMED and the DOE/SNL, 
we propose that technical staff convene a joint meeting to develop a common understanding, 
based upon the NERI studies, of such use and limitations. 

6. Analytical results exceeding calculated upper tolerance limits (UTL's) (or 95th percentiles) 
are statistically significant evidence of potential contamination and cannot be automatically 
construed as representative of extreme background values. Data exceeding UTL's (or 95th 
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being submitted to the NMED. The DOE/SNL has reviewed all data tables in the 4th NFA 
Submittal for completeness with respect to the above elements and are submitting revised tables 
with this Request for Supplemental Information response to the NMED, as applicable. 

9. Quality Assurance/Quality Control (QA/QC) • At the December 3, 1996, Sandia 
North/Low-Flow Sampling meeting held at the NMED offices in Santa Fe (attended by 
DOE, Sandia, and NMED), representatives of the Hazardous and Radioactive Materials 
Bureau (HRMB) expressed concern about Sandia's QC problems in regard to "common 
laboratory contaminants" found in blanks (such as acetone, 2-hexanone (MBK), 2-
butanone (MEK), methyl isobutyl ketone (MIBK), methylene chloride, toluene, and total 
xylenes). These compounds have been historically used at Sandia's ER sites and, in some 
cases, disposed of onto the ground and into pits, trenches, lagoons and leachfields. Thus, 
the presence of common laboratory chemicals in QC blanks cannot be automatically 
discounted as laboratory contamination. Additionally, at this meeting, HRMB staff 
members suggested that DOE/Sandia review its contract laboratories' QA/QC programs, 
and, if found deficient, remedy the problem or find another laboratory. 

Analytical results for field, trip, and equipment blanks, and duplicates must be included on 
data tables. Data tables must also include a comparison of offsite and onsite laboratory 
results (e.g., at minimum, relative percent differences (RPD's)) as part of the QA/QC 
information. 

Response: The DOE/SNL follow the blank qualification guidelines (i.e., the "Blank Rule") set 
forth in "USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review (EPA, February 1994)" when validating data for common laboratory contaminants such 
as acetone, methylene chloride, and 2-butanone. Common laboratory contaminants are generally 
VOCs that are required by EPA methods for the extraction and concentration of organic 
compounds. Because they are volatile and are generally used in concentrated solutions, they can 
be found in small concentrations throughout any analytical laboratory. To minimize potential 
contamination of samples, analytical laboratories isolate all VOC samples and the associated 
instrument laboratories, restrict access to these areas, and pressurize the analysis areas with 
filtered air. The EPA has historically recognized that even with such precautions, analytical 
laboratories cannot completely eliminate possible contamination from such sources as entering 
and leaving these areas or absorption on clothing. Therefore, the EPA has allowed, within the 
functional guidelines, a slightly relaxed criterion for very low-level contamination from these 
compounds. 

As discussed in the OU 1295 NFA proposals, VOCs found in soil trip blanks submitted with 
VOC sample shipments are further evidence that most VOCs detected in the samples result from 
laboratory contamination. 

The DOE/SNL use the following procedure to evaluate data for laboratory contamination: 

Sample results are qualified as undetected (U) if the sample concentration is less than ten 
times the concentration of the common laboratory contaminants in any blank or five times 
the concentration of any other contaminant in any blank. 
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If other problems are encountered that result in any suspect blank data, the DOE/SNL notify 
the laboratory and further evaluation is conducted. 

The comment suggesting that the DOE/SNL review its contract laboratories' quality 
assurance/quality control (QA/QC) programs is noted by the DOE/SNL. SNL's Sample 
Management Office has an ongoing audit program to evaluate the adequacy of QAJQC problems 
at the off-site contract laboratories; this program is supplemented by a similar program overseen 
by the DOE's Albuquerque Operations Office. When specific QAJQC concerns arise, the 
affected laboratory is contacted and corrective actions are defined and implemented. 

The DOE/SNL would be pleased to arrange a dialogue with the NMED/HRMB and the DOE 
laboratory auditors to discuss this subject further. 

10. Explosives sampling- Method 8515 is an immunoassay screening tool for nitrotoluene 
compounds. Sensitivity of this method may be unacceptable (MDL's from 100-100,000 
ppb) and reproducibility of results is erratic. To achieve more reliable and defensible 
results, Sandia must use Method 8330, which detects not only the Method 8515 compounds, 
but also detects nitroguanidine, ammonium nitrate, Composition C4, PBX-9404, PBX-9405, 
pentaerythritol tetranitrate (PETN), HMX and RDX; these explosive compounds were 
commonly used by Sandia. 

Response: Method 8515 was initiaHy used by the DOE/SNL for qualitative analysis as a cost
saving measure with the intent to follow up with quantitative analysis if a "hit" occurred. The 
DOE/SNL believe that Method 8515 with a 1-ppm detection limit has been successfully used as a 
technique for identifying trinitrotoluene (TNT) given the risk-based action level for an industrial 
land.:.use scenario (79.7 ppm) or residential land-use scenario (20 ppm) for trinitrotoluene. 
Although the DOE/SNL recognize that the method is limited to detection of TNT, this screening 
approach was used because the DOE/SNL did not expect to find explosives at these sites. 

The DOE/SNL agree that Method 8330 is the desired method for quantitative analytical results 
for 1 ,3,5, 7 -tetranitro-1,3,5, 7 -tetrazacyclooctane (HMX), 1 ,3,5-trinitro-1,3,5-triazacyclohexane 
( RDX), and pentaerythritol tetranonitrate (PETN), which were the most commonly used 
explosives at SNL after the mid-1960s. RDX and HMX, are both Method 8330 analytes; C-4 is 
90 percent RDX, PBX-9404 is approximately 94 percent HMX and PBX-9405 is approximately 
92 percent RDX each. However, none of the three compounds is specifically quantified by the 
method. Ammonium nitrate, nitroguanidine, and PETN are not specific analytes although their 
presence may be indicated by other compounds. The DOE/SNL will be using Method 8330 in 
future characterization activities. 

11. Positive results from the PETREX SVS indicate plumes of polychlorinated biphenyl (PCB), 
BTEX (benzene, toluene, ethylbenzene, and xylene- common fuel constituents), and 
aliphatics, or a combined plume potentially underlie some discharge areas. Soil/sediment 
sampling may have been insufficient to determine whether observed soil-vapor 
concentrations are the result of contaminated sediments, subsurface soil-vapor migration, 
or movement of contaminated ground water. Additional boreholes may be needed with 
active or passive soil-vapor monitoring systems installed at the surface and at the bottom. 
Also, boreholes must be of sufficient depth so as to determine the vertical profile of each 
soil-gas plume. 
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Response: Because soil vapor in the vadose zone may be an indication of a VOC release, the 
DOE/SNL used the soil vapor results to help locate source areas or release points in the near and 
shallow subsurface soil during site characterization. The PETREX SVS will not identify 
solvents (or polychlorinated biphenyls [PCB]) in groundwater that is deep (greater than 100 feet 
below the ground surface [bgs]) (Attachment B). Because the VOC concentrations in 
groundwater at TA-Il are barely above maximum contaminant levels, the scenario described by 
the NMED above is highly unlikely. 

The DOE/SNL believe that it is not technically or financially feasible to attempt to characterize a 
"soil vapor" plume as the NMED suggests. The goal of the SVS was to use this screening 
technique to locate possible additional VOC sources in the shallow vadose zone sites. 

Again, as stated in the response to General Comment 5 above, the DOE/SNL proposes that a 
meeting be arranged with the NMED to develop a common understanding, based upon the NERI 
studies, of the uses and limitations of SVSs. 
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GARY E. JOHNSON 
GOVERNOR 

January 29, 1998 

:rvrr. Michael J. Zamorski 
Acting Area Manager 
Kirtland Area Office 

Hazardous & Radioactive Materials Bureau 
2044 Galisteo 

P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-1557 
Fax (505) 827·1544 

US Department of Energy 
P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

RE: Sampling Protocol for Septic Systems 

Dear ~rr. Zamorski: 

MARK E. WEIDLER 
SECRETARY. 

EDGAR T. THOR.!'iTOS. ill 
DEPUTY SECRETARl" 

This letter responds to a meeting held in June 1997 in Santa Fe that was attended by the US 
Department of Energy, Sandia National Laboratories (SNL), and New Mexico Environment 
Department (N~fED) personnel to discuss appropriate sampling protocol with respect to 
leachfields, drywells, and seepage pits. Following that meeting, NMED Hazardous and 
Radioactive Materials Bureau (HR~·1B) staff have determined that a test should be conducted to 

compare the different septic system sampling protocols presented by SNL and HRMB. This test 
consists of reinvestigating five Environmental Restoration (ER) sites at SNL. This matter is 
addressed more fully below, following a brief discussion of HR:tv!B"s septic system sampling 
protocol. 

HR~1B Seotic S\'stem Samolim! Protocol 
HR~vlB believes that the core of the plume below drainfields (leachfields), drywells, and seepage 
pits will usually contain the highest concentrations of contaminants. The core of the plume is 
most likely located along a vertical a.xis beneath the center of-the disposal structure. It is within 
the plume core that contaminants will most likely reach the greatest depths into the soil/sediment 
column, potentially extending even to ground water. ·Therefore, at minimum, a vertical borehole 
should be installed in the center of the discharge structure. Soil/sediment below the bottom of 
the discharge structure should be sampled for the pertinent organic and inorganic parameters to 
an appropriate depth. The sampling frequency in each borehole should not exceed five ft. and 
a minimum of two clean samples IS necessary to delineate the vertical extent of any 
contamination that may be present. 
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January 29, 1998 
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At any septic system site where shallm\· bedrock is encountered, samples should be collected at 
the bottom of the discharge structure and immediately above the bedrock surface. Depending 
on the analytical results of such samples, it may be necessary to drill additional borings along 
the alluvium/bedrock contact and/or into bedrock. 

In general, this is the protocol HRMB \Vill require for all future assessments of septic system 
components. 

Seotic Svstem Reinvesti!!ation 
In contrast to the above, SNL 's sampling protocol consists of drilling two boreholes outside the 
drainage structure. 

To resolve this issue, five areas are to be reinvestigated. Depending on the results of this study. 
SNL may have to reinvestigate alL some, or none of the septic systems that ha\·e been 
previously sampled. The test procedure i~ described in more detail in Enclosure A. 

Please contact William Moats of my staff at 841-9471 if you have any questions or comments. 

Sincerely, 

~ 7 1 Y.· • £-• • r-'!"'\, .' 

KJl/JtA~-~& /,_ ,:-
obert S. (Stu) DmwJddJe, Ph. D., l\.1anager 

RCRA Permits Management Program 

Enclosure 

xc: Roger Kennett, NMED/DOE 08 
Bill McDonald, NMEDiDOE 08 
Mark Jackson, DOE/KAO 
Warren Cox, SNL 
David Neleigh, EPA 
file: hswa, snl ou 1295, 98 
track: snl, 1129/98, doe/kao. hrmb/sk. re, file 



ENCLOSURE A 

TEST FOR ADEQUACY OF LEACHFIELD, DRYWELL 
AND SEEPAGE PIT SAJVIPLING PROTOCOL 

UTILIZED BY SA.i'ITIIA NATIONAL LABORATORIES 

Five Environmental Restoration (ER) septic system sites will be tested. Testing will consist of drilling 
a borehole through the center of each drainage suucture. At the request of the US Department of 
Energy/Sandia National Laboratories/New Mexico (Sandia), the sampling frequency used for previous 
sampling will be maintained for this test; however, at least one sample must be collected immediately 
below the drainage structure. Selection of sites was based on potential impact to human health and the 
environment, and on suitability for meaningful comparison of protocols. Table 1 identifies the sites and 
summarizes the rationale for selection. Table 2 lists the various constituents to be analyzed for at each 
site. 

ER Site Name ..··•· Selection Criteria Rationale 

101 Building 9926 Explosives Photochemicals, metals, solvents, 
Research Lab HE, potentially high discharge 

1-+1 Building 9967 (High HE injected into the subsurface -
Explosives Assembly Building) 50-150 ft above the water table 
Septic System 

' 

151 Building 99-+0 NRC Testing Photochemicals, solvents, HE, 
Facility metals, DU, potentially high 

discharge 

154 Building 9960 (Explosives HE and solvents injected imo the 
Preparation Facility) Septic subsurface - 50-150ft above the 
System water table 

160 Building 9832 (Vehicle HE and DU injected into the 
Assembly Building) Septic subsurface - 50-150ft abO\·e the 
System water table 

Table 1. Selected ER Sites for Septic System Test 

The sepric system sites selected are discussed in the Resource Conservation and Recovery Act (RCRA) 
Facility Investigation Work Plan for Operable Unit (OU) 1295, Septic Tanks and Drainfields (:\!larch 
1993) andjn the OU 1295 Decision Repon:(~lay 1996). Four ofthe ER sires (101, 141, 151, and 160) 
are included in the foun:h round of No Funher Action proposals (June 1996). According to the Decision 
Repnrt, ER Site 154 requires additional characterization. 

I!JZJrJnus anJ RaJi<1JCtivc ~1atcrials !3urcau 
~"~" 1\l<;xicn Envin,nmcm Dt:panmcm 
hnuary !9YX 



Laboratory analytical results will be compared to those obtained by the previous Sandia investigation 
protocol, i.e., two boreholes drilled ourside of the seepage pit or drainage strucrure. Sandia may be 
required to redrill and resample some, all, or none of the septic systems that were previously sampled. 
The need to redrill and resample depends on whether results from the test indicate higher concenrrations 
of contaminants beneath the centers ofthe drainage structures, or no appreciable difference, as determined 
by the Hazardous and Radioactive Materials Bureau. · 

ER Site SVOCs ·VOCs HE Me:als Soil pH Soil cr• 6 Isotopic 
·. (8330) mit rate u 

10! N y y y I N I NA I NA I N 

14! N y y y I NA I NA I NA N 

15! N y y y I N I N I y I y 

154 I y y y y NA I NA I y I N 

160 I N y y y I N I NA I NA I N 

Notes: 
Y - .-\nalysis of the constituent will be done for the septic system test. 
N - An:Jiysis of the constituent will not be done for the sep!c system test. 
NA- Not applicable. (Analysis of the constituent was not done in the original investiption). 

Table 2. Selected Analy1es for Septic System Test 

Hnardnus Jnd Radioactive Materials Bureau 
New Mexico Environment Dep•nment 
Januar:• I 99/l 

I Cyanide Trir..ium 

I y I N 

I NA N I 
I N N 

I NA N 

I NA l'A I 

/ 
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PETREX Soil Gas Survey- 1SNL, AHJuquerque, r'iew 1nnu.:u UU/V~/.J-' 

The analytical and interpretative results of the duplicate collectors are provided in Table 32, 
Appendix B. 

8.0 DISCUSSION 

The soil gas response levels discussed in the following section are described as high, 
intermediate or low relative to the entire data set. The ion count values that have been reported 
represent qualitative soil gas values that were evaluated relative to the other sampler locations. 

The response values are reported in ion counts. Ion count values are the unit of measure assigned 
by the mass spectrometer to the relative intensities associated with each of the reported 
compounds. These intensity levels or response levels do not represent an actual concentration of 
the reported compounds; however, they are best utilized as. a qualitative measurement. A 
difference in ion count values of an order of magnitude or more is considered significant when 
interpreting potential source areas and migration/dispersion pathways versus background areas. 

The following sites, which had significant soil gas detections, are discussed in the orders that 
they were sampled. The sites that showed no significant soil gas detections are listed in Section 
8.I8. 

In a majority of the soil gas samples used in this investigation, only low levels of the compounds 
identified were detected. In NERI's experience, levels below I 00,000 ion counts for a single 
compound, and levels below 200,000 ion counts for mixtures, under normal site conditions, 
would not represent detectable levels by standard quantitative methods for soils and/or 
groundwater. Normal site conditions are considered to be sites in which the depth to 
groundwater is less than I 00 feet below the surface, groundwater flow rates are undisturbed, and 
normal precipitation occurs during sampler exposure. Due to the unusual site conditions at 
SNL, and the influx of monsoon moisture during sampler exposure, values less than I 00,000 ion 
counts for the chlorinated compounds, and values less than 200,000 ion counts for the 
hydrocarbon mixtures, were considered potentially significant for this investigation. 

For a complete discussion of relative response map evaluation, please refer to the PETREX 
Protocol, Appendix A. 

8.1 SITE 145 

In most samples, the levels of VOCs detected at Site 145 are not normally associated with 
potential source areas, or potentially environmentally significant contaminant concentrations in 
the subsurface. The soil gas response for TCE at location 64 may represent detectable levels by 
standard EPA methods in the subsurface; however, in NERI's experience single point anomalies 
generally represent isolated surface spills and do not reflect chemical occurrences which may 
impact groundwater. The soil gas results for Site I45 are provided on Table 2, Appendix ~
The sample locations for Site I45 were mapped and are shown on Plates 1 and 2, Appendix F. 
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3.6 Confirmatory Sampling 

21. Data collection - see General Comments 2, 6, 8, 9 and 11. 

Response: See response to General Comments 2, 6, 8, 9 and 11. 

22. Figure 3.1 is apparently misreferenced as Figure 3-3. 

Response: The NMED is correct. Figure 3-1 is misreferenced as 3-3 on page 3-5. 

23. Tables 3-2 and 3-3 show that the concentration of some organics (toluene, cyanide) increases 
with depth at various locations (SPJ, SP2, and SP3). This indicates that the vertical extent of 
contamination may not yet be determined. Additional soil-vapor sampling must be conducted 
to determine the vertical extent ofVOC contamination at these locations (see comment 20). 

Response: Significant concentrations of VOCs have not been detected in any of the 23 VOC soil 
samples collected at the effluent release points at this site. The DOE/SNL, therefore, believe that 
additional soil gas sampling is unjustified and unnecessary at this site. Also, cyanide was detected 
at concentrations of 0.71 and 1.2 parts per million in 2 of the 22 samples that were analyzed for 
cyanide from this site. Cyanide concentrations detected in these samples are four orders of 
magnitude less than the very conservative ecological risk preliminary remediation goal calculated 
for cyanide in soil. Also, 6 of the 22 cyanide soil samples were collected from boreholes drilled 
through the center of the three seepage pits at this site. No cyanide was detected in any of these 
samples. Therefore, the DOE/SNL does not believe that additional sampling for VOCs or cyanide 
is justified or necessary at this site. 

ER Site 116, Building 9990 Septic System 

ER Site 116 comprises the 750-gal septic tank, distribution box, and four seepage pits that 
serviced Building 9990, the Electroexplosive Research Facility. The facility was constructed 
in 1969 and used for explosives testing until1986. The facility was used for other than 
explosives testing from 1986-1994 (activities undefined in the NFA). Reportedly, there has 
been no significant activity at Building 9990 since 1994. 

Hazardous materials that were reportedly discharged or leaked/spilled at the site include 
photo-processing chemicals (Cd, Cr+6, CN, and Ag), polychlorinated biphenyls (PCBs), 
methylene chloride (CH2Ch), and copper sulfate (CuS04). Sandia does not report HE or 
depleted uranium (DU) as potential contaminants, even though they were used in tests at the 
site. Once in the soil column, contaminants may have migrated to the water table through the 
process of vapor-phase transport or in solution with discharged wastewater. Sandia estimates 
the depth to ground water to be only 52 ft. 

24. Sandia states (page 2-2): 

<~,[There is] a potential for surficial fragments of depleted uranium (DU) around this site. 
Assessing and cleaning up DU surface contamination from explosive testing in the vicinity of 
Building 9990 is not included as part of OU 1295 assessment activities for ER Site 116 septic 
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system. It was addressed as part of the OU 1332 Voluntary Corrective Measure for ER Site 87; 
this surface clean-up project was completed in December 1995." 

Information for a site for which NF A is proposed must be complete and in one document. In 
this case, information regarding the DU surface contamination must be presented as part of 
the NF A proposal. 

Also, activities at Building 9990 between 1986 and 1994 must be discussed. 

Response: The ground surface above the septic system is not part of ER Site 116. ER Site 116 is 
defined to start at the depth (8.5 ft bgs for the septic tank, and 13ft bgs for the seepage pits) at 
which effluent from the system entered the environment. 

It was thought as of December 1995 that the ER Site 87 VCM was completed. However, since that 
time additional surficial depleted uranium contamination has become exposed on the surface, and 
cleanup activities are, therefore, continuing at ER site 87. 

No explosives testing was conducted at the site after 1986, and the facility has been inactive since 
that time. In addition, all equipment and associated materials were removed from this inactive 
facility in July 1994. An inspection of Building 9990 on October 16, 1998, confirmed that the 
building is completely empty. The entry door to the lower-level restroom, and faucets ofthe lower
level sink are taped up and have no water supply. The upper-level bathroom door was locked, and 
the sink on the upper level had no running water. Apparent floor drains in the lower level were 
sealed with steel plates. 

2.3 Historical Operation 

25. Figures 1-1 and 1-2- see General Comment 1. 

Response: See response to General Comment 1. 

3.4 The Results of Previous Sampling/Surveys 

26. The results of the PETREX SVS indicate plumes of PCE, BTEX, and aliphatics, or a 
combined plume may be migrating west from the seepage pits. Sandia must complete 
boreholes at or near PETREX SVS locations 109 and 118, and install active or passive soil
vapor monitoring systems at the surface and at the bottom of the boreholes. Also, see 
General Comments 5 and 11. 

Response: The PETREX passive SVS was conducted at this site solely as a reconnaissance tool to 
identify possible additional locations beyond those in the immediate vicinity of the effluent release 
points at which significant COC concentrations may be present and at which soil samples should be 
collected. In the DOFJSNL's opinion, no additional locations beyond the effluent discharge points 
were identified as a result of the PETREX SVS that required soil sampling. Also, an EPA 
contractor recently collected an active soil gas sample at PETREX SVS location 109. The ER 
Site 116 map has also been revised to show the active soil gas sample location and is provided in 
Attachment A of the site-specific portion of this submittal. Active soil gas sample analytical results 
are provided in Attachment B of the site-specific portion of this submittal. Refusal was 
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encountered at 4 ft bgs, which is believed to be the top of bedrock at that location. A total of 7 out 
of 49 VOC compounds were detected in the soil gas sample from this location. Concentrations 
ranged from 1.1 (J) to 15 ppbv, and 36.5 ppbv of total VOCs were detected in the sample. These 
soil gas concentrations are approximately three orders of magnitude less than the NMED Ground 
Water Quality Bureau guideline of 10 ppmv total VOCs as a guideline remediation goal in soils 
where groundwater has or might be affected. This guideline remediation goal is stated in Comment 
9 of a letter from Ronald Kern (NMED Oversight Bureau) to Beth Oms (DOE Kirtland Area 
Office) entitled "Comments on the Voluntary Corrective Measures Plan for the Chemical Waste 
Landfill," dated July 16, 1996. VOC concentrations in soil vapor are not regulated. VOC 
concentrations in conventionally analyzed soil samples are regulated to the extent that these data are 
used in risk assessment evaluations. Significant VOC concentrations were not detected in any of 
the five VOC soil samples collected from immediately above bedrock and from within the 20- by 
40-ft seepage pit area at this site. In summary, based upon soil and soil gas samples collected to 
date from this site, there is no evidence that VOC contamination is present at ER Site 116 that could 
pose a threat to human health and the environment. Therefore, the DOFJSNL do not believe that 
additional soil gas sampling is required at this site. 

However, in order to bring the ER Site 116 NFA approval process to a conclusion, SNL will collect 
an additional VOC soil sample at PETREX sampling location 118, which is about 80ft from the 
nearest soil sampling location at this site. PETREX location 118lies in the access road to Building 
9990, and the veneer of soil on bedrock is expected to be very thin (less than 5 ft) at this location 
The VOC soil sample will consist ofSoil/sediment immediately above the bedrock (refusal) surface 
in the borehole. If VOCs are detected in this additional sample, concentrations will be compared to 
risk-based action levels calculated for those VOCs, when such risk procedures and methodologies 
have been finalized and approved by the NMED. 

3.6 Confirmatory Sampling 

27. Data collection- See General Comments 2, 5, 7, and 8. Also, Sandia must resample 
soil/sediment for explosives (using an appropriate method, such as 8330) or explain why 
testing for explosives was not performed. 

Response: See responses to General Comments 2, 5, 7, and 8. The DOFJSNL recognize that the 
TNT immunoassay screening technique will not detect HE compounds such as RDX and HMX. 
Therefore, SNL agrees to collect up to two additional samples from this site and analyze them using 
Method 8330. Samples will be collected from locations and depths designated by the NMED. 

28. Review of Tables 3-2, 3-3, and 3-4 shows that the maximum depth of soil samples taken from 
around the seepage pits was 13 ft. According to Figure 1-2, Section 2-3, and Section 3-6, four 
of the seepage pits are 13 ft deep and one is 11 ft deep. Infiltration of wastewater discharged 
into the seepage pits was probably through the bottom of the pit. Therefore, it is doubtful 
that the excavation/sampling intercepted potentially contaminated soil/sediment beneath the 
pits. Sandia must resample soil/sediment at deeper levels than those of the bottom of the 
seepage pits. To establish a vertical profile, at least three samples must be taken, starting at 
15 ft and ending at 25 ft. 

Response: SNL has conclusively determined that shallow (4 to 13ft bgs) Precambrian bedrock is 
present at this site. This has been determined by Geoprobe borings and backhoe excavations. 
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Also, bedrock is exposed in the roadcut on the west side of the site. Therefore, additional sampling 
at 15 to 25ft bgs can only be accomplished with equipment capable of drilling into hard rock. The 
DOFJSNL are willing to discuss additional sampling with the NMED but see no technical 
justification in attempting to sample in relatively impermeable bedrock. 

4.0 Conclusions 

29. With the shallow depth to ground water, high volumes of contaminants discharged into the 
septic tank and the hydraulic loading which occurred at this site, there is an increased 
potential for ground-water contamination. Ground-water monitoring weDs must be installed 
to determine whether any contaminadon bas occurred. Samples must be analyzed for all 
constituents of concern. 

Response: Depth to groundwater was estimated to be 52 ft bgs in the Septic Tank and Drainfields 
RFI Wodc Plan (March 1993). Because the nearest roonitoring well is located about 6,000 ft 
north west of the site, the depth to groundwater beneath the site is unknown. As stated in the ER 
Site 116 NFA report, depth to groundwater at the site was estimated to be between 107 and 157ft 
bgs, based upon a potentiometric surface map presented in the "Site Wide Hydrogeologic 
Characterization Project, Calendar Year 1995 Annual Report," published in March 1996. Also, 
there is no basis for saying that "high" volumes of contaminants were discharged to the 
Building 9990 septic system. Estimated volumes of effluent discharged to the septic system range 
from 60 to 600 gallons per day. However, this is only an estimate because actual discharge records 
do not exist for the site. Also, water was probably used sparingly at the facility because there is no 
water supply line to this remote site; water was hauled in and stored in an underground holding tank 
near the southwestern comer of Building 9990. Also, detectable or significant COC concentrations 
that could pose a threat to human health or the environment were not detected in confirmatory soil 
samples collected at this site. Therefore, the DOFJSNL do not believe that groundwater monitoring 
is justified or required at ER Site 116. 

ER Site 138, Building 6630 Septic System 

ER Site 138 comprises the septic tank, distribution box, and Jeachfield that serviced Building 6630, 
the Meldng/Solidificadon Facility. Building 6630 was constructed in 1959 for melting and casdng 
metal a1Joys of iron (steel), chromium, DU, nickel, copper and other metals (only corrosion tests are 
described). The facility is still in operation, although the septic system is no longer in use. 

2.3 Historical Operation 

30. Figures 1-1 and 1-2- see General Comment 1. 

Response: See response to General Comment 1. 

3.4 The Results of Previous Sampling/Surveys 

31. The results of the PETREX SVS indicate plumes of TCE, BTEX, and aliphatics, or a 
combined plume may be migrating south and/or west from the leachfield. Sandia must 
complete boreholes at or near PETREX SVS locations 554 and 299, and install active or 
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ATTACHMENT A 

FINAL SITE MAPS FOR 
SWMUs 49, 101, 116, 138, 141, 149, 151, 160, AND 161 
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ATTACHMENTB 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
SAMPLING PROJECT PRELIMINARY RESULTS FOR 

ENVIRONMENTAL RESTORATION SEPTIC SYSTEMS 

June 1996 NFA Proposals 
Comment Responses 



date: September 17, 1998 

to: Mike Sanders, (6133) MS-1147 

subject: EPA Sampling Project- Soil Vapor 

(f)~) Sandia National Laboratories 
Operated for the U.S. Department of Energy by 

Sandia Corporation 

Albuquerque, New Mexico 871 85-0719 

The soil vapor phase of the EPA Sampling Project preliminary results for ER Septic Systems are 
attached. Maps reflecting the sample locations is also included. The sample point at ER Site 116 was 
GPS'd and plotted after the sampling was completed. Those maps and points are in the GIS database 
if you ever have a need. Please note that the sample points, with the exception of ER Site 116, were 
Petrix points from the initial passive soil vapor survey. The site 14 7 piont was P-1 01, site 49 was P126 
and site 160 was P-128. 

Note that almost all of the preliminary results, regardless of the site, indicate some level of Benzene; 
Toluene; Ethylbenzene; Xylenes (total); Styrene; 4-Ethyltolulene; 1 ,3,5-Trimethylbenzene; 
1 ,2,4- T rimethylbenzene and 1 ,3-Dichlorobenzene. 

If you have and questions or concerns, don't hesitate to call me at 844-1904. 

Exceptional Service in the National interest 
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Volatile Organics by GCMS - EPA T014 

cflent Name: 
Client ID: 
I.J'.B ID: 

Sandia National Laboratories 
(041964-001/EPA-ER-116-BH-1-004-SG) (600736) 
133643-0003-SA 

Matrix: AIR 
Authorized: 19 AUG 98 

GC/MS-B Instrument: 

.Parameter 

~ichlorodifluoromethane 
knloromethane 
h,2-Dichloro-1,1,2,2-
i tetrafluoroethane 
~Vinyl chloride 
~"Bromome thane 
t"chloroethane 
·.·Trichlorofluoromethane 
~,1-Dichloroethene 
'carbon disulfide 
1,1,2-Trichloro-1,2,2-
'~: trifluoroethane 
Acetone 
"';ethylene chloride · 
frans-1,2-Dichloroethene 
1;1 ••.• 

;J'" 1 -Dichloroethane 
1 acetate 
~1,2-Dichloroethene 

Butanone 
form 

,1-Trichloroethane 
tetrachloride 

oroethene 
-Dichloropropane 

chloromethane 
-1,3-Dichloropropene 

l-2-pentanone 

,2-Tetrachloroethane 
chloride 
toluene 
imethylbenzene 

Sampled: 13 AUG 98 
Prepared: N/A 
Dilution: 1.0 

Result Qualifier 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
15 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.1 J 

ND 
ND 
ND 
ND 
ND 
ND 

2.4 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1. 8 J 
ND 
ND 
ND 
ND 

7..4 
ND 

RL 

2.0 
4.0 

2.0 
2.0 
2.0 
4.0 
2.0 
2.0 

10 

2.0 
10 

2.0 
2.0 
2.0 

10 
2.0 

10 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

10 
2.0 
2.0 
2.0 
2.0 

30 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

10 
2.0 
2.0 

Ll'':t. '!.rl··:.:anterra 
""'"' En,ironmc:nral 

Senices 

Received: 19 AUG 98 
Analyzed: 21 AUG 98 

MDL 

0.45 
1.4 

0.36 
1.6 
0.68 
1.5 
0.27 
0.87 
0.73 

0.52 
2.4 
0.44 
0.89 
0.79 
1.2 
0.54 
3.5 
0.39 
0.49 
0.42 
0.42 
0.76 
0.28 
1.0 
0.27 
0.84 
0.38 
0.33 
1.1 
1.6 
0.59 
3.9 
0.23 
0.37 
0.61 
0.32 
0.57 
0.64 
0.22 
0.41 
1.4 
0.25 
0.29 

Units 

ppb (v/v) 
ppb (v/v) 

ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 

ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 
ppb (v/v) 

below the reporting limit or is an estimated concentration. 



Volatile Organics by GCMS - EPA T014 

"''""" Cl~ent Name: 
Client ID: 
LJI.B ID: 

Sandia National Laboratories 
(041964-001/EPA-ER-116-BH-1-004-SG) (600736) 
133643-0003-SA 

Matrix: 
Authorized: 
Instrument: 

Parameter 

AIR 
19 AUG 98 
GC/MS-B 

,2,4-Trimethylbenzene 
,3-Dichlorobenzene 

· ,4-Dichlorobenzene 
2-Dichlorobenzene 

:2,4-Trichlorobenzene 
robutadiene 

tected 

Sampled: 13 AUG 98 
Prepared: N/A 
Dilution: 1.0 

Result Qualifier 

3.0 
5.8 

ND 
ND 
ND 
ND 

RL 

2.0 
2.0 
2.0 
2.0 

20 
4.0 

Emironmental 
Senices (con t . ) 

Received: 19 AUG 98 
Analyzed: 21 AUG 98 

MDL Units 

0.32 ppb (v/v) 
0.48 ppb (v/v) 
0.68 ppb (v/v) 
0.69 ppb (v/v) 
3.3 ppb (v/v) 
0.57 ppb (v/v) 

J..O 





U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

SEP 2 8 2000 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. John Kieling, Manager 
RCRA Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87505-2100 

Dear Mr. Kieling: 

Enclosed is one of two NMED copies of the Department of Energy {DOE) and 
Sandia National Laboratories/New Mexico (SNL/NM} response to the June 9, 
2000, Request for Supplemental Information for Environmental Restoration Sites 
49,113, 114, 116 and 149. 

If you have any questions, please call John Gould at (505) 845-6089. 

cc w/enclosure: 
D. Bourne, AL, ERD 
J. Parker, NMED-OB, Santa Fe 
F. Nimick, SNL, MS 1087 
R. Kennett, NMED-08 

~i: Michael J. Zamorski f Area Manager 

W. Moats, NMED-HWB (via Certified Mail) 
D. Neleigh, EPA Region VI (2 copies via Certified Mail) 

OCT 2 2mJ 



J. Kieling 

cc w/o enclosure: 

J. Cormier, KAO 
D. Fate, SNL, MS 1089 
B. Galloway, SNL, MS 1087 
P. Slaven, SNL, MS 1 087 
T. Roybal, SNL, MS 1089 
M. Sanders, SNL, MS 1089 
J. Bearzi, NMED-HWB 
S. Dinwiddie, NMED-HWB 

(2} 



Sandia National Laboratories 
Albuquerque, New Mexico 

September 2000 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (4th Round) 
Dated June 1996 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy and Sandia National Laboratories/ 
New Mexico (Moats, June 9, 2000) documenting the review responses for eight sites included in 
a June 1998 Request for Supplemental Information (RSI) for No Further Action (NFA) Proposals 
submitted in June 1996. 

The following two operable units (OU) and five environmental restoration (ER) sites were 
included in this RSI: 

• ou 1295 
- ER Site 49, Building 9820 Septic System 
- ER Site 116, Building 9990 Septic System 
- ER Site 149, Building 9930 Septic System 

• ou 1303 
- ER Site 113, Area IT Firing Sites 
- ER Site 114, Explosive Burn Pit 

This response document is organized on the first level by OU number and on the second level by 
ER site number. Each OU section restates the New Mexico Environment Department comments 

A1J9-00/WP/SNL:c4833.doc 1 301462.249.02 09!06100 10:51 AM 



(in bold font) in the same order in which they were provided in the RSI. Following each 
comment, the word "Response" introduces the reply (in normal font style) of the U.S. 
Department of Energy/Sandia National Laboratories/New Mexico. Responses to site-specific 
comments begin on page 4. Additional supporting information for the site-specific comments is 
included in the attachments following each OU section. Changes to previously submitted text, 
tables, or figures are labeled "Revised." Newly submitted information (including text, tables, 
and figures) is labeled "Supplemental." 

AlJ9-00/WP/SNL:c4833.doc 2 301462.249.02 09106100 10:51 AM 
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Site-Specific Comments · 

SPECIFIC COMMENTS 

ou 1295 

RESPONSES TO COM:MENTS 
ON NO FURTHER ACTION PROPOSALS 

JUNE 1996 (4TH ROUND) 

ER Site 49, Building 9820 Drains (Outfall) 

ER Site 49 is not appropriate for NF A petition. 

1. Monitoring well required - As specified in the New Mexico Environment 
Department's (Nl\1ED} Request for Supplemental Information (RSI) dated June . 
1998, the U.S. Department of Energy (DOE)/Sandia National Laboratories (SNL) 
should " ... install at least one ground-water monitoring well down gradient of 
environmental Restoration (ER) Sites 49 and 27, near the active channel of the 
arroyo." This well will also serve as a ground-water monitoring point at the lower 
reach of Arroyo del Coyote, which NMED personnel believe is inadequately 
monitored. The location and construction of the monitoring well should be discussed 
with Nl\1ED site personnel. ER Site 49 is a surface outfall, not a septic system. 

Response: Soil samples were collected from the depths of one and eleven feet below 
ground surface (bgs) from four boring locations around the Environmental Restoration 
(ER) Site 49 surface outfall in October 1994. These samples were analyzed for volatile 
organic compounds (VOCs), semivolatile organic compounds (SVOCs), cyanide, the 
eight Resource Conservation and Recovery Act (RCRA)-list metals plus hexavalent 
chromium, and isotopic uranium. Samples were also screened for the presence of the 
high explosive (HE) compound 2,4,6-trinitotoluene (TNT) using a colorimetric method. 
Sandia National Laboratories/New Mexico (SNIJNM) returned to the site in May 1995 
and collected samples from depths of one and eleven feet bgs from two borings at a 
location where photo processing chemicals may have been discharged from a mobile 
darkroom trailer. These samples were analyzed for cyanide, RCRA-list metals, and 
hexavalent chromium. Concentrations of contaminants of concern (COCs) detected in 
the samples were found to be less than either applicable background concentrations, or 
risk-based action levels. SNIJNM therefore concluded that significant con_centrations of 
COCs were not discharged to the environment at this site, and that the site did not pose a 
threat to human health or the environment. In SNIJNM' s opinion, data collected to-date 
from the site does not indicate the need for a monitoring well at or nearER Site 49. 

However, SNUNM also recognizes that there are no groundwater monitoring wells in the 
lower reaches of Arroyo del Coyote. A well located in the Arroyo del Coyote/ER Site 49 
vicinity could be used both to confirm that ER Site 49 is not a source of groundwater 
contamination and could also serve as a sentry groundwater monitoring well for the lower 
part of Arroyo del Coyote. Therefore, in light of the request by New Mexico 
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Site-Specific CommentS 

Environment Department (NMED), SNUNM agrees to install a well in the area of the 
confluence of Arroyo del Coyote, and the minor tributary drainage in which ER Site 49 is 
located. The actual well will be installed at a location agreed upon by NMED and 
SNIJNM personnel. It is anticipated that the well will be completed at a depth where 
significant water is first encountered in bedrock at the drilling location. 

This site is not subject to the investigative protocol described in the Sampling and 
Analysis Plan (SAP) for Characterizing and Assessing Potential Releases to the 
Environment from Septic and Other Miscellaneous Drain Systems at Sandia National 
Laboratories/New Mexico (herein referred to as the Small Septic System SAP) because, 
as stated in the NMEDIHRMB comment above, it is not a septic system. It is therefore 
not subject to the SAP requirement that groundwater samples will be collected for a 
minimum of eight quarters from any monitoring well installed at the site. SNIJNM and 
NMEDIHRMB personnel have agreed that groundwater samples will be collected from 
the well for a minimum of four quarters, or one year. In accordance with possible COCs 
generated from past activities at ER Site 49, groundwater samples will be analyzed for 
VOCs, SVOCs, HE compounds, RCRA metals, hexavalent chromium, and gross alpha 
and beta. 

ER Site 116, Building 9990 Septic System 

ER Site 116 is not appropriate for NFA petition. 

2. In a letter dated December 11, 1998, the NMED directed the DOE/SNL to return to 
ER Site 116 and collect additional samples from a single borehole in the center of 
the seepage pit for high explosives (HE) analysis using analytical method 8330. 

Response: SNUNM agrees to return to ER Site 116 and collect one or two additional HE 
compound soil samples from a single borehole at the site. Previous drilling experience at 
ER Site 116 indicates that refusal due to shallow bedrock will be encountered at a 
maximum depth of 13 feet bgs. The number (maximum of two) and depth of the 
sampling interval(s), and the borehole location will be discussed and agreed upon by 
NMED and SNIJNM personnel prior to the sampling. 

3. Monitoring well required - This site is subject to the investigative protocol 
described in Sampling and Analysis Plan (SAP) for Characterizing and Assessing 
Potential Releases to the Environment from Septic and Other Miscellaneous Drain 
Systems at Sandia National Laboratories/New Mexico (herein referred to as the Small 
Septic System SAP). According to the Small Septic System SAP, if DOE/SNL is 
unable to sample beneath the bottom of the seepage pit (in this case, if prohibited by 
bedrock), then a downgradient monitoring well must be installed. The location and 
construction of the monitoring well should be discussed with NMED site personnel. 

Response: As specified in the SAP, ER Site 116 is considered to be a potential shallow 
groundwater site due to it's location on Kirtland Air Force Base (KAFB). Potential 
shallow groundwater sites are subject to the "trigger level" provisions for soil samples as 
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specified in the SAP. Subsurface soil samples were collected from ER Site 116 in 
January 1995. Acetone and cyanide were detected in one or more soil samples at 
maximum concentrations of 11 parts per billion (ppb) and 3. 7 parts per million (ppm) 
respectively. These concentrations are above the respective "trigger level" concentrations 
of 10 ppb for any individual VOC, and 1 ppm for cyanide. In this situation, the SAP 
specifies that additional deeper soil samples will be collected until two consecutive 
"clean" (all COC concentrations are below their respective trigger level concentrations) 
intervals are encountered. The SAP also specifies that if bedrock is encountered before 
"clean" conditions are encountered (as is the case at ER Site 116), then an initial 
monitoring well will be installed. Therefore, in accordance with requirements specified 
in the SAP, SNUNM agrees to install a groundwater monitoring well at, or in the 
immediate vicinity of, ER Site 116 at a location agreed upon by NMED and SNIJNM 
personnel. It is anticipated that the well will be completed at a depth where significant 
water is first encountered in bedrock at the drilling location. As specified in the SAP, 
groundwater samples will be collected for a minimum of eight quarters, and will be 
analyzed for VOCs, RCRA metals, cyanide, and HE compounds. 

ER Site 149, Building 9930 Septic System 

ER Site 149 is not appropriate for NF A petition. 

4. In a letter dated December 11, 1998, the NMED directed the DOE/SNL to return to 
ER Site 149 and collect additional samples from a single borehole in the center of 
the seepage pit for high explosives (HE) analysis using analytical method 8330. 
DOE/SNL were also required to collect another soil sample from a deeper depth; 
this sample is to be analyzed for all constituents of concern. 

Response: SNUNM agrees to return to ER Site 149 and collect one or two additional HE 
soil samples from a single borehole at the site. Previous drilling experience at this site 
indicates that refusal due to shallow bedrock at this site will be encountered at a 
maximum depth of 14 feet bgs. The number (maximum of two) and depth of the 
sampling interval(s), and the borehole location will be discussed and agreed upon by 
NMED and SNUNM personnel prior to the sampling. HE samples will be analyzed 
using EPA Method 8330. 

5. Monitoring well required -This site is also subject to the Small Septic System SAP. 
The NMED considers shallow bedrock conditions to be indicative of sites lying east 
of the faults. According to the Small Septic System SAP, if DOE/SNL is unable to 
sample beneath the bottom of the seepage pits (in this case, if prohibited by 
bedrock), then a downgradient monitoring well must be installed. The location and 
construction of the monitoring well should be discussed with NMED site personnel. 

Response: SNUNM collected soil samples from two boreholes on opposite sides of the 
ER Site 149 seepage pit in January 1995. Samples from these boreholes were analyzed 
for VOCs, SVOCs, cyanide, RCRA metals, hexavalent chromium, tritium, and were also 
screened for TNT using an immunoassay technique. The bottom of the seepage pit was 
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determined (based on field measurements) to be 10 feet bgs. Subsurface refusal due to 
shallow bedrock was encountered at 14 feet bgs in both borings. A 6-foot-long sampling 
interval (from 8 to 14 feet bgs) was required in order to collect a sufficient volume of soil 
for sampling requirements, due to relatively low amount of soil recovered in each 2-foot 
sampling run. Samples have therefore been collected from the maximum possible soil 
depth at this site; deeper soil sampling is not possible. 

ER Site 149 is classified as a potential shallow groundwater site due to its location on 
KAFB, and is also subject to the soil "trigger levels" for shallow groundwater sites that 
are specified in the SAP. COC concentrations detected in subsurface soil samples 
collected to date from the site have not exceeded any of their respective trigger levels. 
However, subsurface refusal due to shallow bedrock precluded collecting a second set of 
soil samples from the deep interval in each borehole. In this situation, the SAP specifies 
that if bedrock is encountered before two consecutive clean (i.e., no exceedance of trigger 
levels) conditions are encountered (as is the case at ER Site 149), then an initial 
monitoring well will be installed. SNIJNM therefore agrees to install a groundwater 
monitoring well at, or in the immediate vicinity of ER Site 149, at a location agreed upon 
by both NMED and SNLINM personnel. It is anticipated that the well will be completed 
at a depth where significant water is first encountered in bedrock at the drilling location. 
In accordance with procedures specified in the SAP, groundwater samples will be 
collected for a minimum of eight quarters, and will be analyzed for VOCs, RCRA metals, 
cyanide, and HE compounds. 
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National Nuclear Secur;ty Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

JUN 2 9 2Im 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 

. Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Request for Supplemental Information Responses and 
Proposals for Corrective Action Complete (CAC), Drain and Septic Systems (DSS) 
Solid Waste ManagementUnit(SWMU)49, 101,116,138,149,154, and 161 at 
Sandia National Laboratories, New Mexico, EPA ID No. NM5890110518. These 
documents are compiled as DSS Round 9 and CAC (formerly No further Action [NFA]) 
Batch 27. 

This submittal includes descriptions of the site characterization work and risk 
assessments for DSS SWMUs 49, 101, 116, 138, 149,154, and 161. 
The risk assessments conclude that for six of the seven sites (SWMUs 49, 101, 116, 
138, 149 and 161): (1) there is no significant risk to human health under both the 
industrial and residential land-use scenarios; and (2) that there are no ecological risks 
associated with these sites. For the remaining site (SW MU 154 ), the risk assessment 
concludes that: (1) there is no significant risk to human health under the industrial 
land-use.scenario; and (2) that there is no ecological risk associated with the site. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for SWMUs 49, 101, 116, 138, 149 and 
161, and a determination of Corrective Action Complete with. controls is requested for 
SWMU 154. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. 8earzi (2) 

cc w/ enclosure: 
L King, EPA, Region 6 {Via Certified Mail) 
W. Moats, NMED-HW8 {Via Certified Mail) 
M. Gardipe, NNSNSC!ERD 
D. Pepe , NMED-08 (Santa Fe) 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
J. Estrada, NNSNSSO, MS 0184 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 

JUN 2 9 2005 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 116 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNUNM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In June 1996, an NFA proposal was submitted to the NMED for SWMU 116 (SNUNM June 
1996). In June 1998, the NMED Hazardous and Radioactive Materials Bureau (HRMB) 
responded with a Request for Supplemental Information (RSI) for the NFA proposal (NMED 
June 1998) with the following specific requirements for SWMU 116: 

• Present information regarding the depleted uranium surface contamination in the 
area around Building 9990 mentioned in the NFA proposal, and discuss activities 
at Building 9990 between 1986 and 1994. 

• Present final versions of the general location and site figures. 

• Complete boreholes and install soil-vapor monitoring systems near two PETREX™ 
passive soil-vapor sampling locations to investigate a possible plume migrating 
west from the seepage pits. 

• Drill through the center of, and beneath, the seepage pits at the site to cpllect soil 
samples, rather than collect samples from boreholes alongside the structures. 

• Provide a rationale for establishing PETREX™ passive soil-vapor survey action 
levels. 

• Provide complete data tables that include such information as: sample 
identification numbers, analyses performed by off-site laboratories, analytical 
methods, method detection limits (MDLs) or practical quantitation limits, New 
Mexico/U.S. Environmental Protection Agency (EPA) maximum contaminant limits, 
and approved upper tolerance limits or 95th percentile values for comparison. 

• Perform a risk assessment that includes the determination of the horizontal and 
vertical extent of contamination, and follows the current NMED risk assessment 
protocols. 

• Resample for high explosive (HE) compounds, and analyze by EPA Method 8330. 

• Resample beneath the seepage pits to establish a vertical profile by collecting at 
least three samples starting at depths of 15 feet below ground surface (bgs) and 
ending at 25 feet bgs. 

• Install groundwater monitoring wells and sample for all constituents of concern 
(COCs) to determine whether any groundwater contamination from system 
discharges has occurred. 
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SNUNM addressed the general and site-specific comments in a response to the RSI in 
November 1998 (SNUNM November 1998). The SNUNM responses to the SWMU 116 site
specific comments were to: 

• Explain that the depleted uranium contamination around Building 9990 was being 
addressed as part of the SWMU 87 Voluntary Corrective Measure activities. 

• Submit final and updated versions of the general location and site figures. 

• State that although SNUNM did not believe the soil-vapor survey results indicated 
contamination at the site, an additional volatile organic compound (VOC) sample 
would be collected at a single PETREX™ soil-vapor sample location in question. 
Any detected concentrations would be compared to risk-based action levels when 
such risk procedures and methodologies had been finalized and approved by the 
NMED. 

• Agree to update the analytical results table using the formats specified by the 
NMED, and to collect up to two additional soil samples for HE analysis by EPA 
Method 8330. 

• Submit a new risk assessment based upon the protocols currently being 
developed by the NMED. 

• Discuss the need for additional, deeper subsurface sampling with the NMED, 
although SNUNM did not see any technical justification in attempting to collect 
deeper soil samples in the shallow and relatively impermeable bedrock occurring 
at this site. 

• State that because of the probable low water use pattern at the facility and the lack 
of significant COGs in site soil samples, SNUNM did not believe groundwater 
monitoring would be justified at the site. 

An additional letter dated December 11, 1998 from the NMED again directed SNUNM to return 
to DSS SWMU 116 to collect additional soil samples for HE analysis by EPA Method 8330 and 
again required a downgradient groundwater monitoring well at the site (NMED December 1998). 

Negotiations were being conducted after the November 1998 RSI response submittal (SNUNM 
November 1998) to define a technical and decision-making approach to complete environmental 
assessment and characterization work at the 22 OU 1295 SWMUs and 61 other Drain and 
Septic Systems (DSS) Area of Concern (AOC) sites at SNUNM. A Sampling and Analysis Plan 
(SAP) (SNUNM October 1999) was written that documented investigations planned for 
completion at all OU 1295 SWMUs and AOC sites. The plan was approved by the NMED in 
January 2000 (Bearzi January 2000). Technical details for soil sampling procedures, soil 
sample locations, laboratory analytical methods, and passive soil-vapor sampling requirements 
at these sites were specified in a follow-up Field Implementation Plan (SNUNM November 
2001) which was also approved by the NMED (Moats February 2002). 

After the SAP was completed, the NMED issued a second RSI in June 2000 (NMED June 2000) 
that once again required collection of additional samples for HE analysis from a borehole drilled 
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through the center of the seepage pit, and, as specified in the SAP (SNUNM October 1999), 
installation of a downgradient groundwater monitoring well. 

SNUNM responded to this second RSI in September 2000 and again agreed to collect two 
additional HE samples from one borehole at a location and at depths agreeable to both the 
NMED and SNUNM. SNUNM also agreed to install a groundwater monitoring well at a location 
agreed upon by the NMED and SNUNM, to collect groundwater samples for a minimum of eight 
quarters, and analyze the samples for VOCs, Resource Conservation and Recovery Act 
(RCRA) metals, cyanide, and HE compounds (SNUNM September 2000). 

1.2 Remaining RSI Requirements 

The requirements remaining to fulfill the June 1998 and the June 2000 RSI for SWMU 116 that 
are addressed in this RSI response are to: 

• Submit the analytical results for the two additional HE soil samples collected at 
SWMU 116 in October 2002. 

• Submit the analytical results for the eight quarters of groundwater monitoring, 
beginning in July 2002 and ending in May 2004, from monitoring well CTF-MW1 
installed near SWMU 116. 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and an updated site location map showing the 
soil sampling locations at this site (Figure 1.2-2) are also provided. The location of groundwater 
monitoring well CTF-MW1 is shown in Figure 1.2-3. Because the site description and 
operational history were provided in the initial NFA proposal (SNUNM June 1996), the 
information is only briefly summarized in the risk assessment report in Chapter 4.0. 
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2.0 ADDITIONAL SOIL SAMPLING AT DSS SWMU 116 

On October 10, 2002, two additional soil samples for HE analysis were collected at DSS 
SWMU 116. Because of the shallow depth to bedrock, the samples were collected from two 
boreholes, SP-3 and SP-5 (Figure 1.2-2), rather than from the one borehole specified in the 
June 2000 RSI (NMED June 2000). Sampling details and results are presented in the following 
sections. 

2.1 2002 HE Compound Soil Sampling Methodology 

On October 10, 2002, an auger drill rig was used to collect two additional HE soil samples at 
DSS SWMU 116. The samples were collected starting at a depth of 8 feet bgs at the 1995 SP-3 
and SP-5 seepage pit borehole sampling locations (Figure 1.2-2). Once the auger rig had 
reached the top of the sampling interval, a 3- or 4-foot-long by 1.5-inch inside diameter 
Geoprobe rM sampling tube lined with a butyl acetate (BA) sampling sleeve was inserted into the 
borehole and hydraulically driven downward 1 to 2 feet to partially fill the BA tube with soil. 
Auger refusal due to shallow bedrock was encountered at 9 and 1 0 feet bgs at borehole 
locations SP-3 and SP-5, respectively. 

Once the sample tube was retrieved from the borehole, the sample for HE analysis was 
collected by emptying the soil from the BA sleeve into a decontaminated mixing bowl, blending 
with a spatula, and then transferring an aliquot of the blended soil into the sample containers. 

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures, and were transported to an off-site laboratory for HE compound analysis by 
EPA Method 8330. 

2.2 2002 HE Compound Soil Sampling Results and Conclusions 

HE compound analytical results for the two soil samples collected from the DSS SWMU 116 
seepage pit boreholes are summarized in Table 2.2-1. MDLs for the HE soil analyses are 
presented in Table 2.2-2. No HE compounds were detected in either sample collected. 

2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

The laboratory data for the two HE soil sample analyses were reviewed and verified/validated 
according to "Verification and Validation of Chemical and Radiochemical Data," Technical 
Operating Procedure (TOP) 94-03, Rev. 0 (SNUNM July 1994). Annex A contains the data 
validation reports for the two HE samples collected at DSS SWMU 116. The data are 
acceptable for use in this RSI response and request for a determination of Corrective Action 
Complete (CAC) without controls. 

No duplicate HE soil samples or equipment blank (EB) samples were collected when the 
additional HE samples were collected at DSS SWMU 116. 
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Table 2.2-1 
Summary of DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 

Confirmatory Soil Sampling, HE Compound Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Numberb ER Sample ID Depth (ft) (f.lg/kg) 
605785 9990-SP-3-8-S 8 ND 
605785 9990-SP-5-8-S 8 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
f.lg/kg = Microgram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
SP =Seepage pit. 
SWMU =Solid Waste Management Unit. 
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Table 2.2-2 
Summary of DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 83303 

Detection Limit 
Analyte _illg/kg}_ 

2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-N itrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
MDL = Method detection limit. 
f..tg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU =Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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3.0 GROUNDWATER SAMPLING AT DSS SWMU 116 

3.1 Groundwater Monitoring Well CTF-MW1 Installation and Sampling 

Groundwater monitoring well CTF-MW1 was installed with an air-rotary casing hammer (ARCH) 
drilling rig in August 2001 at a location agreed upon by the NMED and SNUNM. The monitoring 
well location is shown in Figure 1.2-3. Figure 3.1-1 shows the borehole for the monitoring well 
being drilled with Building 9990 in the background. Monitoring well CTF-MW1 is 265 feet deep 
and is screened between 240 and 260 feet bgs Annex B contains the borehole lithologic log and 
construction diagram for this well. Depth to groundwater was 234.18 feet bgs on January 1, 
2005. 

Monitoring well CTF-MW1 was sampled on a quarterly basis from July 2002 to May 2004 to 
acquire the eight quarters of groundwater data required by the NMED in the June 2000 RSI 
(NMED June 2000). Groundwater sample collection and handling were performed in 
accordance with SNUNM Field Operating Procedure 94-48, "Sampling Groundwater Monitoring 
Wells" (SNUNM July 1996a). 

There are no current plans to continue sampling or to plug and abandon this well. At some 
point in the future the well may be incorporated into the SNUNM Groundwater Protection 
Program or Long-Term Environmental Stewardship monitoring networks. 

3.2 Groundwater Monitoring Well CTF-MW1 Sampling Results and 
Conclusions 

Analytical results for the eight quarters of groundwater samples collected from monitoring well 
CTF-MW1 are presented and discussed in this section. As agreed upon by the NMED and 
SNUNM, the eight quarters of groundwater samples were analyzed for VOCs, HE compounds, 
RCRA metals, and cyanide (SNUNM September 2000). Although not required by the NMED, 
additional samples were also collected and analyzed for nitrate plus nitrite (NPN) and anions 
and cations. These additional samples were collected to further characterize the general ion 
chemistry of groundwater in this well and for purge-water waste characterization purposes. 

VOC analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW1 are summarized in Table 3.2-1. MDLs for the VOC groundwater analyses are 
presented in Table 3.2-2. Acetone was detected in the groundwater sample collected on 
July 10, 2002, but not in the associated trip blank (TB). No VOCs were detected in subsequent 
groundwater, TB, or EB samples. 
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Figure 3.1-1 
Drilling the borehole for groundwater monitoring well CTF-MW1 southwest of DSS SWMU 116 

with Building 9990 in the background. View to the north. August 15, 2001 
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Table 3.2-1 
Summary of DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 

Monitoring Well CTF-MW1 Groundwater Sampling, VOC Analytical Results 
July 2002-May 2004 
(Off-Site Laboratory) 

VOCs 
(EPA Method 8260Ba) 

Sample Attributes (Jlg/L) 
Record 

Numberb Sample Number Sample Date Acetone 
605576 049492-001 07-10-02 
605760 060020-001 10-31-02 ND (4.5) 
606083 061023-001 02-06-03 ND (4.5) 
606257 061679-001 04-28-03 ND (4.5) 
606692 063012-001 08-27-03 ND (4.5) 
606911 063523-001 12-02-03 ND (4.5) 
607336 064407-001 03-22-04 ND (4.51 
607543 065025-001 05-25-04 ND (4.5) 

Quality Assurance/Quality Control Samples-Trip Blanks (Jlg/L) 
605576 049498-001 07-10-02 ND (4.5) 
605760 060028-001 10-31-02 ND (4.5) 
606083 061028-001 02-06-03 ND (4.5) 
606257 061683-001 04-28-03 ND (4.5) 
606692 063013-001 08-27-03 ND (4.5) 
606911 063524-001 12-02-03 ND (4.5) 
607336 064408-001 03-22-04 ND (4.5) 
607543 065026-001 05-25-04 ND (4.5) 

Quality Assurance/Quality Control Samples-Equipment Blanks (Jlg/L) 
607240 064304-001 03-19-04 
607547 065034-001 05-24-04 

Regulatory Limit 
Maximum Contaminant Levelc 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 

ND (4.5) 
ND (4.5) 

NE 

12.7 

cMaximum contaminant level. Established by the EPA National Primary Drinking 
Water Regulations (40 CFR 141.11 [b]). 
CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/L = Microgram(s) per liter. 
ND ( ) = Analyte not detected above the MDL, shown in parentheses. 
NE =Not established. 
SWMU =Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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Table 3.2-2 
Summary of DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 

Monitoring Well CTF-MW1 Groundwater Sampling, VOC Analytical MDLs 
July 2002-May 2004 
(Off-Site Laboratory) 

EPA Method 8260Ba 
Detection Limit 

Analyte (JlQ/L) 
Acetone 4.5 
Benzene 0.33 
Bromodichloromethane 0.38 
Bromoform 0.5 
Bromomethane 0.5 
2-Butanone 2.31 
Carbon disulfide 1.91 
Carbon tetrachloride 0.29 
Chlorobenzene 0.32 
Chloroethane 0.5 
Chloroform 0.36 
Chloromethane 0.5 
Dibromochloromethane 0.29 
1,1-Dichloroethane 0.41 
1,2-Dichloroethane 0.29 
1,1-Dichloroethene 0.41 
cis-1 ,2-Dichloroethene 0.3 
trans-1,2-Dichloroethene 0.37 
1,2-Dichloropropane 0.25 
cis-1,3-Dichloropropene 0.3 
trans-1,3-Dichloropropene 0.29 
Ethyl benzene 0.21 
2-Hexanone 1.45 
Methylene chloride 3.3 
4-Methyl-2-pentanone 1.78 
Styrene 0.25 
1,1,2,2-Tetrachloroethane 0.49 
Tetrachloroethane 0.33 
Toluene 0.39 
1 ,1 ,1-Trichloroethane 0.34 
1,1,2-Trichloroethane 0.44 
Trichloroethane 0.36 
Vinyl acetate 1.32 
Vinyl chloride 0.55 
Xylene 0.25-0.83 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
Jlg/L = Microgram(s) per liter. 
SWMU =Solid Waste Management Unit. 
VOC =Volatile organic compound. 
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HE Compounds 

HE compound analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW1 are summarized in Table 3.2-3. MDLs for the HE compound groundwater 
analyses are presented in Table 3.2-4. No HE compounds were detected in any groundwater 
sample collected. 

Table 3.2-3 
Summary of DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 

Monitoring Well CTF-MW1 Groundwater Sampling, HE Compound Analytical Results 
July 2002-May 2004 
(Off-Site Laboratory) 

Sample Attributes HE 
Record (EPA Method 8330Ba) 

Numberb Sample Number Sample Date (J.tg/Ll 
605576 049492-00 07-10-02 ND 
605760 060020-00 10-31-02 ND 
606083 061023-00 02-06-03 ND 
606257 061679-00 04-28-03 ND 
606692 063012-00 08-27-03 ND 
606911 063523-00 12-02-03 ND 
607336 064407-00 03-22-04 ND 
607543 065025-00 05-25-04 ND 

Quality Assurance/Quality Control Sample-Equipment Blank (J.tg/L) 
607547 065034-020 05-24-04 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
Jlg/L = Microgram(s) per liter. 
ND =Not detected. 
SWMU =Solid Waste Management Unit. 
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Table 3.2-4 
Summary of DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 

Monitoring Well CTF-MW1 Groundwater Sampling, HE Compound Analytical MDLs 
July 2002-May 2004 
(Off-Site Laboratory) 

EPA Method 8330Ba 
Detection Limit 

Analyte (!!J11'Ll 
2-Amino-4,6-dinitrotoluene 0.0409-0.162 
4-Amino-2,6-dinitrotoluene 0.064-0.325 
1 ,3-Dinitrobenzene 0.033-0.325 
2,4-Dinitrotoluene 0.0349-0.325 
2,6-Dinitrotoluene 0.0501-0.182 
HMX 0.0779-0.162 
Nitrobenzene 0.0131-0.162 
2-Nitrotoluene 0.064-0.325 
3-Nitrotoluene 0.064-0.325 
4-Nitrotoluene 0.064-0.325 
RDX 0.053-0.162 
Tetryl 0.032-0.487 
1 ,3,5-Trinitrobenzene 0.0249-0.325 
2,4,6-Trinitrotoluene 0.0779-0.162 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
J.tg/L = Microgram(s) per liter. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU =Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 

RCRA Metals 

RCRA metals analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW1 are summarized in Table 3.2-5. MDLs for the metals in groundwater analyses 
are presented in Table 3.2-6. Selenium was detected in seven of the eight groundwater 
samples at concentrations slightly above the NMED-approved background concentration 
(Dinwiddie September 1997). All other metal concentrations were below the NMED-approved 
background or other promulgated regulatory limits. 

Total Cyanide, NPN, Anions and Cations 

Cyanide, NPN, and anions and cations analytical results for the eight sets of groundwater 
samples collected from monitoring well CTF-MW1 are summarized in Table 3.2-7. MDLs for the 
cyanide, NPN, and anions and cations analyses are presented in Table 3.2-8. No cyanide was 
detected in any sample collected. NPN detections exceeded the NMED-established 
background value in every sampling round. Fluoride detections were all below the 
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Sample Attributes 
Record 

Numberb Sample Number 
605576 049492-008 

605760 060020-008 

606083 061023-008 

606257 061679-008 

606692 063012-008 

606911 063523-008 

607336 064407-010 

607543 065025-010 

Table 3.2-5 
Summary of DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 

Monitoring Well CTF-MW1 Groundwater Sampling, RCRA Metals Analytical Results 
July 2002-May 2004 
(Off-Site Laboratory) 

Metals (EPA Methods 3005n470 a) mg/L) 

Sample Date Arsenic Barium Cadmium Chromium Lead Mercury 
07-10-02 0.00291 J 0.0316 ND (0.00004) NO (0.00038) 0.000054 J ND (0.000047) 

(0.002) 
10-31-02 0.00161 J 0.034 0.000043 J ND (0.00038) 0.000098 J ND (0.000047 J) 

(0.003) (0.001) (0.002) 
02-06-03 0.00318 0.0342 NO (0.00004) 0.000981 J 0.000051 J ND (0.000047) 

(0.002) 
04-28-03 0.00176 J 0.0391 0.000069 J NO (0.00038 J) 0.000084 J ND (0.000047) 

(0.003) (0.002) 
08-27-03 0.0024 J 0.039 ND (0.00004) ND (0.00038) NO (0.00005) NO (0.000047) 

(0.003) 
12-02-03 0.00277 J 0.0377 NO (0.00004) ND (0.00038) 0.000067 J NO (0.000047) 

(0.003) (0.002) 
03-22-04 0.00127 J 0.0413 ND (0.00004) 0.00124 J NO (0.00005) ND (0.000047) 

(0.003) 
05-25-04 0.00368 J 0.041 NO (0.00004) 0.00165 J ND (0.00005) NO (0.000047) 

Quality Assurance/Quality Control Sample-Equipment Blank (mg!L) 

Selenium 
0.00536 

0.0072 J 

0.00663 J 

0.00718 J 

0.00716 J 

0.00572 

0.00685 J 

0.0048 J 
(0.005) 

607547 065034-010 05-24-04 0.00193 J NO (0.00019) NO (0.00004) 0.00199 NO (0.00005) ND (0.00064) NO (0.00004) 
(0.003) 

Regulatory Limits (mg!L) 

Maximum Contaminant Levelc 0.010 2.0 

Maximum Allowable Concentrationd 0.1 1.0 

Background Qoncentration9 _ _ _ _______ 0.014 0.12 
-

Note: Values in bold exceed background groundwater concentration. 

aEPA November 198!;1. 

bAnalysis request/chain-of-custody record. 

,_ --

0.005 0.1 NE 0.002 0.05 

0.01 0.05 0.05 0.002 0.05 

0.00047 0.043 0.01 0.002 0.005 

cMaximum contaminant level. Established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 

dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 
9 Dinwiddie September 1997. 
CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J =Analytical result was qualified as an estimated value. 
J ( ) =The reported value is greater than or equal to the MDL but is less than the 

practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 

mg/L 
ND () 
NE 
NMAC 
RCRA 
SWMU 

= Milligram(s) per liter. 
=Not detected above the MDL, shown in parentheses. 
= Not established. 
=New Mexico Administrative Code. 
= Resource Conservation and Recovery Act. 
= Solid Waste Management Unit. 

Silver 
NO (0.00004) 

NO (0.00004) 

NO (0.00004) 

ND (0.00004) 

ND (0.00004) 

ND (0.00004) 

ND (0.00004) 

NO (0.00004) 

NO (0.000047) 

NE 

0.05 

< 0.010 



Table 3.2-6 
Summary of DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 

Monitoring Well CTF-MW1 Groundwater Sampling, RCRA Metals Analytical MDLs 
July 2002-May 2004 
(Off-Site Laboratory) 

EPA Methods 3005/7470a 
Detection Limits 

Analyte (mg/L) 
Arsenic 0.001 
Barium 0.00019 
Cadmium 0.00004 
Chromium 0.00038 
Lead 0.00005 
Mercury 0.000047 
Selenium 0.00064 
Silver 0.00004 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/L = Milligram(s) per liter. 
SWMU =Solid Waste Management Unit. 
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Table 3.2-7 
Summary of DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 

Monitoring Well CTF-MW1 Groundwater Sampling, Total Cyanide, Nitrate plus Nitrite, Anions and Cations Analytical Results 
July 2002-May 2004 
(Off-Site Laboratory) 

Sample Attributes (EPA Methods 353.1 /3005/9012/9056a) (mg/L) 
Record Sample Sample Total Nitrate 

Numberb Number Date Cyanide plus Nitrite Bromide Calcium 
605576 049492 07-10-02 NO 7.9 0.631 89.3 

(0.00172) 
605760 060020 10-31-02 NO 7.3 ND (0.489) 92.0 

(0.00172) 
606083 061023 02-06-03 NO 7.14 0.735 86.4 

(0.00172) 
606257 061679 04-28-3 NO 7.15 0.701 92.3 

I (o.oo112 Jl 
606692 063012 08-27-03 NO 7.6 0.650 94.6 

(0.00172) 
606911 063523 12-02-03 NO 7.65 0.514 93.5 

(0.00172) 
607336 064407 03-22-04 NO 8.2 0.434 92.5 

(0.00172) 
607543 065025 05-25-04 NO 6.85 0.760 92.0 

(0.00172) 
Quality Assurance/Quality Control Sam_Qies-Equipment Blank Sample (mg/L) 
607240 064304-001 03-19-04 NS 0.16 NS 

Requlatorv Limits 
Maximum Contaminant Levelc 0.2 10 NE 

Maximum Allowable Concentrationd 0.2 10 NE 

Background Concentration6 NE 4.0 NE 

Note: Values in bold exceed background groundwater concentration. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 

NS 

NE 
NE 
NE 

Chloride Fluoride 
49.4 1.35 

54.3 1.40 

50.6 1.43 

47.1 1.40 

48.3 1.34 

49.0 1.41 

48.2 1.32 

49.9 1.45 J 

NS NS 

NE 4.0 
NE 1.6 
NE NE 

cMaximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11 (b)) . 
dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec 3103. 
6 Dinwiddie September 1997. 
CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems Site. 
EPA =U.S. Environmental Protection Agency. 
J = Analytical result was qualified as an 

estimated value. 

MDL 
mg/L 
NO () 

NE 

= Method detection limit. 
= Milligram(s) per liter. 
= Not detected above the MDL, shown 

in parentheses. 
= Not established. 

Magnesium Potassium Sodium Sulfate 
17.9 2.10 30.1 85.4 

19.3 1.95 28.9 89.9 

17.9 1.69 31.9 87.3 

19.1 2.02 32.5 79.8 

21.5 1.94 38.4 81.8 

20.1 1.88 31.8 93.8 

19.0 J 1.91 29.8 83.8 

19.3 1.71 28.5 J 85.9 

NS NS NS NS 

NE NE NE NE 
NE · NE NE NE 
NE NE NE NE 

NMAC = New Mexico Administrative Code. 
NS = Not sampled. 
SWMU = Solid Waste Management Unit. 



Table 3.2-8 
Summary of DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 

Monitoring Well CTF-MW1 Groundwater Sampling, Total Cyanide, 
Nitrate plus Nitrite, Anions and Cations Analytical MDLs 

July 2002-May 2004 
(Off-Site Laboratory) 

EPA Method 353.1/3005/9012/9056a 
Detection Limits 

Analyte (mg/L) 
Bromide 0.0978-0.489 
Calcium 0.04 
Chloride 0.161-0.322 
Fluoride 0.0553 
Magnesium 0.00633-0.0317 
Nitrate plus Nitrite 0.05-0.1 
Potassium 0.0151 
Sodium 0.00968 
Sulfate 0.965-1.93 
Total Cyanide 0.00172 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/L = Milligram(s) per liter. 
SWMU =Solid Waste Management Unit. 

corresponding established regulatory and/or background levels. No regulatory or background 
limits have been established for bromide, calcium, chloride, magnesium, potassium, sodium, or 
sulfate in groundwater. With the possible exception of the bromide analysis for the October 31, 
2002, sample, the anion and cation concentrations were similar for the eight quarters of 
sampling. 

3.3 Groundwater Sampling Quality Assurance/Quality Control Samples 
and Data Validation Results 

The laboratory data for the eight sets of groundwater sample analyses were reviewed and 
verified/validated according to "Verification and Validation of Chemical and Radiochemical 
Data," TOP 94-03, Rev. 0 (SNUNM July 1994) and "Data Validation Procedure for Chemical 
and Radiochemical Data," AOP 00-03, Rev. 01 (SNUNM December 2003). Annex C contains 
the data validation reports for the eight quarters of groundwater samples collected at this site. 

Throughout the DSS monitoring well sampling project, quality assurance (QA)/quality control 
(QC) samples were collected. These included duplicate, EB, and TB samples. Aqueous EB 
samples were typically collected after equipment decontamination following sample collection 
for a well. As part of the eight CTF-MW1 monitoring well sampling events, two EB samples 
were collected for VOCs, and one EB sample for HE compounds, metals, and NPN was 
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collected. Only trace concentrations of arsenic, chromium (Table 3.2-5), and NPN (Table 3.2-7) 
were detected in the EB samples associated with this monitoring well. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC groundwater samples. No VOCs were detected in the eight TBs associated with the eight 
quarters of VOC groundwater samples collected from monitoring well CTF-MW1 (Table 3.2-1 ). 

No duplicate groundwater samples were collected during the eight quarters of sampling from 
this monitoring well. 
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4.0 RISK ASSESSMENT REPORT FOR DSS SWMU 116 

4.1 Site Description and History 

DSS SWMU 116, the Building 9990 Septic System at SNUNM, is located in the Coyote Test 
Field on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the 
U.S. Department of Energy (DOE). The abandoned system consisted of two drain systems. 
The septic system for Building 9990 consisted of one 750-gallon septic tank connected to a 
distribution box that in turn emptied to four seepage pits. A fifth seepage pit received 
wastewater from a darkroom sink and floor drains on the west side of the building. Available 
information indicates that Building 9990 was constructed in 1971 (SNUNM March 2003), and it 
is assumed that the septic system was constructed at the same time. No significant activity has 
occurred at Building 9990 since 1994, and the septic tank was last pumped in the spring of 1989 
(SNUNM June 1996). Waste in the septic tank was removed and managed according to 
SNUNM policy. The systems were reportedly abandoned in the early 1990s (Jones July 1993) 
but the building was not connected to the City of Albuquerque sanitary sewer system. Residual 
sludge remaining in the tank after the 1989 pumping was removed on December 4, 1995. The 
empty and decontaminated septic tank was inspected by the NMED on December 15, 1995, 
and a closure form was signed (SNUNM December 1995). The septic tank and five seepage 
pits were then backfilled with clean, native soil from the area in early 1996. 

Environmental concern about DSS SWMU 116 is based upon the potential for the release of 
COGs in effluent discharged to the environment via the seepage pits and septic tank at this site. 
Because operational records were not available, the investigation was planned to be consistent 
with other DSS site investigations and to sample for possible COGs that may have been 
released during facility operations. 

The ground surface in the vicinity of the site slopes to the southwest. The closest major 
drainage is a tributary of the Arroyo del Coyote, located approximately 0.45 miles northwest of 
the site. No springs or perennial surface-water bodies are located within 4,000 feet of the site. 
Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site 
is potentially rapid because the surface slopes to the southwest. Infiltration of precipitation is 
almost nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. 
The estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the 
annual rainfall (SNUNM March 1996). Most of the area immediately surrounding SWMU 116 is 
unpaved with some native vegetation, and no storm sewers are used to direct surface water 
away from the site. 

DSS SWMU 116 lies at an average elevation of approximately 6,120 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in Precambrian gneissic 
bedrock. As measured in the nearest groundwater monitoring well, CTF-MW1, approximately 
515 feet to the southwest of Building 9990, groundwater is approximately 230 feet bgs. 
Groundwater flow is thought to be southwest in this area (SNUNM April2004). The nearest 
production wells are northwest of the site and include KAFB-4 and KAFB-11 , which are 
approximately 6.7 and 5.3 miles away, respectively. 
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4.2 Data Quality Objectives 

Soil sampling was conducted at DSS SWMU 116 in 1995 and 2002 in accordance with the 
rationale and procedures described in the approved "Septic Tanks and Drainfields ADS [Activity 
Data Sheet]-1295 RCRA Facility Investigation [RFI] Work Plan" (SNUNM March 1993), the SAP 
for the RFI of the septic tanks and drainfields (IT March 1994), and subsequent site-specific 
addenda to the Work Plan and SAP based upon discussions with the NMED/HRMB. 

Groundwater sampling was conducted at DSS SWMU 116 on a quarterly basis from July 2002 
to May 2004. Groundwater is not evaluated in this risk assessment because with the exception 
of NMED-approved background exceedances for NPN and selenium, concentrations of 
detected COCs were below promulgated regulatory limits, and because no groundwater 
exposure pathway exists at the site. 

The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 4.2-1 summarizes the rationale for determining the soil sampling locations at this site. 
The source of potential COCs at DSS SWMU 116 was effluent discharged to the environment 
from the seepage pits at this site. 

Table 4.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 116 Potential COC 
Sampling Area(s) Source 

Soil adjacent to the Effluent 
seepage pits discharged to the 

environment from 
the seepage pits 

Soil adjacent to the Effluent 
septic tank discharged to the 

environment from 
the septic tank 

coc 
DSS 
NA 
SWMU 

=Constituent of concern. 
=Drain and Septic Systems. 
=Not applicable. 
=Solid Waste Management Unit. 

AU6-05NV P/SNL05:r5696.doc 

Number of Sample Sampling 
Sampling Density Location 
Locations (samples/acre) Rationale 

5 NA Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the seepage pits 

1 NA Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the septic tank 
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Initial attempts in October 1994 to collect soil samples using a Geoprobe™ were unsuccessful 
due to subsurface refusal. Subsequent Geoprobe™ drilling and backhoe excavations 
determined that the seepage pits and septic tank were placed into excavations into the shallow 
bedrock, and the annular space was backfilled with aggregate. As a result, it was not possible 
to collect sufficient soil for analysis or to collect the deeper samples required at 1 0 feet below 
the upper sampling interval using the Geoprobe™ sampling apparatus. Therefore, in January 
1995, soil samples were collected from backhoe excavations next to each of the five seepage 
pits and from one excavation next to the septic tank. Samples were collected at 13 feet bgs in 
the excavations adjacent to the seepage pits, and at 8.5 feet bgs in the excavation adjacent to 
the septic tank; the depths were equal to the base of the structures. Soil samples were 
collected using procedures described in the NFA proposal (SNUNM June 1996). On 
October 10, 2002, two additional samples for HE compounds were collected at two locations 
specified by the NMED (locations SP-3 and SP-5, Figure 1.2-2). Boreholes were drilled 
adjacent to the two seepage pits, and samples for HE analysis were collected at the greatest 
depth interval reached, 8 feet bgs, using a Geoprobe TM sampler inside the drill rig augers. 
Table 4.2-2 summarizes the types of confirmatory and QA/QC samples collected at the site and 
the laboratories that performed the analyses. 

The soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), 
polychlorinated biphenyls (PCBs), HE compounds, RCRA metals, hexavalent chromium, 
cyanide, isotopic uranium, tritium, and radionuclides by gamma spectroscopy. The samples 
were analyzed by off-site laboratories (Quanterra Environmental Services [QES], General 
Engineering Laboratories, Inc. [GEL], and Thermo Analyticallnc./Eberline Laboratories [TMA]) 
and at the on-site SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. 
Table 4.2-3 summarizes the analytical methods and data quality requirements from the RFI 
Work Plan (SNUNM March 1993) and the SAP for the RFI of septic tanks and drainfields 
(IT March 1994). 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of one 
TB (for VOCs only), one set of field duplicate samples, and one set of EB samples. No 
significant QA/QC problems were identified in the QA/QC samples. 

All of the 1995 and 2002 DSS SWMU 116 soil sample results were verified/validated by 
SNUNM. The off-site laboratory results from QES, GEL, and TMA were reviewed according to 
"Verification and Validation of Chemical and Radiochemical Data," TOP 94-03, Rev. 0 (SNUNM 
July 1994) or earlier ER Project Administrative Operating Procedures (AOPs). The 2002 
samples were validated according to the SNUNM ER Project "Data Validation Procedure for 
Chemical and Radiochemical Data," AOP 00-03, Rev. 0 (SNUNM December 1999). The 
gamma spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory 
Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 1996b) or an 
earlier procedure. The reviews confirmed that the analytical data are defensible and therefore 
acceptable for use in this RSI response. Therefore, the data quality objectives (DQOs) have 
been fulfilled. 
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Table 4.2-2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS SWMU 116 

Sample Type VOCs SVOCs PCBs 
Confirmatory 6 6 6 
Duplicates 1 1 1 
EBs and TBsa 2 1 1 
Total Samples 9 8 8 
Analytical Laboratory QES QES QES 

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL =General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TB = Trip blank. 
TMA = Thermo Analytical lnc./Eberline Laboratories. 
VOC = Volatile organic compound. 

RCRA Hexavalent Total Isotopic 
HE Metals Chromium Cyanide Uranium 
2 6 6 6 6 
0 1 1 1 1 
0 1 1 1 0 
2 8 8 8 7 

GEL QES QES QES TMA 
- ------

Gamma 
Spectroscopy 

Tritium Radionuclides 
1 1 
0 0 
0 0 
1 1 

TMA RPSD 



Table 4.2-3 
Summary of Data Quality Requirements for DSS SWMU 116 

Analytical Data Quality 
Method3 Level QES GEL TMA RPSD 

VOCs Defensible 6 None None None 
EPA Method 8260 
SVOCs Defensible 6 None None None 
EPA Method 8270 
PCBs Defensible 6 None None None 
EPA Method 8082 
HE Compounds Defensible None 2 None None 
EPA Method 8330 
RCRA Metals Defensible 6 None None None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 6 None None None 
EPA Method 7196A 
Total Cyanide Defensible 6 None None None 
EPA Method 9012A 
Isotopic Uranium Defensible None None 6 None 
HASL-300 
Tritium Defensible None None 1 None 
EPA Method 906.0 or 
equivalent 
Gamma Spectroscopy Defensible None None None 1 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include QNQC samples such as duplicates, trip blanks, and 
equipment blanks. 
3 EPA Methods from EPA (November 1986). 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL =General Engineering Laboratories, Inc. 
HASL = Health and Safety Laboratory. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QNQC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TMA =Thermo Analytical lnc./Eberline Laboratories. 
VOC = Volatile organic compound. 
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4.3 Determination of Nature, Rate, and Extent of Contamination 

4.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 116 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual site model for SWMU 116, which is presented in this risk 
assessment report. The quality of the data specifically used to determine the nature, migration 
rate, and extent of contamination is described in the following sections. 

4.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
SWMU 116 are evaluated using laboratory analyses of the soil samples. The analytical 
requirements include analyses for VOCs, SVOCs, PCBs, HE compounds, RCRA metals, 
hexavalent chromium, cyanide, isotopic uranium, tritium, and radionuclides by gamma 
spectroscopy. The analytes and methods listed in Tables 4.2-2 and 4.2-3 are appropriate to 
characterize the COGs and potential degradation products at SWMU 116. 

4.3.3 Rate of Contaminant Migration 

The seepage pits and septic tank at DSS SWMU 116 were deactivated in the early 1990s when 
the drain systems were abandoned. The migration rate of COGs that may have been 
introduced into the subsurface via the seepage pits and septic tank at this site was therefore 
dependent upon the volume of aqueous effluent discharged to the environment from these 
systems when they were operational. Any migration of COGs from this site after use of the 
seepage pits and septic tank was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COGs may have been discharged to the subsurface from these 
systems. Analytical data generated from the soil sampling conducted at the site are adequate 
to characterize the rate of COC migration at SWMU 116. 

4.3.4 Extent of Contamination 

Subsurface soil samples were collected from backhoe excavations at six locations and 
boreholes drilled at two locations adjacent to the effluent release points (seepage pits and septic 
tank) at the site to assess whether releases of effluent from these drain systems caused any 
environmental contamination. 

The January 1995 soil samples were collected from backhoe excavations next to each of the 
five seepage pits and from one excavation next to the septic tank. Samples were collected at 
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13 feet bgs in the excavations adjacent to the seepage pits, and at 8.5 feet bgs in the 
excavation adjacent to the septic tank; the depths were equal to the base of the structures. On 
October 10, 2002, two additional samples for HE compounds were collected from two boreholes 
drilled adjacent to two seepage pits at the greatest depth reached, 8 feet bgs, using a 
Geoprobe™ sampler inside the drill rig augers. This sampling procedure was required by 
NMED regulators and has been used at numerous DSS-type sites at SNUNM. The soil 
samples are considered to be representative of the soil potentially contaminated with the COGs 
at this site and are sufficient to determine the vertical extent of COGs. 

4.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
SWMU 116 NFA proposal (SNUNM June 1996) describes the identification of COGs and the 
sampling that was conducted in order to determine the concentration levels of those COGs 
across the site. Generally, COGs evaluated in this risk assessment include all detected organic 
and all inorganic and radiological COGs for which samples were analyzed. When the detection 
limit of an organic compound is too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound is retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation uses only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4.4-1 and 4.4-2. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COGs are evaluated. The nonradiological COGs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4.4-1 lists the nonradiological COGs and Table 4.4-2 lists the radiological COGs for the 
human health risk assessment at DSS SWMU 116. All samples were collected from depths of 
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNUNM maximum background concentration values (Dinwiddie 
September 1997). Section 4.6.4.2 discusses the results presented in Tables 4.4-1 and 4.4-2. 

4.5 Fate and Transport 

The primary releases of COGs at DSS SWMU 116 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9990 septic system. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site. Because the seepage pits are no longer 
active, additional infiltration of water is not expected. Infiltration of precipitation is essentially 
nonexistent at SWMU 116, as virtually all of the moisture either drains away from the site or 
evaporates. Because groundwater at this site is approximately 230 feet bgs, the potential 
for COGs to reach groundwater through the unsaturated zone above the water table is 
extremely low. 
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Table 4.4-1 
Non radiological COCs for Human Health Risk Assessment at DSS SWMU 116 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Maximum SNUNM Concentration Less Than 

Concentration Background or Equal to the Applicable BCF 
(All Samples) Concentration SNUNM Background (maximum Log K0w 

coc (mg/kg) (mg/kg)a Screening Value? aquatic) (for orqanic COGs) 

Inorganic 

Arsenic 5.1 9.8 Yes . 44c 

Barium 117 246 Yes 170d 

Cadmium 0.25e 0.64 Yes 64C 

Chromium, total 5.4 18.8 Yes 16C 

Chromium VI o.o5e NC Unknown 16C 

Cyanide 3.7 NC Unknown NC 

Lead 6.2 18.9 Yes 49c 

Mercury o.o5e 0.055 Yes s,sooc 

Selenium 0.25e 2.7 Yes soo1 

Silver 1.7 <0.5 No o.sc 

Organic 

Acetone 0.011 NA NA 0.699 

Carbon disulfide o.oose NA NA 7.99 

2-Hexanone o.oo5e NA NA 6h 

Methylene chloride 0.003 J NA NA 59 

Methyl isobutyl ketone o.oo5e NA NA si 

PCB (Aroclor-1260) 0.039 NA NA 31 ,200c 

Total xylenes 0.0025e NA NA 23.49 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Canyons Study Supergroup. 
bNMED March 1998a. 
cyanicak March 1997. 
dNeumann 1976. 
eNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum detected concentration). 
1Callahan et al. 1979. 
9Howard 1990. 

--
--
--
--
--
--
--
--
--
--

-0.249 

2.939 
1.38h 

1.259 

1.19i 

6.72c 

1.5i 

Bioaccumulator?b 
(BCF>40, 

Log K0w>4) 

Yes 
Yes 
Yes 
No 

No 

Unknown 

Yes 
Yes 
Yes 
No 

No 

No 

No 

No 

No 

Yes 
No 
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Table 4.4-1 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS SWMU 116 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

hHoward 1993. 
iMicromedex, Inc. 1998. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
K

0
w = Octanol-water partition coefficient. 

Log = Logarithm (base 1 0). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
PCB = Polychlorinated biphenyl. 
SNUNM = Sandia National Laboratories/New Mexico. 

~ SWMU = Solid Waste Management Unit. 
c.b -- = Information not available. 
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Table 4.4-2 
Radiological COGs for Human Health Risk Assessment at DSS SWMU 116 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNUNM Background Equal to the Applicable 
(All Samples) Activity SNUNM Background BCF 

coc (pCi/g)a (pCi/g)b Screening Value? (maximum aquatic) 
Cesium-137 0.0288 1.55 Yes 
Thorium-232 0.671 1.03 Yes 
Tritium ND (0.0115) 0.021 9 Yes 
Uranium-235 ND (0.294) 0.16 No 
Uranium-238 ND (2.07) 2.31 Yes 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Canyons Study Supergroup. 
cNMED March 1998a. 

3,000d 
3,000d 

NA 
900d 
900d 

~ dBaker and Soldat 1992. 

Is COCa 
Bioaccumulator?c 

(BCF >40) 
Yes 
Yes 
No 

Yes 
Yes 

;:; 9Tharp February 1999, 420 pCi/L = 0.021 pCi/g assuming a soil density of 1 gram/cubic centimeter and a 5 percent soil moisture. 
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BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
ND ( ) =Not detected above the MDA, shown in parentheses. 
ND ( ) = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 



The COGs at DSS SWMU 116 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COGs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological COC (uranium-235), the 
aridity of the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms are expected to result in significant losses or transformations of the inorganic 
COGs. 

The organic COGs at DSS SWMU 116 are VOCs and PCBs. Organic COGs may be degraded 
through photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore 
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes chemical 
transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COGs in the soil, the loss of VOCs through volatilization is expected to be minimal. 

Table 4.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 116. 
The COGs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COGs is low, and loss through decay of the radiological COC is insignificant 
because of its long half-life. 

Table 4.5-1 
Summary of Fate and Transport at DSS SWMU 116 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

4.6 Human Health Risk Assessment 

4.6.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 
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Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, the 
incremental total effective dose equivalent (TEDE) and estimated incremental cancer risk 
are calculated by subtracting applicable background concentrations directly from maximum 
on-site contaminant values. This background subtraction applies only when a radiological 
COC occurs as contamination and exists as a natural background radionuclide. 

Step 6. These values are compared with guidelines established by the EPA, NMED, and DOE to 
determine whether further evaluation and potential site cleanup are required. 
Nonradiological COC risk values also are compared to background risk so that an 
incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

4.6.2 Step 1 . Site Data 

Section 4.1 of this risk assessment provides the site description and history for DSS 
SWMU 116. Section 4.2 presents a comparison of results to DQOs. Section 4.3 discusses 
the nature, rate, and extent of contamination. 

4.6.3 Step 2. Pathway Identification 

DSS SWMU 116 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Annex D for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at 
SWMU 116 is approximately 230 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 4.6.3-1 shows the conceptual model flow diagram for SWMU 116. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 
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Conceptual Site Model Flow Diagram for DSS SWMU 116, Building 9990 Septic System, Coyote Test Field 



4.6.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COG concentration to the background screening level. The methodology and results 
are described in the following sections. 

4.6.4.1 Methodology 

Maximum concentrations of nonradiological COGs are compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4.4-1 and used to calculate risk attributable 
to background in Section 4.6.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COGs that exceed the SNUNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993}. The resultant radiological COGs remaining after this step are 
referred to as background-adjusted radiological COGs. Radiological COGs that do not have a 
background value and are detected above the analytical minimum detectable activity (MDA) are 
carried through the risk assessment at the maximum levels. 

4.6.4.2 Results 

Tables 4.4-1 and 4.4-2 show the DSS SWMU 116 maximum COG concentrations that were 
compared to the SNUNM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. For the nonradiological COGs, one constituent (silver) was 
measured at a concentration greater than the background screening value. Two constituents 
(hexavalent chromium and cyanide) do not have quantified background screening 
concentrations; therefore it is unknown whether these COGs exceed background. Seven 
constituents are organic compounds that do not have corresponding background screening 
values. 

The maximum concentration value for PCBs (Aroclor-1260) is 0.039 milligrams (mg)/kilogram 
(kg). This concentration is less than the EPA screening level of 1 mg/kg (Title 40, Code of 
Federal Regulations, Part 761 ). Because the maximum concentration for PCBs at this site is 
less than the screening value, PCBs are eliminated from further consideration in the human 
health risk assessment. ' 

For the radiological COGs, one constituent (U-235} exhibited an MDA greater than the 
background screening level. 

4.6.5 Step 4. Identification of Toxicological Parameters 

Tables 4.6.5-1 (nonradiological) and 4.6.5-2 (radiological) list the COGs retained in the risk 
assessment and provide the values for the available toxicological information. The toxicological 
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Table 4.6.5-1 
Toxicological Parameter Values for DSS SWMU 116 Nonradiological COGs 

RfD0 RtDinh SF0 SFinh 

coc (mq/kq-d) Confidencea (mq/kq-d) Confidencea (mq/kq-o)·1 {mq/kq-d)-1 

Inorganic 
Chromium VI 3E-3c L 2.3E-6c -- -- 4.2E+1c 
Cyanide 2E-2c M -- -- -- --
Silver 5E-3c L -- -- -- --
Organic 
Acetone 1 E-1 c L 1 E-1 8 -- -- --
Carbon disulfide 1 E-1c M 2E-1c M -- --
2-Hexanone 4E-29 -- 1.4E-39 -- -- --
Methylene chloride 6E-2c M 8.6E-1 h -- 7.5E-3c 1.6E-3c 
Methyl isobutyl ketone 8E-2h -- 2.3E-2h -- -- --
Total xylenes 2E+Oc M 2E-1 8 

L. ------L_ ____ -- --
aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
8Toxicological parameter values from EPA Region 6 (EPA 2004b). 
~Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
9Toxicological parameter values from EPA Region 3 electronic database (EPA 2002a). 
hToxicological parameter values from HEAST (EPA 1997a). 

Cancer Classb 

A 

D 
D 

D 

--
--
B2 

--
D 

ABS = Gastrointestinal absorption coefficient. 
COC =Constituent of concern. 

NMED 

RfDinh 
RfDO 

SFinh 
SFO 
SWMU 

= New Mexico Environment Department. 
= Inhalation chronic reference dose. 

DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)-1 = Per milligram per kilogram-day . 

=Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Solid Waste Management Unit. 
= Information not available. 

ABS 

O.Q1d 

0.1d 

0.01d 

0.01 1 

0.251 

0.01 1 

0.1 d 

0.01 1 

0.1 d 



coc 
U-235 

Table 4.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 116 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
(1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

4.70E-11 1.30E-08 2.70E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 
SWMU =Solid Waste Management Unit. 

values for the nonradiological COCs presented in Table 4.6.5-1 were obtained from the 
Integrated Risk Information System (IRIS) (EPA 2004a), the Health Effects Assessment 
Summary Tables (HEAST) (EPA 1997a), the Technical Background Document for Development 
of Soil Screening Levels (NMED February 2004), Risk Assessment Information System (ORNL 
2003), and EPA Regions 3 and 6 (EPA 2002a, EPA 2004b). Dose conversion factors (DCFs) 
used in determining the excess TEDE values for radiological COCs for the individual pathways 
are the default values provided in the RESRAD computer code (Yu et al. 1993a) as developed 
in the following documents: 

4.6.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section 4.6.6.1 describes the exposure assessment for this risk assessment. Section 4.6.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
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scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use scenarios. 

4.6.6.1 Exposure Assessment 

Annex D provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
annex shows parameters for both industrial and residential land-use scenarios. The equations 
for nonradiological COGs are based upon the Risk Assessment Guidance for Superfund 
(RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 1989), the 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004), as well as other EPA and NMED guidance documents, and reflect the reasonable 
maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the radiological 
COC, the coded equation provided in RESRAD computer code is used to estimate the 
incremental TEDE and cancer risk for individual exposure pathways. Further discussion of this 
process is provided in the "Manual for Implementing Residual Radioactive Material Guidelines 
Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for this site is 
industrial, risk and TEDE values for a residential land-use scenario are also presented. 

4.6.6.2 Risk Characterization 

Table 4.6.6-1 shows an HI of 0.00 for the DSS SWMU 116 nonradiological COCs and an 
estimated excess cancer risk of 2E-8 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COCs. Table 4.6.6-2 shows an HI of 0.00 and no quantified 
estimated excess cancer risk for the SWMU 116 associated background constituents under the 
designated industrial land-use scenario. 

For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE 
of 1.9E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for SWMU 116 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 1.6E-7. 

For nonradiological COGs under the residential land-use scenario, the HI is 0.01 with an 
estimated excess cancer risk of 4E-8 (Table 4.6.6-1). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although the 
EPA (1991) guidelines generally recommend that inhalation not be included in a residential 
land-use scenario, this pathway is included because of the potential for soil in Albuquerque, 
New Mexico, to be eroded and for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered (see 
Annex D). Table 4.6.6-2 shows an HI of 0.00 and no quantified estimated excess cancer risk for 
the DSS SWMU 116 associated background constituents under the residential land-use 
scenario. 
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Table 4.6.6-1 
Risk Assessment Values for DSS SWMU 116 Nonradiological COGs 

Industrial Land-Use Residential Land-Use 
Maximum Scenario3 Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Chromium VI O.OSb 0.00 SE-11 0.00 1 E-1 0 
Cyanide 3.7 0.00 -- 0.00 --
Silver 1.7 0.00 -- 0.00 --
Organic 
Acetone 0.011 0.00 -- 0.00 --
Carbon disulfide 0.005b 0.00 -- 0.00 --
2-Hexanone 0.005b 0.00 -- 0.00 --
Methylene chloride 0.003 J 0.00 2E-8 0.00 4E-8 

Methyl isobutyl ketone 0.005b 0.00 -- 0.00 --
Total xylenes 0.0025 0.00 -- 0.00 --

Total 0.00 2E-8 0.01 4E-8 

3 EPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Table 4.6.6-2 
Risk Assessment Values for DSS SWMU 116 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Chromium NC --
Cyanide NC --
Silver <0.5 --

Total 0.00 

3 Dinwiddie September 1997, Canyons Study Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU =Solid Waste Management Unit. 

= Information not quantified. 
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Cancer 
Risk 

--

--
--

--
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Scenariob 

Hazard Cancer 
Index Risk 

-- --
-- --
-- --
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For the radiological COGs, the incremental TEDE for the residential land-use scenario is 
5.0E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 116 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 116 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 4.8E-7. The excess cancer risk from the 
nonradiological and radiological COGs should be summed to provide risk estimates for persons 
exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b). This summation is tabulated in Section 4.6.9. 

4.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COGs under the industrial land-use scenario, the HI is 0.00 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer 
risk is 2E-8. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COGs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated 
incremental excess cancer risk is 1.95E-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs under an industrial land-use scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
1.9E-2 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b ). The estimated incremental excess cancer risk is 1.6E-7. 

The calculated HI for the nonradiological COGs under the residential land-use scenario is 0.01, 
which is below numerical guidance. The estimated excess cancer risk is 4E-8. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.01 and the estimated incremental cancer risk is 4.16E-8 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COGs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
5.0E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
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suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 4.8E-7. 

4.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 116 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994 ), the 
June 1998 RSI (NMED June 1998), and subsequent negotiations with the NMED/HRMB. The 
data from soil samples collected at effluent release points are representative of potential COC 
releases to the site. The analytical requirements and results satisfy the DQOs, and data quality 
was verified/validated in accordance with SNUNM procedures. Therefore, there is no 
uncertainty associated with the data quality used to perform the risk assessment at SWMU 116. 

Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COGs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 4.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Regions 3 and 6 (EPA 2002a, EPA 2004b), Risk 
Assessment Information System (ORNL 2003), and Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004). Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical 
Background Document for Development of Soil Screening Levels (NMED February 2004), Risk 
Assessment Information System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 
2002b). Because of the conservative nature of the RME approach, uncertainties in toxicological 
values are not expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under the industrial land-use scenario compared to established numerical guidance. For 
the radiological COC, the conclusion of the risk assessment is that potential effects on human 
health for both the industrial and residential land-use scenarios are below background and 
represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). The overall uncertainty in all of the steps in the risk assessment 
process is not considered to be significant with respect to the conclusion reached. 

4.6.9 Summary 

DSS SWMU 116 contains identified COGs consisting of some inorganic, organic, and 
radiological compounds. Because of the location of the site, the designated industrial land-use 
scenario, and the nature of contamination, potential exposure pathways identified for this site 
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include soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and 
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same 
exposure pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
2E-8; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 1.95E-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the industrial land-use 
scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.01) is below the 
accepted numerical guidance from the EPA. The estimated excess cancer risk is 4E-8. Thus, 
excess cancer risk is below the acceptable risk value provided by the NMED for a residential 
land-use scenario (Bearzi January 2001 ). The incremental HI is 0.01 and the estimated 
incremental excess cancer risk is 4.16E-8 for the residential land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the residential land
use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much less than EPA guidance values. The estimated TEDE is 1.9E-3 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding estimated incremental cancer risk value is 1.6E-7 for the 
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
scenario that results from a complete loss of institutional control is 5.0E-2 mrem/yr with an 
associated risk of 4.8E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS SWMU 116 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 4.6.9-1. 

Table 4.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 116, Building 9990 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 1.95E-8 1.6E-7 1.8E-7 
Residential 4.16E-8 4.8E-7 5.2E-7 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 
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4. 7 Ecological Risk Assessment 

4.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (CO PEGs) in the soil at DSS SWMU 116. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial seeping assessment followed by a more detailed 
risk assessment if warranted by the results of the seeping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the seeping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

4.7.2 Scoping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A seeping risk-management decision (Section 4.7.2.4) summarizes the seeping 
results and assesses the need for further examination of potential ecological impacts. 

4.7.2.1 Data Assessment 

As indicated in Section 4.4, all COGs at DSS SWMU 116 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COGs 
are considered to be COPECs. 

4.7.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

4.7.2.3 Fate and Transport Potential 

The potential for the COGs to migrate from the source of contamination to other media or biota 
is discussed in Section 4.5. As noted in Table 4.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COGs at this site. 
Degradation, transformation, and radiological decay of the COGs also are expected to be of low 
significance. 

AU6-05/W P/SNL05• r5696.doc 4-23 840857.03.01 06/09/05 4•50 PM 



4.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COGs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April 2004) is recommended for DSS 
SWMU 116 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

• No COGs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• Groundwater is not evaluated in the risk assessment because concentrations of 
detected COGs were below promulgated regulatory limits, and because no 
groundwater exposure pathway exists at this site. 

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April2004) is recommended for DSS SWMU 116. This is consistent with the NMED's 
NFA Criterion 5, which states, ''the SWMU/AOC has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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ANNEXA 
DSS SWMU 116 

2002 HE Soil Sampling Data Validation Results 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque. NM 87123 
Pbone:SOS-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: December 19,2002 

TO: File 

FROM: Kevin Lambert 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation - SNL 
DSS Soil Sampling, ARICOC No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL), and Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using method EPA900.0 
gross alpha/beta. No problems were identified with the data package that result in the 
qualification of data. 

Data are acceptable except as noted above. ac measures appear to be adequate. The 
following sections discuss the data review and validation. 

Holdina TimeaJPreservation 

The samples were property preserved and analyzed within the prescribed holding times for 
applicable analyses. 

Calibration 

The case narratives state initial and continuing calibration met requirements for applicable 
analyses. 

Blank! 

No target analytes were detected above the MDA in the method blanks except for beta. 
Beta sample results were > 5x the blank concentration; no data are qualified as a result. 

1racerlCarrier Recovery 

Not Applicable 



Laboratory Control Sample ILCS) 

The LCS met QC acceptance criteria for applicable analyses. 

Matrix Spike (MS) 

The MS met ac acceptance criteria for applicable analyses 

Laboratory Replicate 

The replicate met ac acceptance criteria for applicable analyses. 

Neaatlve Bias 

Not Applicable 

Detection Limits/Dilutions 

All detection limits were property reported. No samples were diluted. 

OtherQC 

No field duplicate pair, equipment blank (EB), or field blank (FB) was submitted on the 
ARCOCs. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM s7n3 
Phone:505-29~5201 
Fax: 505-299-6744 
Email: mioteer@aol.com 

MEMORANDUM 

DATE: December 17,2002 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Organic Data Review and Validation - SNL 
DSS Soil Sampling, AR/COC No. 605785 & 605805, SDG No. 68835 & 
68837 {GEL), and Project!Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

All samples were prepared and ~nalyzed with accepted procedures using method 
EPA8260A/B VOC, EPA 8270C SVOC, EPA8330 HE, and EPA8082 PCB. All compounds 
were successfully analyzed. Problems were identified with the data package that result in the 
qualification of data. 

1. VOC: The following target analytes were detected e DL) in one or more of the blanks 
{TB). The associated sample results are qualified as noted below. 

Sample 68835-009 

Sample 68835-010 

Aceton.e was > the RL but < 1 Ox the TB concentration and is 
qualified non-detect {NO) at the reported value, ·6.34 U, 81: 

Acetone was NO and is not qualified as a result. 

Data is acceptable and QC measures appear to be adequate. The following sections discuss 
the data review and validation. 

Holdina Times 
I 

All samples were extracted and analyzed within the prescribed holding times and properly 
preserved for the applicable analyses. 

CaHbration 

The initial calibration and continuing calibration data met QC acceptance criteria for the 
applicable analyses except as follows. 



Blanks 

VOC: The calibration RFs for trichloroethene (0.23 and 0.24) were < the specified 
minimum RF (0.30). However, the calibration RSDs and CCV %Ds for trichloroethene 
met ac acceptance aiteria. Associated sample results were NO and as a result 
based on professional judgment no data are qualified. 

SVOC: The calibration R2 for 4-nitrophenol (0.985) was >0.90 but < 0.99 and the CCV 
%Ds (27% and -29% respectively) were > 20% but~ 40%. Associated sample 
results were NO and as a result based on professional judgment no data are qualified. 
The CCV %0 for 2,4,5-trichlorophenol (26%), 2,4-dinitrophenol (-22%), and 
hexachlorocyclopentadiene (-32%) were > 20% but~ 40%. Associated sample 
results were NO and as a result based on professional judgment no data are qualified. 
The CCV %0 foro-cresol (51%) was > 40% but~ 60% with a high bias. Associated 
sample results were NO and as a result based on professional judgment no data are 
qualified. 

No target analytes were detected in the blanks for the applicable analyses except as noted 
above in the summary section. 

Surroaates 

The surrogate recoveries met QC acceptance criteria for the applicable analyses. 

Internal Standards 

Internal standards data met QC acceptance criteria for the applicable analyses. 

Matrix Spikelllatrix Spike Duplicate OISJIISD) 

The MSIMSD met ac acceptance criteria for the applicable analyses except as follows. 

VOC: The MSIMSD was run on sample of similar matrix from another SNL SDG. No 
data are qualified as a result. The MSIMSO met ac acceptance criteria. 

Laboratory Control Sample fLCS) 

The LCS met QC acceptance criteria for the applicable analyses. No LCSD was provided 
with the SDG. Laboratory precision was assessed using the MSIMSO, which met ac 
acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported for the applicable analyses. No dilutions were 
required. 



Confirmation 

Not required for the applicable analyses. Sample results were NO. 

OtherQC 

A trip blank was submitted on the ARCOCs. No field duplicate pair, equipment blank 
(EB) or field blank (FB) was submitted on the ARCOCs. 

No other speciftc issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque. NM 87123 
Phone:SOS-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: December 19, 29()2 

TO: File 

FROM: Kevin Lambert 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Soil Sampling, ARICOC -No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL), and Project!Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNl.INM ER Project AOP Q0-03. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods 
EPA6010B ICP-AES, EPA7471A CVAA, EPA9012A total cyanide, and EPA7196A 
hexavalent chromium. Problems were identifred with the data package that result in the 
qualification of data. 

1. ICP-AES: The following target analytes were detected e DL) in one or more of the blanks 
(ICB, MB). The associated sample results are qualified as noted below. 

Samples 68835-011 and -012 Selenium was< 5x the blank concentration and is 
qualified • J, B, B3. • 

Chromium was non-detect (NO) or > 5x the blank 
concentrations; no data are qualified as a result. 

2. ICP-AES: The replicate RPD for barium (22%) was outside QC acceptance criteria (20%). 
Associated sample results were detects and are qualified •J, P1." 

Data are acceptable and reported QC measures appear to be adequate. The following 
sections discuss the data review and validation. 

Holdina Times/Preservation 

All samples were analyzed within the prescribed holding times and properly preserved for the 
applicable analyses. 



Calibration 

The initial and continuing calibration data met QC acceptance criteria for the applicable 
analyses. The case narratives state the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses except as 
follows. 

ICP-AES: Chromium and selenium were detected in one or more of the blanks (see 
Data Validation Worksheet). Sample results are qualified as noted above in the 
summary section. 

ICP Interference Check Sample (ICS) 

ICP-AES: The ICS data met QC acceptance criteria. 

Matrix Spike (MS) 

The MS met QC acceptance criteria for the applicable analyses except as follows. 

ICP-AES: It should be noted the MS %R limits do not apply for barium since the 
sample concentrations are > 4x the spike concentrations. No data are qualified 
as a result. 

CVM: The MS was run on a sample from another SNL SDG and met QC 
acceptance criteria. No data are qualified as a result. 

Replicate 

The replicate met QC acceptance criteria for the applicable analyses except as follows. 

ICP-AES: Barium RPD was outside QC acceptance criteria (see Data Validation 
Worksheet}. Sample results are qualified as noted above in the summary section. 

Laboratory C,ontrol Sample fLCS) 

The LCS met QC acceptance criteria for the applicable analyses except as follows. 

Total CVanide: The LCS %R (165%) was> the upper QC acceptance limit 
(138%). Sample results were NO and no data are qualified as a result. 

It should be noted that no LCSD was provided with the SDG. No data are qualified as a 
result. Laboratory precision was assessed using the replicate, which met QC acceptance 
criteria except as noted above in the summary section. 



ICP Serial Dilution 

ICP-AES: The serial dilution met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported for the applicable analyses. No dilutions were 
required except as follows. 

ICP-AES: Sample 68835-012 required a 5x dilution for chromium due to matrix 
interference for this analysis. 

OtberQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the 
ARCOC. 

No other specific issues were identified which affect data quality. 
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i! !I=:~!!. tilt:;;'Li!,\;)!i! ~~ ~\:· u:::'~i'"': /; 1.1~"<: r::;'J:::;:' ;g~ :'.ZI/ ·.\! ''<i''• '.:;:!iii '·''·'i'.'i,:' :': ··u·'. , ..: : :; ;,: : '\·, \:!i·i:nr ii·.\!n',;~<\i ;:\::;1\!'\!i iH!!illl'i'.'](':'::" :·. :!•d\i~;i;r\j·;:: T::i\:, ~::HI;:'\:':' 

1 \. 

Coauneata: Noa.: Sbaded l'OWIIR RCRA compcuadl 

@ ~/lsf)t/:ccv~ /) ~ ~/ s;. ~ , 
~ ;./D/ N• J...;t;,._ ~"'-"'- -By: t:.,..;.._~.u Dot<: p-!9-b..:>.. 
~~ 
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Page 2 of2 Volatile Organics 
Site/Project: /2?5 5~ ~·J 5~/,~ARJCOC tl: 6 ()£ l'$'2; 60S'fi2 S Batd1 #Is: 2-/{J 9 9l/ 
~mcy: SDGI: ______________________ _ II of Samples:----- ~---------------------

Sun-ogate Recovery and Internal Standard OUtliers (SW 846 Method 8260) 

1 !:,~:.ll.l~~·:iii:ililil,iil iii:lill!:il!ili:illlii~l!:'!: i!l::ll!~!rllillll!llli~il~! iiiili•i ,iiillillliilll!1iii1· 1l:i:!:!l:i!llillliii!,Ji 1ii;l:i~tllt!llli!li ilil!illillll:.lll '·l!!llll'illii 

"' ~ 

"" ~ Mr-L 
"lftet- ~1~/ 

1\. ~ 
CYt-·~,_,., c~/l~~ 

"" ~ 

""' ~ 
SMC 1: BromotluorobcozeDc 
SMC 2: DibromoflUOI'ODlethane 
SMC 3: Toluene-dB 

IS 1: FluorobcmzeDe 
IS 2: CblorobcDzcDe.d5 
IS 3: 1,4-Dichlorobcozene.44 

~ 
Commeatl: 

B-19 
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~"""" /-""" 

Semivolatlle Organics (SW 846 Method 8270) 
Si~ j)5S Se,/ ~·(1ARJCOC#: ktKlfS',. tR$VOS" LatxntocySamplciDs: 4 $<i{3$"" -Oil J- PI..;:L 

Laboratocy: GEL SOO#: kffS:S: 4r~<6:S1-• 

Page 1 of3 

Methods: li" PA <? ~ 1-0 C.. 
II ofSamples: ...:2 Matrix: Sb1'J fi) ('J,.) Batdlils: ;:l.(}'t'1tcg/.:2~1'llJ/l 

i;il~l .jt!, .... ,,, ·· . , .. i!f!B, •''"" ,.,, 'i ,,; ,,.,, ,, 11" 1 .n. ·Wi ,, ;:~:~,:·~ , . • : ,:-,· : ·~'~''' '''I • "" lll:!.m 1: i ,:: 1:.1 1: liiJ• ii!i!•::ilii!i!!i! !ii'iillii:'ii:ii 

~~~,tr;::!i!:'' ~~ .... :•m;:·'i,,@ •.•. ini•:·i!omllilliJilll!i 1illll 
2 I BN 1120-12-1 11.2,4-T~ I v'lo.20 I I '7 I 7 I \1 I \I I Y1 I I I ~?' J ./ [i.l"' 

BN 195-~0-1 11.2-~ [71oM~ 1 1 / T ;;- r~r 1 ' ~T 1\ 1 1 1 1 1 \ 
BN 1.541-'73-1 \1,3-I>idllmJbalume ~~ I0.60l-~~~~ ./ I 17 I I I I I I\ I I I u ul I \ 

1 BN 106-46-7 1,4-Dir;hlorohcn-M~ 

'!" ,. ··•!• 

j2 I A 1120-83-2 12.~ IJ jo.20 I I 7T7 I I I I I I \ I I I I I \ 
p I A ho'-'7-9 I2.+Dimldlylpbmol I/Jo.20 I I 7 l 7n~f-\V I I I I \ I I I I I \ 
13~ r A 1'1-2 ... , 12.+~ 1v1o.o1 1 \/' 1 ~ ~~- lv..Z.;U. 1 1 1 "r A 

~ I BN 19i:si:6 12-~ lv'Jo.40 I I ./ I t/ I v \ 
1 t A 19.5-tl-7 12-~(o-cr-.ol) lv'Jo.70 I I ./ I t/ kif~ ../ ./ /I./ \ 
3 I BN ~74-4 12-Nilrolaitiae 1/ lo.ot I I 7 I ../ I :/ \ 
~ I A 111-7'-S 12-~ 1../IO.lO I I 7 I ./ 
s I BN 191-94-1 13,3'-~e I "'!o.ot I I / I ../ 
13 I BN ISJ9.09.2 13-N'uo.illDe I v'1o-.ot I I 7 I ../ T 1\ 
14 1 A 1, .... ,2-. I4,6-DiaJiro.21DcllhyiplcDol 1\I''Jo.o• 1 ./ r -./ 1 .v 1 \ 
14 I BN 1101-$5-3 l+&omopbc)'f~ IJ' lo.to I ~--1 -./ I ./ 1 \ 
!3 IBN 1~'-?t-],4-0llorqlbm)'f~ 1./Jo . ..o I I ./ I ../ \ 
2 1 A ,,,_50-7 14-Qdoro.l~ol 17Jo:iO~J 1 ./. r--1 7 .,/ ./It/ \ 
2 ' BN 1106-47-a ~~ lv'"lo.o• T~-~-r-~' T I' T \ 
1 I A 1106-44-s l~(p-cnlol) l..llo.60f I ../ I ..! ,, 7 \1 ./ ../1..1' \ 

13 IBN IIOO.Ol.(i 14-NilroiDiliDe I v'Jo.Ol r -~r- ..1 I ../ r '\/ ' ' Commeau: N,.._ SMIW-.. JICRA .....,._.a 

ReviewedBy: ~ d ;z;:; Lsi: Date: /.;2 -/'}-(} ;;J....... 
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Semivolatile Organics Page 2 of3 

Sik/Projcct: /JS5 Q~ . .,t-g ARICOCI¥: t~S"l~ /o0£'5(?;S" BatcUs: -----------------

Laboratory: SOON: /\ /?i\ # ofSamplcs: Matrix: 

iH~~~ ~~l:i! ~~~~:~1tl!iiiil!~l1 l~lil1 1\liilil 
~ (A 1u1o-o2-1 I+Nibqlllmol 1.11o.o1 1 ./ 1 ../ 1o. qfs l:z1/~ v' 1 -./ 
~ IBN 113·32-9 ,AomlpHbmo 17fO:ooT___ 1 J 1 71--v-rr · ~~v"' 
~ r BN 1~8-96-8 1~ r.;~ro:90~ 1 - r ./ 1 ""' l 
[4fsJ.q120-12=7IAmbracme _j{lo.1o I I v I ../ 1 
~ I BN 1.56-5~3lBaam(a)ll6rloale _ui./~80-~L. _ _L ./ ( -./ 
~ IBN j$0.32-8 (Balm(•~- [\/J<J.?O j_____i__ ,/_ L~ 
~·- 1 BNf20.5-99-2IBmm<b~ Jv~7o _l__ __ j_ LJ _...!._ 
~ I BN (191-24-2 (Bcam(s.h.i)paylme Jv'j0.50 _l ./ l ~ ./ 

--- -~-

~ 1 BN J207.oB-9IBaul.1(k~ Jv'~o _l__ _____ j _ _ ..( J ~...,- LJ _LJ __ L j ~-l...VA.. 

·-·b.'l''' .. 'i' 

i!' •...• , 

v"lvlv 1\ 
/I /lv 1\ 

1 
_l 

\ 
1 
\ 
\ 

.5 I BN 1117-81-7 lbii(2-EibyiiByl)lblballto LYio.o1 I __l_ / I ../ I \ j ___ L __ _l _I_JL~- J _ I_ I_ I~ Y X / 1 

~ IBN IB5-68-7 I~ 1-/]0.0l _ _l__ I vI .,/ Ll.l I L __ L __ 1_ I_ I __ I ___ I I \ 
~ IBN I86:?....Sl~--------J..IIom_ I 1 ../ 1£ L1 j_ 1 __ l ~ I _L _ _I I I_ I I \ 
~ IBN 121a.o1-9 l<lleylcM 1Jio.7o I I ../ I ./ I \ I I I I l I I I I I \ 
~ I BN ID-70-3 IDibcm(a.h)lalbnccao lv'lo.40 I v I ../ I ../ I I I l I I 1\ I I I I I \ 

:6 1 BN l17-84-0 IJ>HJ~ I\/Jo.o1 1 r ../ 1 v 
4 1 BN 1206-44-0 ll"'ucndh- 1..11o.60 I I ../ I ./ 
~~T BN 186-~7 JF~Uorce fllo.90 1 1 ../ 1 v 
4 I BN 1118-74-1 I~ 1/ lo.1o I I ../ I ./ o/ .£.1/lv 
~IBN jB?-68-3 I~ 1J1o.o1 I I ./ l ..71 ~ ../ 11 -./ I ""' I ..r 
13 I BN 177-47-4 l~e I v'Jo.01 I ,f 1-./ r· J'r.:~ _l 
I I BN 167·72·1 l~e lv' Jo.30 I I ./ I ../ 1 7 ../ t~ 1 v r.r 

J6 I BN 1193-39-.5 l.ladlllo(1,2~ Ill' jo.50 I ../ I ../ I v' I v- I -w 
COIIUDelltJ: 
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Semivolatlle Organics Page 3 of3 

Site/Project: /255 ~;j ~~ ARICOC 1#: Batch Is: 

Laboratary: I# of Samples: Matrix: 

~· iii ~/- ~l&:!ii il,lilll,i '"''"''"' 
>.OS I~ 

ffi 
vi I " / I I I I I .I \ J, A I I I I \{~I /, 
./ --
7 
71J 

I ./ I I I I I v I W tr I J I t/ I ./ I 1~/ n 
I ./ I I I I I_L_l__"JI _ _L.(j v I"!'___. l r \ 

./I./ I ./ I I I I I../ I 1\ I ../I ../I v I I \ 
7_1 \/ 

\_I I I I I I\ 
\I I I I f~ I\-
\l I I I -r --1-- \. 

\1 IT I r- ~--\ 

:iii;ii'"'' l;ijl;'i•!ji!ij;i 'I"''" ii~!l -~-r '"''"i•"!~i B"'i~l ··~~· 'i' P"'•': ''l~ll''' Y\ \ ('i CODUDelltl: (!)I@ '/-N~ => I r< .2 > (). ifo .l-! ~ 0 )}! 
,, .. !llliillli!l!i,,,,, "~'·'·'· .. *1.,!1!!!1!', .. , ... JilL ...... .JII,,. M,M. ,UM, /liD,..._.;~;_~~~~ 

r .. A , • "'·ur- ~ · 
I'I~II Llllrt:·'l, KM-@ 3 ~~C.C.II? .. D >;tO -t.J-L40;'~ 

SMC 1: Nltmhanca..tS (BN) SMC 3: Terpbmyt..d14 (BN) ' ' ~
~ o-.A- AID ew.iJ h~~-12 ,__~ 

SMC4:fbmol..cU(A) SMC6:2,4,6-Tribremopbii!OI(A) A./() ck:;:t: ~ ~ O 
1 

sMC7:2-~<A> @ o-~ -;> cc.V7iD >'lo~ 

L-~0/J//P... ~~/ ~ - ~!?:;.~ ~-J 
#0 ~ r-----7- -/fZ~t c~v ·zz~w~~ 

IS 1: 1,4-~(BN) 
184: ~lO(BN) 

IS 2: Nlp'tb·'•n dl (BN) 
ISS: ~12(BN) 

IS 3: Mn~lO (BN) 
IS 6: Pcryl.»dl2 (BN} 
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, High Explosives (SW 846 Method 8330) 
siteiProjcct: J255 5,J$.. ~ARJCoc#: tzost-~ 6tJssos LalxntorySampieiDs: /; tss;;- ac;; ta -oo~ ,. -011, -()/ ;2.. 

Laboratocy: c;e-L soo•: t,"$~35. h$1l3 r 
I 

Methods: EPA "6330 
# of Samples: /a Matrix: "'lt' 1/ Batcl1 i#s: :20$ b "S I}~~ 61 ;)_. 

' I 

'fftj :; il !U :II iF"'""~i.i.iio ...... .i.W.i.~~..WIWUII!~~~~ li! !~li !"!Lli· :!(!!1 

iii~' 
269141.() HMX ./ ~ v J I \7 7- ~- ---- v :.../ ./ 

121-82-4 RDX Ill ../ ../ v \ ~ ,/ ./ \_ 
99-3S-49 1.3.S-Trinitrobeazcoe I'll v II' ~ \ ../ v v \ 
99-6S-O 1.3-dinitrobenzaJe I ..I ../ ./ ../ \ v ,/ v \ 
98-95-3 Nitrobemleoe lv v' ../ ,/ \ :.7 v V' I Al 

41945-8 TetrVl I~ ../ ./ ./ \ ,./ v v 1\ _Aj__fAj 
118-96-7 2 4 6-trinitrotDluene lv' ../ -.:7 7 \ ,/ ,/ ../ 'fV I f 
3SS72-78-2 2-ami1Jo.4 6-diuit:rotolueue IV. ./ ,./ ../ -r If v v ./ '\ 
19406-Sl..O 4-amino-2 6-dinitrotoluene I" ./ ../ ./ IV. 'V ,/ ../ ........ \ 
121-14-2 2,4-dinitrotolue:oe lv' ./ ../ / T 

1/ v v \ 
606-20-2 2.6-diDitrotoluc:oe iv' ../ ../ ../ ,/ ....... v \ 
88-72-2 2-nitrotoluene '"' ../ .:/' ./ \ v ........ v 
99-99-0 4-nitrotolueoe lv' v v / I I/ ./ \ y" ,/ ,. \ 
99..08-1 3-llitrotolueoe lv' v v "J/ I \ z \ v v ......... \ 

l::m...u...& \ \ 
\ \ 
\ \ 
l --

!J:Iii~~:;m: ~~~M~~~~~'i ::flliiji!I!Jiiill'tl:!••::::l! :1"~~~~~~ ,::::l~:i:i::: COIIUDeDtl: 

m~-t- (,. YT/ ,iP -t- (. ... 1L ~ 

Conftrmadoa 

RevicwedBy: ~ d-~ Date: };2-/9-tll. 
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, PCBa (SW 846 - Method 8082) 

SiteiProject: /)$ s s,J ~ AP.JC(YJ #: "1JS'"f5~ 6RSIP~ LaboRtmy Sample IDs: h 1~3 'S- ()/) ' - ~ /.;2.. 

Labcnt«y: <tt£L soot: ~8135; t;"f%31- > 
Methods: EM 8<21;;... Pc 13 

.:2. II of Samples: Matrix: '$".,; J Batdt#s: .:lt? eriJ 7-rt I .;2~ tft:J .go 

!iii-~ i[·:~illl!il~l•llll ·lililili !l!·lli !! ll~l~ilill .i.:~,::i!::' ... •t! 

12674-11-2 IAroclor-1016 IV o/ ../ v 1\ f'\. 
11104-~2 IAmclor-1221 1-11 ../ ./ \ " 11141·16-S IAroclor-1232 1v' 7 \ ~ 
53469-21·9 IAroclor-1242 ~ ,/ \.V J .~A-
12672·29-6 IAroclor-1248 I~~' ./ 7'U1 f'I(F't 
11097-69-1 IAroclor-1254 V ./ 1\ " v v \17 11096-82-S IAroclor-1260 hi vi '" 1 v 7 Jv I I ~ 

\ ~ 
\ '\. 
\ ."" 

ii\iii;,,i::i::!l·j:\i;,\!!llll:li!\:!1!\l :::~~~:~·, ~I:' iii : il, ~~~;. ::; IIW: ~ Coauaeatl: 

//'kf CJtr . .f:liAIA 

Confirmation 

:!1!!lmll~!-;111l --
fte5aJh AID -

Reviewed By: ~d~Lsf Date: IRJ:-19-0.:J.... 
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Inorganic Metals 

SiWProject: DSS Jyml ~ ARIC~!p~ t~S Lab<ntorySampleiDa: 6'8Z35- ()/~. -()/~ 
Laboratory: Gt:. L sooM:~1f.l~ 61'-&3-f,618.=3..:..r __________ _ 
Methods: EB16()JOB .Icf-.11£S . EP4l1{llt1 C VAA 
f# ofSamples: ;J... Matrix: T s~>J Batchf#s: .-:J()tj~Jrt/;;u;e;-gl.f{) I ..:2//().:Jt:;/.;u /.1);). I 

·::lli.:t! ·~ = ~ - S: 
'7..t-..atLS AI 

li .1 "!lliiHI~l!~~li!lili:~;~~·~Jl:i;[~l!l! ·i;;!~!HlH ;.!!¢<:!: )1:!:\!~!d1H~h1 !d:!~:n~:lil!HH!i:;l:;n ~ ~T~:\H1i<!~N/A1:m~\<i!iil!ll: 1~\i;l;diblil > ! H~~)!:n il~!i'J.ff!!i:l·!tHH:i!ii!!l!j !J~r~!iil~H:\;!!1\[ H~\:!lil ;i!!~!iil!i;J:"~::!H!lli~<~::::HJ 1- ~ 
L:!~l-7]!,L I I \ I\ \ 

~~~\~llli!~lliHll!~l~i Ltl~Hll~lllll~d\.llii \~[hH\qil\\\lilll HH!MfiH\\! \~llilllllill.J!lltYr\lliillj ~d~V.\ ~~i1 lLL;;\l\\J;,\\\ !\1~~.~-~:\n lUL~llU; !,~u:~:, UlUXHlii!f!H ii!l\:1!\\!l\;\H!!\ \HI\~trH'" .... 
r-ca 

W !ill~iH iHiJ~1!!!1 !Hi!~Hni lHJ~!iili~ !i!!}~11!i:!1! !JI.I~~ITil1H~~HH!1 H!n:~!l!!!:~:, ii!!!~:~!1HrfU1 f~i!~Wi ·iHi\l!!H!!H. !HiJO:iiPl!! :nu~H:tli l!H~!i:lt :.'·. .:~!!il\lidUlilli!i;iHii!dii(llfH:i!HHH:il!:!llJ6Jtr1J.Ii!H::;~,;H!" 
4Co \ \ \ 
ICu \ _\ \ 
i Fe _ . . . L_ _l__ _ .. \I 

\ T 
+Ma: ~ l1 \ \ 

i-Hdn tr/ I A ) I ..0-

, ....... ~~''' ,,,_,,,,, "''h!!<!!'''' , 11~1 , 1 , '!!ll!ll't" 1 "'"' ,;', ''''" ,,,,, "'"' ;:J:~*" '""' '''"''~ '"' ''"''"' ,, "'""'' :, • ""~ ,~''''''' ,,,,,;;;;:,,, 1 ,,,,.,,,,, '''"'' m '"'"'''"'''",/~~~~"'"''"'''""" ::: """"''~ 
·$Na I I K --- I . l - . r-1 I - I 1 I \ 

ill!! Hi) Hll11 ~~ H~' 
.. ,!!~HffiS!I>fd!~i!i!tiiii'i!it:!:;::l\li~~;:··· 

b 

u~ittiHUl 
I \ 

: ey.lude-Clil---.-~ ---r- I I I I l-- 1·. -, \ 
\ \I I I -~-~l I \ 
l \1 I I I I I \ 
\ \1 I I I r ---r \ 

Nota: Sb8ded "!!'} .. RCRA~. %~-~~~I'll g :..;t gLX (!!rqllo~ {&} ~~~q~~p. (1111}) 1,(1000 ml/l ii«)f7 I>i1WCii F.acr - P&ll 
COIIIJDellta• AI/ A • /11S 71 K. d. 1 S• L c. .J >."--.X ~ L c. ..1 · · 

•(!) C rr. ~ «4 ... it;, ;> 5~ 6 I 1:.., A/() ~ • • 5 e ~ L s x h I 1: ~ a.-1,.( ~ J; 13/33 
@_g"' !?fD~ ~/~~ 1 PI . 
.&) 6r K+-t- Reviewed By: ~A ;:z::,_ .L.Jt Date: L2. -/9-tJ..l
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General Chemistry 

Site/Project: DS5 Sc,;/5~ ARICOCN: 6QSl'SSi 6dS~ LaboratmySamplciDs: 6 '8$35-~//7 -01.;1. 
Labcntory: GEL SOON: 6$835".6"&831-
Methods: EPI'19&1.2A 7CN . EJ>/9 t19btl (:e +to 
NofSamples: ;;._ ~: -s&/J Batchls: ,2.tJ9d.O~~a3 , ,213'-I'St;/j/3 L/f1-r 1 

QCEiement 
CAS# ~ T M8D Rep. ICS Slrtll 

,.... 
Jr4lllp. IWd M.clloll LCS LC8D LCIID MS MSD .... .,.,. A ICV CCV ICB CCB ..... 1IJID RPD RPD AB -- ..... L .... RPD 

~5"5"--,o-o rclv' lv' -/ ../ ..; V' ../ //,5"( ~.y Jill 1111 v !111 NA v /lA AI If A/If ~~~ 1/11-

JS·S't/0- {R+b , ..... / ../ / / ./ J J J / t / t ~ J; J ;J.'t-9 'V \v 
- - ------ 1- - --- ---- --- 1-- - - -- -

COIIUIICiltl: 

ReviewcdBy: ~ d ~ Date: p-/9-CJ~ 
B-12 



. Radiochemistry 
siteiProjcct: D.55 s...;.iSe vAJ ARJCOC#: 6~sl~ la~~o5" Lab<ntocy8ample1Ds: 6z~g3s- o/1/ -<2J;l.. 
Laboratory: ~cL soos: "ff35, IR$$31-
Methods: EPA 9()0,0 GA i3 . 
#ofSamples: d. . .Matrix: ----~ Batchls: ;;l/06,&,0 

hotope I ISI'I'nce 

~feria I u I 20% I 2S% I <1.0 I U I <1.0 I U I I I SO-lOS SO-lOS 
1m I I I I I\ 
U-238 I I I I I ~ 
U-234 I I I I I~ 
IU-23st-236 I I I I I ~ 

fl-232 I I I I I \ 
fl-228 I I I J I \.J I /1 
-230 I I I I I Nfl 

'u-239/-240 I I I I I I f '< 
~ro~sAlllbli-- -- r -vr I 7 I \7 I v I I \. 
onvolatile Beta I~ . .:t.3Cf I \7 I .../ I \7 I ·~ 

Ra-226 I I I I I I \ 
Ra-228 I I I I I I f\ 
lNi-63 I I I I I I I ~ 
!Gamma Spec. Am-2411 I I J I I I \ 
!Gamma Spec. Cs-137 I I I I I I I \. 
roamDla Spec. ec>6o I I I I I I I ' 

' 
Iso-U 
Iso-.Pu 
Iso-Th 
Am-241 
Sr-90 

.Pu-242 
Th-229 
Am-242 
y· 

~-!ii~m COIIUileDtl: 

rf) S~ J. 5 X _ili., 1'/P dJ.,_ a....<. 

Ni-63 NA NibviCP 
Ra-226 NA NA 
Ra-226 NA 
Ra-228 NA 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 
RevicwcdBy: £; 4~ Date: p -;r-o..>-.. 
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,..,.,. 
t' -, 

Project Leader _c_o_LU_N_s _____ _ 

Contract Verification Review (CVR) 

Project Name OSS SOIL SAMPLING 

ARICOC No. 605785& 605805 Analytical Lab _GE_L _________ _ 

In the tables below, mark any Information that is missing or incorrect and give an explanation. 

'•"' rwt'liiiii.Y~ ''V"4~•w••v ....,.,..,.,,, -· ____ ..,.J .... ___ ._ -··- -VHR••• ••••-••• --·• 

Une vomJ)I8te? 
No. Item Yes No 

1.1 All items on COC comotete - data entrY clerk Initialed and dated X 
1.2 Container type{&} correct for IIIIRII.,_ reQuested X 
1.3 volume for#. and types of analYses reQuested X 
1.4 Preletvative correct for .IWII.-IM X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number( a) provided and SNL sample number( a) cross X 
referenced and correct 

1.7 Date sanioleS received X 
1.8 Condition upon ~ipt information "''"',...._. X 

2.0 r · I LaloNiai.UtY Reoort 

Line Com leta? 
No. Item Yes No 

2.1 Data reviewed sianature X 
2.2 Melhod refentnoe number(s) and correct X 
2.3 QC ..... :r-ancl limits orovided CMS LCS R X 
2.4 Matrix solkelmatrlx solke duolicate data orovided Cif reauestedl X 
2.6 Detection tirntts provided· PQL and MDL Cor IOL). MDA and ~- X 
2.6 QC batch numbers X 
2.7 DHution factors and alf dilution levels IVUUIWU X 
2.8 Data ,VUUI_, In , i.w units and usinG correct slanificant fiGures X 
2.9 Radiochemistry analysis uncertainty (2 sfgma error) and tracer rfJCOY8rY X 

(If . 

2.10 Narrative orovlded X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual. qualitiers provided X 
2.14 All requested result and TIC (If IJ data X 

Case No. 7223_02.03.02 

SDG No. 68835A & B 

Resotved? 
If no explain Yes No l 

I 
I 

~ 

Resolved? i 

If no, exPlain Yes No 

i 

I 

- I 



Contract Verification Review (Continued) 

v.v ..,. .. lloliiil .... ~~··~ _.,._. __ M'_ ... 

Item Yes No If no, Sample 10 No.IFraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? lnorvanics and metals reported as ppm (mglliter or mg/Kg)? 

X 

Tritium reported In picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samDies and samPle data 

3.2 Quantltation limit met for au samples X 

3.3 Accuracy X CYANIDE FAILED RECOVERY LIMITS FOR LCS 
~l laUUt o"-11 Y control sam Dies accuracy • VIIUI ftiU and met for all samDies 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X 

3.4 Precision X RPD FOR BARIUM OUTSIDE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X SELENIUM & CHROMIUM DETECTED IN BlANK 
a) Method or reagent bfank data reported and met for aH samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X ACETONE DETECTED IN TRIP BLANK 

3.6 Contractual qualifiers provided: •.r- estimated quantity; ·e· -anatyte found in method X 
blank eov. the MDL for organic or above the PQL for inorganic; •u•- analyte 
undetected (results are below the MDL, IDL, or MDA (radiochemical)); •H" ·analysis 
done bevond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confinnatlon data provided for methods 8330 (high explosives) and X 

8082 (pesticidesiPCBs) 

-



r' 

Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performan<:e data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

! 

4.31norganics (metals) 

a) Initial calibration provided X 
! 

b) Continuing calibration provided X I 
I 

c) ICP Interference check sample data provided X I 

d) ICP serial dilution provided X I 
I 

e) Instrument run logs provided X 

4.4 Radiochemistry I 

a) Instrument run logs provided X I 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only sample$lfractions for which deficiencies have been noted. 

Bample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresotved?• Yes •<§) 
Based on the review, this data package is complete. •~ •No 

If no, provide: nonconformance report or correction request number and date correction request was submitted::.------

Reviewed by: v..:J · \?p, Q o.-M C ; Q. . Date: 12-6-2002 Closed by: Date: ____ _ 



lntwna!Lab 

~ 

Attachment 6 
Page 1 of 1 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

SMO U8a ARICOC Balch No. _111_j A--
Depl. No./Maft Slop; ' 613511089 Dale Samplel Shlj)ped: Projolcii'Tallk No.: OW-. c ... .-.t&•don 

Page..!_otl_ 

''tidE'''· 
Projoc:VI"MIIk MenllgMr. 

Paojecl Name: 

'-lie Sanden ~II No. SMO AulllorizaiiDn: -send p!'lliaMJI'eopy report1o: 

Record c.n.- Code: 

Logbook Ref. No.: 
Serrice Order No. 
Location 

DSSeoi!Mm · IAbCCIIAct EdleKenU03-!58·8171 Conlraci#:_I>021B11 _______ --f 

ER/1295/0S~T Ulb Oeellnellon: O::G;.;:::El~-:---:-=:-:-:~=-1 
EROIIO SlotO~no: Pam~185 

Cf032 u Send Rllpelt lo SMO: W.ndy Palanc:IIIJ505.84.4-3132 

Tech Mil P.O. Bol5100 MS 01$4 

Room NM liT1115-015<1 Bui__lclic\9_ &990.30.25 

Sample No. -Fraction 

ER Sample 10 oc 
sampl_e L.ocsllon Detail 

P\.mP IER Slt.el P.....-.r & Meltlod 
Oeplh (II) No. 

Lab Sampla 
D 

I 060069-001 99901116-SP-3- tf/.s Sl ' Int. lkJ·I~-~t~JJI~a I s I AG I soom I 4c I G l SA HE {8330) ) 001 
HE~) 

<k 

~ 060138..001 

99301149-SP-3· B -s 
/f:- Ill~ l,e.,l). ~.J /a 'lol S I AG I 500mll 4c I G I SA 

SA ~ 

99901116-SP.O.-g -s . ) ~oz. 

• 060072..001 Jr' 1/'19 IJD.Jn~Lh~l S I AG 1500ml G , I lJ043 
\. 080073-001 9925/1·7-DF1-1· _5 -S .41)' IJ1l7 ~o-9-ll2J,.'(,I s I AG l500ml 4c G SA 1-£{8330) • I ()()II 

• 060080-001 99251147-DF1-6· .S -s ~· --11- I Jf' .I~ n.~51 s I AG I 500ml o4c G SA. HE (8330} ' ) Oo6 -

• 060074-001 9925#147 ·DF3- q -s ql J/1.5 I s I A.G l500ml 4c G SA HE (8330) . ) DO' 
• 060081·001 9925f1·7·DF3-6- (/ -s q' Jl .t;o I s I AG I 500m1 <k G SA HE (8330l ) oo1 
!<I' 06007&001 9925/147-0F2·2· _r:; -s 5' ~ I -.If ll.J JI'J I s I AG l500ml 4c G SA 1-£ (8330.1 I ~ 

Smo u• SpecaiJnetrw:tloiiiiiQC ~qulni~M~~~e Abnonnal 
EDD 0 Y• 0 No Concltions on 

J..!.=:=::.:.=::..:.:.::.::::.....-----"~=:.:..::::--::-----~=..:..=:.:....~:==.::L;.--~~:--------- ~.were Paob 0 v., 0 No Receipt 
Ret•m 8ampiH By._ "Send report 10: 

Sample 
Team 
rQmbera 

Name anlza~•etC•IIIAIIr Mice SV.dera 

J.l.ee We51on/81351505-284-3308 Deflt813Ma/11l811 
G.Qulntana Shaw/81351505-284-3309 PhonW505-2841247B 

1.Ra~tldby L'" /,J~7. ~I ..:J!. C1le JfJhd~. TiTle Q..,(-r::,. «: 
I 'PMaao ,.. .. •IIJ!ef!(! ,.,..n. 

4..~by Org. 

~;{t::-:;;:g~.::.;:,;'!2l ~-~lSi~ = -·--:.q_.,~ ....... ~OiP!Oio:Time:=:J~""' ·~by Org. 
B.Rallncil*hecl by Org. 3.~-•rr 

--~- O!g. 
.. ~by ()rg. .... ~bv .. 

3. Recelwd by Org. Dele Tlmlt B.ReaMdbY C>IJI.. 

D1le 

!!!!!. 
Dele 
Da 
Date 
Delli 

Lab Use 

Lf~C 

Time 
]!!:!! 
Tllllll 
Time 
n;;;; 
l1me 



Attachment 6 
Page 1 of 1 

CONTRACT LABORATORY 
lntema~Lab • ANALYSIS REQUEST AND CHAIN OF CUSTODY P•a-...LotJ. 

~~~ ~~ 

Capt No.IIIW : Dal8 Sanples ShiPI*f=: ---------1 
PtajeciiTa• M11119W= eam.1'Nayblll No. ......,......,-.-~~-:-=.,.---1 
PrcjeetN ... : LllbCantacl: Edle Kent8()3-468.a171 Conlractti:_P021e71 _______ -l 

c.,... Calk Lllb o.hlliorr GEL 
lqjbooll Ref. No.: .,:P;.:em~Pu..,. ... -niiSO=s-e+l~,...,.~-=-1""ae~ ' 
Service Otdr No. PRienda'li~132 

l.ocatlon P.O. &adaoo MS o114 

lau11c11ng ~ _Refei'enc:. ~LO_'ll!vall~e at SMO} .. · ~. NM a711J5..0154 

_000051-001 lesaot1112..SP1..SH1-/5 -S ,,~I lw.::1 r,,~, . ..J,.,(7.A/_sl s I AS I 4oZ I 4c r~_q-J _fM lvOC{82808} • 2. I oo9 
!J 060058-001_ I659011112-SP1-8H1-~D -s __ __U_o_• I ~T If 1 JO;;r--;j ·AS ~-~ ~- <4c I G J ~ l~oc!82t10Bl . 2.-l 8/0 
~ 060057-002 I859011112-SP1-8H1- I~ -s II ~ , I r I I a Col 6d s I AG 150Clni I 4c I G I SA 1-beiOH for purameter • 31 o{J 

.,_,..,a"""' lee9011112-SP1-8H1-.jt') -S ~-LL] J 7~.5Ls . r~~Js~t=~__j __§_~l SA l.ee bel()'o\'forDaniiTMiter • 31 0/Z. 
_06QCJ77-Q9L ~9011112~1·BI:i1-TB ___ 1Ni.tl~J '\11. 1~ 1 ~~ o1w I G lax40m1l HCL I G I ra lvoC(8260Bl/~f>9m..lf' Of --,- ,--~--~, - r_l ___ T- -, ,- ,- - ---r - " 

RMMA [J Yes _l "JII<> Ref. No. S.O.pfe Tracldng Smo UH 8peclaJ lu1I'IICIIoJWIQC Requlrlrnenla MQJlQfmlll 

sample_~ _[JRetumtoCllonl ["jtllepoeal_llr'-b oateEil!An<l(~) EDD 0vea 0No Condlllonson 
Turnaround Time .L" Nonnal lJ Rush Enterad by. -- Lew! c Pacbge 0 Yes 0 No Receipt 
Return Sampla By: Level of Rueh: IOC lnllt.. "Sand report to: SVOC(8270C_ 

Name _ SIQnl!ure lnlt Co anlza11orVP11DIWCellular Mike Sandet'S PC8(8082)HE(B330) 
Sample J.Lee /./ ""J .-111!.{ ..e::;.-. V ~ W.ston/61351505-28+3309 DeptSf35/MSI1089 Total Cyanide(9010) 
Team ...sr.u- Alone/505-2&412478 Cr6+{7197) 
Membel'lll G.Qulntana HifL.:l#.~ z,. "· ~ Shaw/61351505-284-330Q RCRAmelala(6020, 

, 
I t.RalirqAshld 't:li2. Z: U _ ~?2 .:ll!l 

.-.-' 
Rld!r!qu!! u!y I' 

13. RacaMirl ~ 

r ' 7000,7471)Gross alpha-

org£:1.:; ~ o.~~a~tt.klnleOJt'i:~ 

::~rr-= a::=;; 
Ola. 0.1. .. ,,...w, ;3b 
Org. 0.. I I Tin. 

olll. ~ nne 

.,.,.... N.tu • ....,.. npott_._ 

MlbY Olg.. 
{4. Recll!ved by --· OI'Jl. 

~boj 

ibY I .R!!inq ~ by 
&.~hledbY 

O~g. 

.2!i:. 

..25:. o.v. 

Dele 

O.le 

~ 
. Dille 

...E!.!! 
Delli 

Lab Use 

4-·e-
~ 
...!!!.!!!. 

Time 

~ 
....!!!!!! 

Time 



ANNEX B 
DSS SWMU 116 

Borehole Lithologic Log and 
Construction Diagram for 

Groundwater Monitoring Well CTF-MW1 



Sandia National Laboratories/New Mexico 
Environmental Restoration P1·oject 
CTF-MW1 

i i { i l 
; -1' I i -t- - ; - -r- 1-j-- +-
i I I i 
i l l i 

i 
j· 
i 
! 

! I i . I 

+Ci- --~-~-r-l-
', I I I I . I I I l 

= 
== ==-== 
~ 

-:-:: 

····· ... 

_s;~stng StiCkup(~_): 2.99' 

Concrete Pad 

Casing 00 (in.): 5.5' 

Casing 10 (in.): 5.0" 

Casing Material: Schedule 80 PVC 

Grout/Backfill Interval: 1'- 219', Bentonite 
grout 

Seal Interval: 219'- 229', 318" Bentonfte 
chips 

Secondary Pack lnlerval: 229'- 235.5', 
M2/12 Monterrey sand 

Primary Pack Interval· 235.5'- 270', 
113 Monterrey sand 

Initial water level: 231.37' (9/26/01) 

Screen Interval: 240'- 260', 2Q-slot 
schedule 80 PVC 

Sump Interval: 260' - 265' 

Geologist: Mike Sanders 
Drilling Date: August 15-16, 2001 

Well Installation Date: August 16,2001 

-50 

·100 

·150 

·200 

-250 

GM, 50% sll'l, 30% fine-coarse sand, 20°/o line
medium gravel. 90% Precambrian granite gneiss. 
granite and quar1zite fragments, 10% limestone. Pale 
brown (5YR 512) to medium yellow brown (10YR 5/4). 

Precambrian Manzanita granile, moderate brown 
(5YR 4/4) to grayish red (10A 412). Abundant llow 
banding, plagioclase and orthoclase phenocryst, 
elongated. M\f)(}f' fine grained quartz, bio1ite grains. 

Precarnbrain Manzanita granite, dusky brown (5YR 
212) to blackish red I5R 2/2). < 5"k very light gray 
(NB) quartz fragmen!S from 190' to 245,' then 
increases to c.: 20% quartz fragments and quartz 
veinlets. TO @ 270'. 

Plug Back Interval: 265'- 270', #3 Monterrey 
sand 



FOP 9~-45 
Rev.O 
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Attachment A 

SNLJNM Groundwater Monitoring Well Data Sheet 

PROJECT NAME: CJ~ 1'2-'7$'" /!o-V· ~"-S 
ER ADS #1: /Z..?',s
WELL NAME: C! rr- n ,eJ / 
OWNER: .S~&-L A./,._, . 
DATE DRILLING BE

1

GAN: ~r_;
7 

~=;'/~~()~/ ____ _ 

DRILLING CONTRACTOR:~ c;:+ z=c_. 
DRILLING METHOD: A/2{;'~ Az~ ~ TA/ZY 
BOREHOLEDEPTH:-=~~~~0~'·~~~----~--
BOREHOLE DIAMETERS:f~ '' (<Y~) 

g" r~ ·· c (.)AI cA-~ 

Survey Data 

GEOGRAPHIC LOCATION~0z.-;:~s ~ 
WELL COMPLETION DATE: g ~~ 
COMPLETION ZONE: ,RIEC/•..J~L ..-,o 

FORMATION OF COMPLEJIO:g- ~..,.-c;:_ 
REMARKS: f) 1.- z s CA. - .. ; 9 Vti q 

s;-..,4/'. CASINC, Z£'-·~· 
1fi'~~~ .. f::ra';{;:Z'A.s~. II, 

Completion Data 

Survey Date:---<--+---'-''-'-'---- Measured Depths 
Surveyed ~:L.L:=::~· ,.-:~;;..:.L.. (feet below ground surface) 

State Plane ~~r~~ates (',v_,.,~~r-r) Initial Water Level: 23/.3 2 '~'~ 
(X) Easting- "'(~~7. l-1 ........,......_~......_4-.-......_~ ........ ~~$Nt-Jf"/L ( 

M Northing· ~~1)37,;'$"2- Casing Stickup: --.::z;;;;__ • ..:..'i..L1 ____ _ 

Surveyed Elevations 
(feet above sea level) 

Protective Casing: t.,or:o. "Z, "2-
(Eiev. D- FOP 94-71) 

Top of Inner Well Casing: ~'t..J._? 
(Eiev C - FOP 94-71) 

Concrete Pad: (,o 7 7. 3 3 
(Eiev B • FOP 94-71) 

Ground Sur1ace: (:,o 7 k . 9 7 
(Eiev A • FOP 94-71) 

Calculated Elevations 
(feel above sea level) 1 /-../.. j 

Initial Water Level: 613~ <~0 C ?f~d!) 

~----------------
Comme~------------

Form Completed by: fl . .$1'~ 
Verified by: ---------

301<162.71.01,_ AI 

2 

3 

4 

(above ground level) 
'I 

Casing oo (tn.):___::5'=--:·...;:s::.-._,.,..-------
Casing ID Qn.): _'5...c._.:..· =o;__ _____ _ 

/ .f' 

1. GrouVBackfill Interval: /- 2/f 
Material: />f,;o..J -;-~.,,s ~v,--

-1 a" 
2. Seal Interval: ::2. ~ 9 - 2 Z 1 

Material: "3(S ":M,..,r. Ctft.tD.S 

3. Secondary Pack lnlervall '22!i (_23s:.S 
Secondary Pack Size: ~!zpz. ~ 

4. Primary Pack Interval: 2 3-~Z. 7L) 1 

Primary Pack Size:~ 3 t1~Y' 
S: A,.,e> 

r 

Sump Length: _...S:~~-----
Casing Depth: ~ ~ 5""' ( 
Material: SC¥1~~ . ...;:;e:...::;..a_b_~_c..... __ _ 

• 

5_ Plug Back Interval Qf used): ~£1.: l7c/ 
(Casing TO-Hole TO) 'S ' 
Plug Material (if used): J/t /"?Ool~~ 

-'0 



ANNEXC 
DSS SWMU 116 

Groundwater Monitoring Well CTF-MW1 Data Validation Reports for 
Eight Quarters of Sampling 
July 1 0, 2002-May 25, 2004 



Records Center Code: 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: DSS-GWM Task No./Service Order: 7223 01.05/CF022-02 ------------------------
SNL Task Leader: Collins 

__;:_~=-------
Org/Mail Stop: 

SMO Project Coordinator: Puissant ------------- Sample Ship Date: 

ARCOC Lab LabiD 
Preliminary 

Received 
Final 

Received 

605576 GEL 

Correction Requested 
from Lab: 

Corrections Received: 

63443 

Date 

08/12/02 

Correction Request 
Problem: 

Processed/resolved: 

Review Complete: 13- \t>"'O~ Signature: 

Priority Data Rec'd: 

Preliminary Notification: 

Final Transmittal: 

Sent to validation: 

Rush validation: 

Returned from validation to: 

Filed in Records Center: 

Comments: 

3'-\3,0 d... 

~/fer/ t~~ 

D 

Notified: 
Customer Copy 
Picked Up 

Transmitted To: 

Validation complete: 

On (date): 

Filed By: 

# 

6133/1087 

07/11/02 

EDD Req'd 
YES NO 

EDDONQ 
YES NO 

CKJDOOD 
DODD 
DODD 

By: 

w . eo.J2 ~.A"", a I 

Received (Records Center) By: --------------------------------



Sample Findings Summary 

Site: DSS • GWM ARCOC: 605576 Data: Organic and Inorganic 

~ ~ 

iii ~ 
.i 

Q i ~ ..., ~ ~ 
N .., .1! s: 
~ e. .. ')I 0 
0 w :1 "" .. g l: "' .. c!. CP ... c: ... CP 1'- C) 

SamoleiO 

io-19492-008 CTF-MWI All QC acceptalce All ac acceptance J,B,B3 All QC acceptance 

crilerla were met. criteria were met. criteria were mel 

NodatawHI No data will Nodatawlll 

"be qualified. be qualified. be qualified. 
-~ 

Valldat.d By; A.. /~.1__ Dl1t: 08/21102 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-520 I 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: August 22,2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS - GWM ARCOC No. 605576 
GEL SDG No. 63443 Project/Task No. 7223.01.05 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6020 (ICPMS metals), SW-846 7470 (CVAA Hg), EPA 353.1 (NPN), SW-846 9056 (anions) 
and SW-846 9012 (total CN). Problems were identified with the data package that resulted in 
the qualification of data. 

Metals 

Arsenic was detected in the CCB at a negative value, with an absolute value >DL but 
< RL and in the MB at a value >DL. Sample 63443-003 had an arsenic value> DL, 
but< 5X DL and< SX the MB value and will be qualified "J, B, 83". 

Data are acceptable and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly 
preserved. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank criteria were met except as mentioned above in the summary section 
and as follows: 



Anions and NPN: The MB for chloride and the CCB/ICB for NPN had values> DL. 
The chloride and NPN values were > 5X the associated blank values. No data will be 
qualified as a l'iesult. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSDl Analyses 

All Analyses: The LCS met QC acceptance criteria. No LCSD was analyzed. No data will be 
qualified as a result. 

Matrix Spike (MS) An.alvsis 

All Analyses: The MS/PS met QC acceptance criteria except as follows: 

Metals: The %H for cadmium (129%) was> QC acceptance criteria (125%). Sample 
63443-003 was non-detect for cadmium and unaffected by a positive bias. No data 
will be qualified as a result. It should be noted that the MS was run on a sample of 
similar matrix from a different SNL SDG (63387). No data will be qualified as a result . 

.!::fg: It should b•~ noted that the MS was run on a sample of similar matrix from a 
different SNL SDG (62963). No data will be qualified as a result. 

Total Cyanide: It should be noted that the MS was run on a sample of similar matrix 
from a different SNL SDG (63435). No data will be qualified as a result. 

Anions: It should be noted that the PS was run on a sample of similar matrix from a 
different SNL SDG (63387). No data will be qualified as a result. 

Replicate Analysis 

All Analyses: The repli:cate analysis met QC acceptance criteria. 

Metals: It should be noted that the replicate was run on a sample of similar matrix 
from a different SNL SDG (63387). No data will be qualified as a result. 

.tfg: It should be noted that the replicate was run on a sample of similar matrix from a 
different SNL SDG (62963). No data will be qualified as a result. 

Total Cyanide: It should be noted that the replicate was run on a sample of similar 
matrix from a dlifferent SNL SDG (63435). No data will be qualified as a result. 

Anions: It should be noted that the replicate was run on a sample of similar matrix 
from a different SNL SDG (63387). No data will be qualified as a result. 

ICP Interference Check Sample (ICS) 

The ICS met QC acceptance criteria. 

It should be noted that the ICS was not run at the end of the sequences for metals 
analysis (ICPMS). No data will be qualified as a result. 



ICP Serial Dilution 

The serial dilutions me!t QC acceptance criteria. 

It should be noted that the serial dilution was run on a sample of similar matrix from a 
different SNL SDG (63387). No data will be qualified as a result. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

NPN. Chloride and Sulfate: The samples were diluted 5x for these analyses due to high 
levels of analyte prese!nt in the sample. 

OtherQC 

All Analyses: No field duplicate, field blank or equipment blank was submitted on the 
ARCOC. 

No other specific issuos were identified which affect data quality. 

Reviewed by: KAL OS•/30/02. Level 1 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-520 I 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 08/21/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS - GWM 
ARCOC # E>05576 GEL SDG # 63443 
Project/Task No. 7223.01.05 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepan~d and analyzed with approved procedures using methods SW-846 82608 
(VOC) and SW-846 8330 (HE). No problems were identified with the data package that resulted in 
the qualification of data. 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

VOC and HE: The samples were properly preserved and analyzed within the method 
prescribed holding time. 

Calibration 

VOC and HE: All initial and continuing calibration acceptance criteria were met except as follows: 

VOC: The CCV had a %0 >20 but <40 for 4-methyl-2-pentanone and chloromethane. The 
sample results were non-detect for these compounds and using professional judgment no 
data will be qualified. 

Blanks 

VOC and HE: All method blank and trip blank acceptance criteria were met except as follows: 

VOC: The trip blank had a toluene value > DL but < RL. The associated sample result was 
non-detect for tolw:me and no data will be qualified as a result. 



Surrogates 

VOC and HE: All surrogat'e acceptance criteria were met. 

Internal Standards (ISs) 

VOC: All internal standard! acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Analysis 

VOC and HE: All MS/MSD acceptance criteria were met. 

VOC and HE: It should be noted that the sample used for the MS/MSD was of similar matrix 
from SNL SDG 63387. No data will be qualified as a result. 

Laboratory Control Samples (LCS/LCSD) Analysis 

HE: The LCS/LCSD acceptance criteria were met. 

VOC: The LCS acceptance criteria were met by the successful analysis of a second source CCV. No 
LCSD was analyzed. It should be noted that no compound in the LCS was associated with internal 
standard toluene-ciS. No data will be qualified as a result. 

Confirmation Analyses 

VOC: No confirmation analysis required. 

HE: The sample results were non-detect for all compounds. No confirmation analyses were 
performed. No data will be~ qualified as a result. 

Detection Limits/Dilutions 

VOC and HE: All detection limits were properly reported. Samples were not diluted. 

OtherQC 

VOC: A trip blank was submitted on the ARCOC. 

VOC and HE: No field dup, field blank or equipment blank was submitted on the ARCOC. 

No raw data was submittetd with the package. 

No other specific issues were identified which affect data quality. 

Reviev.red by: KAL 08/30/02. Level1 



Data Validation Summary 
Site/Project: {) S J - Y N IYl Project/Task #: 7~ ~ 3. 0 I. OJ' # of Samples: 8 lv!:fatrix: __ ....:/f9-o/-_,u:..::e.o=.Ju~J>L-______ _ 

~COC#: ____ ~6~~~~------------------------------ Laboratory Sample IDs: " e :-.::- 76 - Oo 1 _ffi ru - 0 o B 

Laboratory: -----~="-------------------

Laboratory Report#: --=-"--3::....:.1;t_,lf:..3=------------------

QC Element 

I. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 
-----

Estimated 
Not Detected 

Organics 
Pesticide/ voc SVOC 

PCB 

v NA 

v \ 
v \ 
v \ 
v \ 

\ 
v \ 
v 1\ 
v \ 

\ 
\ 
\ 

7/3 \ 
Check (...J) =o Acceptable 
Shaded Cells = Not Applicable (also "NA") 

~ ..!.Y-Y-3 

Analysis 

Inorganics 
HPLC GFAAJ CVAA 7~K.. 
(HE) 

ICP/AES 
AA (Hg) 

v v Nit v v 
v v / v 

v' 1~6 &.z. v v 
v v v v 
v v v v 

; 

v v v 

v 

v 
v 

N;q f'(";q- !V4" /V,t;-

J 
u 
UJ 
R 

Not Detected, Estimated 
Unusable 

NP = Not Provided _,.,/ /1 A. /J 
Other: Reviewed By: _____ __;_(/\./ __ IV\.K.Z... ______ _ 

B-12 

/.ffl;~ 'tJ 

RAD Oth• 
Nf-w 

IV7f v 

v 
v 
v 

v 
v 

/V)1-

I 

----- --- -------

Date: tJ8. dol. O.J 



Volatile Organics (SW 846 Method 8260) Page I of2 

Site/Project: OSJ- r;t..JIYJ AR!COC#: 6DSS'7b #of Samples: o) ------- Matrix: OfVea;.J 

Laboratory: C ;;().. Laboratory Report#: (, ..:? ".X-11 3 Laboratory Sample IDs: 6 3 .Y-1r..? - 00 I - QO,l {78) 
;; > 

Methods: S tJ- tJ if'{, tJ ol h 0 /.$ Batch #s· /86 1156 

Call b. 
Call b. 

CCV 
T M' RF 

RSDI %0 Method LCS MS Field Equip. Trip 
IS CAS# Name c m. Intercept Rz LCS LCSD MS MSO Dup. 

L RF <20%/ 
Blks RPO RPO RPD Blanks Blanks 

>.05 
0.99 

20% -OD2. 
I 11-55-<i I I I -trichloroethane /0.10 ,,...; v / ,:;; 11/4 IYA ,/ 
2 79-34-5 1,1,2,2-tetrachloroethane 0.30 \ 
2 79-00·5 1,1 )·trichloroethane 0.10 \ 
I 75·34·3 1 1-dlchloroethane 0.10 \ \ 
I 75·35-4 1,1-dlehloroetbene 0.20 ,7 I v v i./ I 
1 107-06·2 l,l-dlehloroetbaoe 0.10 \ \ 
I 540-59-0 1.2-cliehloroetbene(totall 0.01 I 
I 78-87-5 1.2-clichlorooroDIIDt lv" 0.01 \ 
l 78-93-3 

2-bataaoae (MEK) 
luoxblk) 

0.01 1 
I 110-75-8 2-chloroethyl vinyl ether \ 
2 591-78-<i 2-hexanone (MBK) /0.01 ,7 v v' T 

2 108·10·1 
4-methyl·2·pentanone 
lrMIBKl 

0.10 f<).lf. \ 
I 67-64-1 aeetone(l Oxblll.l 0.01 i/ 
I 71-43-2 beu.zeae 0.50 J _\/ v v \ 
I 75-27-4 bromodichloromethane 0.20 \ 
3 75·25·2 bromofunn 0.10 \ 
I 74-83-9 bromo methane 0.10 \ 
I 75-15-0 carbon disulfide 0.10 I \ 
I 56·23·5 carbon tetrachloride 0.10 \ \ 
2 108-9().. 7 chlorobeiiUDe 0.50 \/ T t/ v v \ 
I 75-00-3 cbloroethane 0.01 \ 
I 67-66-3 chloroform 0.20 \ 
I 74-87-3 chloromethane 0.10 _-zq I 
I 10061-01·5 cis- I 3-dichloropropene 0.20 l/ I \ 
2 124-48-1 dibromochloromethanc 0.10 ' \ 
2 100-41-4 ethvlbenzene 0.10 \ 
I 75-09·2 methylene chloride (I Oxblk) 0.01 j v' v' l \ 
2 100-42·5 styrene 0.30 ,/ v ./ \ \ 
2 127-18-4 tetrachloroetlte•e 0.20 I 
2 108·88·3 toluene< I Oxblk) 0.40 v v v v \ o. 1{9') 
2 10061·02·6 trans- I ,3-clichloropropene 0.10 \ i/ 

1 79-01-<i trlcbloroetbene 0.30 I Zb~ tt \7- v v v \ 
1 75-01-4 viovl chloride 0.10 ./ I 
2 133()..20.7 lxvlenes(total) 0.30 ' \ 

-ff'allJ ~ f. ol /)J('A Ina k" .J) I 
(>~:\ ..- I ol - DJ 0/'-f'l ~ I -

Comments: S Notes: Shaded rows are RCRA compounds. r1 1 

/YJJ jmJ() -51YJ..S~ 63187 ReviewedBy: f/IJ'/.v.L 
c.r 

Date: (J6 · OJ/. Qd 

CCrY r; ,( cs s~ 6Ue-
~C) I<.: t.1 6/wvcJ ~ l't.t..r, ,,..., ~ lo 9u Ot.-(..~ lo ,Oa....tJ 1 



Volatile Organics Page 2 of2 

Site/Project: AR!COC #: C. OS J' lt,p Bmrn#s: ----------------------------------

Laboratory: Laboratory Report#:-------------- #of Samples:------------ M&rix: 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 

~ /N (A JTr~A 

---------

SMC 1: 4-Bromotluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

------ -------
---------~ 

----

IS 1: Fluorobenzene 
IS 2: Chorobenzene-dS 
IS 3: 1,4-Dichlorobenzene-d4 

IS 1 IS 1 IS 2 
Area RT area 

------------ "~ 
~ 

-----

Comments: 

IS 2 IS 3 IS3 
RT area RT 

~ 

--------- ------I--



High Explosives (SW 846 Method 8330) 

Site/Project: D J J - Y i0 (Y') ARICOC #: 6OS J- 7(c, Laboratory Sample IDs: 6 3-Y/)/ S' - Oo 7 
------------~------------------

Laboratory: (jk7... Laboratory Report#: 6 ..7-¥-?t..f 

Methods: SL.J- 81/fa ~..J>?o 

#of Samples: Matrix: --~~?£1-Ua;eo~u6J....! ---------- Batch #s: / 6' S 0 ;y 0 

, Curve CCV Method LCS MS Field. Equip. FJeld 
CAS# NAME J Intercept Rt %0 Blanks LCS LCSD RPD MS MSD RPD Dup. Blanks Blanks 

L .99 20% u 20% 20% RPD u u 
2691-41-0 HMX / /'{4 / / \ / v v v / r/ r\ 
121-82-4 RDX \ 
99-35-49 I ,3, 5-Trinitrobenzene \ 
99-65-0 I ,3-dinitrobenzene I ;1 
98-95-3 Nitrobenzene " " 11 
479-45-8 Tetryl \ I v I 

~~ 

118-96-7 2,4,6-trinitrotoluene " "' 35572-78-2 2-amino-4,6-dinitrotoluene " 19406-51-0 4-amino-2,6-dinitrotoluene \ 
121-14-2 2,4-dinitrotoluene " 606-20-2 2,6-dinitrotoluene \ 
88-72-2 2-nitrotoluene \ 
99-99-0 4-nitrotoluene \ 
99-08-J 3-nitrotoluene \ 
78-ll-5 PETN 

\ 
-"" 
\I 

\j 
-----

Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comments; A.-{ J /l1A....[ {) .J l}r,( OU ~ 630.,87 

/1'1 N- ~",4 
I 

Confirmation 

J.J?;...cc,_ "" prt~ . 
H-;o;,.CA - s~~ jco"i'IY>'I 

Sample CAS# RPD> 25% Sample CAS# RPD> 25% 

/V/9-

Solilb-to-aqueous convenion: 
mg/ kg= 11g/ g: ((J~gl g) x (sample mass {g) I sample vol. {ml}) x (1000 ml/1 liter)]/Dilution Factor "'11gll Reviewed By: {X ./ft..U.L Date: 0 fj. Jj. Or). 

B-17 



Inorganic Metals 
t.T 

Laboratory Sample IDs: 6 S "1 ,lj 3 - 0 0 3 4CN\..t M...efaJJ 12) 
I 

Site/Project: Q,J,)- yWIYl ARJCOC#:_.:::.k:>..,O:..:.S,_,:S,_--'7'-"(.,;,~-----

Laboratory: (/£/.. Laboratory Report#: 6 3 ;y,;,t,f - OOJy WWL<.J 
Methods: ,JL,) 8)11,:, 60do (1/.P- mJ) ~7);170 {0}) 

~- - -- ........ ·-__::_ - ,. , ..... -v ..... - '~ 

J 

QC Element 
CAS#/ 
Analyte TA Method LCSD MSD Rep. ICS 

Serial Field 
Equip. Field 

JCV CCV ICB CCB LCS LCSD MS MSD Dilu- Dup. 
L Blanks RPD RPD RPD AB 

lion RPD 
Blanks Blanks 

7429-90-S AI v v' / / / _V NR iJ"tX \ / \_1/_A_ 
7440-39-3 Ba 1/ \ y_ ~ _\./" v' \ 
7440-41-7 Be \ \ \ 
7440-43-9 Cd v \ ld.9/ ~S\) v IY/1 \ 
7440-70-2 Ca / \ II" A ' v v \ 
7440-47-3 Cr v \ v -~ v ..V4 \ 
7440-48-4 Co \ \ 
7440-50·8 Cu \ \ 
7439-89-6 Fe \ \ \ 
7439-95-4 Mg v \ v' \ v v \ 
7439-96-5 Mn \ \ 
7440-02-0 Ni \ 
7440-09-7 K v v v / \ 
7440-2.2-4 Ag v \ / 1\ c/ ty'lt \ 
7440-23-5 Na v \ v \ t/ c/ \ 
7440-62-2 v \ \ \ 
7 440-66-6 Zn \ \ 

\ \ \ 
7439-92-1 Pb v \ V' \ v 1'('4 \ 
7782-49-l Se v \ v \ /{h H" \ 
7440-38-2 As 1/ "':OOQ~ • 00 I \ v \ \/ N.&f \ IY~ .()() s 
7440-36-0 Sb \ \ \ .:..~ll(.. LS': g 
7440-28-0 Tl \ \ \ J.6?. .0: J 

\ \ _l 
,6 

7439-97-6 Hg v \/ v ./ y _1./,f_ N~ \ 

_(;yanid~ CN 

Notes: Shaded rows are RCRA metals. Solids-to-aqueousconversion: mg I kg= 118 I g: [(118 I g) x (sample mass {g) I sample vol. {ml}) x (1000 mill liter)] I Dilution Factor = 11g ll 

Comments: ::; 
M..ti~J 

rP-yJ )M.J bd..9t.3 c:W~ JOy 

~ )MJ jJO b 3387 1
1 II 

Reviewed By: A/~ Date: oe . .J~c .o~ 

1\10 ~ Icv II() 



General Chemistry 

Site/Project: {)J J Y W I'Y) ARICOC #: b 0 J J 7"' Laboratory Sample IDs: 

Laboratory: 9 K J.... Laboratory Report#:--------

t,. .] .ij /X 3 - 0 or {t uv) ; - oo 6 (/¥1ton".r) 
- oo 8 (/VPrv') 

Methods: .5w8)fto 9o/o/A (7CN) cto.rta {Anton~) , ) , kP/7 J'SJ'. I {/YPN) 

# ofSamples: J Matrix: ftyuw u.J Batch#s: /8.{"()7Lj !88.]'.y,.y /6''10o29 
} ) 

4/0 QC Element 
CAS# Analyte T MSD Rep. ICS Serial Field Equip. Field Method 

LCS 
LCSD MS MSD Dilv- Dup. 8't A ICV CCV ICB CCB 

Blanks 
LCSD 

RPD RPD RPD AB Blanks Blanks L lion RPD 
f' 

7ofcJ . 
I Cuwvde 

.; v' v' v' ../ ,/ v /{~ v tf/1- !Ytl !YI/" 

1\ \ 
\ 

Brorv11de 

\ v v v' v v' v V' v v 

\ \ 
\ 

r:;()(lf'fde v v v y/ v v II/ 1\ v v 

' \ 

WoHde: v v v y/ v {/. 08J. v 1\ 
v 1\ v 1\ 0-4 

S)( 
I 

\ \ \ ) 

v v v 
JvJ~ y v v v v v 

1\ sx 

r¥ 

IV PI'( v v ,/ o.oJ 0.0/ 
v v' \ v \ v \ d·O 

.fr 
.r 

Comments: /[X 

4r> /Qf).) ~u;:; PJ <.fry'..{ <.JOy 63.587 

lvv !)up tnJ .Sry-1,. .so 9 60'1-i-15 

Reviewed By: ?(/ ~ Date: {J ~ · d d. Ool 

B-16 



FORM 7 
HPLC CONTINUING CALIBRATION CHECK 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No. : N/A }f7 No. : N/A 

Instrument ID, HPLCC Calibration Date, 07/18/021'/~~1 
Lab File ID: EX3G1722 Init. Calib. Date(s): 06/24/02 of~~;" 
Heated Purge: (Y/N) N Init. Calib. Times: 1800 0019 ~ 
GC Column: C18 BDS ID: 4. 00 (mm) 

COMPOUND 
===~==============~====~a~== 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Nitrobenzene 
Tetryl 
2,4,6-Trinitrotoluene 
2-Amino-4,6-dinitrotoluene 
4-Amino-2,6-dinitrotoluene= 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 
PETN 
==;;===========;============ 
1,2-dinitrobenzene 

a~~~ 
~.ky 
b(9;)5"7b 

SAMPLE 
AMOUNT 
====== 

512 
516 
512 
516 
517 
520 
522 
538 
522 
517 
504 
520 
514 
531 
508 

------------
256 

CAL500 
AMOUNT 
-------------

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

~==;=== 

250 

FORM VII HPLC 

MAX 
CURVE %D %d 
==~== ====== ----
LINR -2.4 15.0 
LINR -3.2 15.0 
LINR -2.4 15.0 
LINR -3.2 15.0 
LINR -3.4 15.0 
LINR -4.0 15.0 
LINR -4.4 15.0 
LINR -7.6 15.0 
LINR -4.4 15.0 
LINR -3.4 15.0 
LINR -0.8 15.0 
LINR -4.0 15.0 
LINR -2.8 15.0 
LINR -6.2 15.0 
LINR -1.6 15.0 
==~== ======= ----
LINR -2.4 50.0 

--



Report Date 18-Jul-2002 10:29 Page 1 

General Engineering Laboratories, Inc. 

Method file 
Quant Method 
Inj date 
Data Type 

COMPOUND LISTING 

/chem/hplcc.i/x071702.b/8330-062402ppb.m 
ESTD Target Version 
18-Jul-2002 01:41 Number of Cpnds 
LC 3d DATA 

Compouna RT RT WJ.ndow RF 

1 HMX ·3.398 3.341-3.455 3.120e+02 
2 RDX 5.792 5.696-5.888 2.357e+02 
3 1,3,5-Trinitrobenzene 7.695 7.590-7.800 6.685e+02 

$ 4 1,2-dinitrobenzene 9.062 8.909-9.214 3.645e+02 
5 1,3-Dinitrobenzene 9.555 9.411-9.699 4.801e+02 
6 Nitrobenzene 11.341 11.168-11.515 2.762e+02 
8 Tetryl 12.528 12.243-12.813 4.676e+02 
9 2,4,6-Trinitrotoluene 13.488 13.224-13.752 4.133e+02 

10 2-Amino-4,6-dinitrotoluene 14.611 14.236-14.986 4.843e+02 
11 4-Arndno-2,6-dinitrotoluene 14.925 14.541-15.309 5.145e+02 
12 2,4-Dinitrotoluene 15.382 15.049-15.714 4.041e+02 
13 2,6-Dinitrotoluene 15.705 15.351-16.059 3.203e+02 
14 2-Nitrotoluene 18.065 17.792-18.338 1.759e+02 
15 4-Nitrotoluene 18.732 18.497-18.965 1.565e+02 
16 3-Nitrotoluene 19.521 19.317-19.726 1.95le+02 
17 PETN 21.431 21.276-21.587 1.314e+02 

Wl/ch 

235.00 
235.00 
224.00 
214.00 
235.00 
254.00 
224.00 
235.00 
224.00 
224.00 
254.00 
214.00 
254.00 
254.00 
254.00 
214.00 



Data File: /chem/hplcc.i/x071702.b/ex3gl722.d 
Report Date: 26-Aug-2002 15:19 

General Engineering Laboratories, Inc. 

General Engineering Laboratories, Inc. 
Data file : /chem/hplcc.i/x071702.b/ex3g1722.d 
Lab Smp Id: WXP020717-02 Client Smp ID: XSTD50003 
Inj Date 18-JUL-2002 01:41 
Operator JLW Inst ID,: hplcc. i 
Smp Info IWXP020717-021 
Mise Info WXP020717-02 ----ILCEFICCAL!EXP!IOOuLIB330+PETNI 
Comment Column: HP C-18 BDS 250mm x 4.0mm 
Method /chem/hplcc.i/x071702.b/8330-062402ppb.m 
Meth Date 26-Aug-2002 15:19 jlw Quant Type: ESTD 
Cal Date 25-JUN-2002 00:19 Cal File: ex3f2413.d 
Als bottle: 2 Continuing Calibration Sample 
Dil Factor: 1.00000 
Integrator: Falcon Compound Sublist: 8330+PETN.sub 
Target Version: 3.50 
Processing Host: hpclpl 

JIK)UNTS 

~'llANT SIG CJU,-AM'l' ON-COL 
Compounds III. RT EXP RT DLT RT RESPONSE (n!J/1111) {ng/ml) 

--------------------------
••••m• •~=-=•z 

1 llMX 235 3.398 3.398 0.000 159825 500.000 512 
2 RDX 235 5.792 5.792 0.000 121692 500.000 516 
J 1,3,5-Trinitrobenzene 224 7.695 7.695 0.000 H2185 500.000 512 

4 1,:2-dinitrcDenzene 214 9.062 9.062 0.000 93212 250.000 256 
5 1,3-Dinitrobenzena 235 9.555 9.555 0.000 2H563 500.000 516 
6 Nitrobenzene 254 11.341 11.341 0.000 1'2936 500.000 517 
8 Tet:ryl 224 12.528 12.528 o.ooo 243023 soo.ooo 520 
9 2,4,6-Trinitrotoluene 235 13.188 l.3 .·tBB 0.000 215918 500.000 522 

10 2-Amino-4, 6-dinitrotoluene 224 14.611 14.611 o.ooo 260669 soo.ooo 538 
11 4-Amino-2,6-dinitrotoluene 22-i U.92S U.925 0.000 268714 500.000 522 
12 2,4-Dinitrotoluene 254 15.382 15.382 0.000 208837 500.000 517 
13 2,6-Dinitrotoluene 214 15.705 15.705 o.ooo 161379 soo.ooo 504 
1t 2-Nitrotoluene 254 18.065 18.065 0.000 915:12 500.000 !i20 15 4-Nitrotoluene 25<1 18.732 18.732 :1.000 
16 3-Nitrotoluene 

80473 sc~.ooo 5U 
254 19.521 l9.5l1 o.ooc 

17 PBTN 
103558 500.000 sn 214 21..:31 21.131 o.ooo 66671 S:JC.OOO 508 

~~~v 



OOOOO~~~~~NNNNNWWWWW~~~~~~~~~~~~~~ ~~ 
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:?. .. ~ .. t .. ~ .. IP..~.-~ .. t .. t. .. ~-~--~--t--~--~--?. .. ~ .. t .. ~--~-~--::--~~~::/~--t .. r. .. ~-~--~--~--r. .. '!l • m 
~- . 
IS>· t;::::::::;:::::===----- -RDX <6. 792> 

1:=============-·---- -1.,3,~Trinit.~ <7.696) 

~:;:::::::==-- -1.,2-dinitrobenzene <9.062) 
i.:::::::======- -1.,3--Dini~ (').~) 

\::::::::::::::::::====-~ -T .. t.r\fl <12.1528) 

\:::::=:::=====-- -:2,4,6-Trlnttrotol~ (1.3.488) 

\:::::=====-- -2-Hitrotolu- <~.06!5) 
\::::::=======-- -+-ttitrotol- (18.732) 
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Data File~ /~loo.ilx071702.b/exJci?22.d 

!Uit• : 18-JtL-ZQOZ 01141 

Cli•nt lDl XSTD60003 

S~le Ini'ol IWXP020717-¢21 

24 
20 
16 
12 

8 

4 

InstMM.nt: hp>lco.i 

OJ __ ~~~~--~~~==~~==~==~==T=~==~==~~ 

14 
40 
3lo 
32 
28 
24 
20 
1i 

12 
B 

4 

200 300 320 340 360 380 

0~~~~~~~~~~~~~~~~==~~==~ 
200 220 240 2£0 2BO :3QQ 320 ;340 360 380 400 420 440 

10.0 

9.0 

a.o 
7.0 

~ 6.0 

~ !1.0 
)( 4.0 
" >- J.o 

2.0 
1.0 

o.o-='T"==~=~= 

100 
eo 
GO 

40 

20 

~ 

-90 

-100--~~~~~~--~--~--~--~----r---~--~--~--~----r--
200 220 240 Z60 280 300 320 ;340 360 380 400 420 440 

SiP231J,40 Ref'so400,100, ~?22.d 3.,. 
3.3: 
3.0~ 

2.7; 

2.4~ 

~ 2.1: 
~ 1.8: 
~ ~.!5: 
~ :t.2: 

0.9~ 

o • .o~ 
0.3~ 



i 

;:; 
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:>-

.... 
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Data Filet /~loc.ilx071702.b/~722.d 

nat. : 18-.:lL-2002 01;41 

Cli.nt ID: XSTlii50003 

Saolp>le lnf'o; IWKI'02071.7~1 

Ins~: ty.lco.i 

Oper-~w-: .1W 

COllft"' di-.t.r; 4.00 

2 RDX Conoentrationt 616 nc/111 

36 

32 

ze 
Z4 

ZQ 

16 

12 

9 

4 

oJ_~~~~--~~~~;==~==T=~==~==~~==~= 
ZQO 2ZO 240 260 280 300 320 340 ~ 380 400 420 440 ,. 

36 
Soan 1744 <6.~ 111in) of' tm3p72Z.d C&Am-.act.d> 

32 

28 

24 

20 

16 

1.2 

8 

4 

0 
320 340 ~ 380 400 420 440 

10.0 1"-i.~ 
<J.O 

a.o 
7.0 

6.0 

s.o 
4.0 
3.0 

z.o 
1.0 

o.o 

100 

eo 
60 

4() 

20 

0 

-20 

-40 

~ 

-so 
-100 

l!F·40 1M-t00,1oo, eoap722.d 

1..6~ 
u;~ 
~.41 
1.3i 
1.2~ 
1.1~ 

I 

- 1.0i 
~ O.')i 
)( 0.8~ 

v 0.7{ 
, 0.6~ 

0.8~ 
0.4{ 
0.3~ 
0.24 
0.11·~~~~~~~~~---------. --B;o · · s;s · · G:o · · ';s · · · 

Hin 



:> 
1 

i 
t; 
z 

nata File: /CheNt'4"loo.tlx07S.702.tW~?22.d 

Date s 18-.:U.. -zooz 01t41 

Client llJS XSTDI!I0003 

SMpl• Inf'o; 110C1'0207:1.7-o21 
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General Engineering Laboratories 

TOTAL METALS 
-Sa-

MATRIX SPIKE SUMMARY 
SDGNo.: 63443 

Collh'act: SNLS00401 Lab Code: GFL CueNo.: GEL 

Matrix: WATIR Level: LOW 

eiD: 63387004 s ikediD: 1200265085 PerceDt SoUd• frr S 

Acceptance Spiked Sample Spike % 
Analyte Units L1Dit%R Result c Result c Added Recovery Qual M 

Arsenic mg/L 75- 125 0.050 0.()()7 0.040 107.5 MS 

Barium mgiL 75-125 0.229 0.182 0.050 94.0 MS 
('.adminm mgiL 75-125 0.007 0.000 B 0.005 128.9 N MS 

Calcium mgiL 58.9 56.2 2.000 135.0 MS 

Cbromi:om mgiL 15 ·125 0.053 0.000 u 0.050 105.8 MS 

Lead mgiL 75- 125 0.022 0.000 B 0.020 106.1 MS 
Magnesium mgiL 12.4 10.2 2.000 110.0 MS 

Potassium mgiL 15-125 4.450 2.580 2.000 93.5 MS 
Sel.ellium mgiL 15-125 0.011 0.001 B 0.010 99.7 MS 

Silver mgiL 75-125 0.055 0.000 u 0.050 110.6 MS 
Sodium mgiL 17.9 15.5 2.000 120.0 MS 

SW-846 



General Engineering Laboratories 

SDG No.: 63443 

Contract: SNLS>0401 

Malrix: WATER 

S.a e JD: 63317004 

Aeceptabc:e 
Analyte Unit• Limit 

Araenic mgtL 0.0 

Barium mg/L +1-20 

Cadmium mgiL +1-20 

Calcimn mgiL +1-20 

Chromium mgiL +1-'l!J 

Lead mgtL +1-20 

Magnesiom mgiL +1-20 

Potassium mgiL +1-20 

Selenium. mg/L +1-20 

Silver mgiL +1-20 

Sodium mgiL +1-20 

TOTAL METALS .,_ 
DUPLICATE SAMPLE SUMMARY 

Lab Code: GEL 

Level: ww 
te ID: 1200265083 

s ... ple Duplicate 
Relult c Rault c 

OJXJT 0.006 

0.182 0.183 

0.000 B 0.000 B 

56.2 56.8 

0.000 u 0.000 u 
0.000 B 0.000 B 

10.2 10.2 

2580 2520 

0.001 B 0.001 B 

0.000 u 0.000 u 
155 15.0 

SASNo.: 

RPD Qual _!:!. 
9.7 MS 

0.0 MS 

1.3 MS 

1.1 MS 

MS 

0.0 MS 

0.0 MS 

2.4 MS 

42.6 MS 

MS 

3.3 MS 



General Enpreerinr Tplwratories 
TOTAL METALS 

-9-
SERIALDJL1JTION SAMPLE SUMMAltY 

SDGNo.: 63443 ~~ . CoDtrad: SNLS00401 Lab Code: GEL CueNo.: GFL ~~ Ma1rh: WATER Levd: LOW Oient.ID: 049490-00SL !;(, 
leiD: 63387004 Serial Dimt»n ID: 1200265084 

hddal Serial % Ae«ptance 
Analyte Jlg/L c Jlg/L c DHrerence Qual .Limftl M 

Arsenic 6.890 5.000 u 100.0 10% MS 

BarilliD 182 173 4.9 10% MS 

Cadmium 0.077 B 0.200 u 100.0 10% MS 
Calcium 56200 53600 4.6 10% MS 
CJJromium 0.380 u 1.900 u 10% MS 

Lead 0.281 B 0.315 B 12.1 10% MS 
Magnesium 10200 10500 2.9 10% MS 

Potassium 2580 2340 9.3 10% MS 

Selenium 1.430 B 5.400 B 1:77.6 10% MS 

Silver 0.040 u 0.200 u 10% MS 

Sodium 15500 16000 3.2 10% MS 

SW-846 



44t. ~t2 .. B 
QC Summaa ReDori Date: A--26, 2002 ~ 

CJieat: SaDCda Natioal Labor'aUiria J'a&elol3 
MS-8'756 
P.O. Box .5800 
AJbaquerque, New Mexk:O 

Cllllfatt: PllmdaM.Pul&uDt 

Workonler. 63M3 

Pumaame NOM s-le Qual Q!;; UJdts IU'D'llo :REC'llo Bn~!~e ADlJt Date Time 
MelD Analylis- IC'P'MS Jl'edenl 
Baldi 1360'2 

QC120026SQI3 6338700' DUP 
Arsenic B 0.00689 B 0.00625 mgiL 10 " (+1-0.003) BAJ CJ712J)1(!Z 00:01 
Barium 0.182 0.183 m&fL 0 (~~) 

Cadmium o.oooon J 0.000076 IIII!1L N/A" (+1-0.001) 
Calcium 56.8 m&fL NIA. (Q'l,..2Q%) 

Chromium u ND u ND roNL N/A (+1-0.003) 
Lead J 0.000281 J 0.000281 ml:fL N/A A (+1-0.002) 
Magnesium 10.2 mWL N/A (0'1.-209&) 
Pobsslum 2.5'2 mgiL N/A (O'J.-20%) 
Selenium ] 0.00143 J O.Cl00928 mgiL N/A" (+1-0.1103) 
Silv« u ND u ND mgiL NIA (+1-0.001) 
Sodium 1.~.0 rngiL NIA (O'h-20%) 

QC120026S086 LCS 
Arsenic 0.050 B O.OSSl mgiL 110 (80'h-l20'l&) CJ7119KJ2 23:50 
Barium o.oso 0.~5 mgiL lOS (80'J.-1209&) 
Cadmium 0.050 0.0543 mgiL 109 (80%-1~) 

Calcium 2.00 2.09 mg/1.. 104 (80'J...120'llo) 
Chromium 0.050 0.0513 mg/1.. 103 (SO'h-120'1.) 
Lead 0.050 0.0529 mgiL 106 (IIO'J>-120'J.) 
Magnesium 2.00 1.91 mgiL 96 (80%-120'1&) 
Potassium 2.00 2.19 mgiL 109 (80%-120'JJ) 
Selenium 0.050 0.0516 mgiL 103 (80'll>-120'llo) 
Silver 0.050 0.055 mgiL 110 (80%-120'1&) 
Sodium 2.00 2.16 mg/L 108 (BO'X>-12091>) 

QCJ20026S082 MD 
Arseoic J 0.001 mgiL CJ7!19tm 23:44 
Barium u ND mg/1.. 
Cadmium u ND mgiL 
Calcium u ND mgiL 
Cl!romiwn u ND matL 
Lead u ND mgiL 
~ium u ND mgiL 
Potassium u ND mgiL 
Selenium u ND mgiL 
Silver u ND mg/L 
Sodium u ND mgiL 

QC1200265085 63387004 MS 
Arsenic 0.040 B 0.00689 B 0.0499 mgiL 1CJ7 (75'i>-125'l>) 01!20102 00:07 
Barium 0.050 0.182 0.229 maiL 94 (75~125 ... ) 
Cadmium 0.005 } o.rxmn 0.00652 mgiL 129* (75~125%) 

Calcium 2.00 58.9 mgiL 135• (75%-ill ... ) 
Ouomium 0.050 u ND 0.0029 rogiL 106 (75~125%) 
Lead 0.020 J 0.000281 0.0215 mgiL 106 (75~125%) 



OC Summa!:! ~41&_~, 
NOM smP: QD8l oc UDits RPDCJI. RECCJI. ::·P~-

Meta11Aua17Jis- JCPMS Palen~ 
Balcb 186042 

Ma&ncsiwn 
Polusium 
Selcaium 
Silver 
Sodium 

QC120026S084 633S7004 SDn.T 
Arlllcnic 
Barium 
Cadmium 
Calcium 
OJromium 
Lead 
Mapesium 
Potassium 
Seleoiwn 
Silv<:r 
Sodium 

MttaiiA~aayFedlnl 

Batth 185~92 

QC1200263!153 62963004 DUP 
Macury 
QC1~5 LCS 

Mercury 
QCI200263!152 MB 

Metcury 
QCI:ztl026l954 62963004 MS 

Mercury 

Noces: 

2.00 
2.()(1 

0.010 1 0.00143 
0.050 u ND 

2.00 

B 6.89 
182 

J o.rm 

u ND 
J 0.281 

I 1.43 
u ND 

J 0.000051 

0.002 

0.002 J 0.000051 

RER is ca1culllt.ed at the 95'.1> CODfide:oce level (2'.-sigma). 
The Qu4lific:n ia tbi$ report are defiDed u follows: 

BU 

u 

u 
J 

J 
u 

J 

u 

12.4 DJ8IL lll (7S'lr>-12S'.I>) 
4.45 mg/1.. 94 (7S'At-12S'J(,) 

0.0114 ~ 100 (75'.1>-125'.1>) 
0.0553 mgiL lll (7S'At-1ll'.l>) 

17.9 m&fl.. 121 (75'At-12S%) 

ND ug/1.. NIA CY111lW2 00:13 
34.6 ug/L 4.68 
ND uafL N/A 

JCY100 uafL N/A 
ND uafL NIA 

().()63 uatL 12.1 
2090 neiL NIA 
468 u&IL N/A 
1.08 ugiL 'Z19 
ND ugiL NIA 

3200 ugL N/A 

0.000059 mgiL N/A " (+1-0.0002) N"OR1 CYl/24102 1S:Z7 

0.00188 mgiL 94 (80'.1>-.120'.1>) f11124102 IS: 19 

ND mgiL (f/124/02 15:13 

0.00207 mgiL 101 (75'.1>-125'.1>) 01124102 15:29 

• ... Recovery or '.I>RPD DOl widrlu acceplall.ce 1imi IS md/or spike amount not compatible wilh lhc sample: or the ciuplicaiD RPD'a are !Itt applicable wl=e ll 

lndlcat:e~ aJialy\e is a IIIIJ"Opte colllJIOWI(f. 

B 

H 

J 

p 

u 
X 

X 

X 

The IDIIIyte w-. fouod in lllo blank above lhe effective MDL. 

Holding lime was exa:edcd 

EsWnated value, the analyte coocentration fell above lbe effcc:live MDL llld below the c:ffcctivc PQL 

The n:spoase between lbe COPfilmation column aod the primary column is ~D 

The IDIIIyte was BDalyzed fa bul not de-IP.cted below Ibis COIII:aiUatioa. For Orpuic lllld .luorgllllic ma1yta the result is lea !han !be effective MDL. I 

Praumptive evidence that the IIDJlyte is not presenL Please sceliiiT.Itjve for furlbct iat'onnation. 

Presumptive evidence that the IIDJlyte il not present. PitaS£- narrative for furthtr iafmmation. 

Uncertain idenrifu:ation for gmnma specuosc:opy. 



NOM UDIII 
Nl A iDdicate.s that spike recovery limita do JIOl apply when aamplc CDDCCIIIJ1ltiOD. ~ spiD cone:. by a facUll' of 4 or more. 
"' The Reblive Per<:ellt DiffrzeDCe (RPD) oblaiDc:d from the llmpiC duplicate (DUP) is evaluJtecl apiDst the accepteogo critaia whea the 5UIIple is gRllfer than 

five: lime$ (SX) the coulrad Jeqllired detection llinit (RL). In cases wbrze either the samplc or daplicato value is less tbllll SX the RL, a COJJIIOl limit of +1-
thl: RL is used to evaluate tbe DUP nllllit 
Por PS, PSD, end SDll. T RlSUltl, the values lisred ate tbe measured amounts, DOt tlnaJ CQDCeZIIralions. 

Where the analytical method has been perl"ormed under NELAP c:enification, the analysis bas met all of the 
requirements of the NELAC standanl uoless qualified on the QC S\IIDID8ly. 



General Engineering Laboratories 
TOTAL METALS 

-la~ 

INITIAL AND CONTINUING CALIBRATION VERIFICA~ 

SDG No.: 63443 ·w~ Co:ntrad: SNLS00401 Lab Code: GEL Cue No.: GEL litho.: 
Ioithd CaBbration Source: o2si ·~~ 
Continuq CalibratiOD Source: o2si 
Insrrument ID: PE ICPMS3 

Remit True Value % Aa:eptance An .. y.U An .. yail Run 
Slllll~le ID Analytc p.rJL "giL Recovery Wfodow(%R) M Date Time Number 

ICVl 
Sodium 5130 5000 102.6 90.0-110.0 MS 711912002 22:59 020719 

Magnesium 5390 5000 107.8 90.0-110.0 MS 7/1912002 22:59 020719 

Potassium 5150 5000 103.0 90.0-110.0 MS 7119n.OD2 22:59 020719 

Calcium 5010 5000 100.2 90.0-110.0 MS 7119n.OD2 22:59 020719 
Chromium 51.7 50.00 103.4 90.0-110.0 MS 7119n.OD2 22:59 020719 
Arsc:nic 50.9 50.00 101.8 90.0-110.0 MS 1119fUXYl 22:59 020719 

Seknium 51.7 50.00 103.4 90.0-110.0 MS 1119fUXYl 22:59 020719 
Silver 51.2 50.00 102.4 90.0-110.0 MS 7n91'1J.1J2 22:59 020719 

Cadmium 50.9 50.00 101.8 90.0-110.0 MS 7119n.D02 22:59 020719 

Barium 53.0 50.00 106.0 90.0-110.0 MS 7/19!2002 22:59 020719 

Lead 52.8 50.00 105.6 90.0-110.0 MS 7/19n.OD2 22:59 020719 

Mc:ccury 5.280 5.000 105.6 80.0- 120.0 AV 7124f2fXJ2 13:29 072402W2Hg 

CCVI 
Sodium 5300 5000 106.0 90.0-110.0 MS 7119/2002 23:32 020719 
Magnesi1lm 5190 5000 103.8 90.0-110.0 MS 11l9fUXYl 23:32 020719 
Potassium 5380 5000 107.6 90.0-110.0 MS 1119fUXYl 23::32 020719 
Calcium 5000 5000 100.0 90.0-110.0 MS 7/19/2002 23:32 020719 
Chromium 52.0 50.00 104.0 90.0-110.0 MS 711912002 23:32 020719 
Arsenic 50.8 50.00 101.6 90.0-110.0 MS 711912002 23:32 020719 

Seknium 51.9 50.00 103.8 90.0-110.0 MS 7/1912002 23:32 020719 

Silver 51.4 50.00 102.8 90.0-110.0 MS 711912002 23:32 020719 

Cadmium 50.5 50.00 101.0 90.0-110.0 MS 711912002 23:32 020719 
Bariwn 51.7 50.00 103.4 90.0- 110.0 MS 71191l002 23:32 020719 
Lead 52.3 50.00 104.6 90.0-110.0 MS 7/19!1.D02 23:32 020719 
Mercmy 5.010 5.000 100.2 80.0-120.0 AV 7 J2.4I2('IJ2. 13:35 072402W2Ha 
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INITIAL AND CONTINUING CALIBRATION VEim'ICATION 

SDG No.: 63443 

Contract: SNLS00401 Lab Code: GEL Case No.: GEL 14/)No.: 
Ioitial CaHbradon Source: o2s:i . f::1/. 
CoatiDainc Calibnt.ioo Souru: o2si '<'i<a Inst:rumcnt ID: PH ICPMS3 

Remit True Value % Aa:eptance ADaly.U ADalym Run 
S21111 pie ID ADalyte p.rJL p.g/L Recove!l Window~%R~ M Date Time Number 

CCV2 
Sodium 4920 5000 98.4 90.0-110.0 MS 7/1.0/2001. 00:19 020719 

Magnesium 4990 5000 99.8 90.0-110.0 MS 711N1.00l 00:19 020719 

Potassium 4930 5000 98.6 90.0-110.0 MS 7flOI'lJXYl 00:19 020719 

Calcium 4910 5000 98.2 90.0-110.0 MS 7fl012001. 00:19 020719 

Cbromium 49.0 50.00 98.0 90.0-110.0 MS 7 f1IJ/1JXJ2 00:19 020719 

Arsenic 48.6 50.00 97.2 90.0-110.0 MS 7fl012001. 00:19 020719 

Selenium 49.0 50.00 98.0 90.0-110.0 MS 7 f1IJ/1JXJ2 00:19 020719 

Silver 49.4 50.00 98.8 90.0-110.0 MS 7/21J/2002 00:19 020719 

Cadmium 48.6 50.00 97.2 90.0-110.0 MS 7/21J/2002 00:19 020719 

Barium 50.3 50.00 100.6 90.0-110.0 MS 7/21J12002 00:19 020719 

Lead 50.7 50.00 101.4 90.0- 110.0 MS 7 f1IJ/1JXJ2 00:19 020719 

Mercury 5.030 5.000 100.6 80.0-120.0 AV 1124f2002 14:03 072402W2Hg 

CCV3 
Sodinm 5080 5000 101.6 90.0-110.0 MS 7/1.0/2002 (J()-.48 020719 

Magnesium 5170 5000 103.4 90.0-110.0 MS 7/21J/2002 00:48 020719 

Potass:iuw 4870 5000 97.4 90.0-110.0 MS 711Nl002 (J()-.48 020719 

Calcium 5010 SO:x> 100.2 90.0-110.0 MS 7/21J/2002 OQ-.48 020719 

Cbromiwn 49.7 50.00 99.4 90.0-110.0 MS 7/1.0/2002 OQ-.48 020719 

Arsenic 48.9 50.00 97.8 90.0- 110.0 MS 1/1.012002 00:48 020719 

Selenium 50.8 50.00 101.6 90.0-110.0 MS 112011JXJJ. 00:48 020719 

Silver 51.4 50.00 102.8 90.0- 110.0 MS 712Dn002 00:48 020719 
Cadmium 50.8 50.00 101.6 90.0-110.0 MS 1/1.012002 00:48 020719 

Barium 50.2 50.00 100.4 90.0-110.0 MS 711JJ/2002 OQ-.48 020719 

Lead 51.3 50.00 102.6 90.0-110.0 MS 7/1.0/2001. 00:48 020719 
Mercury 5.040 5.000 100.8 80.0-120.0 AV 11241'1AXYZ 14:27 0'72402W2Hs 

CCV4 
Mercury 5.030 5.000 100.6 80.0-120.0 AV 1124f2002 14:51 072402W2Hg 

ccvs 
Mercury 5.000 5.000 100.0 80.0-120.0 AV 711.4f1JXJ2 15:15 0'72402W2Hg 

CCVfi 
Mercury 4.990 5.000 99.8 80.0-120.0 AV 1124120C!l 15:39 012402W2Ba 

CCV7 
Men:ury 4.960 5.000 99.2 80.0-120.0 AV 712412002 15:59 072402W2Hg 

SW-846 



Contract Verification Review (CVR) 

Project Leader _co_L_L_IN_s ______ _ Project Name ......:D:.;S:..:S;_G:.;W......:M:..;;_ ______________ _ Case No. 7223_01.05 

ARJCOC No. 605576 ------------------- Analytical Lab _G_E_L _______________ _ SDG No. 63443 -------------------
In the tables below, mark any information that is missing or incorrect and give an explanation . 

•• .., I' ""-'If-·-.,._,""._ ___ -~·--··-··· ..... --·-- . ·---· ........ - ... ----~---- .... 

Line Com~te? Resolved? 
No. Item Yes No If no, explain Yes No I 

1.1 All items on COC complete - data entry clerk initialed and dated X I 

1.2 Container tvoe(s) correct for analyses reauested X 

1.3 SamOie volume adeQuate for# and types of analvses reQuested X 

1.4 Preservative correct for analvses reauested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samples received X 

~8 Condition uPOn receipt information provided X 

-·- . ,.,_ ..... . ----·-·-· ... ._ -· .. 
Line ComOiete? Resolved? 
No. Item Yes No If no exolain Yes No 

2.1 Data reviewed signature X 

2.2 Method reference number(s) complete and correct X 

2.3 QC analysis and acceptance limits provided CMB, LCS, Replicate) X 
2.4 Matrix spike/matrix soike duplicate data provided (if reauested) X 

2.5 Detection limits provided; PQL and MDL (or IDL). MDA and lc X 

2.6 ac batch numbers provided X 

2.7 Dilution factors orovided and all dilution levels reoorted X 

2.8 Data reoorted in appropriate units and usina correct sk:inificant figures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery N/A 
(if applicable) rePOrted 

2.10 Narrative orovided X 

2.11 TAT met X 
2.12 Hold times met X 

2.13 Contractual Qualifiers provided X 

2.14 All reQUested result and TIC (if reQuested} data provided X 



Contract Verification Review (Continued} 

-·- - --- - ·------. 

Item Yes No If no, Sample 10 No.tFraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project· X 
specific requirements? lnorganics and metals reported as ppm (mg/liter or mg/Kg)? 
Tritium reported in picocurles per liter with percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samoles accuracy reoorted and met for all samoles I 

b) Surrogate data reported and met for all organic samples analyzed by a gas X I 
chromatography technique 

c) Matrix spike recovery data reported and met X I 
I 

3.4 Precision X 1 
a) Replicate sample precision reported and met for all inorganic and radiochemistry I 

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3. 5 Blank data X ARSENIC DETECTED IN METALS BLANK 
a) Method or reagent blank data reported and met for all samples CHLORIDE DETECTED IN ANION BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X TOLUENE DETECTED IN VOC TRIP BLANK 

3.6 Contractual qualifiers provided: • J"- estimated quantity; "B"-analyte found in method X 
blank above the MDL for organic or above the POL for Inorganic; ·u·- analyte 
undetected (results are below the MOL, IOL, or MDA (radiochemical)); "H"-analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pesticidesfPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run Jogs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibratiOn provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 
a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 
a) Instrument run togs provided N/A 



Contract VerifiCation Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved?..,. Yes ....G) 
Based on the review, this data package is complete. .... G> ..,.. No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:.:..· ------

Reviewed by: W , P9. 0 o M c;, a , u 
Date: 8-13-2002 Closed by: Date: _____ _ 



.;w 
CONTRACT LABORATORY 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
Internal lab Page..J.... at .J.. 

Batch No. SARIWR No. ARICOC 605576 
Dept. No./Mail Slop: 6t33/MS-1087 Da~.,Samp!8S Shipped: · 7fj)j !/ )(r?.- :~f,o 4~,e Contract No: PO 21671 

Ca~~~Nv'a~HI No. '(L'o q}fj_"):, .:.: !::: Project/Task No.: 
0 Waste Charactarlzation 

Projeci/Task Manager. Sue Collins/505-284-2546 

Project Name: SWMUDSS 

Re<:ord Center Code: 

Logbook Ref. No.: ER089 

Service Order No. CF 023..02 

Location Tech Area 

Building NA Room NA 
ER Sample ID or 

Sample No.-Fraction Sample Location Detail 

049492-001 CTF-MWI 

049492-008 CTF-MWI 

049492-010 CTF-MWI 

049492-012 CTF-MWI 

049492-013 CTF-MWI 

049492-015 CTF-MWI 

049492-016 CTF-MWI 

049498-001 SWMUD-TB2 

7223.01.04.01 -RCRA Date"'-------------
lab CDOiacl: Edie Kenlf8{)3·556-8171 SMO Aulhorizalion: {~ ~ 1 "'"!J:t.'f:..- 0 S&nd:Prelimioarylrept!ftto. _________ _ 

Lab Destination: GEL 4-~~~ 0 Validatjon R•qulrea 
SMO ContacUPhona: Pam Puissant/505-844-3185 0 Released by COC No.: 

Send Report to SMO: Wendy Palencia/505-844-3132 Bill To: Sandia National labs {Accounts Payable} 

P.O. Box 5800, MS·0154 

(:;311-tf.aX Reference LOV(available at SMO) 
Beginning ERSite Dale!Time(hr) Sample Container IPreserv Collectlff Sample 
Depth (ft) No. Collected Matrix I Type Voiume1AII@4C Method Type 

Atbuquerque, NM., 87185-0154 
Parameter & Method I lab-Sample 

Requested ID 

250 116 1-"-·-- ·-·- I ~··· I ~ -1~ ·- :J .. ~. I ~ I ~-Ou1utu' 1uto I '=>VV I ..., I.Jx<+urnll nvL I ..., I .,,.., VOC(8260) 1 / l~i, i!Jo/ 1 

250 116 r-··-·-- ·-·- I -••• I ~ I t"ni"\~-•111LI_, I ~ I ~-
I I I I I I I . ~·r1. ·~:~ 

OIIIU/U.!. I u If I \.:IVV I t" I ;;JUUI!III ni'IU.l I ..., I vM RCRA Metals (6020) • l s:;; 00:!) I 

250 116 07/10/021022 FGW p 500ml HN03 G SA I I I I .I I I 'l :. ~~ 
•• J .(JJv-r_ Major Cations {6020} 

250 116 07/10/02 1018 GW p 500ml NaOH G SA Total Cyanide (9012A} .llli~iafi 
250 116 07/10/02 1019 GW p 250m! 4C G SA 

250 116 r- .. -·-- ·--- -~·· -~ 
.. __ .... 

·~ - -· 
250 116 r-··-'-- ·--· I -••• I ~ ,,.._,.._ .1 ....... .-.- ... 1 ·- I ~-

NA NA 07/10/02 1016 I DIW I G l3x40mll HCL I G I TB 
i,;;' 
~l1 . 
... ~:;!. .~. 

::;e Disposal ~ ;:;um t~l:n~ ~~~~:~sal by lab ~it:E~tit,~(;~dd/w) :l!i~Sm~ .. Use ~ .. :}.; .i'li .~.;; :~~clallnstructions~C ::ulremeAts~ No - ~:~:tJ~to:~~. ;t'• 
Turnaround Time 0 7 Day 0 15 Day lil 30 Day Eni!!f'ed by;.li· ·: ·.; ;X;: '·: ::::"'~!;; Raw Data PackagE 0 Yes D No '·. . ... ;1:· · . ~~:~' 
Retum Samples By: D Negotrated TAT I~G.Inlts1:,.. 'll:fi~~~ 'Please send report to: ~~~~· · , :5<;. .f. 

Sample 
Team 
Members 

II 

Name fl. ~gnatur.Jl-.f\,~ lnlt Company/Organlzallon/Phone/Cellular Tim Jackson/Org.6133/MStOB7/505·284-2547 ... ,l~f ·:' /jt·;:. ":~f :: 
Alfred Santillanes l ....;6t'II'Veston/61351844-5130/228-0710 . 1·' ., ~ff" ·.· 

jJohn Boyd 1,;- LJ.--' Shaw/6135/284-3307/228-9231 Major Anions/ Br,Cl,FL,S04 ·.. , : V· 
!Robert Lynch · ~~ /L. ,A ,~';- Weston/61351844-40131250-7090 FGW I Filtered in field w/.45 micron filler ~·· .. ,-·. ~:·_ . ~. · ':),::~ ·~~ 

~~..l...----=---n-:~--=--:--!:-=-1';--r:-:::::::---:~~~r.-::--::--:-:--:-:-~=.:...:..:;:;.;.;::;;..::.=::===.:.;.:_--::-------l!o...:~: ·.;_'· ---..:.o'l:::-_~. .' lh ··;: ,,, 
1.Rellnqulshed byt~M .. - Date Time 
1.Receivedby ~JY~/i- Org.,!V,r.."[Dato'7b.ti'o2-.Iimec?8-~ f4Receivedby Org. Dale Time 
2.Relinqulshedby-~,V. .../'-~ Org .. ~l¢~ Date7/u}.o~_Time //, 1-;iJ. - l!i.Relinquish~d by---· --· Ory. Date Time 
2. Received by G .I.~Jt·~org. Date7hZ.?i2TimeltZ30 Is. Received by Org. Date Time 
3.Relinguishedby_O'_ -- Org. _D_<~te_,--.- Time - IS. Relinquished by Org. Date Time 

13. Received by Org. Dale Time 16. Received by Org. Date Time 

'*7 & 15 Day Turnaround Time: ERCL requires prior notification. 



Palencia, Wendy J 

From: 
Sent: 
To: 

Nicole McCteary [nsb@mail.gel.com] 
Thursday, August 15, 2002 12:41 PM 
Palencia, Wendy J 

Subject: Re: Missing page 

Wendy, 
Attached please find the complere QC Summary report. 

Sincerely 

Nicole S. McCleary 
Quality Assurance Officer 
General Engineering Laboratories, Inc. 
2040 Savage Road · Charleston. SC 29407 
P.O. Box 30712 ·Charleston, SC 29417 
Phone: (843) 556-8171 ext. 4208 
Fax: (843) 766-1178 
Email: nsb@gel.com 
Website: http://wvvw.gel.net 

Attached 

"Palencia, Wendy J" wrote: 

>Hi Nicole, 
> The first page of the metals ac summary was not included in the data package 
> for SDG63443 (page before #38). Please PDF this page to me. 
> 
>Thanks, 
>Wendy 

1 



CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

lntcmat Lat· Page _.1_ ol ~ 

Batch Nc SARI'WR Nc: ARJCOC 605576 

7223,..,.. 
PO 21671 ,01 .05 10 Waste Characterization 

"' .81 

f:::Jcr: Nu.iMaii Stop 6133/MS-1087 Date Samples Shopped -;J,/n/(J ~ SMOUSE Contract No. 

'1Pro,ect'7as• Maoa9e· Sut> Colhns'505-28.4-2!14f: Camer!Waybill No. )o91;2.. ProJect'Task Nc. 7223 ,...._, 

PrOICCI NamE: _.,.,H.,96f> b.s~- GWN.. La:; Contacl Ed•e t\ent/803·55(~171 SMO Authorization /'a.. /. ~-~ r u Send:Prellm:naryneoon to _________ _ 

IRt>co•c Cc•11e• Codr !La:·, Dest•nal•or GEe ... ~ ~ ~ ~ 0 Validation Required 

ILo9b00>. RP! Nc ER 088 SM;I Conlact'Pnonr Pan· Puossani'50!•·844-31B!'o 0 Released by COC No.: 

I St''VICt' Or de· NG 0' 0~02 s .. ~~ Re:>e:tto SMC' Wend• Palenc•a!~i)!,-1'44-313~' Bil: i c Sandia National Labs (Accounts Payal>lvl 

Location liech Are;; I P 0 Box 5800. MS-0154 

JSu•ldln:. Nt. I Room Nt.. Reference LOV(available at SMO) AlbuQuerque. NM .. 87185-0154 
Date'Tome(IH: ! Sampi£!j Contaonpr JPreserv~ Coliect1o1 

Collec:tec I Matm I i YP(' I volume! AII@'4C Metnoa 

[,7'10/02 1[116 j GV\' I G l3x40mll HCL G I 
1 1 ER Samplt· ID o• 1 beg1nn1n[.l ER Sit<' 
I Silrnt'it N~ -~ril~l10111 Samr>l!" Locill1or' Dt·ta• ! Der>tn ff:: Nc 

[14!<49~-oo· ICTF-MWI I ~5C I ·, 1 f. I .______... 

Sample I Parameter & Method jlat1 Sample 
Tvrw Requested ID 

SA voc (8260) 

07'1 0'02 1(1",-:- I GVI I p 500mll HN03 G I 
I I I • 16 I (14S'4~;2-00f ICTF-MW! ..,-r 

... :;> ... SA RCRA Metals 16020) 

c7·i0'02 1c:::: I FGv\' I p 500m! I HN03 G I 
07'1010;:: 10iE I GV\' I p 500mi I NaOH I G I 

I I i ~ 1 f I (l4~4S~-Gi C IC7F-t,W/ 25C I 

04~~SC<1~: j C:TF-MV\'i 
i ..,-,., I 116 I I ~::>-· 

SA !MaJor Cal1ons (60201 I 
SA !Total Cvanide (9012Al 

07'10/02 101r. I GV\' I p 250m! I 4C I G 

07'10 1C;:· 1C2C I GVV I .AG 4x1 L I 4C G 

G7.'10/G2 1G2" I G\".' I p 250m! !H2S04 G I 

(~~9~·8~? lc:TF-MW ! 25('! I '16 I I 

~-l4~4~;.(l;~ ic7F.f\.1v .. ~~ ! 25~; I 116 I 

~ ;4 ~i4 ~; ~- :' i f l CTF·t·-.1V·/· 
I 

~sc I •1f, I 

SA I Ma1or An1ons (300.0) 

SA I H19h Explosives 18330) 
I I SA INPN 135~.1) 

[i~ ~4 9:-~<)~ .. 1Swt,1UC.-TB: N.l.. 
I 
I r~.L. I 07'10!02 i015 ! DIW I G 3x40mll HCL [ G TB lvoc 16260\ 

I I I 

I 
1 I I I 

! RMMA :-; v ,, Qj " Re' '" S..mplo T "'""' s~ u~ I Spool" '""'""''"!QC """''"m'""' 
~le Disposal 0 i'<!'turr. t:· C:l'"''' ~ ;):r.nCJ:,;;· t•1 I<Jt Date Entered(mmidd!)."f) DxlasiD?>EDD l2l Yes 0 No 

i Turnaround Time t..,; 7 D<11 0 1::; Da, 0 3:; Om Entered by: ":ilf~ ~ . Raw Data Packa~t 0 Yes 0 No 

Abnormal Conditions 

on Rece1pt 

I Return Samples By: 'Please send report to: 

! 
Sample 

i Narm· T1m Ja::ksoniOrg C 133/MS 1 087/505-28.4·25~7 

I Alfred Santiliane1 _eston/6135/flt.L.-51301228-071 0 

Team ,Johr; E!oyd Shaw/6135128.4-3307/228-9231 Major Anoons' Br.CL.FL.S04 

Members Rooer. Lvnct1 Weston/6135184.1.-40131250-7090 FGW .'Filtered in foeld w/.45 micron filter 

I Please list as separate report 

Ora7i73'"S'oate 7//l/t,2Time 0 "/-::...0 4Rehnauished by Ora Date Time 
.~ -" 

1 Relinac11sited hvf\L.k~~ 
1 Rece,ved bv ~J.-£,. ~·"" Org ~/,?..<;" Date7.////o;::tJime,...-, K;;tt!J 4 Received by Ora Date Time 

2 Ret•nau1shed~Z_.l;:, iZ....A/'1 Org ~~~<S Date .7/.1//o;z.. Time J/.'~0 5 Relmquished bv Ora Date Time 

2 Recerved bv u Ora Date Time 5. Received by Ora Date Time 

3 Relinauoshed bv Orq Date Time 6.Relinquished by Org Date Time 

3 Receoved t>v Ore Date T1me 6 Received by_ Ora. Date Time 

•7 & 15 Day Turnaround Time: ERCL requires prior notification. 

I 

I 



RECORDS CENTER CODE: --------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT~E: ~D~S~S~G~WM~------------ PROJECTfTASK: ..:..722=2-=0~1-.=.::09::....__ ___ _ 

SNLTASKLEADER: ~Co~l=lin~s ______________ _ ORGIMS/CFO#: 6133/1089/CF022-03 

SAMPLE SHIP DATE: ...;.1..:..:.1/4..:..:.12;:;.;00=2 ---------SMO PROJECT LEAD: Herrera 
~~~-------------

ARCOC 

605760 

LAB 

GEL 

LAB ID PRELIM DATE 

Ctq91le 
FINAL DATE 

11/26/2002 

EDD 
EDD ONQ BY 

r, NAME DATE 

REVIEW COMPLETED BY/DATE: W , Po Q , o. CA.A. \ft.) 3 ) o 'i?'\.. 

CORRECTIONS REQUESTED/RECEIVED:--------- --------
PROBLEM#: __________ ----------

FINAL TRANSMITTED TO/DATE: 0A...C....\C.-?o~ ) £!>..\ 3} 0 'd--
SENTTO VALIDATION BY/DATE: Cnnn \;) }OLt(D?.. 

RUSH VALIDATION REQUIRED EST. TAT:~..I-_-_~,..}=:~======== ------
VALIDATION COMPLETED BY/DATE: IV ____ _...;.~------ /OJ. 09. 0~ 

COPY TO WM BY/DATE:------------ --------
TO ERDMS OR RECORDS CENTER BY/DATE: ____ __.:::~:d~U...un..l,.--__ __ !;;l)>tl~ 

COMMENTS: ___________________ __ 
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CONTRACT LABORATORY 
Internal lab / 

Batch No. A/ L, 4-
ANALYSIS REQUEST AND CHAIN OF CUSTODY Pa;e...Lotl_ 

605760 
Dept. NoJMall Stop: 
ProjecVTIIk Manager: 
Project Name: 
Record Center Code: 
logbook Ref. No.: 
Service Order No. 

Location 
Building 

Semole No.-Fractlon 

SMOUse ARICOC 
81331MS1089 Date SerriPJea ShipPed: Project/Task No~~ _ 10 Waste Characterization 
Sue Collins Csnier/Wayblll No. SMO Authortza ~ _ !'?HI' .Send preliminary/copy report lo: 
DSS GW lab Contact: Contract #: .... e .... o'-"2""16,...7...,1_--:--~=-~---,;..-:-
ER lab Destination: ~" ~·'*0 f>R "{(Zd pfli11J11._ Rel .. sed by COC No.:, ___ _ 

SMO ContacWhone: Pam Pulssant/505-284-3185 0 Validation Ired 
-=~~:::------iSend Repon to SMO: Wendy Palencia/505-844-3132 1-::B~III:O::~:.:o:~Sand:=la;;;N~IIIioi;.;;:.:~,.,~::;;,;LJD;;:_(Accou--nls-P~a-ya~ble-)---~ 

Room 
ER Sample 10 or 

Se__!!IQ_.Ie Location Detail 

Reference LOV{avallable at SP1f10) 
Pu·m·p· 1 ER.Sitel .. 0. ateJllme(·h·r) ~··m······P~ COn'Tur -~ Pruerv-Depth (ft) L No. . Collected .. Matrix _Iypef.y JJme atlve 

I 060020-001 CTF-MW1 10/31/02 0932 , , 
t 
~ 

' 
' # 

060020-008 CTF-MW1 250 116 10/31/02 0933 GW p 500ml HN03 

060020-010 ICTF-MW1 250 116 10/31/02 0934 FGW p 500ml HN03 

060020-012 ICTF-MW1 250 116 10/31/02 0935 GW p 500ml NaOH 

060020-013 ICTF-MW1 250 116 1 0/31/02 0936 GW p 250m! 4C 

060020-015 ICTF-MW1 250 116 10/31/02 0937 GW AG 4x1L 4C 

060020-016 ICTF-MW1 250 116 10/31/02 0938 GW p 250m I H2S04 

060028-001 ICTF·TB3 NA NA 10/31/02 0932 DIW G 3x40ml HCL 

RMMA Spec:iallnstructlonaiQC Requirements - $noritiar· ~-::-, '; :' ; ~· 
'T:'"~+J'..;q...::....;;.;_--IEDD 0 Y.. 0 No CP.ndl~ons·~l'!·, ; . : •: 

· t..vel D Packag• 0 Yes 0 No R,~lpt" ' 
·· *Send report to: · ·· :_ 

~~~~~~--------~~----~-r~~~~------~~~~~~ 

Sample 
Team 
Members 

~~~~~~~~~~~Bf~~~~~~~~~~~~::~=tnm Ja<:kson/Org 8133/MS 1087/505-284-2547 

r-;.;..;;.;..;~;;.....--~""';..,.-r~-+""*!o.,;-~===;;.,;.,;:;,;;,;.;,;,;;;;.;;,;~-------fMajor Anlons/Br,CI,A,S04 
Weston/61351844-40131250-7090 Major Csllons/Ca,Mg,K,Na 

.1------+-....:..---+--+--------------IFGW/ Altered In field wf.45 micron filter 
~ _ _ _ *Pieasell.t as sap11~ta ra/H)rl. 

1.Rellnqulshed bY ~ ~ ~.-erg.~ I of,'\' Date 11/4 /01 -Time () f ~1:' I4.Re8nqulahed by Ora. 
1.Recelvedbv./O.l.,_~,, <"'""0 Otll..!.iJ.1. Oatei\~LT1met7;..1.i::":__I4.Recelvedby Org. 
2.Rellnc:Jtll!.~ ..,{'1_ ~ • cf'~ Org.'h;iCOatel/·i".Jc-t. Time j di/f.£ JS.-.ReUnquished by _ ... ()rg. 
2. Recelvecfby r "' ' r Org. T Date Time Is. Received by Org. 
3.Relinguished b Org._ ~ ___ '[lr11L__ ___ . j6.Rellnqulshed by ____Qrg. 
3. Received by Org. Date Time 18. Received by Org, 

( t 

,. 

..... ·•, :.ta~·-v~:<:' 
! 

i -~ ''. 

Date Time 
Date Time 
Date Time 
Date Tlme 
Date Tlme 
Date Time 

( 



Simple Flndlnp Summary 

-· . --. ---- -···· ------ ---·--- -- .. _,...., . .._ -·- ... ·-·--· ··-
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SamDieiD 
060020-008 CTF-MW1 AliQC J, B UJ,B3 AIIQC 

060020-015 CTF-MW1 acceptance UJ,A2, P1 acceptance 

criteria criteria 
'MIRimel were mat 
No data No data 
wiHbe will be 

qualified. qualified. 

Validated By: f/C /~ D•: 12/09102 

(_ I ( 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505·299-5201 

!"" FllX: 505-299-6744 
Email: minteer@aoJ.com 

DATE: December 09, 2002 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Assess GWM ARCOC No. 605760 
GEL SDG No. 69916 and Projectrrask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 0().()3. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods 
-8W-846 6020 (metals -ICP-MS), SW-846 7470 (mercury-CVAA), SW-846 9012A (total 
cyanide), EPA 353.1 (NPN) and SW-846 9056 (anions). Problems were identified with the 
data package that resulted in the qualification of data. 

Selenium was detected in the method blank (MB) at a value >DL but < RL Sample 
6991S.003 had a selenium value< 5X the MB value and will be qualified •J, s·. 

CVAA-Hg 

Mercury was detected in the CCB at a negative value with an absolute value > DL but 
< RL. Sample 6991S.003 was non-detect for mercury and will be qualified •uJ, sa·. 

Data is acceptable and QC measures appear to be adequate. The following sections discuss 
the data review and validation. 

Holdina TimeaiPreaervation 
I 

All Analyses: The samples were analyzed within the prescribed holding time and properly 
preserved. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 



Blanks 

All Analyses: All blank criteria were met except as noted above in the summary section and 
as follows: 

ICP-MS - metals 

Chromium was detected in the MB and the CCB at a value >DL but < RL. Sample 
69916-003 was non-detect and will not be qualified. 

Potassium was detected in the MB at a value >DL but< RL. Sample 69916-004 had a 
value > SX MB value and will not be qualified. 

Sodium was detected in the ICB/CCB at a negative value with an absolute value > DL 
but< RL. Sample 69916-004 had a value> SX MDL and will not be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate fLCSILCSD) Analpe! 

All Analyses: The LCS met QC acceptance criteria. 

Matrix Spike (MS) AnalYsis 

All Analyses: The MS met QC acceptance criteria. 

CVM- Hg. total cyanide and NPN 
It should be noted that the sample used for the MS for these analyses was of similar 
matrix from another SNL SDG. No data will be qualified as a result. 

Replicate AnalYsis 

All Analyses: The replicate analysis met QC acceptance criteria. 

CVAA- Hg. total cvanide and NPN 
It should be noted that the sample used for the replicate for these analyses was of 
similar matrix from another SNL SDG. No data will be qualified as a result. 

ICP Interference Check Sample (ICS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run 
at the end of the sequence. No data will be qualified as a result. 

All other Ana!vses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria. 

t""· All other Analyses: No serial dilution required. 



Detection LlmltsiDUutlons 

All Analyses: All detection limits were property reported. Sample 69916-006 was diluted 5X 
for bromide, chloride and sulfate analyses. Sample 69916-008 was diluted 5X for NPN 
analyses. 

OtherQC 

All Analyses: No equipment blank, field duplicate pair or field blanks were submitted on the 
ARCOC. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 

-.. Fax: 505-299-6744 
Email: minteer@aol.corn 

MEMORANDUM 

DATE: 12/09/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Organic Data Review and Validation - SNl 
Site: DSS Assess GWM 
ARCOC # 605760 GEl SDG # 69916 
Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 82608 
(VOC) and 8330 (HE). Problems were identified with the data package that resulted in the 
qualification of data. 

The MSD had 0% recovery for tetryl resulting in an out of criteria RPD (200%). The sample 
result was non-detect. The lCS and the MS had acceptable %R for tetryl and therefore, 
using professional judgment the sample result will be qualified •uJ, A2, P1·. 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding TimesiPreservation 

All Analyses: The samples were property preserved and analyzed within the method 
prescribed holding time. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following 
exception: 

··--····--- ·-------------



voc 
The CCV had a % D > 40% but <60%with a positive bias for bromoform (43%). Both 
associated sample results were non-detect and unaffected by a positive bias; no data will be 
qualified. 

The CCV had a % D > 20% but <40% for 2-butanone and carbon tetrachloride. Both 
associated sample results were non-detect and no data will be qualified. 

Blanks 

All Analyses: All method blank (MB) and trip blank (TB) acceptance criteria were met. 

Surroqatea 

All Analyses: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All Analyses: All internal standard acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analvsis 

All Analyses: All MS/MSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

voc 
It should be noted that the sample used for the MSJMSD was of similar matrix from another 
SNL SDG. No data will be qualified as a result. 

HE 
The MSIMSD (176/192%) had a %R > QC acceptance criteria (56-137%). The sample result 
was non-detect and therefore unaffected by a positive bias; no data will be qualified. 

Laboratory Control Samples (LCSILCSD) Anatola 

All Analyses: The LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used 
to assess the precision for the batch. No data will be qualified as a result. 

voc 
It should be noted that no compound was associated with internal standard 3 (1.4-
dichlorobenzene-<14). No data will be qualified as a result. 

Detection Limb/Dilutions 

All Analyses: All detection limits were properly reported. No samples were diluted 

OtherQC 

VOC: A trip blank was submitted on the ARCOC included in this package. 
No equipment blank or freld duplicate was submitted on the ARCOC. 

HE: No equipment blank, field blank or field duplicate was submitted on the ARCOC. 



No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

--···· -·-·-----....,.--



Data Validation Summary 

Project/Task #: 7 t:l J.d . 0 I . 0 9 #of Samples: 8 Matrix: 49UUJ u. r 

LaboratorySampleiDs: ~ 9 9/fo -001 #>ru - Oo 8 

Site/Project: D J J Q 4J m 
ARICOC#: 60S 7~0 
Laboratory: e .I;" .J. 

Laboratory Report #: __ ~6..L9...t...91u.(ez__ ___________ _ 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J .. Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

t 

Organics 

voc svoc 

Nit 

Checlc (-/) = ACCleptable 

Pesticide/ 
PCB 

N~ 

Shaded Cells - Not Applicable (also "NA") 
NP = Not Provided 
Other: _________ _ 

v 
v 

Analysis 

ICP/AES 

v 

Inorganies 

GFAA/ 
AA -
/'1Ft 

v 

Reviewed By: !X/ lv.J. __, 
(_ d-12 

CN 

lVI+ 

RAD 1 Otber 
hv'lvNJ I'V'PtV 

NIJ 

v 
v 
v 
t/ 

v 
Ml 

NI-l-

Date: ,/}. 0 9. ()r). 

l 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: 

Laboratory: 

(p 0 S I (o 0 # of Samples: eX Matrix: /:} 9 tJt?a W 

Laboratory Sample IDs: b 9 9/b - 00/ ( - DOm (Td) 

0Jj Cf W IY) AR/COC #: 

I{ If"/.. Laboratory Report#:-------

Methods· 0 w. 811' B~bo~ Batch#s· d/33_35 

c.llb. Cllh CCV T RSDI Field 
IS CASIJ Name c Min. Intercept RF Jt2 %0 Method LCS LC8D LCS 

MS MSO 
MS a. Equip. Trip 

L RF <20%/ Blkt RPD RPD RPD Blanks Blanks 
>.OS 0.99 20% 

1 71-s~ 1 1 1-tridlloroctiiiDe /0.10 / ,J v \ / I I Hit "' 2 79-34-S 11.2.2~ 0.30 \ \ 
2 79-00-S 1 1.2-tridlloroelbul 0.10 \ 
I 75-3+3 1 0.10 v I _V' v v \_ 
1 75-35-4 1 0.20 I \ 
1 107'*-2 0.10 ' t 540-$9-0 1 0.01 \ 
1 '78-87·5 1 /0.01 \ 

1 78-93-3 
u t (MI'JC) 

v'O.o1 -.Jl \ f1QDik) 
1 110.75-8 2-dllOIOCIIhy1 vinyl etber I _l 
2 591-78-6 2-bexmoae (MBK,) 0.01 / \ 

2 108-10-1 ~J.2-peotaDooo 
<Ml8I6 0.10 

1 67-6+1 . ......-ltnlll 0.01 \ 
1 71-43-2 1......_ o.so / 1 y /' ./ \ 
I 7s-27-4 bromodidllororn 0.20 I 
3 7S.2S·2 bromobm 0.10 +1.!3 \ 
1 74-83-9 bromamldiacl 0.10 v \ 
1 75-lS.O c:arboD dlsulfldo 0.10 j \ 
1 56-23-S an. 0.10 J.~q \ 
2 108-96-7 o.so / / , ....... v v \ 
1 7S.00.3 c:llloroldlaall O.Ot \ 
1 67-66-3 *''*• 0.20 \ 
1 74-87-3 dlloromldlaDe 0.10 '1./ _V_ / l_ 
1 10061.01-5 cil-1 3 • 0.20 I I I \ 
2 124-48-1 dibromoc:ldoromctbaue 0.10 / '1.1' ./ I I 
2 100-41-4 0.10 I I \ 
1 75-09-2 chloride j10xblk) 0.01 J ' I' \ \ 
2 100-42-5 ~ 0.30 I \ 
2 127-tll-4 ~ 0.20 \ 
2 101-88-3 ~lOxblk) 0.40 v v v v \ 
2 10061.02-6 lrlllf.1 0.10 I \ 
1 79.01-6 0.30 .~~.1 \/ \ v v v \ 
1 75-01-4 '*" dllorWe 

0.10 i/ \ 
2 1330.20-7 I xvlenes(tolal) 0.30 

r~.s - II. ol- Dif'A '~" .u. "' 
itltlrJ,\ J ..J - /))(/.,.}11 ""D IJ 

Comments: 
, 

Nom: ' haded~ ~~RCR. Vi ny J l'k..V o..tt.. v" - - - - Reviewed By: ttJIAflL __ D1tte: .):).o9.o, 
--- a 

(._ MjM.JD t. 9' o~ JN-\ .so~. ( o-18 l 



Volatile Organics Page2 of2 

Site/Project: AR/COC #: 60S 7 <D 0 
Bat~#s: __________________________________________ ___ 

Laboratory: Laboratory Report#:------- #of Samples: Matrix: -------------------

Sample 

J/'11' fX...ITf.Je.J~ 

-------
~ 

~ 
SMC 1: 4-Bromoftuorobenz.ene 
SMC 2: Dibromotluoromethane 
SMC 3: Toluene-dB 

( 

Surrogate Recovery and Internal Standard Outtlera (SW 846 Method 8260) 

SMC1 SMC2 SMC3 
IS1 IS 1 IS 2 IS 2 IS3 IS 3 
Area RT area RT area RT 

----~ 

---~ ------
~.--"'"" 

~ 
___., ~ 

-----
v-

IS 1: Fluorobenzene Comments: 
IS 2: Chorobenzene-dS 
IS 3: 1,4-Dichlorobenzene.d4 

, 
( 

o-19 



High Explosives (SW 846 Method 8330) 

Site/Project: D JJ ~wm AR/COC#: 6OS "tfoQ Laboratory Sample IDs: 6 9 91 G:. - 0 o 7 

Laboratory: ~~;... Laboratory Report #: {, 99/fa 

Methods: J~- 8!1..~ i.?Jo 

# of Samples: I Matrix: 4QUeoU~ Batch#s: oU3550 

, Curve CCV Meltlod LCS MS Field. Equip. Field CAS,_ NAME J Intercept RJ %1) Blinks LCS LCSD RPD MS MSD RPD Dup. 81Mb Bllnb 
L .99 20% u 20% I 200A. .uao u u 

2691-41..() HMX NIJ v v ,/ ,/ NA v v v \. 
121-82-4 RDX \ \ 
99-35-4 1 3,5-Trinltrobenzene \ \ 
99-65..() 1 3-dinltrobenzt;ne \ 
98-95-3 Nitrobeozene 

: \ \ 
479-45-8 Tetryl \ v ( JDD \ W:_Lh_ ~I 

118-96-7 2 4 6-trinltrotoluenc 4 -1.17 I~ ~~ \.~""'_ \ A/ o (') 
35572-78-2 2-amino-4,_6-dinitrotolucne ' t/ \/ ./ \ I" 

1946-51..() 4-amioo-2,6-dinitrotolucne [\_ \ 

121-14·2 2 4-dinltrotolucnc \ 1\ 
606-20.2 2,6-dinltrotoluene \ '\ 
88-72-2 2·nltrotolucnc \ \ 
99·99..0 4-nitrotoluenc \ \ 
99..08-1 3-nitrotolucne \ '\ 
78·ll·S PETN 

.. 

-------

1._. fMC%REcl SMCRT I S.mple I SMC %REC I SMC Rr :1 
1(1/ CCtT :.tA 

Commen~ 

Confirmation 

t=~ I ~·,~>H%1-1 ~· ~, 
Sollde-to4qanu eoln'enioa: 11; ; 
ms/kg = J,lg/ g: [(J.Ig/ g) X (sample mass {g} I samplevol. {ml})x(IOOO ml/lliter)] /DilutionFICtor. J.IS/1 Reviewed By: fA-A~ Date: /~ .o <1. Ool. . 

( (. d·l7 ( 



Inorganic Metals 

ARJCOC#: 6os 7"o Laboratory Sample IDs: 6 9 9/ fo - 003 ( £<JeA) 
OOJf { C~11~ 1 

Site/Project: D J J y Uj (Y) 

Laboratory: Q ,r;-A Laboratory Report #: 4 9 9 I to 

Methods: .S W ·Bilk 7J.t70 (Hq} 00 ~0 (IC/'-1'1.)) ..., 
' / 

# of Samples: o2 Matrix: ~ VW UJ Batch#s: o)IJ.; o30 ('!J) d;J{,$7 (/lA.IJUJ) 

CAS til v'/t, v9/L QC Element 

Analyte Metlaod LCSD MSD Rep. ICS Serial Field EqUp. 
TAL ICV CCV ICB CCB LCS LCSD MS MSD Dlla- Dap. lllukl RPD RPD RPD AB do a RPD BJ .. kl 

7429-90-5 AI N4 NA /{If 

7440-3~· v v .V'. .V' v v v \ j l v v v \ 
7440-41· 7 Be \ \ \ 
7440-0-tCi v v v v v \/ l/ \ .,/ I tv'lr .U_ /'Ill \ 
7440-70.2 Ca v' v v ~ v _v v \ #'It \ !/ v / \ 
7o44Q..47.J Cl' t/ V"' \../' v n.3~ "~ . .a v \ ./ \ #k \/ Nk \ 
7440-41-4Co \ \ 
7440-50-8 Cu 1 \ 1\ 
7439-19-6 Fe \ \ \ 
7439.45""Ma v v v v v v v \ lVI+ \ v ../ / \ 
7439-96-5 Mn \ \ [r_ U(_ \XIl". _\. 
7440-02.() Ni \ 
744{M}9-7 I( ./ v v ~v v Jo.:/ 1/ 1/ t/ t/ .11/IW \ 
7..._22-fAI v: v V\. r~ v _.lL • v I\ v 1\ _H_!r v . .H!r. \ 
7440-23-5 Na / v v ?..n.~7. If -31.<f v v . \ Hit \ '(/ v v 
7«0.62·2 v ... . \ \ 
744().66.6 Zn \ \ 

\. 1 
709-92-1,. / v v v v _v 1/" \ I./ \ NA _V ,~ 

7712 ..... 28e ,/ v V'"' v v /. 9:f v \ v \ v v N~+-

7440-31-2 AI v V"' t/ / v v v \ v \ Nil t/ IYI't 
744().36.() Sb \ \ 
7440-28.() Tl \ \ 

' \ \ 
709-!17-'_11'& J v V' t/ F•l11:! 1/ / / v IYil 

-
CylllideCN -

Note.: Sbadcd rows~ RCRA llldll1s. S.Jidt..te-aqaeou eoavenioa: ID81 kg= J!BI g: [(J!gl g) x (sanple mas {g) I sample vol. {ml)) x(lOOO mlllli1er)J I Dilutioo Factor • I'll I 

Comments: 

"' 

F1eld Bt~ 

Blub 

IJ.'I/1 , 
I 

~. .. .., 
NO G. _)S)( .Bl·..£ 

i0""7SX 
·~ -

\ 
\ 
\ 9. 7S . 
\ 
\ 
\ 
\ 
\I I &X.AK.ll NO 

"' -' 

c21JfO :!O ( fJ) i.{J /DIJP '9b 8J c:J I'Y.J.. (j D y · 

No ~ IU _lt(J Reviewed By: fXIhJ.J_; Date: .6<. 09. Ool 

(_ I 
d-14 l 

.,.3 

NJ 

s,B 

83 



General Chemlatry 
Site/Project: DjJ yliJm ARICOC#: bOS" 71o0 Laboratory Sample IDs: b 9 9/ fo - <16 S ( T UV) 

Laboratory Report #: 6 99/lo - 0 0 '- ( /Jn I 0 /lj ) 

Methods: JW·8ij" 9o1J.A (zw) 9of!t (An'o"·~) &P14 .ssJ.J {NI'N) - ooo (NP,.;) 
Labontory: 9 EA 

#ofSamples: .J Matrix: A-fuc.ow Batdl#s: o?.FlltBO (zovJ ol.IJ7J.7 (.an,oc~J tJl.JS&3o(JJ'~ 

CAS# ADal)1e T 
A ICV CCV ICB CCB 
L 

!Oh./ v v' v' ~ Cu~_!... 
f 

Ruo,..,r)e. v v ./ c/ 

~,d,;, -./ v v \.1 
S'/. 

Wor·f(k ../ v ..; v' 
S'l 

.sw~ .( ..; o/ .; 
sx 

NPr( ../ ../ v / 
~ 

Comments: aJ;:J 1180 (7W) '99/lb 

ol~l.lo (~) 7o~ol8 
l.1 

l 

Medlocl LCS Blub 

.,/ v 

v v 

v v 

v v 

v v 

v v" 

l>vP jtvtJ 

tw,.. /w 

QC Element 

MSD Rep. ICS Scrlll Flclcl Eqalp. Field LCSD Dap. LCSD RPD MS MSD RPD RPD AB 
DO. 

Blub ...... tiM RPD 

_/1/_fl v IV_/1_ 
.,/ Nit 

1\ 1\ 
\ 

\ 

v v 
1\ 

\ v \ \ 
v 1\ 

\ \ \ 
t/ v L\ J 1\ l\ 

\ v \ V' \ 
~ 

\ v' \ v \I ----

.,JI"{J.. <SO~ 

oJNA 4'0~ 

Reviewed By: /(./ ~ Date: /J.. b f/. ().,). 

(_ .d-16 l 



Genetai ElllitJ«riR Lllbqrafodes 

SDG No.: 69916 

Contnld: SNLS>0401 

Matrix: WATER 

Sample JD: 6991A03 

Inia.t 
Analyte p.&fL 

Anclic 

Buri'IJII\ 

Cadmium 

Ca]c:jom 

Cbrodlivm 

Lead 

Mapesium 

PolaasRum 

Se1c:nium 

Silver 

Sodium 

J.6JO B 

34.0 

0.043 B 

94000 

0380 u 
o.09a B 
20200 

2020 

7.200 

0.040 u 
31100 

c 

TOTAL METALS _,_ 
SERIAL DU.tJTION SAMPLJ: SlJMMARY 

-- -'3ff.7-· --- --7.9-

0.200 u 
97900 

1.900 u 
O.lSO U 

20800 
22SO 

13.5 B 

0.100 u 
30900 

JOO.O 

4.1 

100.0 

3.0 

11.4 

81.S 

0.6 

ueNo.: GEL 

lialt ID: 06002D-OOIL 

r.IJI Jadll8a ID: 13MW06J6 

E 

10"' 

10% 

10% 

10% 

10" 

10" 
10% 

10% 

10% 

10" 

10% 

M 

MS 

MS 

MS 

MS 

MS 

MS 

MS 

MS 

MB 

~ 

MS 



( SDG No.: 69916 

COIUad: SNLS00401 

Matrfs: WAT'Fll 

s-.ae m: 69916003 

Acceptance 
Unitt Llmit%R 

~c; llJiiL 
BaritoD m&'L 
c.dmi\UD BilL 
Calcium mgiL 

Chroalilll1l Plf/L 
Lelld .. 
~ XD&'L 
Potassium nii'L 
Selmium 1IWL 
SilYet' mgiL 

15·12S 

75-125 

1S-12S 

75-1.25 

15-123 

75-125 

75-125 

75-125 

Sp.ilted 
Reslllt 

0.04:5 

0.083 

0.006 

97.2 
0J)49 

0.022 

20.9 

3.910 

(}.018 

0,053 

30.9 

c 
S..,le Spike 
ae.k c Added 

0.002 B 

0.()34 

OJIIlOftB 
J4.0 

O.OOO'f U 

0.0001 B 

20.l 
2.020 

0.007 

O.OOCN.'fU 
31.1 

().040 

0.050 

o.oos 
2.000 

o.oso 
0.020 

2.000 
2.000 

O.ilJD 

0.050 

2.G()j 

109.0 

98.8 

123.7 

160.0 

'17.2 

109.0 

3S.O 

98.0 

10.5.1) 

lOU 

-JO.O 

MS 

MS 

MS 

MS 

MS 

MS 

MS 

MS 

MS 

MS 

:MS 

sw..a.u 



r SDGNtJ.: 69916 

Collb'ad: SNLS»0401 

Mabix: WATER 

Saap1eiD: 09UHJ 

Acapaace 
AnlllyM Ullb IJDIIt 

Arlcnic .mrfL +1-2!) 

B.Jrium mgiL +/-21} 

c.dnnum maiL +1-20 

Calcium dlf'l. +1·20 

Cllromiom mgtL +1-20 

Lead mt/L +1-20 

Map:sium maiL +1-20 

PcllllliwD maiL +1-20 

Selenium maiL 0.0 

S11~ • +/-20 

Sodium mgiL +/-20 

r 

TOTAL METALS 
-6-

DIJPLICATE SAMPL'I SlJMMAilY 

Lab Code: OEL C...No.: OFL 

LOW 

Pcrcem Solidi fGI' ~ 0.00 

S.aple Duplkatc 
Bault c Relult c RPD ~.!!.. 

0.002 B 0.002 B 18.2 MS 

0.034 0.034 0.9 MS 

0.0001:'18 O.OOOCIII U 200.0 MB 
94.0 94.1 0.1 MS 

0.000'/ u o.ocxw u MS 

0.0001 B 0.0001 B 2.1 MS 

lO.l 19.7 ·2.s M8 

2.020 1.090 3.4 MS 

0.001 0.007 6.0 MS 

O.ooo.YU O.OOOO'f U MS 

31.1 28.7 8.4 MS 



') ) ) 
Contract Verification Review (CVR) 

Project Leader COLUNS ------------------- Project Name DSS GWM Case No. 7222_01.09 

Analytical lab _G_E_L __________ _ ARICOC No. 605760 
--~~-----------

SOG No. 69916 --------------------
In the tables below, mari( any information that is missing or incorrect and give an explanation. 

• •- .. -• -~ -·- • ..... ""'_- • -· ·- • ·-•• • -• --- -~ • .,_..__,- -·•- --B •• • •• ••-• • • ----• • 
Une Com llete? Resolved? 
No. Item Yes No If no exJ)Iain Yes No 

1.1 AU Items on COC cot'TIPiete - data entry clerk Initialed and dated X 
1.2 Container twe(s) COI'AICt for ~lyses reauested X 
1.3 Samote volume ~uata fort# and tyl)e(l of anatv.es ~uested X 
1.4 Preservative oorrect for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(&) cross X 
referenced and correct 

1.7 Date samDies received X 
1.8 Condition upon 1'9Cefpt information provided X 

------------ -·----- --- ---
Une Com~? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analYsis and nee limits provided {MB LCS Replicate) X 
2.4 Mabix spike/matrix SPike d~leate data provided (lf_requested) X 
2.5 Detection Hmits provided; PQL and MDL (or IDL), MDA and I.e X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reDOrted X 
2.8 Data re~ In apprQpriate units and uslna correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery N/A 

(If &DPiicable) III;JIVI ..... KN 

2.10 Narrative ~ided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 contractual Qualifiers provided X 
2.14 All ~uest.ed result and TIC (if requested) data provided X 



l ) ) 
Contract Verification Review (Continued) 

--- - ~~ .. ~ ~- --·· 
Item Yes No 1f no, Sample 10 No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
speclflc requirements? lnorganlcs and metals reported as ppm (mglliter or mg/Kg)? 
Tritium reported In plcocuries per liter with percent moisture for soil samples? Units 
conaistent between QC samoles and samDie data 

3.2 Quantltatlon limit met for an samples X 

3.3 Accurac:y X 
a) Laboratorv control samples accuracy 'VIAll~ and met for aH samPles 
b) Surrogate data reported and met for aU mganic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike reoovery data reported and met X 2,.C,6-TRINITROTOLUENE FAILED RECOVERY LIMITS FOR 

MS 
2,4,6-TRINITROTOLUENE & TETRYL FAILED RECOVERY 
LIMITS FOR MSD 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

sam Dies 
b) MatriX spike duplicate RPD data reported and met for all organic samples X RPD FOR TETRYL FAILED ACCEPTANCE LIMITS 

3.5 Blank data X SELENIUM, CALCIUM & POTASSIUM DETECTED IN BLANK 1 

a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 
i 

3.6 Contractual qualifiers provided: •J•- estimated quantity; "Er..analyte found in method X 
I blank above the MDL for organic or above the POL for Inorganic; ·u·- analyte 

undetected (results are below the MDL, IDL, or MOA (radiochemical)); •H" -analysis 
done bevond the holding time 

3. 7 Narrative addresses planchet flaming for gross alphalbeta N/A 

3.8 Namltive Included, c:orrect. and complete X 
i 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pesticidea/PCBs) 
i 
I 



) ) ) 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCJMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial caUbration provided X 

I 

c) Continuing calibration provided X 
I 

d) lntemaJ standard performance data provided X I 

j 
e) Instrument run logs provided X 

I 

4.2 GCIHPLC (8330 and 8010 and 8082) 
a) Initial calibration provided X ' 

i 

b) Continuing calibration provided X 

I 

c) Instrument run logs provided X. 
I 

4.3 lnorganlcs (metals) 
a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided NIA 



) ) ) 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the tabJe below. List only sampleslfractiOns for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

. 
-··-~--~ ---

Were deficiencies unresolved? ... Yes ...,® 
Based on the review, this data package Is complete. ... (9 ..., No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:.-.· -----

Reviewed by: \ ,() , t> Q, 0 o .... • i,p_ Date: 12.Q3..2002 Closed by: Date: ____ _ 



RECORDS CENTER CODE: ER/076/DAT -----------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Assess GWM PROJECTITASK:~n=2=2-0~1~.0~9 __________ _ 

SNL TASK LEADER: Collins 
~~---------------

ORGIMS/CFO#: 6133/1089/CF022-03 

SMO PROJECT LEAD: Herrera SAMPLE SHIP DATE: 2/11/2003 
~~~------------- -------------------

ARCOC 

606081 

606083 

606084 

606086 

LAB 

GEL 

GEL 

GEL 

GEL 

LAB 10 PRELIM DATE FINAL DATE 

3/5/2003 74838A 

74838B 3/5/2003 

74838C 3/5/2003 

74838D 3/5/2003 

DATA PACKAGE TAT: I I RUSH 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED: 

CVR COMPLETED BY/DATE: L\~ 
FINAL TRANSMITTED TO/DATE: \ . J 0--C.-\U 0 \1\ 

SENT TO VALIDATION BY/DATE: s.~~ 
VALIDATION COMPLETED BY/DATE: IV 

COPY TO WM BY/DATE: 

TO ERDMS OR RECORDS CENTER BY/DATE: Coi'V) 

COMMENTS: 

EDD 
ON 

EDD Q 

I X INORMAL 

0~-0\o-0~ 

03-0'-o· ~ 

()3\1\4-\b?-. 
O.l on·o3 

~13/t;_S 

BY 
JAC 

JAC 

JAC 

JAC 



IMIP'- fl1141111a• lummlry 

Site: DSS Assess GWM ARCOC 606081. 606063. 606084 and 806088 Data: Organic and Inorganic 

,.... 
.~ 

I ~ I ~ j I 0 j ~ I ~ i ! 
I i I l ! l I I :! l l 

., 
l ~ I 

z 

i 
II. 
!. 

~ 
.., 

~ ~ ~ ~ 
s .., 

~ ~ ! :I ~ :l: ~ 

* ~ ~ i J 
! 

i ~ i ~ ~ ~ ~ ~ 
.. z 

~ ~ ~ I "" 

SlmDieiD 

061022-008 CYN-MW5 J,B,B2,B3 J, B,B2 J,B2 

061023-008 CTF-MVV1 J,B,B2,B3 J, B J,B2 

061024-008 CTF-MW2 AIIQC AIIQC AIIQC UJ, TP J, TP J, TP J,B,B2,B3,TP J, TP J,B,B2,TP UJ, TP J,TP 
acceptance acceptance acceptance 

061025-008 CTF-MVo/2 
criteria were crltelia were criteria were 

UJ, TP J. TP J, TP J,B,B2,B3,TP J, TP J,B,B2,TP UJ, TP J, TP met. No data met. No deta met.Nodata 
will be will be will be 

061027-008 DSS.EB1 qualified. qualified. qualified. J,B,B3 J, B 

Kle1024-010 CTF·MW2 J, TP J, TP J, TP J, TP 

061025-010 CTF·MW2 J, TP J, TP J, TP J, TP 

061022·015 CYN-MW5 J, HT 

061024-016 CTF-MVV2 J,B,83 

loe1025-D18 CTF-MW2 J,B,B3 
-- - --------- -.&..--- - -1.....-------- L----- L--- --~ 

Validated By: {)(_ /t..a..i__ Data: 03125103 



Proeedure: 

Analytical Method: 

Prep Method: 

HPLC NarratiYe 
Sandia Natioaal Labs (SNLS) 

SDG74838 

Nltroaromalics ud NltnJuines by HIP Perfomumce Liquid Cbromatopaphy 
(HPLC) 

SW8468330 

SW846 8330 PREP 

Analytical Batch Number: 233322 

Prep Batch Number. 233266 

The following samples were anaJyzed IISing rhe analytical protocol as established in SW846 8330: 

SampleiD 

74838024 

74838030 

74838031 

74838032 

74838033 

1200379652 

1200379653 

1200379654 

1200379655 

CllentiD 

061022-015 

061023-015 

061024-015 

061025-015 

061027-015 

Method Blank (MB) 

Laboratory Control Sample (LCS) 

74838024(061022-015) Matrix Spike (MS) 

74838024(061022-015) Mattix Spi1cc Duplicate (MSD) 

PreparatloeiAD!Iytical Metltod YeriftadfoD 

Procedutes for preparation. analysis, aud repming of analytical dala are documcutcd by General Engineering 
Laboratories UC (GEL) as Standard Opmtting Procedure (SOP) QL.OA-E-033, Rev. 7. 

SDG#74838-HPLC 

Page 1 of4 



IDitial Callbntlon 
All initial calibration n:quiremcnts have been met for this SOO. 

CCV Reqainmeats 
All calibration verification standard(s) (CVS. ICV or CCV) requirements have been met for this SDG. 

Oaalltt Conkol (QC} Isformatjgp 

Blallk Ac:cepDnre 
The blank aualyzed witb this SDG met the established acceptance criteria. 

Surrogate Rec:o'RI'ies 
All the SUII'Ogat.e recoveries were within the established acceptance criteria for this SDG. 

Laboratory COilb'OI Sample (LCS) ltecoftl')' SC.femalt 
All the LCS spike recoveries fur this S00 were within the established aa:eptance limits. 2,4,6-trinitrotoluene 
appears to fail recoVery on tbe Penn 3, while it passes recovery on the QC Summary. This is the result of 
differences in rounding and significant figures. 

QC Sample Designation 
Client sample 74838024 (061022.015) was selected for matrix spike analysis. 

Matrix Spike (MS) Recovery Stataueut 
All the matrix spike recoveries were within the established acceptance limits. 

Matrix Spib Duplicate (MSD) Reeonry Statemeat 
The matrix spike duplicate recoveries fur this SDG were within the established acceptance limits. 

MSIMSD RPD Statemeat 
The relative [JCmD differences (RPD) between a~eb MS BDd MSD were within the TeCJuired acceplanl:e limits. 

TeelmicaJiaformatioD 

Holdiag Time Sped&atioas 
All samples in this SDG met the specified holding time rcquiremellt$. GEL assigns holding times based on the 
associated methodology that assigns the date and time from sample collection or sample rcccipL Those holding 
times expressed in hours are calculated in the AlphaLIMS system. Those holding times expressed as days expire at 
midnight on the day of expiration. 

PrepantioaiADalytkal MeCbod Verific:adoo 
All procedures were pc:ri'ormed as stated in the SOP. 

Sample Dilutions 
None of the samples in this SDG required dilutions. 

NoJXODformaace (NCR) Doaameatation 
No nonconformance teport (NCR) has been generated for this SDG. 

SDG*74838-HPLC 
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A~Commeats 
The Form 8 uses the retention time of lhc surrogate as a measure of bow close the retention time of the samples and 
QC are to a standard compouent. The Instrument BJank does not contain the surrogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

Confirmation analysis was pedonned on some of the samples in this batch. The values reported are from the 
primary analysis. The confirmation analysis is used fur qualitative purposes only. 

The following analytes coelute on the cyano column: L) 2,4,6-Trinitrotoluene. 
2.~Dinitroto.Juenc, and 2.6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene aod I ,J..Dinitrobenzeue c.) m-Nitrotoluene, 
p-Nitrotolueue and o-Nitrotolucne. As a result some of these malytes may be flagged with a P qualifier. The 
coelution from the cyano colwnn shoukl be consider-ed and the values as suspect to the sample. 

The following package was generated using an electronic data processing program referred to as "virtual 
pacbging8 .In aD effort to increase quality and efficiency. the laboratory is developing systems to eventually 
generate all data packages electronically. The following change from "traditional" packages should be noted: 

Analyst/peer reviewer initials and dates are not present on the electronic data files. Pn:scntly, all initials and dates 
arc present on the original raw data. These hard copies arc temporarily stored in tbc laboratory. An clcctronic 
signature page inserted after the case narrative of each electronic paclcage will indicate the analyst. reviewer, and 
report specialisl namcs associated with the generation of the data and package. The data validator wiD always sign 
and date the case narrative. Data that arc not generated eleccroDically, such as band written pages, will be scanned 
and inserted into the electronic package. 

SJS1em ('rerflrnrttioa 

The laboratory utilius a high performance liquid cbromatograpby (HPLC) iDSinlmeDt configuration fur explosives 
analyses. The cbromatognlphic hardware system consists of an HP Model1050 HPLC or .HP Modell100 HPLC 
with progJ8Illlbable gradient pumping and a 100 ulloop iDjcctor for the primary systan and a 100 ulloop il\jector 
fur the confirmation system. The HPLC 1050 is coupled to a HP Model Gl306A Diode Array IN detector, and the 
HPLC 1100 is coupled to a HP Model Gl315A Diode Array IN~ which monitor absorbance at the 
following five wavelenglbs: 1) 214 mn; 2) 22A nm; 3) 235 mn; 4) 254 nm; 5) 264 om. 

The primary HPLC system is u.sually identified with either a designation of HPLC #2, or bpJcb in the raw data 
printouts.. The CODfirmation HPLC system is usually identified with a designation of HPLC tl, or hplca in the raw 
data printouts. The HP 1100 HPLC system is identified as HPLC #3, or hplcc in the raw data printouts. The HP 
1100 HPLC bas a Column Switching Valve which enables this system to be used for primary analysis or 
confirmation analysis. 

Chromatographic separation of Ditroaromatic and Ditraminc components is accomplisbcd through analysis on tbc 
following reversed phase columns: 

SDOtt74838-HPLC 
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-.11)ponUBDS-C18.2SODHDx4mmO.D.-S umpodidcmc. ~!'f?8J' 
Confirmation of nittoaromatic and nitramine components, initially identified ou one of the above col~~ 
acc:omplishcd dmlugb analysis oa the following column: U 
PH: Develosil CN-UOS-5, 250 mm x 4.6 mm I.D. 

The primary column is tEed fur quantitation while the confinnation column is for qualitative purposes only. 

Where the analyti<:al method bas been perf01'111£d UDdec NELAP certification. the analysis has met all of the 
requirements of the NELAC standard UDiess otherwise noted in the analytical case narrative. 

Review Valldatlo!: 

GEL n:quires all analytical data. to be verified by a qualified data validator. In addition, all data designated for Cl.P 
or CIP-Jike packaging will receive a third level validation upon completion of the data package. 

Reviewer: ___________ Date: _________ _ 

SDGI74838-HPLC 
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Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 03/21/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS Assess GWM 
ARCOC # 606081,-83, -84,-86 
GEL SDG # 74838 
Project!fask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC), SW-
846 8270C (SVOC) and SW-846 8330 (HE's). No problems were identified with the data package that resuhed in 
the qualification of data. 
Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

Calibratiog 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following exception: 

voc 
The CCV had a %D >20% but< 40% with a negative bias for 2-butanone (20.3%) and acetone (22%). 
The associated sample results were non-detect and will not be qualified. 

svoc 
The initial calibration had a correlation coefficient <0.99 but> 0.90 for 2,4-dinitrophenol. The associated 
sample result was non-detect and no data will be qualified. 
The CCV bad a %D >20% but< 40% for several compounds (see Data Validation Worksheet). The 
associated sample results were non-detect and no data will be qualified. 

···-···--·· ---------------



All Analyses: All method blank (MB), equipment blank (EB) and trip blank (TB) acceptance criteria were met 
with the following exception: 

voc 
Sample 74838-008 (EB) had a dibromochloromethane value> DL but< RL. The associated sample 
result was non-detect and will not be qualified. 

Surroeates 

All Analyses: All surrogate acceptance criteria were met. 

lptemal Standards (ISs) 

VOC and SVOC: All internal standard acceptance criteria were met. 

HE: No internal standard required. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Analysis 

All Analyses: All MS/MSD acceptance criteria were met. 

voc 
It should be noted that the sample used for the MS/MSD analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

svoc 
Several compounds for which no laboratory acceptance criteria were available had %R <75% (see Data 
Validation Worksheet). Using professional judgment, no data will be qualified. 
It should be noted that only 500ml (DF=2X) of sample was used for the MS/MSD. It is not known what 
affect this will have on the extraction procedure and no data will be qualified. 

Laboratory Control Samples (LCS!LCSD) Analysis 

All Analyses: All LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

voc 
It should be noted that no compound was associated with internal standard 3 (l,4-dichlorobenzene-d4). No 
data will be qualified as a result. 

svoc 
It should be noted that no compound was associated with internal standard 6 (perylene-dl2). No data will 
be qualified as a result. 

Detection LinlitsiDilutio 

All Analyses: All detection limits were properly reported. No samples were diluted 

Confirmation Analyses 

VOC and SVOC: No confmnation analyses required. 

HE: The sample results were non-detect; therefore confirmation data was not required. 



OtherQC 

VOC: Four trip blanks, an equipment blank and a field duplicate were submitted on the ARCOC included in this 
package. 

SVOC: No field duplicate, field blank or equipment blank was submitted on the ARCOC. 

HE: An equipment blank and field duplicate was submitted on the ARCOC. No Field blank was submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 03/25/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Assess GWM 
ARCOC No. 606081,-83,-84,-86 
GEL SDG No. 74838 
Project!fask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS), SW-846 9056 (anions), EPA 353.1 (NPN), SW-846 9012A(tota1cyanide), SW-846 7196A(hexavalent 
chromium) and SW-846 7470A (mercury-CV AA). Problems were identified with the data package that resulted in 
the qualification of data. 

ICP-MS -metals 
Cr was detected in the MB, ICB/CCB and EB at a value > DL but < RL All associated sample results 
were detect,< 5X the blank values and will be qualified "J, B, B2, B3". 
Se was detected in the MB at a value> DL but < RL. All associated sample results were detect, < 5X the 
MB value and will be qualified "J, B". 
Se was detected in the EBata value> DL but< RL. All associated sample results (excluding sample 
74838-012) were detect,< 5X the MB value and will be qualified "J, B2". 
As was detected in the EBata value> DL but< RL. Sample 74838-011 and -012 were detect,< 5X the 
EB value and will be qualified "J, B2". 

Due to the high buffering capacity of samples 7 4838-013, -014, -018 and -019, additional HN03 had to be 
added by the laboratory to reduce the PH to< 2. All sample results that are detect will be qualified" J, TP" 
and all non-detects "UJ, TP". 

Hexavalent Chromium 
The sample was received and analyzed 2X after the hold-time had expired. The sample result was detect 
and will be qualified "J, HT". 

NPN 
The MB and/or ICB/CCB had a value at the DL. Sample 74838-027 and -028 were detect with values < 
5X the blank values and will be qualified "J, B, B3". The remaining samples had values> 5X the blank 
value and will not be qualified. 



Data is acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

HoldiDg Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly preserved except as 
mentioned above in the summary section. 

It should be noted that the sample collected for hexavalent chromium analyses was received with a 
missing lid and insufficient sample available for analyses. One of the containers (amber glass) collected 
for explosives was used for the analysis. No data wi11 be qualified. 

CaHbration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blaaks 

All Analyses: All blank acceptance criteria were met except as noted above in the summary section and as follows: 

ICP-MS -metals 

Na was detected in the MB and CCB at values> DL but < RL. The associated sample results were detects 
> 5X the blank values and will not be qualified. 
Se and As were detected in the EB at values> DL but< RL. Sample 74838-012 had a Se value> 5X EB 
value and samples 74838-013 and -014 had As values> 5X EB values. These sample results will not be 
qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate {LCS/LCSDl Analyses 

All Analyses: The LCS met QC acceptance criteria. 

Matrix Spike <MSl Analysis 

All Analyses: The MS met all QC acceptance criteria except as follows: 

Hg and Total Cyanide 
It should be noted that the sample used for the MS analysis was of similar matrix from another SNL 
SDG. No data will be qualified. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria except as follows: 

Hg and Total Cyanide 
It should be noted that the sample used for the replltate analysis was of similar matrix from another 
SNL SDG. No data wiU be qualified. 

ICP Interference Cheek Sample acs> 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end ofthe 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 



ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria. 

All other analyses: No serial dilution required 

Detection Limits/Dilutiolu 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 

ICP-MS 
Sample 74838-018 and -019 were diluted lOX for Ca and Naanalysis due to high concentrations of these 
analytes present in tbe samples. 

NPN 
Sample 74838-025 was diluted SX. and sample 74838-026 3X due to high concentrations present in the 
sample. 

Anions 
Sample 74838-021 was diluted 5X. and sample 74838-022 and ...023 50X for chloride and sulfate, due to 
high concentrations of these analytes present in the sample. 

OtherQC 

RCRA metals: An EB and field dup was submitted on the ARCOC. No field blank was submitted on tbe 
AACOC. . 
Cations, Anions and NPN: A field duplicate was submitted on the ARCOC. No field blank or EB was 
submitted on the ARCOC. 
Hexavaloot Chromiwn and Total Cyanide: No field duplicate. field blank or EB were submitted on the 
ARCOC. 

No raw data was submitted witb the package. 

No other specific issues were identified that affect data quality. 



Data Validation Summary 
Site/Project: DJ.) fiJ..reJ".) Cwm Project/Task #: 7dd.J. · 01. 09 #ofSamples: J' ~ Matrix:_---'/f~p~v~w~c~J.,L.l _____ _ 

AR/COC#: fc01.>081. - 83, - o>;y. -81:. 
/ ) ; 

Laboratory Sample IDs: 7/'f 8 38 - 0 0 I 

Laboratory: c ..... A. 

Laboratory Report #: _ __..;.7.~?":..J9:::...:3::::...:::..9 ______________ _ 

Analysis 

QC Element Organics loorgaoics 

Pesticide/ HPLC GFAA/ CVAA voc svoc PCB (HE) 
ICP/AES 

AA (Hg) 

I. Holding Times/Preservation v v IVA v -:;,u~~ 
tylr 

UJ, T_!;:; 
2. Calibrations v v v v v 
3. Method Blanks v v v J1 SJ5?. 8.. v 
4. MS/MSD v v v v i v 

s. Laboratory Control Samples v v v v v 

6. Replicates v I v 
7. Surrogates v v v 
8. Internal Standards v v 
9. TCL Compound Identification v v 
10. ICP Interference Check Sample v 

11. ICP Serial Dilution v 
12. Carrier/Chemical Tracer 

' Recoveries '· 

13. Other QC 7!3J f:,t.Jrl 
/V.q 

Nelc/ Dvp 4urJ oll..<f Held olv.,o 
£{j Dvp 

I £1?. kR ~1:3 
-

J = Estimated Check(-/) = Acceptable 
U = Not Detected Shaded Cells = Not Applicable {also "NA") 
UJ = Not Detected, Estimated 
R ... Unusable 

NP = Not Provided ,./ 1 
Other: Reviewed By: t/1.../~ 

B-12 

#u·u -03 'I 

~t"· ... J~. RAD 
~ e-, 

J; HI IV If 

v 

v 

v 

v 
v 

/V/1' 

4NIOrv 'J 
N'P,Y 
Otber 
Tcrl 

v 
v 

~··~~ 81133 
v 

v 

v 

v 
N4 

t•f.e/d , ~ 
W.tt) / 1!/nJt),; 

Date: 0 .? . ./ S'· D.3 



Holding Time and Preservation 
Site/Project: D .j ~ Y W fY) ARJCOC#: G.Ot906'1 -8s, -81t ·Be. LaboratorySampleiDs: 711838- QQI lllrv -0..19 

; r ' / ' 
Laboratory: 91t ,J,. Laboratory Report#: 7ij8..?8 

II of Samples~ Vl 9 Matrix: 11 Ci UW UJ 

Analytical Holding Time Days Holding Preservation Preservation Sample ID Method Criteria Time was Criteria Deficiency Comments 
Exceeded 

/NY Q.J lo a. .Ove.. /o fYOj " U.:J H 

11 II 

/;,~8.J8 - OJ.l i~l.JB.V(, - fhOJn I'V4 N/7 f>)i .!.. ,.) 6t.A.~ j~ ~ J 7P 
II V ·I 

- 0/"f l 
&..pa.etlij of 
cfiLNlnl~ 

~ ;};A.AR_ . 
- 018 Jb.Jf?k.t. - (, Ooi.O J.;rfo~ Av..d. 

- I 
/o v~ cvloie i 

019 A <J 1J...o Ia 
I 

S" (, . 33 Aou~ 
II 

7)f9J6' - OJ. J.J .SI.JB/10- 7/Qt..A ol;;J..outJ IY1t /Y'I'I ')cl'X 1-1 T lX.xu- J J.l.l 
I/ 

---- - --- - -- ~-----

Reviewed By: d/ lv.L Date: (j.J. r}_)( · 0-s 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 
Site/Project: /JJ j AJJeJJ ytJIYJ AR/COC#: "0lo081 - 83 - 8J..; - c50 

; I ; #of Samples: 9 Matrix: __ 14-'-iy~'-'u=<-eo=.lcu""'J~-----
Laboratory: C £A Laboratory Report #: 7 )f 8 .J 8 LaboratorySampleiDs: 7!18<18 - 001 #.ru - 009 

Methods: .5t.J[If&. - tf'JI.o B Batch #s: .J33ftl3o 

Callb. Callb. CCV ~ooc. -008 -Oa2 
T RSD/ Field -o~' 

IS CAS I Name c Min. Intercept RF R2 %0 Method l.CS LCSD l.CS MS MSD MS Dup. Equip. Trip 
L RF <20%/ Blks RPD RPD RPD Blanks Blanks 

>.OS 0.99 20% Ooi1 oo? 

1 71-SS-6 1 I 1-trichlorocthanc 0.10 \/ / / / / ,/ \/ 
2 79-34-5 1 1,2,2-tctrachlorocthanc: 0.30 II 
2 79.00-S 1 I ,2-trichlorocthane 0.10 I 
I 75·34-3 1,1-dlchloroetballe 0.10 ,/ I v' V: / 
I 75-35-4 I 1-clichloi'Oethee 0.20 I 
I 107-06-2 l.l-dicbJoroet.lla IV 0.10 I 
I 540-59.0 1.2-dichloroetheneftota)) O.QI \ 
I 78-87-5 l.l-dicbloroiii'ODane ,/ 0.01 \ 

I 78-93-3 :Z-Itutallolle (MEK) 
(lhblk) vo.o' - 1.o. 3 \ 

I 110-75-8 2..chJoroethvl vlnvl ether \7 T 
2 591-78-6 2-bexaDonc CMBKl /0.01 I T 

2 108-10-1 4-methyl-2-pcntanonc 
MIBK) 0.10 \ 

I 67-64-1 acctoae(1hblk) 0.01 -J~ I 
1 71-43-2 llozene 0.50 ,/ / I ~/ / / 
I 75-27-4 bromodicbloromctbane 0.20 I 
3 75-25-2 bromoform 0.10 / !/ v 
I 74-83-9 bromomcthane 0.10 
I 75·15.0 carbon disulfide 0.10 
I 56-23-5 cartloll tetnchlortde 0.10 
2 108-90-7 ddorolteume 0.50 / I v / v 
I 75..()()-3 cbloroctbanc O.oJ I 
1 67-66·3 ddorofonn 0.20 T 
I 74-87-3 cblorometbane O.IO I 
I 10061..0I·S cis-I 3-dicbloroJ)I'OI)CIIC 0.20 I 
2 124-48-1 dibromocblorometluute O.IO \ 11 . .1..9/.T 
2 100-414 ethvlbenzene 0.10 I "' I 75.09-2 methylene chloride (I Oxb1k) O.Ql I 
2 100-42-5 sMcne 0.30 I 
2 127-18-4 tetraddoroetheae 0.20 
2 108-88-3 tolumc( I Oxblk) 0.40 t/ v / v 
2 1006I..02-6 trans-1,3-dicbloroJ)I'Openc 0.10 
1 79.01-6 trichloroethcne 0.30 t/ 1/ ,/ ,/ 
1 7S.Ol-4 lvln}i dlloride 0.10 ,/ / v \ 
2 1330-20-7 lxv1cnesltotal) 0.30 \ 

lf'J.\- /.~ - T"!in ... lfline~ 
-ff.cir,J - J..:J- })~mt>~ - ---- -- -- .. , __ 

~-

Comments: Notes: Shaded rows arc RCRA compounds. 
Reviewed By: t{JfA..al__, Date: O..J- QU. 03 PJ )PJO llf (. o-~- SNIIJ. JOy V' 
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Volatile Organics Page2 of2 

Site/Project: ARJCOC #: t; 0 h 0 8 I- 8 3 - 8 A[ -81. Batch #s: ---------------------1 ) I 
Laboratory: Laboratory Report#: # of Samples:------ Mmrix: ---------------------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 

11'1' CA!./7Ge.J~ 

~ -------
SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

~ 

----
~ 

--

IS 1: Fluorobenzene 
IS 2: Chorobenzene-d5 
IS 3: l,4-Dichlorobenzene-d4 

r-

IS 1 IS 1 IS2 
Area RT area 

-~ 
-------

v---

Comments: c.J~ - OOio ~ 

01( Dup 

B-19 

IS2 IS3 
RT area 

~ -----

---- ----- --------

d ~/ ~p({.ce . 

v 

IS 3 
RT 



Semlvolatlle Organics (SW 846 Method 8270) Page 1 of3 
Site/Project: D S ~ A J J WJ (,LJfl) AR/COC #: C,o<a o81

1 
- ~31 - ?"1) ~ ~' Laboratory Sample IDs: ____;7..:..:.~:...::8:....:3:...:8::___-.....:0:._I.....:O:__ _________ _ 

Laboratory: f£ A Laboratory Report#: -~7 !-1;..,::,._:::.8--=-..:?--=-8 ___ _ 

Methods: u f.J81t~ 8 J 70(.. 

-- --,----· I ........ -....... ., .LI'Oiol. ...... "OJ• 3 \,ojJ--- ~-

Call b. 
Call b. 

CCV T RSD/ Field 
IS BNA CAS# NAME C Min • Intercept RF R2 %0 Method 

LCS LCSD 
LCS 

MS MSD 
MS 

Dup. 
Equip. Field 

L RF Blanks RPD RPD Blanks Blanks 
<20%/ RPD 

>.05 0.99 20% 

2 BN 120-82-1 1,2,4-Trichlorobenzcne / 0.20 l v v / ./_ 1\14 v V' v' IV 'I' 
I BN 95-S0-1 1,2-Dic:hloro~ 0.40 1\ 1\ 
I BN 541-73-1 1 ,3-Dichlorobcnmu: 0.60 \ \ 
1 BN 106-46-7 1.4-Dic:hlorobonzene 0.50 ./ \ ../ v v \ 
3 A 95-95-4 2,4 ,5· Trlchlorophenol 0.20 ../ \ v v v \ 
3 A 88-06-2 2, 4,6-Trichlorophenol 0.20 _/ _\ ·-V'-

70 v \ 
2 A 120-83-2 2,4-Dicblorophenol 0.20 \ \ 
2 A 105-67-9 2,4-Dimethylphenol 0.20 \ \ 
3 A 51-28-5 2,4-®litrophenol 0.01 ..; J o.~ \ 1\ 
3 BN 121-14-2 2.4-Dinitrotoluene 0.20 ../ / v f"'lrlJ. ..,/ \ v v v i\ 
3 BN 606-20-2 2,6-Dinitrotolucne 0.20 v \ \ 
3 BN 91-58-7 2..Chloronaphlbalcne 0.80 \ 
1 A 95-51-8 2..Cbloropbcmol 0.80 t/ v v v \ 
~- BN 91-57-6 2-Mctbylnaphthalcne 0.40 \ 
1 A 95-48-7 2-Methylphenol ( o-<:resol) 0.70 ../ . IT t.J ,<; f! v \ 
3 BN 88-74-4 2-Nitroaniline 0,01 \ \ 
2 A 88-75-5 2-Nitrophenol 0.10 I 
5 BN 91-94-1 3,3'-Dic:hlorobcn:Udine 0,01 \ 1\ 
3 BN 99-09-2 3-Nitroaniline 0,01 I \ 
4 A 534-52-1 4,6-Dinitro-2-methylphenol 0.01 ,/ / ,/ -IJ.7.' \ \ 
4 BN 101-55-3 4-Bromopheoyl-phenylether 0.10 \/ \ \ 
3 BN 7005-72-3 4..Cblorophenyl-phcnylether 0.40 1 \' 
2 A 59-50-7 4..Cbloro-3-methylphenol 0.20 1/ I v v v \ 
2 BN 106-47-8 4-cbloroaniline 0.01 \ ., 

- -. 
I A 106-44-5 4-Methylpbenol (~I) 0.60 

Com nents: ~Y>, p (/(,S ~ v' I Nota: Jbaded rows 1111 RCRA compounds. 
60 .!7 v 

""'Reviewed By: NW' o.._, . a.:? ·J/f,fJ.03 
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Semivolatlle Organics Page2 of3 

Sit~oject: AR/COC#: (,Qt..OB/1 -831 - 8Jt1 - Bfo Batch#s: ---------------------

Laboratory~ Laboratory Report#: #of Samples· Matrix: 
- --------- - ---------

Call b. 
Call b. 

CCV Field T RSD/ 1BNA C Min. RF %0 Method LCS MS Equip. Field 
CAS I NAME Intercept R2 LCS LCSD MS MSD Dup. f L RF Blanks RPD RPD Blanks Blanks 

<20".4> I RPD 
>.05 0.99 20o/o 

3 BN 100..()1-6 4-Nitroaniline IV o.o1 \/ / / / /V'.q. IVA 
3A 100..()2-7 4-Nitropbcnol 0.01 v v v v \ 
3 BN 83-32-9 ~ 0.90 V' ,/ ,/ v \ 
3 BN 208-96-8 AQ:naphtbylenc 0.90 \ \ 
4 BN 12().12-7 .-\ntbraccne 0.70 J \ 
.S BN 56-.S.S-3 Benm(a)aDtluacenc 0.80 \ \ 
6 BN .S0-32-8 Ben7.0( a)pyrene 0.70 \ \ 
6 BN 205-99-2 Benzo(b )fluoranthene 0.70 \ \ 
6 BN 191-24-2 Bcnzo(g,h.i)perylene o.so ./ v . 96'f.7-:. \ 
6 BN 207..()8-9 Benm(k )fluoranthene 0.70 t/ \ 1\ 
2 BN 111·91·1 bia(2-Chloroethoxy )methane 0.30 l \ 
I BN 111-44-4 bis(2-Chlorocthyl)ether 0.70 \ \ 
1 BN 108-60-1 bia(2-cllloroisopropyl)etlter 0.01 I \ 
S BN 117-81·7 bis(2-Ethylhcxyl)phthalate 0.01 \ 
S BN 85-68-7 Butylbenzylphthalate 0.01 \ 
4 BN 86·74-8 Carbazole O.ot \ 
S BN 218..()1-9 Clvysene 0.70 _l 
6 BN 3·70-3 Dibenz( a,h)anthracene 0.40 / / / 1\ \ 
3 BN 132-64-9 Dibenzofuran 0.80 

3 BN 84-66·2 Diethylphthalate 0.01 1\ 
3 BN 131·11·3 Dimethylphthalate O.Dl \ \ 
4 BN 84-74-2 Di-n-butylphthalate 0,01 1 
6 BN 17-84..() Di·n-octylphtha1ate 0.01 ,qgL 9'f • \ \ 
4 BN 206-44..() Fluoranthene 0.60 i/ \ 
3 BN 86-73·7 Fluorene 0.90 \ 
4 BN 118-74-1 HeXAchlorobenzcnc 0.10 v \v v i/ \ 
2 BN 87-68-3 Hcxachlorobutadiene 0.01 v \ I. "7 b~ v \ 
3 BN 77-47-4 Hexachloroc~lopentadi~ 0.01 -JR.t.. \ 
I BN 67-72·1 Hexachloroethane 0.3~L_ ~ v '0 bO_ v . - . ____ L..____ ___ ---

Comments: 
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2 

2 

2 

4 

I 

4 

4 

I 

5 

Semlvolatlle Organics Page 3 of3 
Site/Project: _______ _ ARICOC #: C,0'-081 -83 -8 Jt - 8b 

; ) ) Batch#s: --------------------....,----
Laboratory: Laboratory Report #· # ofSwnples· 

Call b. 
Call b. 

CCV 
RSD/ Min. RF %0 Method LCS LCS MS BNA CAS# NAME TCL 

RF 
Intercept R2 Blanks 

LCS 
D RPD 

MS MSD 
RPD 

<20%1 >.05 0.99 20% 

BN 193-39-5 lndeno(1,2,3-cd)pyrene v 0.50 v / ,/ / v !Y'It 
BN 78-59·1 Isopborone 0.40 l1 
BN 91-20-3 Naphthalene 0.70 \ 
BN 98-95-3 Nitrobcnunc 0.20 1/ \ /0 h7 v 
BN 86-30-6 N·Nitrosodiphenylamine 0.01 \ I) 

BN 621-64·7 N·NiiJ'Oso.di-propylamine _V 0.50 ~.;1.'1. ( 1/ \ v v v 
A 87-86-5 Pentachlorophenol o.os ,/ / \ v 1./ v 

BN 85.01-8 Phenanthrene 0.70 \ 
A 108-95-2 Phenol 0.80 11L \ I/ v v 

BN 129.00.0 Pyrene 0.60 I~ _\ t/ 1/ v 
DJ.DAI'ft· •In vtl~. \ 

f 

R· _ ... ___ .. ecovery uumers 

Sample SMC 1 SMC 2 SMC 3 SMC 4 SMC 5 SMC 6 SMC 7 SMC 8 Comments: IYJJji'IAJ 0 

IN Wi W ---~-------~~ 

.____,.,--= ....... - ----- - -
SMC I; Nitrobcnzeno-dS (BN) 
·SMC 4: Phenol-d6 (A) 
SMC 7: 2·2-Chlorophenol-d4 (A) 

Sample IS 1...,.a IS1..ftT 

ltV 001 fA:/, 

IS 1: 1,4·DichlorobeDzt:no.d4 (BN) 
IS 4: Phenathrene-d!O (BN) 

SMC 2: 2-Fluorobiphenyl (BN) SMC 3: !>'Terpbenyl-d14 (BN) 
SMC 5: 2·Fiuorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 8: 1,2-Dichlorobenzene..d4 (BN) 

Internal Standard Outliers 

IS 2...,.ea IS2-RT IS 3-area 

IS 2: Napbthalenc-<18 (BN) 
ISS: Clll}'seoe-d12 (BN) 

IS 3-RT IS4-area 184-RT ISS-area 

IS 3: Acenaphthene-d!O (BN) 
IS 6: Perylene-<112 (BN) 

B-22 

IS S-RT lsi-area ISI-RT 

Matrix· 

Field 
Equip. Field 

Dup. 
Blanks Blanks RPD 

!Y~ 

1\ 
\ 

\ 
\ 
\ 

\ 
\ 

1\ 
\ 

\ 
\ 

r ook.L 
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High Explosives (SW 846 Method 8330) 

Site/Project: QjJ yiAl IYl 

Laboratory: q~ ,J... 

AR/COC#: toor..o81 -83· -81' -8t, LaboratorySampleiDs: 71j8l8- O«?' - o.Jo trlru -o.s'3 
) ' ' ) 

Laboratory Report #: 7?( f.?8 

Methods: 0 w BN t. 8 ~ 3o 

#of Samples: S" Matrix· A tlt.JeoU.J 

1 Curve CCV Method 
CAS# NAME J Intercept Ra %D Blanks 

L .99 20% u 
2691-41..() HMX / 11/Pr \/ v' v 
121-82-4 RDX 
99-35-4 1 ,3,5· Trinitrobenzene 
99-6!1..() 1 ,3-dinitrobenzene 
98-95-3 Nitrobenzene 
479-45-8 Tetryl 
118-96-7 2,4 6-trinitroto1uene 

35572-78-2 2-amillo-4,6-
dinitrotoluene 

19406-51-0 4-amino:-:2,6-
dinitrotQluene 

121-14-2 2 4-dinitrotoluene 
606-20-2- 2,6-dinitrotoluene 
88-72·2 2-nitrotoluene 
99-99..() 4-nitrotoluene 
99-08-1 3-nitrotoluene · 
78-11·5 PETN 

' 

Sample SMC%REC SMCRT Sample SMC %REC 

IN U! I 'ff./'1 

-
Confirmation 

Sample RPD>25% Sample CAS I 

NI-l J 

Solids·to-•q•eola toavrnloa: 

LCS 

/ 

SMCRT 

Batch#s: ol333Jc). 
-f'\.'?~ - D.?.'? 

LCS MS Flekt. Equip. Field 
LCSD RPD MS MSD RPD DUp. Blanks Blanks 

I 20"/o 2o% RPD u u 
\ \/ ~/ t/ / v AlA 
\ 
_\. 

\ 
\ 
\ 
.~ 

\ 
\ 
\ 
_l 

\ 

IT; I7Y) } II I 'Yo 

~ L£Jw~ 

Comments: lo QC .r~. ~6eff.AY 

mg I kg"' J.lSI g: [(J.lg I g) x (sample mass {g} I sample vol. {ml}) x (1000 ml/1 liter)] I Dilution Factor 
/I 
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Inorganic Metals 
Site/Project: OJJ {)vJIY) ARJCOC#: C.04rQ81 -83 -8'1y -e' LaboratorySampleiDs: 7);18.J'8- Oil ·0/ol. -o;s ·01'-f -o;J&.f?..M;.J-<!J 

I I I J I 7 I 
Laboratory: ',.;-A Laboratory Report#: - 0 lfo - (})) -0 IB - () I 1 &-h...ottJ 

I I I 
Methods: S w 8&' &~ & o oi. o (I U'- ffJ.S ) } 1/ 70/t ( 1-:J) 

-- -- -· -
' 

CAS#/ 
QC Element :- ~~i ~ ()IS (~(fl.. M.#alJ a11ty 

Analyte "'j/e. ~/t. Serial Field Equip. Field TA M od LCSD MSD Rep. ICS 
L ICV CCV ICB CCB 

Blanks 
LCS LCSD 

RPD 
MS MSD RPD RPD AB 

DUu- Dup. 
~!a,.(ks Blanks 

tlon RPD 
7429·90-S AI IY"' 
7440-39-3 Bll J / , ..... 1/ / v / 1\ ..L. ~ ./ v ,/ ..... IYIJ 
7440-41·7 Be \ \ 
7440-43-9 C:d ,/ \ / \ "" Nit v fY/) 

7440·70..2 Ca \1 \ I" A \ ,/ / 
7440-47-3 C:r j I•OOO?rS •bOIJ.f.. • IJ009lo~ \ v \ h"l'l If II v • 00101./ 
7440-48-4 Co / v" / \ \ 
7440-SO.S Cu \ \ 
7439-BUFe \ \ 
7439·9S-4 Mg .; \ 1¥11 \ ,/ ,/ 
7439-96-S Ma \ \ 
7440-02-()Ni \ \ 
7440-09·7K II v 17 IV"~ 

7440-22-iAi l/ ... v IYA Nit v IY'O 
7440-23-S Na 1/ l.f. ~~~ •OJHJ 1\ IYII 1\ v ,/ 
7440-62·2 v '/ v" \ \ 
7440-6~Zn \ \ 

\ \ 
7 439-92-1 Pit 1.7 .. '</ 

\ ,/ \ IYA ""' v ly'() 

7782-49-2 Se :./ • ()() J.'i t.. \ ./ \ l.:r'I'Pf:' I v • ()()() (/,f d 
7 440-J8..2 All. v ,/ \ V. \ IYA I 17 • OOt9.N. 
7440-36-0 Sb \ \ 
7440-28.() Tl \ \ 

\ \ 
7439-97-681. ,'/ J J v v !YO v \ v" /(A ,/ H() 

CvanideCN 

Notes: Sbaded rows are RCRA metals. SoUds-to-aqueous ronver1ion: rng I kg= 11g I g: [(j.ig I g) x (sample mass {g} I sample vol. {ml}) x (1000 ml/lliter)]l Dilution Factor ~ I'S /I 
aV<..VI!. IJ II 

O;.J f.) 018 re.c ... e'~ ~~.j Gtu.of\.40:_, 1o ,J~.I{_. &~f'". fJ 4,,~ t:Urm. 

CN ;.y f'! C1 I 'J ,1 ,; 4 ~ "d.J '"j tb ~1'1 0o.D<PV I(.()IAJ.. ,D';W er yVvY\. h"l Wj 
NJtA.,;"Uf.. ~ k ~11.. D"/fgy"! Cl..flav~ ! s~. 

/ !/ 1/ 
/YD.J VJ 

IP. 

SQ. 

~ 

R. - 018 [A.. ¢ Ill~ IDX 
. 0!9 

I:J Ou.p /«Jv 71fG. .r .s' u"/Yj, d'Oy ~ 



"'~ NO DUP. 
(--

~ 

General Chemistry 

Site/Project: D.S J cwm AR!COC #: too lo 081 - 8J - 81t - Bto Laboratory Sample IDs: 711818 -(Jo2.0 #r<..J - cJ<X3 ( An/Oa~· } 
; I 7 :; 

Laboratory: ~*"'- Laboratory Report#: 7.Ytf..18 - o.J.y (u ,.,) - Odf" -Mcu ~o,;e (No-r/Ilia·' 
. ff~ q 

Methods:,$'t.l8#'-- QOo.b (Bo10n.>) v/;J6J(t..- 'z!9folj (v '-t) ;;P~,Ji.?-1 (NO,t)No;,) Jb.J8J16 901Jij -Or:) 9 {Tery) 
.. -- - ~ ., nn - ... , ._ J 

<}:$:$('1..;):; 7T(/\/) / 

QC Element 
(:AS# ~1e T Metbod MSD Rep. ICS Serial Field Eq1lp. A ICV CCV ICB CCB LCS LCSD LCSD MS MSD DUu- Dap. Bluks RPD RPD RPD AB Blob L tloa RPD 

8r-()tr.ade. v v v v v v v Nit v IY4 v' #It v /V.A 

fi(Jo,.,de v v v v v \/ 1\ 1\ v 1\ v 1\ v v 

WOf-tr}(.. v v v v v v v \ v \ v \ v \ 
\ \ 

J~/M_ v II v v v 
1\ 

~ v v v v 
\ 1\ 

/lOt~ \ \ \ OJ..ch)JW'f' v v v v v v v v NFj /YI't 

I Ct{ v v v v v v v \ v \ ;y,q \ 
/Yt:j 

-· ·-
t~Jsv #~V 

NOJ/1'1/0). v 111 v v 0-01 o.o; {). 0 f. v v v A..JJ/1.. ~/). (.,A ). 

~-----· 

Field 
Bla~kl 

\ 
1\ 

\ 
\ 

...... 

>FJS :::> 
,..ol." :::> 

:,jl ~ 

n<8 

""'~ 
.sx 13 

If 

Commen~' Ofo 0 IJJ. - OJ 0 
( 0~ if) - 11 J 1-1 1 '' R.e.c~ r-oc 

(,o 11..1 GJ f\.U" 

~w J.H 
M../Jo 'I 

(!j(p, 

;, rJL - ,., o-r u~ ()Ju(_ 
- Jj8/ 83 

&.<p!o.)l veJ ..so.r....,ol~ OK. v' 

.So.. oJI - CJ JD~y" 

.J~ - C/ J' Dt; 
.J.) 

J\ - IYPtl SX 
clll - J';( 

.n 

s-ox 
7Vv' lJvp )IYJJ 7.{{ 913 J'tV.\ .rot.; v' 

Reviewed By: ,.\.__/{~ Date: 0 3 .l \ 0 3 
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Contract Verification Review (CVR) 

Project Leader __;_Co~ll_lns.;;,..._ ______ _ Project Name oss GWM Case No. 7222.01.09 

ARICOC No. 606081,606803,606084, 
606086 

Analytical Lab GEL SDG No. 74838A, B, C, 0 

in the tables below, mark any Information that Is missing or Incorrect and give an explanation. 

1.0 Analvsls Reauest and Chain of Custody Record and Loa-In Inform. ·· .... --·· 
Una Com lete? 
No. Item Yes No If no explain 

1.1 All items on COC complete ·data entry clerk initialed and dated X 
1.2 Container twe<s) correct for analyses requested X 
1.3 Sample volume adeQuate for# and types of analyses reQuested X 
1.4 Preservative correct for analYSeS reQUested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number{s) cross X 

referenced and correct 
1.7 Date samples received X 
1.8 Condition upon receipt Information provided X Sample 061022-030 received wlo lid, used another 

'- -~~---- --· oontalnerJrom same sample for ere analysis____ __ 

·-- - -· . -- . -- ~- --· --- -·-

Line Com fete? 
No. Item Yes No lfno e~ln 

2.1 Data reviewed signature X 
2.2 Method reference number(&) complete and correct X 
2.3 QC~sand tl\iV limits Pf'Ovided_(MB LCS, Replicate) X 
2.4 Matrix splkelmatrix spike duplicate data provided (If reQuested) X 
2.5 Detection Umlts orovlded· PQL and MDL {or IDL), MDA and Le X 
2.6 QC batch numbers provided X 
2.7 Dllution factors provided and all dilution levels reported X 
2.8 Data rePOrted in appropriate units and using correct sianlficant fklures X 
2.9 Racllochemiltry analysis uncertainty (2 sigma error) and tracer recovery NIA 

(If applicable} , ---.. 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X Cr6 analyzed out of holding time 
2.13 Contractual Qualifiers provided X 
2.14 All requested result and TIC (If requested) data provided X 

Resolved? 
Yes No 

-- ------

Resolved? 
Yes No 



Contract Verification Review (Continued) 

-.- -- --··- - -- --·· 
Item Yes No If no, Sample 10 No.IFraction(s) and Analysis 

3.1 Ate reporting units appropriate for the matrix and meet contract specified or project-
spectfic requirements? lnorganlcs and metals reported as ppm (mg/llter or mg/Kg)? X 
Tritium reported in picocuries per liter With percent moisture for soil samples? Units 
consistent between QC sampies and sample data 

3.2 Quantltatlon limit met for aH samples X 

3.3 Accuracy X 
a) La"""_,., control samDies accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for all Inorganic and radiochemistry 

samPles 
b) Matrix spike duplicate RPO data reported and met for all organic samples X 

3.5 Blank data X Chromium and Selenium detected In method blank; Sodium 
a) Method or reagent blank data reported and met for all .samples detected in Major Cation method blank; NPN detected in 

method blank 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X Dibromoc:hloromethane detected In VOC equipment blank; 
Chromium, Selenium, & Arsenic detected In metala equipment 
blank; 

3.8 Contractual qualifiers provided: "J•- estimated quantity; ·s· -analyte found in method 
blank above the MDL for organic or above the PQL for inorganic; ·u·- analyte X 
undetected (results are below the MDL, IDL, or MDA (radiochemical)); "W-analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta NIA 

3.8 NanaUve included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and NIA 

8082 (pesticldesiPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial catibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 
' 

4.2 GCIHPLC (8330 and 8010 and 8082) ! 

a) Initial calibration provided X 

' 

b) Continuing cafibration provided X 

i 
c) Instrument run logs provided X 

I 
4.31norganlcs (metals} 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dHutlon provided X 

e) Instrument run logs provided )( 

4.4 Radiochemistry 
a) Instrument run logs provided NJA 



Contract Verification Review {Concluded) 

5.0 Problem Resolution 

Summarize the findings In the table below. List only sampleslfractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

! 

: 

Based on the review, this data package Is complete. e No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:_· -----

Reviewed by: L\Jw-.-.= Date: 03106/03 _ Closed by: Date: _____ _ 



CONTRACT LABORATORY 
. J ANALYSIS REQUEST AND CHAIN OF CUSTODY Internal Lab Plllge_Lofj 

~~ ~~ ~~ ARICOC G(J6Cr81 
Dept. NoJMall Stop: ls1331Ms1089 - -- Date Samples stilppe~-rr=-.c~ - ProjeclfTask No. 7222:o1os 0 Waste Characterfz.atlon 

Pl'c:jeclfTallk "'"""~~"": SIHI Col~ns Carrier/Waybill No. J [! 7 1 (;J SMO Authorization: LfXI tb .1 ·Sel'ld preliminary/copy report to: 
Profect Name: DSS GWM Lab Contact: Edie KenV803·556·B171 Contract II:PO 21671 ~· .,. I 

Rocon! Center Code: ER/076/0AT Lab OesUnat!on: GEL c: ~ ty'' ~() 6t':vtV 1 ~ Released by COC No.: 
Logbook Ref. No.: ER 089 St.IO Contact/Phone: Pam Pul~nV505-284-31 85 7 0 Validation RequlnKI 
Service Order No. CF 022.03 Send Repcn to SMO: Wendy Palencia/505-844·3132 (//2..-/)(IYL Bill To:Sandia Netlgnal Laba (Accounlli Parable> 

Location ITem Area -7/~ '2 ~ fL P.o. Box 5&00 Ms 0154 

Bulldlng jRoom Reference LOV(available at SMO)T fS D CJn_ AlbuqUerque,NM e7t85·0154 

E:R Sample ll:fill -~ PumprR Site! ---oate/Tlme(hf) ·lsampilif Cont•lrier j Preserv- jCOIIectioniSample---r ---P-arameter &'Nithod 
Sample location Detail I Depth (ft} No. Collected Matrix Type I VOlume atlve Method Type I Requested 5afTl!lle No.-Fraction 

LilbSampJe 
ID 

I 081022..001 CYN-MW5 145 49 02/10/03 0902 GW G 3x40ml HCL G SA VOC (8260) 00/ , / 

I 061 022·002 CYN·MW5 145 49 02/1 0103 0904 GW AG 2x1 L 4C G SA SVOC (8270) .01 0 , ;; , 
I. 061022-008 CYN-MW5 . 145 49 02110/03 0905 GW P SOOml HN03 G SA RCRA Metals (6020) 01 { . 3 
I' 061022-010 CYN-MWS 145 49 02110/03 0903 FGW P 500ml HN03 G SA Major Cations (6020) (Filtered) 01 (,., . J./ 
I 081022..013 CYN-MWS 145 49 02110/03 0906 GW P 25Drnl 4C G SA Major Anlons(300.0) 

I 061022..015 CYN·MW5 145 49 02110/030907 GW AG 4x1L 4C G SA HighExplosives(8330) (}" (" 

I 061022..016 CYN-MW5 145 49 02!1 0/03 0908 GW P 250ml H2S04 G SA NPN (353.1} ~
.~ 
• C:,. 

~.7 
I 13664""-=n 1£':\n. '.u/5---- - -- . . . .. H§ .. - .49 ... _ .. 02/10/03·0909 ' - uw· . ·p· . ·soOm!• .•. •4C G- --SA -.. Hexavalent Chromium {7196A) ~-~!~I I 

, 081031-001 DSS-TB4 NA NA 02110/03 0902 OIW G 3x40ml HCL G TB VOC (8260) t-~;_{r,x (,)C. ¢?0~ ,/ 

RMMA 0 Yes 0No Ref. No. S.mple TrKklng SmoUse Spectallnstructiona/QC Requirements Abnormal 
Sample Disposal 0 Return to Client 0 Disposal by lab Dale Enter9d(mmlddlyy) EDO 0 Yea 0 No Conditions on 
Tw-naround Time 0? Day 0 15 Day 0 30 Day Entered by: Level D Package 0 Yes 0 No Receipt 

jRetum Sampln By: 0 Negotiated TAT QC inits. *Send report to: 

Sample 
Team 
Members 

I Name 1\ Signature .11 init Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 10871505-284-2547 

Alfred SaoUianes ~<.. J'U.I") ~esconi61351&44-5130122B-0710 

John Boyd S&W/61351284·3307/228-9231 Major Anioos/Br,CI,FI,S04 

Robert Lynch Weslon/61351844-40131250-7090 Major Catlonl/Ca,Mg,K,Na 

" - FGWI Altered In field w/.45 micron fllter 

•Pleas& list as separate rvporl. 
1.Retinquished by 4.Ralinqulshed by Org. 
1 . Received b 
2.R!&_Ing__ulshed 
2.~~~ L .. .&.&..Ie .~ .• Oro.~· Date64--1>Timi~OJ) __.1§-'-ReceiYBd by______ ____Qrg. 
3.RellnQUished by "' Org. Date Time - )6.Rel!!!g_ulshe_lj_tly Orq. 

!3. Received by Org. Date Time !6. ~.':! ~ Org. 

Date 
Date 

Date 

Date 
Date 
Date 

Lab Use 

~-L--

Time 

I!!!! 
Time 
Time 

Time 
Time 



t 
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I 
I 
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CONTRACT LABORATORY 
Jnternal Lab 

//* 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page..,Lof.J_ 

Batch No. SMOUse ARICOC I 606083 
Oepl. NoJMa~ Stap: 6133/MS1089 Date Samples Shipped: Z ..... , 1-t:'"} Projecvrask No. ~2_22_.01.® A 0 Waste Characterl:t~lon 
?rofect/Task Manager: Sue CoUins Carrier/Waybill No. tr 7- qn SMO Authorization: Alf/_,. U ~ -Send preliminary/copy report to: 
Project Name: OSSGW Lab Contact: Edfe KenVOOJ-556-8171 Conlract #:PO 21611"' • ~ 

R4cord center Code: ER Lab OestinaUon: GEL 
5r~T /j't11k,~ _I,PT/141' [[J Releued by COC No.: 

Logbook Ref. No.: EROS9 SL40 Contaci/Phono: Pam Pulss!!l111505-284-3185 0 ValldaUon Required 
Service Order No. CF022-o3 S.OO Report to SMO: Werdy Pal enda/505-844-3132 fb/17-(J(f?L Bill To:S.ndia Natlonall1bs (A<:c;ountsPayablal 

Location Tech Area -f~Bo~ P.O. Sox 5800 ...S 0154 

Blildlng Room Reference LOY{ available at SMO)_ A<bllquerque, NM 87185-0154 

e~~~IDor Pump ERSile DaleiT!me(hr) Sample Container PreseJV- !Collection Sample Parameter & Method LabSamjlle 
Sample No . .fra<:tion Sample Location Detail Depth (ft) No. Collected Matrix rype VOlume alive Method Type Requested ID 

061023-001 CTF-MW1 250 116 06106/03 1 1 51 GW G 3x40ml HCL G SA voc {8260) OD.3 
061023-008 CTF·MW1 250 116 02/0BJ03 1156 GW p 500ml HN03 G SA RCRA Metars (6020) 012-
061023..010 CTF-MW1 250 116 02106103 1153 FGW p 500ml HN03 G SA Major Cations (6020) Filtered 011-
061023-012 CTF-MW1 250 116 02106103 1157 GW p 500ml NaOH G SA Total Cyanide (9012A) DZfl 
061023-013 CTF-MW1 250 116 02/06/03 1159 GW p 250rnl 4C G SA Major Anions (300.0) OZI 
061023-015 CTF-MW1 250 116 02/06103 1154 GW AG 4x1L 4C G SA High Explosives (8330) ., ... 
061023·016 CTF-MW1 250 116 02/06/0 3 1158 GW p 250m I H2S04 G SA NPN {353.1) {)ZL 
061028..()01 DSS-TB1 NA NA 02/06/03 1151 DIW G 3x40ml HCL G TB VOC_182§Ql f,:/.-/ /)C.. _____ ~DD~l 

RMMA 0 Yes 0No Ref. No.- Smo Use Spoclal JnstroctlonsiQC ReqUirement• Abnormal 
Sample Dis 011al EDO 0 Yes 0 No Conditions on 
Turnaround Time 0 7 Day Level o Package 0 Yes 0 No Receipt 
Relum S11111ples By: QC init&. •send report to: 

Sample 
Team 
Members 

Name m n /Organization/Phone/Cellular Tim Jac:kson/Org 6133/MS 10871505-284-2547 

Artred Senlilranes Westonl61351844-51301228-1l71 0 
Maior Anioos/Br,CI,FI,S04 

~~~~[==il~~~~~t~~ffi~es~to~nl6~1~3~5/~8~44~-~4~01~3/2~50-~7~0~90[===j,Major Cations!Ca,Mg,K,Na 

1-------t-------+---t----------------;FGW/ Filtered In flald w/.45 micron filter 
•pfeuellat •• separtfe report. 

1 .Relinquished !>Y ~.Relinguish~ by.. Org. 
1. Received- Or • 
2.Relinqul.sh Org. 
z. Rec~lwd tJY 7l.T ~n~ or~.1.:1-~ O.tiS~'Q~ .Jm~~cs J£Rec.iVedbY org. 
3.Rellnqulshad by J · -··- -- d org. Date ·- Time - -- -16-:Rellnguished llv- -o;g. 

3. Received by. Org. Date Time Is: Raoelved by Ory. 

3 ~Use 
Data Time 

~ I!!!! 
Date Time 
Date Time 
Date Time 
Date Time 

. I 

.3 

. -1 

.?. 
';~· 

. 9 
. 7 
.I 



RECORDS CENTER CODE:. ________________ __ 

SMO ANALYTICAL DATA ROUTING FORM 
PROJECT NAME: DSS Assess GWM PROJECT IT ASK:..:.7=22=2:..:0~1.:.:.0:=.9 ______ _ 

SNLTASKLEADER: ~C~ol=lin=s ______________ __ ORG/MS/CFO#: 613311 089/CF022-03 

SMO PROJECT LEAD: Herrera 
~~~--------------

SAMPlE SHIP DATE: ..:4.:..;::/3..::.:012.:::.:0::..:0:.;;.3 ________ _ 

ARCOC 

606257 

606259 

LAB 

GEL 

GEL 

LABID 

79275A 

792758 

PRELIM DATE 

DATA PACKAGE TAT: I 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED: I 
CVR COMPLETED BY/DATE: 

FINAL TRANSMITTED TO/DATE: 

SENT TO VALIDATION BY/DATE: 

REVISIONS REQUESTED/REVISIONS RECEIVED (DATE): I 
VALIDATION COMPLETED BY/DATE: 

COPYTOWM BY/DATE: 

CD REQUESTED BY/DATE 

CD RECEIVED BY/DATE 

TO ERDMS OR RECORDS CENTER BY/DATE: 

FINAL DATE 

5/29/2003 

5/29/2003 

I RUSH 

I 
l . \ kvvr.t,u .. 
T . . lnrk\~\'\ 

cr-. r ""',.. 
1 

AT 

(f:"G,n.-. 

\\. C1:2oo 
-1 . (' ntl"\"' 

EDD 
ON Cust RC 

EDD Q CD CD 

T X INORMAL 

Q{o-0~-0~ 

Ota -'i.\ 3-<>J. 
Dlt. )o3)0~ 

I I -
0~. 0~. 03 

t"JU ID3 lo3 
vo./ MD ln3 
0 (L I I Ol.lll""?,. 



Sample Finding• Summary 

81111: DSS Allaaaa ~ ARCOC 606257 and 606259 Dttll: Organic and lnorg.-.: 

I I I I i I 
I J & I 

~ 
IIJ I :2 i 1 ; :z: 

~ t1 

lamllleiD 

061679-008 CTF-MW1 J,B, 83 UJ,83 J,A2 

061681-006 CTF-MW3 UJ,83 J,A2 
AIIQC AIIQC 

UJ,A2 061879-012 CTF-MW1 acceptanoe acceptWlCI 

061681.012 CTF-MW3 cr11er11 were criteria were UJ,A2 met.Nodala mei.Nodata 
-

will be will be 
qualltled. quall!led. 

ValldatM By: K /~ Dele: oei<W03 



Analytical Quality Associates, Inc. 

0 
616MaxiileNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 06/05/03 

TO: File 

FROM: Linda Thai 

Meinoraodum 

SUBJECf: Inorganic Data Review and Validation- SNL 
DSS Assess GWM 
ARCOC No. 606257 and 606259 
GEL SDG No. 79275 
Projectffask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

SIIIIIDD!Y 

The satoples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS), SW-846 9056 (anions), EPA353.1 (NPN), SW-846 9012A (totalcyanide)and SW-846 7470(mercury
CV AA). Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS -metals 
Se was detected in the MB and CCB at a value> DL but < RL. Sample 79275-005 was detect, < 5X the 
blank values and will be qualified "J, B, B3". Cr was detected in the CCB at a negative value with an 
absolute value> DL but < RL. Sample 79275-005 and -006 were both non-detect and will be qualified 
"UJ, B3". 
The MS %R (130%) for Cd was> QC acceptance criteria (75-125%). Sample 79275-005 and -006 were 
both detect and will be qualified "J, A2". 

Total Cyanide 
The MS performed with the batch bad a %R < 30% (3%). The sample used for the MS was from another 
SNL SDG and according to the NCR included with the package, was known to exhibit matrix interference. 
Using professional judgment, the failing %R will not be used to qualify the samples from this SDG. Both 
associated sample results from this SDG were non-detect and will be qualified "UJ, A2" due to lack ofMS 
information available for this SDG. 

Data is acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding Times/Preservatn 

All Analyses: The samples were analyzed within the prescribed holding time and properly preserved. 



Calibration 

All Analyses: The initial and continuing cab"bration data met QC acceptance criteria. 

AU Analyses: All blarik acceptance criteria were met except as noted above in the summary section and as fo11ows: 

ICP-MS - metals 
Se was detected in the MB and CCB at a value> DL but < RL. Sample 79275-006 was detect witb a value 
> 5X the blank values and will not be qualified. 

NPN 
The ICB bad a value at the DL. The associated sample results were> SX ICB value and will not be 
qualified. 

Laboratory Coatrol Samplf/Laboratorv Control Sample Duplicate CLCS/LCSD) Allalyses 

AU Analyses: The LCS met QC acceptance criteria. 

Matrix Spike (MS) Aalysis 

All Analyses: The MS met an QC acceptance criteria except as mentioned above in the summary section. 

HgandNPN 
It should be noted that the samples used for the MS analysis was of similar matrix from another SNL 
SDG. No data will be qualified. 

Replicate A!!lysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

Hg. NPN and Total Cyanide 
It should be noted that the sample used for the replicate analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

ICP Interference Check 8pwnpl@ (ICS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 

ICP Serial Dihrtion 

ICP-MS: The serial dilution met QC acceptance criteria except as follows: 

The RPD for Mg (lO.OSOAt) was slightly> QC acceptance criteria (10%). Using professional judgment. 
no data wi11 be qualified. 

All other analyses: No serial dilution required. 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 



ICP-MS 
Sample 79275-008 was diluted SX for Ca, and 1 OX for Na analysis due to high concentrations of these 
analytes present in the sample. 

NPN 
Sample 79275-015 and -016 were diluted 5X due to high concentrations of analyte present in the samples. 

Anions 
Sample 79275-011 was diluted 5X and sample 79275-012 20X for chloride and sulfate due to high 
concentrations of these analytes present in the sample. 

OtberQC 

No field blank, equipment blank or field duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 



Analytical Quality Associates, Inc. 

0 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 06/05/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS Assess GWM 
ARCOC # 606257 and 606259 
GEL SDG # 79275 
Projectffask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC) and 
SW-846 8330 (HE's). No problems were identified with the data package that resulted in the qualification of data. 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holdjpg Tames/Preservatiou 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

Catibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following exception: 

voc 
The CCV had a %D >20% with a positive bias for several compounds. The associated sample results were 
non-detect and will not be qualified. 

All AnaJyses: All method blank (MB) and trip blank (fB) acceptance criteria were met. 

S!ITOJ!!fes 

All Analyses: All surrogate acceptance criteria were met. 



Internal Standards (ISs) 

VOC: All internal standard acceptance criteria were met. 

Matrii Spilrr!Matri! Spike DapJieate (MSIMSDl A!mlysP 

All Analyses: All MS/MSD acceptance criteria were met. 

HE 
It should be noted that the sample used for the MS/MSD analysis was of similar matrix from another 
SNL SDG. No data will be qualified as a result. 

Laboratory Control Samples (LCS!LCSDl A!alysis 

All Analyses: All LCS acceptance criteria were met. No LCSD was analyzed The MS/MSD is used to assess the 
precision for the batch. No data wiD be qualified as a result. 

voc 
It should be noted that no compound was associated with internal standard 3 (1,4-dichlorobenzent>d4). No 
data will be qualified as a result. 

All detection limits were properly reported. No samples were diluted 

Confirmation AJ!!Iyses 

VOC: No confinnation analyses required. 

HE: The sample result was non-detect; therefore confirmation data was not required. 

OtberOC 

VOC: Two trip blanks were submitted on the ARCOC included in this package. 

All Analyses: No field duplicates, field blanks or equipment blanks were submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: D .S .5 IJJ J e .r J 9 Wtr) Project/Task #: 7old~ · 0/. 0 9 #of Samples: I fo Matrix: 119 U~ I.J S' 

AR/COC#: 60t, ~57 J 6ot:. J5 9 LaboratorySampleiDs: 79 ~7~- ~ 001 #Jru - 0/t. 

Laboratory: 9 *I.. 

Laboratory Report#: _....:.7.....!.9:...=.:)::._7..:..:5~--------------

Analysis 

QC Element Organics Inorganics /'fl'n 

Pesticide/ HPLC GFAAJ CVAA RAD Othe1 
voc svoc PCB <HE> ICP/AES AA (Hli1:l CN t:Jrf/0 I"'J 

1. Holding Times/Preservation v Nt; v v /Yh v v /'(If- v 
2. Calibrations v \ v' v v v 
3. Method Blanks v \ v J,tJ~8 Bs v v 
4. MS/MSD v \ v 0 flz. v I.}~IJ:J.· 

s. Laboratory Control Samples v \ v v v v 
6. Replicates ,tV' II \ Nil v v v 
7. Surrogates v \ v' IV'~ /Yij IY.-,. Mt 

8. Internal Standards v 1\ IVJ:t NJ"i 

9. TCL Compound Identification v \ Nit ror 

10. ICP Interference Check Sample NIT \ /'{,t:l' v 
11. ICP Serial Dilution N'fl \ lvll / 

12. Carrier/Chemical Tracer \ Recoveries IYt&t #If /yfi 

13. Other QC ~ re~ \ IYit NJ:r 
- -~--------

J = Estimated Check ( .J) = Acceptable 
U = Not Detected Shaded Cells = Not Applicable (also "NA") 

NP = Not Provided UJ = Not Detected. Estimated 
R = Unusable Other: Reviewed By: tz(/~ Date: ()' . Otz · () .i 

B-12 



Volatile Organics (SW 846 Method 8260) Page 1 of2 
Site/ProJect: D.SJ 4JJeJJ Ct.Jm ARJCOC#: C,o&zJ(7. - S"9 

; #of Samples: Jf Matrix: _...:..A.;_,.~'lV::.Ul=.:U~J=---------
Laboratory: V;; /... Laboratory Report #: 7 9o2 7.5 Laboratory Sample IDs: 7 9 c) 7 .S" - 001 tQ(U - 006f 

Methods: I.Std- 8N6 8ol608 Batch #s: d.li 9 013 

itSI CAS# Name 
C•llb C•llb. CCV 

~ Min. Intercept RF • R~ %0 I Method I LCS I LCSD I LCS I MS I MSD 
L RF <20o/c 1 Blka RPD 

MS 1 Field I Equip; I Trip 
RPD =t Blanks Blanks 

>.OS 0.99 20% 

1 11-SS-6 1 1 1-triohloroethane / 0.10 \/ ,/ \/ 
2 79-34-S 1,1,2,2-totracblorocthanc: .,/ 0.30 
2 7~-s t,l.lolrichloroathane v o.z< 
L ~-:L4o~ 1,1-4lcbloroedwle v' ().t< 

7S·3So4 1 -dldlloroetheae lv o. 
101~2 1 -dldlloroedlee I ~ 0.1 
540-59-0 1 0.0 
78-87-5 I ../ 0.0 

11 78-93-3 
2;:-e(MEK) v 0.01 

fl 110-75-:L_ .!_~~l!i!Jliethor 
2 591-78-6 

2 108-10-l 

1 67-64-1 
llar.ae 
bromodicblorometbane 

bronloixm ------
I 74-83·9 bromomethane v 0.11 
1 75·15.() carbondlsulfide v 0.11 
I 56-23-S earb tetndlloride r./ 0.11 
2 108-90.7 clllarollemeM v 
I 75.()0-3 chloroetbane / 

~ 
87·3 lchlorornetbane IV 10. 

-~ ld&.l 1..diclt1Nnnm,.,., 

US - A. a2 - /)/rJJorfJ e./~ 
f!"tlN-r ~~- 7J/r.J.Jnmv4d 

Comments: 

0.40 
0.10 
0.30 
0.10 
0.30_ 

v 1-----'ol" 

Vt/\1.1 I lltt..hJt 
I Nota: Sbaded rows arc RCRA compou'llds. .. 

,-+:1J --
tw:f: 
~ 

til!! 
\/ 

fJJ.I 

-fJ:} 

/ I _ilte I¥H I r~m 

\ 
v' 

~ 
\ 

j ~ rv-- T..L_ 

~ 

./ \ I )/I VI v 

~ ~ J 1 r' r· 
~ \ l'.c l v~ v 1 
2 -\1 vCV'r \Z 

~ 
I 

ReviewedBy: kt/iv:t.L, Date: ~{..d.J.o.g 



Volatile Organics Page2 of2 

Site/Project: AR/COC #: 6 0' ,) 5 7 - .f" 9 B~~#s: -----------------------------------------------
Laboratory: Laboratory Report#:-------- #of Samples: Matrix: --------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC1 SMC2 SMC3 

/l'y CIC; 7 ~~ 

_.,...-~ 

~ 
v. -

~ 
v 

_...... 
~· 

SMC 1: 4-Bromotluorobenzene IS 1: Fluorobenzene 
SMC 2: Dibrom.otluoromethane IS 2:'Chorobenzene-d5 
SMC 3: Toluene-d8 IS 3: 1,4-Dicblorobenzene-d4 

Comments: 

IS 1 IS 1 IS2 
Area RT area 

~ 
~ 

~ 
~ 

IS 2 IS3 IS 3 
RT area RT 

_,...,. ~ 

~ 
~ 



High Explosives (SW 846 Method 8330) 

Sit~ject: OJ J ' l.t )/() ARICOC #: '0" ,)57 
) 

- .J 9 LaboratorySamplelDs: 79cJ 75 - 013 - 017' 
7 

Laboratory: ~ k).. Laboratory Report#:--------

Methods: Lu .. ..re~tt. t..?.fo 
#of Samples: o2 Matrix: ~ 9Jeou.1 Batch #s: o)~ ~8 ij 7 

, Curve CCV Method LCS MS Jlllelcl. Equip. Field 
CASt NAME J Intercept R2 %D Blanks LCS LCSD RPD MS MSD RPD Dup. ..... Blanks 

l .99 20% u I 20% 2o% IVtD u u 
2691-41..() HMX / \./ ,, v I' \./ v \ 
121-82-4 RDX 1\ _\ I 

99-3S-4 lJ.S-Trinitrobenzene \ \ 
99-65..() 1,3-dinitrobenzene \ ! 

98-9S-3 Nitroben2ene _\ \ 
479-45-8 Tetryl \ \ 
118-96-7 2 4 6-trinitrotoluene \ \ 
35572-78-2 2-amino-4,6- \ \ dlnitrotoluene 
19406-51..() 4-amino-2,6· \ 

dinitrotoluene 1\ 
121-14-2 2 4-dlnitrotoluene \ \ 
606-20.2 2,6-dlnitrotoluene _\ \ 
88-72-2 2-nitrotoluene \ . \ 
99-99..() 4-nitrotoluene \ \ 
99..()8-1 3-nitrotoluene \ \ 
78-11-5 PETN \ 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comments: /i?J )""~JO '79 J I, 3 J«A. <~0 y ( NA./l lo/) 
.tW CL'/; t'L... Q 

7 · 0.1- ,1)·~ ~ tJs/13 1.J. o11. -7 .?.lj'o4. 11.n 

Confirmation 
e_v,; ~ tJ.1)13 l~ . .>lb ~ O.:i./3 IB.H'J 

1#~S] ~~~~o>-l-~ir' IRPo>.-l (ol'l '1 N11ro9 ty<AH~ "Pc<A.LeJi- OrV /t..t 
b)ot. OK.., .(e~ ~i cJ~~ 

SoUdl-to-aq•eou coavenioa: mg I kg= 1111 I g : [(118 I g) x (sample mass {g} I sample vol. ( ml}) x ( 1000 ml I I liter)} I bilution Factor 
II 

B-17 N~Ad tJ6 ·OS'· 03 



Inorganic Metals 
Site/Project: D .s J <t [;J m AR!COC #: '0 G. d t' 7 - ["' ~ Laboratory Sample IDs: 7 9 J 7 s- - tJ 0 J - 0 0" 

Laboratory: 9 £").. Laboratory Report #: 7 9 rl 7 5 - (} 0 /. - 0 0 8 ( UAoW ) 
Methods: .SIJB ;.;~.:; 7~t7o__f_ft_g_) ~ O.JQ / LCP-mJ) ' ' 

)f 
~v " Batch #s: d/18 7..J lv ( /-lo) oint es-qs ( IcP- ms) les: Matrix: ff 9-U~ 1./..J. -,/ 

' 

CAS#/ 
NJII. ~~~- QC Element 

Analyte Metbod LCSD MSD Rep. ICS 
Serial Field Equip. Field 81~ 

TAL ICV CCV ICB CCB LCS LCSD MS MSD Dnu- Dup. ')(S' ja, .s-Blanb KPD RPD KPD AB tlon KPD 
Blanb Blanb 

7429-90-S AI lVII IY'A IYII' 
7~9-JBa ';/ V' v' v v v II' \ J \ ~ ,/ ,/ 1\ 
7440-41-7 Be \ 1 \ 
7440-43-9 Ci v' v' ,/ v v v 'II' \ /30 1 .NJI v """ \ 
7440-70-2 Ca )( ./ J v '17 v 'II' \ rf'l \ t/ v v \ 
7+40-47-3 Cr \/ / ./ ~ lf-.lltltJ11 v v \ v \ .y'..,. v Kit \ S'XDJ.. UJ& 
7440484Co ... \ \ \ 
7440-So-8 Cu \ \ \ 
7439-89-6 Fe \ I ·;. tl 
7439-95-4 Ma X v \/ ,/ v V' \/ \ h'i/ \ t/ \/ ~!-1'o· ~uo \ 
7439-96-S MD \ \ \ 
7440-02-0Ni \ 
7440-09·7 K )(' V' \/ v v 1/ v _v' !/' -;;- \/' \ 
7....0.U-4A2 \7 v ,/ v' v' 1/ ,/ 1\ v 1\ Hit v HI'J \ 
7440-23-S Na X v' ....... / v v v \ h'.ll \ \7 v v \ 
7440-62·2 v \ \ \ 
7440-66-6 Zn \ \ 

\ \ 
7 43!J-!n-1 Pll v v v v v J ~/. \ v \ h'"'t t/ IYI'J \ 
77824!J-2 Se ,/ v \/" ,/ ·0011- 9 •{()JJJI v 1 v \ v 7 H~ \ •• u.~ ~Bf 
7440-38-2 AI I v V" v v ,/ v \ v \ Hll v Nil \ '/"('IV' 
7440·36-0 Sb \ \ \ 
7440-28-0 Tl \ \ \ 

\ \ \ 
7439-97-6 HI 17 \/ -v v '\/ v \v #II \ 

CvanideCN 
~ --

Notea: Shaded rows IICRCRA metals. Solkla-to-aq11eeus eonvenloa: mg/ kg= J4g/ g: [(118 I g) x (~c IIII9S {g} /sample vol. {ml}) x(lOOO ml/llitcr)] I Dilution Factor • I'& II 

Comments: - Oo 6 CA. SX 

Sa.~ 

UJ;ds 

'7 
NO <R 

rlfA. lOX 
Reviewed By: f{/tvd- Date: Qlz. OS". 03 

t.T 

l)vp jrYJJ llj IJ9;Sjlt4 J 0 1'f.J'.J 
.Sri""' .ro~ B-14 
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General Chemistry 
Site/Project: /)JJ yWf'l'l ARJCOC#: 60bJ.57 60t..ci.59 LaboratorySampleiDs: 79ol. 7:) - 00 ~ -010 (lVI) . 
Laboratory: ~ k ,l., Laboratory Report #: 7 9 o) 7 $"" - () 1/ - 0 /t.l ( /.1-n/CYI J ) 

Methods:StJ-81'6 rtOI.,)fJ (zcu); ?of~ (An,o~J) rl'lJ..JS:J.;(An,,~) '(JI.f
1

1 

-~11. (FYPrr) 

#of Samples: (, Matrix: 1J 9Vt!OvJ Batch #s: ct)/9/J'I (1 en;) clH 8 S"8{ (/#'1/ooj) ..l.V 96'(. I (/V'Prf} 

CAS# ~1e T Metllod ICB CCB LCS LCSD A ICV CCV . Blaakl L 

I'( I>/"( v v Q.OJ V' v v /{If 

1 ~de 
V' v v v v v 

' \ RuoNd'l- -/ y v' v v v 
\ 

WoHdt v v v v v v 

Jwio.. v v ../ v v v 

/ofr;J 

CyevvcJe. v v y' v v V' 
- - - I-.- -

Comments: - () 11 

- OJ.) 

C/ ¢ JD.y 

- 01.1 - 0/ft> /YPrt 
) 

..... _......._, __ . ·--·----···-·--·······~. 

7CN. 

IV ,Oft( 

PVP jmJ 

/Jup ),o.; 

Sit 

olOX 

~)( 

7r:JJJS' JN?. .Soy -'l.v 

787.1.? cSKJ.. JOy V' 

QC Element 

MSD Rep. LCSD MS MSD JU'J) RPD RPD 

v' #It v 

v 1 y' 

¥ \ v 

1\ 
v 

1\ 
v 

\ v \ v 

\ 4 ~~#~ J 
(7r·t:J. )__ 

~Yce s-o~o'-10 

-¥ ~o.x.. 1\.o r u~. 

1/~ Az 

ICS Serial Flekl Equip. Field Dup. DUa· m .. a Blukl AB tiOII RPD 

NtiJ 

\ ' 

\ 
\ 
L\ 

\ 

[\ 
\ 
~ 

\ - - --- -- ---· -- --

Reviewed By: A/?td Date: tlo. (JJ · O.J 
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CONTRACT LABORATORY 
tntemal Lab ,./;.· /L ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_ofl 

Batch No. /' , IT SMOUse ARICOC '606257 
Dept. NoJMall Stop: 611331MS1089 Date Samples Shipped: V-~' o "f Pl'oject/TukNo. J~2~-. ---- r Waste Charac:terlzatlon 
Projectll'a•k M!lnager: Sue Collins CarrierJWaybiD No. ;,t, 1 b 1 "/ SMO Authorization: L ~ -Send preliminary/copy report to: 
Project Name: DSS GW\.l. Lab Contact: Edie Kent/803-556-8171 Contract#: PO 218V 

Record Center Code: ER Lab Destination: GEL ~ t1lT ~ ~1TL.s" t;; il-rJa'tL D Released by COC No.: 
Logbook Ref. No.: ER 089 SMO Contact/Phone: Pam Puissent/505-284-3185 10 Validation Required 
SerAce Order No. CF 022-03 Send Report to SMO: Wendy Palencia/505-844-3132 /t1t;k,44-(."Y) IBUI To:Sandla National Labl (Accounls Payable) 

Location IT&ch Area 
Bulidi11g 

Sample No.-Fractlon 

.,'b 061679..001 

, 061679Y)OB 

061679-010 

061679-012 

061679..()13 

Room 
ER Sample iD or 

Sample Location Detail 

CTF-MW1 

CTF-MW1 

CTF-MW1 

CTF-MW1 

CTF-MW1 

I,/ 061679-015 CTF·MW1 

~ ,- 061679-016 CTF-MW1 

I 061683..()()1 DSS·TB1 

Reference LOV(avallable at SMO) 
Pump' ER--sJle 

D!lplh (ft) No. 
Oatemme(hr) m I Sample I t Coi'V!:rr ., Pfeserv- ICollectlon,Sample 

Collected Matrix ype ume atlve Method Type 

250 116 04/28/03 0916 SA 

250 116 04/28/03 0917 SA 

116 04/28/03 0918 FGW P 500ml HN03 SA 

SA 116 04/28103 0919 GW P NaOH 

P.O. Box 5800 MS 0154 

Albuquerque, NM 87185-0154 
Paramelir-IOMithod 

Requested 

voc (8260) 

RCRA Metals (6020) 

250 

250 

250 116 04/28/03 0920 GW P 4C 

G 

G 

G SA Major Anions (300.0) 

250 

250 

NA 

116 04/281030921 GW AG 4x1L 4C 

116 04/28/03 0922 GW P 250ml H2S04 

NA 04/28/03 0916 DIW G 3x40ml HCL 

G 

G 

G 

SA 

SA 

TB 

Ref. No. --~- Smouse. SpeclallnstructlonstQC Requirements Abnonnar 

Lab S8rrij)li 
ID 

~~~------------=~~---~-----~~~------------~ EDD 0 Yes 0 No Conditions on 
~'".....,~..~~.~~...._ __ .,..·~ .. Level D Package 0 Yes 0 No Receipt 

Sample 
Team 
Members 

•Send report to: 
------------+---------~=-~~~~~------~~~~~~~ 
~~---h~Pm~~t.t!i~±::::-:~~~~=~~~==--tTlm Jackson/Org 6133/MS 1087/505-284-2547 

~~~t=~===E~~;;~~~~~~t!!~!!~~~=:~i:=:=lMajor Anlona/Br,CI,FI,S04 

~~~~------~~;::tl!Z.l~~f5,::::::-J!!~~~~!:!~~!:!!~---~Major Catlons/Ca,Mg,K,Na 
FGW/ Flltlred In Held w/.45 micron fllter 

~-------+-------~--+-----------------~ •ptea•• list as SfiPlJrat& rt. 
1.RellnQu!shed by 4B~_tlinqulshed by OI'Q'. 
1. Received~'}. C7"-._ Gi.t4 Orgb/~fDate/f/Zf/tJ"!JTlme If ZO 14. Received by Org. 
2.Rellnqu!shed~.A/-¥'~. ~~ Org.'t//T.,nDatdl~dlJl Time 09oi2 15.Retlnquishedby OI'Q'. 
2. Received by / ' r Org: · Date Time · • 15. Received by Org. 

3.Relinqulshed by -~- Qrg.________ Date nme IB.Rellngulshed by Org. 
3. Received by__ Org. Date Time 16. Received by .. ~ __ Qrg, 

Lab use 

Date Time 
Date Time 
Date Time 
Date Time 
Date Time 
Date Time 
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CONTRACT LABORATORY 
_ J . J ANALYSIS REQUEST AND CHAIN OF CUSTODY Internal lab ·Page1of/ --

Batch No. p /, "f SMO Use ARJCOC 606259 
- ....... _ b1331MS1089 .,.., ......... ,...,, ~-., 0. 0'3 """""'""'"'· ~ n~ - - ... 

,.,_,uk ..._ SUo Coil"' ~n No. . :J. i l I "' SMO ....,.,_,~ ~= ...... ""'"'""""""" -'"' 
Project Name: DSS,OWM ·~ Lab Contact: Edle Kent/803-556-8171 Contract#: PO 21671 
Record Center Code: ER Lab Destination: GEL 5fl" IJ177J(L;t' &?FL/Jtltf.. Releued by COC No.: 
Logbook Ref. No.: ER 089 SMO Contact/Phone: Pam Puissant/505-284-3185 ~ 0 Validation Required 
Service Order No. CF 022.03 Send Report to SMO: Wendy Palencia/505-844·3132 ~ Bill To:Sandfa National Labs (Accounts Payable) 

!:2!:!!!.on !Tech Area P.o. SoJC 5800 MS 0154 

Building I Room 

Sample No.·Fractlon 

061681-001 

061681-008 

061681-010 

ERSimpli ID or 
Sample Location Detail 

CTF-MW3 

CTF-MW3 

CTF·MW3 

l,v 061681-012 CTF-MW3 

I 061681-013 CTF-MW3 

I._ 061681-015 CTF-MW3 

061681-016 CTF-MW3 

061684-001 DSS..TB2 

Reference LO\'{avallable at SMO) 
Pump! ERSite,. --oatemme(hr) 

Depth (tt) No. Collected 

350 

350 

350 

350 

350 

350 

350 

NA 

149 04/29/03 0920 GW G 3x40ml HCL 

149 04/29/03 0921 GW P 500ml HN03 

149 04/29/03 0922 FGW P 500ml HN03 

149 I 04/29/03 0923 GW P I 500ml I NaOH 

149 I 04/29/03 0924 GW P ~~Ill 4C 

149 I 04/29/03 0925 I GW I AG I 4x1L I 4C 

149 04/29/03 0926 H2S04 

NA 04/29/03 0920 HCL 

G 

G 

G 

G 

G 

G 

G 

G 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

TB 

Albuquerque, NM 871115-0154 
Parameter & MethOil 

Requested 

voc (8260) 

RCRA Metals (6020) 

Major Cations (6020) Filtered 

Total Cvanlde (9012A) 

Major Anions (300.0) 

Hi~:~h Explosives (8330} 

NPN (353.1) 

VOC{8260) 

RMMA D Yes 0No Ref. No. Sall)p~ Tracking ·· SmoUse Spec:lallnstrUctlons/QC Requlrementa Abnormal 

Lab Sample 
ID 

Sample Disposal D Return to Client 0 Disposal by lab Date Entered(mrnfdc:I'YY) n"' I;., 1 11'1 ~ EDO 0 Yes D No Conditions on 
Turnaround Time D 7 Day D 15 Day 0 30 Day Entered by: : ·· · · ~ ~ · · Level o Package 0 Yee D No Receipt 
Return Sample• By: D Negotiated TAT QC.Inlts, · /e/4 · · · ·. "Send report to: 

Sample 
Team 
Members 

Name , Signature lnlt ~J'Iy/Organizalion/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 
Alfred Santillanes ll1n1L ..De;,.~ eston/61351844-51301228.0710 

_.., 1..... .~ Major Anlons/Br,CI,FI,S04 

Robert Lynch ·~ ..,.-.#. ..A:.- fweston/61351844-40131250-7090 Major Catlons/Ca,Mg,K,Na 
/ FGW/ Filtered In field w/.45 micron filter 

, {\, 1"1 ~ A /) _ / *Please flat •• aeparate report 
1.Rellngulshed by J~~ ~~gj1~-T Date{/ /Zt/f'fTime [{_ZO I4.Rellnqulahed by Oro. 
1. Received~/. ... -_:: ~-rlu;, ali# V 1 DaJdilzi'/i)Ttime f/ U2 J-LRec:41iv8d by Oro. 
2.RellllClulslledJW!JY.:Z 211'.~ , c,b, Org.Z/7 ~ Datf(( Jc.O:, f11 ~lme h ~It?- ls.Re!lnqula~ by Org. 
2. Received by -/ ~· ' ' ' , Ora. Date 1 Time Is. Received by Oro. 
3.RellllClulshed bv Oro. Date Time ls.Rellnqulshed by Ora. 
3. Received by Ora. Date Time -~- -16-:-ReceiVed by ·- ----Ora. 

Date Time 
Date Time 
Date Time 
Date Time 
Date Time 
Date Time 

Lab Use 
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Contract Verification Review (CVR) 

Project leader _C.;..olllns _______ _ P~Name_o_s_s~G_WM _______________ _ case No. 7222_01.09 

AR/COC No. 806257. 606259 ~~Lab_G.;..a~------------------ SDG No. 79275A. B 

In the tables below, mark any information that is missing or tncomtct and give an explanation. 

··- . - . ------ ,...._._ .. ---- ._. ..... ._. .. - -·--- . ---------- _. ....... _. .... ---· 
Une \.o0fl1PI8te? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete • data entry cleric Initialed and dated X 
1.2 Container type(s} correct for reQuested X 
1.3 Sam~le volume adeQuate fort and tvDeS of analvses reauested X 
1.4 Preservative correct for anal~ requested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
rehnnced and conect 

1.7 Date samples received X 
1.8 Condition ui)Q!L ~ lnfol'rnation provided X 

----··---~- ~~~ 

-·- • - •J•• .. -----·- .. ... ,. ___ .., 

Une Comolete? Resolved? 
No. Item Yes No If no exJ)!ain Yes No 

2.1 Data reviewed signature X 
2.2 Melhod reference number( a) complete and correct X 
2.3 QC . and rl\oiii'J llmifs crovlded CMB LCS. Reolicate) X 
2.4 Matrix spike/matrix aoike dUDIIcate dataorovlded tit reauestedl X I 

2.5 Detec:tion limits provided· PQL and MOL (or IDL), MDA and k X 
2.6 QC batch numbers X 
2.7 DHutlon factors J)f"()Vided and all dilution levels reoorted X 
2.8 Data In units and uslna COITect sianiftcant fiaures X i 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NIA 

(if JauulwY 

2.10 Narrative .... .,......,_. X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All reQuested result and TIC (if requested) data provided X I 



Contract Verification Review (Continued) 

-·- - ·- ·-·----... 
Item Yes No If no, Sample tO No./Fractlon(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requlraments? Inorganic& and metals reported as ppm (mglliter or mgJKg)? X 
Tritium reported In picocurles per liter With percent moisture for soil samples? Units 
con8istent between QC samoJes and samDie data 

3.2 QuantitatJon limit met for an samples X 

3.3 Accuracy X 
a) La control samDies accuracv ICHNIIG\ and met for all samples 
b) Surrogate data reported and mat for all organic samples analyzed by a gas X 

Chromatography technique 
c) Matrix spike recovery data reported and mat X Metals MS REC% high for cadmium 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X Cyanide MS RPD high 

3.5 Blank data X Selenium detected In Metals method blank 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual quallfiera provided: • J•. estlmatl!ld quantity; •e•-analyte found In method 
blank above the MDL for organic or above the PQL for Inorganic; ·u·- analyte X 
undetected (results are below the MOL, IOL, or MDA (radiochemical)); ·w -analysis 
done beyond the holding time ! 

i 

3. 7 Narrative addrel888 planchet flaming for gross alpha/beta N/A I 
I 

3.8 Narrative included, correct, and com~ete X 
I 

3.9 Second column conflnnatlon data provided for methods 8330 (high explosives) and X I 
I 

8082 (pesttcldesiPCBs) 
i 



Contract Verification Review {Continued) 

4.0 Calibration and Validation Documentation 
Item Yea No Comments 

4.1 GCIMS (8260. 8270, etc.) 
a) 12--hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) tntemal standard perfonnance data provided X 

e) Instrument run logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 
a} Initial calibration provided X· 

b) Continuing calibf'ation provided X 

I 
c) Instrument run logs provided X 

I 

4.31norganlcs (metals) ' I 
I 

a) Initial calibration provl~ X 
' 

b) Continuing calibration provided X 

c) ICP Interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry i 

a) Instrument run logs provided N/A 
I 



Contract Verification Review (Concluded} 

5.0 Problem Resolution 

Summarize the findings In the table below. List only samples/fractions for whk:h deficiencies have been noted. 

Sample/Fraction No. AnaJysis Problem&ICornmentaiResolutions 

I 
I 

: 
I 

I 

I 

Baled on the review, this data package is complete. eNo 
If no, provide: nonconfonnance report or correction request number and date correction request was submitted. ____ _ 

Reviewed by: V\\.v-- Date: 0MJ31()2 Closed by: Date:. ____ _ 

.I 



RECORDS CENTER CODE: ________ _ 

SMO ANAL YI1CAL DATA ROUTING FORM 

PROJECT NAME: DSS Assess GWM 
SNL TASK LEADER: Collins 

~~----------------
SMO PROJECT LEAD: ..:.Palencia.==:.:=:...--------

PROJECTITASK:..:.;7222=..;:o;.:.;1.~09:;......_ __ _ 
ORGIMSJCFO#: 613311089/CF022-03 

SAMPLE SHIP DATE: ..=8127::=.:.:rJ..::;;003=----

EDD 
ON Cu.t RC 

ARCOC 
606692 

606695 

LAB 

GEL 

GEL 

PREUMOATE FINAL DATE £DO Q CD CD 

9/17/2003 

9/17/2003 

DATA PACKAGE TAT:I lRUSH l X lNORMAL 
CORRECTIONS REQUESTED BY/DATE: l \kv)\..~ ~-- (C\ l."l c~ 

PROSU:M IIOATE CORRECTION RECEIVED: I I .1\ ~~~ ~ c~ ;).S·'->~ 

CVR COMPLETED BY/DATE: l \"-\i\C.~L'- CC\- ;_h)-.;::_,~ 

FINAL TRANSMITIED TOJOATE: \. ~)tM.K\\.l'r, (j~ J-J. ()~ 

SENT TO VAliDATION BY/DATE: ...:r. ('I' "1""' b4b.·dl>~ 
REVISIONS REQUESTEOIREVISIONS RECEIVED (DATE}:I I I I 

VALIDATION COMPLETED BYIDATE: D . . 5chw~.f- 10 "03-o3 
COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE r (I""'""'.,....,. 6'1/ d.~ h ~ 
CD RECEIVED BY/DATE .r. ~!J~ act /;J.q Ib-3> 

TO ERDMS OR RECORDS CENTER BY/DATE: T C..OnY1 I 0 f 15 /l1 :<_ 

COMMENTS: 



Sample Findings Summary Page 1/1 

Site: OS ARICO 
---~- ~- ~ -----· ----- -----

Method/CAS Number (Ana!}fala/Analyte) 

j 
J j 

AJIQC ~ (J j 
'! acceptance di I I :1: 
! criteria were :z: 2 ~ 

! 
mel Nodata w 1::: wtllbe J: ' 

qualified. ~ 

SampJe 10 
063012.()()8 CTF·MW1 J,B 

. 063018-008 D$S-EB1 J,B 
06301&<115 DSS-EB1 P2 

,y 1~.£..L ~~ 
Mr. David Schwent 



Analytical Quality Associates, Inc. 

DATE: 

TO: 

FROM: 

SUBJECT: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

October 3, 2003 

File 

David Schwent 

Inorganic Data Review and Validation- SNL 
DSS Assess GWM; ARCOC #606692,695 
GEL SDG #86973; Project!fask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNLINM ER Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA6020 ICP-MS, · 
EPA7470A CVAA, EPA9012A total CN, EPA9056 anions, and EPA353.1 nitrate/nitrite. Problems were 
identified with the data package that result in the qualification of data. 

I. ICP-MS Analysis: In the method blank (MB), selenium (Se) was detected at a concentration less 
than(<) the reporting limit (RL). The associated Se results of Samples 86793-005 and -006 were 
detects <5X the MB concentration and will be qualified "J,B". 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Tunes/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Analyses: All initial and continuing calibration QC acceptance criteria were met. 

ICP-MS Analysis: No target analytes were detected in the blanks, except as noted above in the summary 
section and the following. In the MB, chromium (Cr) was detected at a concentration <the RL. However, 
the associated Cr results of Samples 86973-005 and -006 were non-detects (NDs) and will not be qualified. 
In the MB and continuing cab'bration blank (CCB), sodium (Na) was detected at concentrations <the RL. 
However, the associated Na result of Sample -007 was a detect >5X the MB concentration and >5X the 
CCB concentration and will not be qualified. 



In the equipment blank (EB) (Sample-006), barium (Ba), arsenic (As), and Se were detected at 
concentrations< the reporting limit (RL). However, the EB applies to samples of another COC (606693) in 
another data package. No sample data will be qualified as a result. 

All Other Analyses: No target analytes were detected in the blanks. 

Matrix Spikf/Matrix Spike Duplicate (MSIMSDl 

All Analyses: All MS (PS) QC acceptance criteria were met. No MSD analyses were performed. The 
replicate analyses were used as measures of laboratory precision. No sample data will be qualified as a 
result. It should be noted that the MS (PS) analyses for the total CN and nitrate/nitrite analyses were 
performed on QC samples from other SNL SDGs (87087 and 86890, respectively) of similar matrix. No 
sample data will be qualified as a result. 

Laboratory Control Sampk-!Laboratorv Control Sample Daplicate (LCSILCSD) 

All Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No sample 
data will be qualified as a result. 

All Analyses: All replicate QC acceptance criteria were met. It should be noted that the replicate analyses 
for the total CN and nitrate/nitrite analyses were performed on QC samples from other SNL SDGs (87087 
and 86890, respectively) of similar matrix. No sample data will be qualified as a result. 

ICP Interference Check Sample aCS) 

ICP-MS Analysis: All ICS AB QC acceptance criteria were met. 

All Other Analyses: No ICS was required for these methods. 

ICP Serial Dilution 

ICP-MS Analysis: AJJ serial dilution QC acceptance criteria were met. 

All Other Analyses: No serial dilution was required for these methods. 

Detection LimitsiDilutions 

ICP-MS Analysis:· All detection limits were properly reported. Sample 86973-007 was diluted 5X for 
magnesium (Mg) due to high concentration of the target analyte. No other samples required dilution. 

I.C. (Anions) Analysis: All detection limits were properly reported. Sample 86973-009 was diluted 5X 
for chloride and sulfate due to high concentrations of the target analytes. No other samples required 
dilution. 

All Other Analyses: AU detection limits were properly reported. No samples required dilution. 

OtberOC 

All ~lyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
6 I 6 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 

" .. · Email: minteer@aol.com 

Memorandum 

Date: October 3, 2003 

To: File 

From: David Schwent 

Subject: Organic Data Review and Validation- SNL 
OSS Assess GWM; ARCOC #606692,695 
GEL SDG #86973; ProjectlfaskNo. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNLINM ER Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA8260B VOCs and 
EPA8330 HEs. Problems were identified with the data package that result in the qualification of data. 

I. HE Analysis: For batch 274145, the Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses 
were performed on a sample from another client SDG (87033) and the MS/MSD analyses failed 
due to the formation of an emulsion during the extraction process. As a result, the MSIMSO were 
not applied to HE sample results and no measure oflaboratory precision exists for HE sample 
results ofbatch 274145. Therefore, based on professional judgment, all associated HE results of 
Sample 86973-011 will be qualified "P2". 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Tunes/Preservation 

VOC Analysis: All samples were analyzed within the prescribed holding times and properly preserved. 

HE Analysis: All samples were analyzed within the prescn'bed holding times and properly preserved, 
except the following. Batch 276502 was re-extracted beyond of the method specified holding time, but 
within 2X the holding time. However, the results of this re-extraction batch were similar to the results of 
the initial extraction (batch 274713) and, based on professional judgment, no sample data will be 
qualified due to analysis beyond the holding time. 

Catibration 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except the following. 
For vinyl acetate, the continuing calibration verification {CCV) percent difference (%0) (36.12%) was 
greater than (>) 200/o but less than ( <) 40%. However the associated vinyl acetate results of Samples 86973-
001 thru -004 were non-detects (NOs) and will not be qualified. For acetone, the CCV %0 (21.89%) was 
>20% but <40%. However, the %0 was above the QC acceptance limit by <2% and, based on professional 
judgment, no sample data will be qualified as a result. 



HE Analysis: All initial.and continuing calibration QC acceptance criteria were met. 

Blanks 

VOC Analysis: No target analytes were detected in the blanks, except the following. In the equipment 
blank (EB) (Sample 86973-003), acetone was detected at a concentration> the reporting limit (RL ). 
However, the EB applies to samples of another COC (606693) in another data package. No sample data 
will be qualified as a result. 

HE Analysis: No target analytes were detected in the blanks, except the following. In the EB (Sample 
86973-01 J ), 4-amino-2,6-dinitrotoluene was detected at a concentration> the RL. However, the EB applies 
to samples of another COC (606693) in another data package. No sample data will be qualified as a result. 

Surrogates 

All Analyses: All surrogate recovery and retention time QC acceptance criteria were met. 

Internal Standards assl 

VOC Analysis: All IS area and RT QC acceptance criteria were met. 

HE Analysis: No IS analysis was required for this method. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

VOC Analysis: All PS/PSD QC acceptance criteria were met. 

HE Analysis: All MS/MSD QC acceptance criteria were met, except as noted above in the summary 
section and the following. For 4-amino-2,6-dinitrotoluene of batch 274713, the MS/MSD relative 
percent difference (RPD) (73%) was> QC acceptance criteria (33%). Due to the high RPD for 4-amino-
2,6-dinitrotoluene, the samples were re-extracted and reanalyzed in batch 276502. 

Laboratory Control Sample (LCS} 

All Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. The MSD 
(PSD) analyses were used as measures of laboratory precision. No sample data will be qualified as a result. 

Detection Limits/Dilutions 

All Analyses: All detection limits were reported correctly. No samples required dilution. 

T8J]!et Comoouad ldentifkatioa/CoDfirmation 

VOC Analysis: No confirmation analysis was required for this method. 

HE Analysis: All confirmation QC acceptance criteria were met. except the following. For Sample 86973-
011, the confirmation RPD of 4-amino-2,6-dinitrotoluene (28.6%) was> 25%. However, the RPD was 
above the QC acceptance limit by <3% and, based on professional judgment. no sample data will be 
qualified as a result. 

OtberQC 

All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data qualitY. 

-----------· ···--- -- .. ----



Holding Time and Preservation 
Site/Project: SNL / PSS ,. :S!.ers '-w~ AR/COC #: b <X.. C 92, ~ ts' Laboratory Sample IDs: g 6 ? 7.5 - 4""e I /J.VfA. -~ ~ 
Laboratory: (.,..£( SDG #: g~ 9? 1 

#of Samples: f 't. Matrix· w4'1(,"' 

Analytical Holding Time Days Holding Preservation Preservation SampleiD Time was Comments Method Criteria Exceeded Criteria Deficiency 

?'?7$- 0)0 £/'Af;~o {Hfs) ~~;v~~ 7~.s 7t/·~ A/O'U.... 
IZ-es Jk s,..._,'JA.. ;-.. ,et;.,/ ~ 

t.N ~ 1-IJ; _.., 14 ~~·'l·CAi-J•n 
m;!'....:-...J H1" 

------ -· ---- -- ---------- ---

Reviewed By: ~~X ~ Date: /tJ- 3 - .:o] 

B-13 



Site!Project:5U.../ !JSS A&.sc~s C..wM 

ARICOC #: bcf' Cf} , (; Cf'S 
I 

Data Validation Summary 

Project/Task #: 7J~ .l- Ol • oq #of Samples: j).. Matrix: _tv...,.,_JG1.~---------
Laboratory Sample IDs: ¥f. 17 ~ ~ ~e{ -1-krc., · C(2. 

Laboratory: (-{;(_ 
~~~--~~--------------------------

800#: gb~ ~ M/11 
<..+r.t 

Analysis 

QC Element Organics Inorganics 

I 
I 

Pesticide/ HPLC GFAA/ CVAA RAD 
~;J voc svoc PCB (HE) 

ICP/AES 
AA (Hg) 

CN 

I. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC ~"~~ ~t''J:) 

J = Estimated 
U • Not Detected 
UJ • Not Detected, Estimated 
R = Unusable 

v 1\ 
\ 
\ 
\ 

·w \rv I; A 

\ 
v \ 

1\ 
v (N") \! 

-\ 
\ 
\ 
\ 

~ \ 
Check (..J) = Acceptable 
Shaded Cells ~ Not Applicable (also "NA") 
NP = Not Provided 
Other: _________ _ 

\ ./ 1\ ~ 1\ 
jv 

v \ \ 
\V Jl (1 \ \ 

PJ. / \ \ 
/ \riA \Jal A 

..v \ ,, \ ~!I 

J \ \ 
\ 1\ 

\ \ 
~ \ \ 
v \ \ 

\ \ 
~ fJA \ NA JJA 

Rev;ewed By:,))~,.Q~ Date: I o - 2 - 03 
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Volatile Organics (SW 846 Method 8260) Page 1 of 2 
Site/Project:~/~ fts..S.QSs (..l;JM. ARJCOC#: 6o~6'Cf}.., '?5' #ofSamples: t.r Matrix:_~-----=-------
Laboratory: (;.EL LaboratoryReportll: fC:.17? LaboratorySampleiDs: -g1:.773 ·-oc{ .J-4,,._- ~::...::.Y 
Methods: &A lj).l.o(J. Batch/Is: ;) 7'1)7t; 

c.Jib. C. lib. CCV AA!JIL 
Trip I T RSDI F1eld Min. RF %0 Method LCS MS Equip. IS CASt Name c Intercept Rz LCS LCSD MS MSD Dup. I 

L RF <20%/ Blka RPD RPD RPD Blank• li-_Bianr,, 
>,OS 200-' (-ooi) ,dl) 1 

0.99 ~~ 

I 71-"-6 I 1 1-aidtloroelbane ~ 0.10 " 'A. / J / L _1~ IWI>o. \, I) A ~ ./ \/ 
2 79-34-~ I I 2.2-tclrldllOI'OG!Iulne lv' 0.30 
2 79.()().5 1 1.2-trichloroetbane 0.10 
I 7$-34-3 1 1-cllebloroetlwlc I"" 0.10 
I 7~·3'-4 J,l-41cble..ebene ../ 0.20 
I 107..()6.2 1.Z-4Idlloroedume .J- v 0.10 

, 5G-IP-~ I . l.Z-4kltlo 0.01 
I 78-87·.5 l.Z-41c:hloropropqe t/ 0.01 

1 78-93-3 2-bataone (MEK) 
!JOJ:blk) v ~.01 \ :j ,, / v ,y It ·V \ ,I/ ' I ,v \v 

I 110-7.5-8 2 1 vinyl elher / 

2 .591-78-6 2-hexanone (MBK) 0.01 /Vtt. ./ / / / N ~ . t.. fPI "' .r \I "'"' 
, 

~ 

2 108-10.1 4-melhyl-2-pentanono v !tJ.lO ~ r,.- ..J. 100BK) -.j,-

1 67-64-1 llltetone(IOJ:~ JL 0.01 v '). .~'! '../~ ·-, ,; 
1 71-43·2 benzelle ./ 0.50 Nt~t. ./ 
1 7.5-27-4 bromodicbloromethane v 0.20 v 
3 7.5·2S·2 brcmofonn ;V' 0.10 
I 74·83·9 bromomelhant t/ 0.10 
1 7.5-U.O wbon diiUlfide IlL' 0.10 
1 ,6-23-.5 earboo tetndllorhle 1.1[0.10 
2 108-90·7 ehlorolleazeM tv' 0 . .50 
I 7!1..()().3 chi~ t/ 10..01 
1 67-66-3 dllorotorm ./ 0.20 
I 74-87-3 chloromethane 1_1.( 0.10 
1 10061.01-.5 cit- I 3-dichl ~ 0.20 
2 124-48-1 dibromochloromethano IV 0.10 
2 100-41-4 «bylbcnzeno II/ 0.10 II 
1 7.5-09-2 mdhyl- chloride (1 Oxblk) v 0,01 /.1 
2 100-42·.5 I styrene LV' 0.30 .JV p. 
2 127-18-4 tetl'llddoroethene JL 0.20 
2 108-88-3 toluene( 1 Ollblkl LIL 0.40 
2 10061-D2-6 1rllll-l 3-dichl [\. 0.10 
I 79.01-6 trtdtloroetheM IV 0.30 
I 7.5.01-4 IYiRYI ddoride lv' 0.10 
2 1330-20·7 IJCYienea(total) l.f' 0.30 

"' 
v 

·-p Jr:;u·<i'1-~ lv1'n..J a~ / 1/ '.)It •It 
~ fDf-0') ·'1 I C..i' -I ). ~J;~It..-..A~~~o& I"' NA. '\I; \Jj J "'l/ ,IJ If_ ,II \if oJJ ""ll v '"" 'I 

Comments: lA a_,p/) ... 1- h ~'-. C,..c... Nota: SbadodrowureRCRAcompounda. L 
(fd>(p ''i>) of c.. d.;~(C/'#,.. ~ p'l.,~. Reviewed By: AP~ vRc 611.a/= Date: I o-.,J -c> 
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Volatile Organics 
Batch #s: 2 '7L( 'J I (. Page 2 of 2 

ARICOC #: 'O(., (;. 9).. / 6 'fS Site/Project:----------

Laboratory: Laboratory Report#:---------- #of Samples:------- Matrix: ---------------

Sample 

-~ 

~ 

SMC I: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene·d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 SMC3 
IS 1 IS 1 IS2 IS2 
Area RT area RT 

------- A/ 
~ ~tAl II 

~ ·0!:!:[_ 
-.;.,.: 

------~ 
~ 

IS I: Fluorobenzene Comments: 
IS 2: Chorobenzene-d5 
IS 3: 1,4-Dichlorobenzene·d4 

B-19 

IS3 183 
area RT 

I 

I 

--.... ----~ 



High Explosives (SW 846 Method 8330) 

Site/Project: • ~NL./ J)$5 A~ lli\..f"t ARICOC #: (.;c£:, ~ t; 2, c Q r Laboratory Sample IDs: g(, f7 J , 6/ 0 a.I-1--J - Oi I 
Laboratory: C-~ (.... SDG #: ___.~~ct;....7.!......,A.? ______ _ 

Methods: Q?l'\ 8_3~o 

#of Samples: '2-. Matrix: W~ Batch#s: 27Jfll./> ,· 2 2 't "II _t_ .· 27~So2.. 
---~ 

Curve CCV Method LCS ~I Jf' MS_.f Field. Equip. Field 
CAS# NAME I Intercept R2 %0 Blanks LCS LCSD RPD MS MSD RPD Dup. Blanks Blanks 

.99 20% u '20% r-ro% RPD 
u """' u 

2691-41-0 HMX ILl I J .J v I N,P. {'IP.. J J v, Nf\ v 1/A 
121-82-4 RDX IV' 
99-35-4 1,3,5-Trinitrobenzene lv' 
99-65-0 1 3-dinitrobenzene [..(' 
98-95-3 Nitrobenzene Ll 
479-45-8 Tetryl IV 
118-96-7 2,4,6-trinitrotoluene ../ 
35572-78-2 2-wnino-4 6-dinitrotoluene 1v \ '""" .'! 
19406-51-0 4-wnino-2 6-dinitrotoluene v' I'H"" IL'.tSS" 
121-14·2 2 4-dinitrotoluene lv / 

606·20-2 2,6-dinitrotoluene II./ 
88-72-2 2-nitrotoluene lv 
99-99-0 4-nitrotoluene ./ 
99-08-1 3-nitrotoluene IV lJ l',j_ .~ ,if_ "II ,IJ ·II -1 ' _w II 
78-11-5 PETN 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT 

A/_ ;i\ 

Vt...+ I iQI"~ 

Comments: ~~-4~ ....4~ o,C~~ Ct;t.- (6N,C"i]) 
4;~ ,., ~ f'~· 

• '3 12.(~"'5 ~~ ~ 3 ~ qC..Qt_. 1 ; .... ..(':,J/ 

Confirmation 1~ .s ~Sc.:.l'•\d- I, :z.. , 4-~rC' ] • IN'IJ- "'1'~ ,;--<it. 
I I~ ~o r·· ' 

I I I CAS ' I RPD > 25% , .. Q (.. .s~~ (7v. bc...h.l... "'2 / y I l 3 .f:,-v,-..... ~~ 
~- "'> I /) •• ~ L-=::::::: I S.1..>l.. >ocr C. "g""7 r;:. ~·7 ) '* .s,.._: <-..- n-o...+ .. ,-'<. . 

I~ Q <- ~'h-1 ~ nv- 6 u>tt..L. !.. 'Y' t4 5" ~- s .v<- .,...; "'U/"'>Jt) 
~~ ~ ~ ~-~ - e.t·1_ c..->..:ll b<- q~·-~-""J .J'«- 1-v { i<-<..k. ,_,.: 

f"'t""e..J:IC.I~ jytfC, •. 

Solids-to-aqueous eouvirilO.a: dJtd~ ~ 
mg/kg=J.tg/g:[(J.tg/g} x(samplcmass {g}/samplevol. (ml})x(lOOOml/lliter)]/DilutionFactor=J.Ig/1 Reviewed By:~ Date: I t!P·- s·-o 3 
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Inorganic Metals 
LaboratorySampleiDs: 1tf7J-ooS IJ.,IA -oo? Site/Project: Sivl... / ()S.$ AS~"_..~ v"'""'ARJCOC #: 6 (){, ''/'2 , b ~ ~ , 

Laboratory: t-eL SDG #: 8 C 97 3 
~~--~---------------

Methods: £f'lt l~P (7:(f'··Ms) I. 7'-t 7ol4 (C V4A) 

#of Samples: 3 Matrix: I,.J .... ~ Batch #s: '? 7 'f I tJc ," 2 7 li CJ 9 }._ 

CAS#/ QC Element 

Analyte Metbod LCSD MSD Rep. JCS 
Serial Field 

E1uip. Field TAL JCV CCV ICB ~CD 
~IJ. 

LCS LCSD 
RPD MS MSD RPD RPD AB Dllu· Dup. 

.!'!~~ Blanks ilL tlon RPD 
7429-90-.S AI v 

7440-39-3 8a ·v v V" / v v v 1\A N~ v """ NA ..,- ....... 7 N-" "·Ct)QJ Ci /1.)1\ 

7440-4i-7 Be 
7440-43-9 Cd v v ,/ v "- v ../ /VA" .NI-l v IV~ NO. v _/' ,/ IVA ./ N"" 
7440-70·2 Ca v I l I J.. I I I I I I I I I 1 I I 
7440.47-3 Cr v ,y \b" \.V \V o.oo/Y-4 .v .J. w -.I- _}'_ ~ u;; ~/ L .. I ,I "" 7440-48-4 Co 
7440-S0-8 Cu 
7439-89-6 Fe 
7439-9.5-4 MR ,/ ~ ....- '---'"" - -- v Nf4. .NI'\ -../ tvA. It/A 'L/ /" / .!VIl _,. "" 7439-96-.S Mn 
7440-02-0 Ni 
7440-09·7 K v ..., .._,/ v ·I/' 1/. v N'l tJA, ./ NA N"' ..,..... v / ..VA / Jv~ 
7440-22-4 All v v y -r; \/,/ .j, I I I I I I T v I I I I 
7440·23·.5 Na v ..v- ,\...- \v iU- .I. c o~?l .L +- J- l- J_,_ .j, a ...... 1·'\L..·· E ,£.; J.... u.. 
7440-62·2 v 
7440-66-6 Zn 

7439-92-1 Pb 17 ,/ .,.. 
/ ./ ../ / tV~ _liL!'t ./ 1YA M v 7 ;; Nf'l ..........- /I/" 

7782-49-2 Se ./ I I I I (),00/!i I I l l l I I r 1 T O•OCIIf I 
7440-38-2 Aa v j,.. \V 'V v ./ ,J; .... .... .. "IV J, ---:Jr J/ 1 ,(, o.,:,Ji1 .J; 
7440-36-0 Sb 
7 440-28-0 Tl 

7439-97-6 Hll v v ...., v v v .v NA 11/4 ../ j\tf\ IVA. v ~ 1\/A 1\JI\ V"" Nllt 

CyanideCN 
------ - - -·---· 

Notes: Shaded rows are RCRA metals. SolldJ·to-aqueous conversion: mg I kg; JAg I g : [(JAg I g) x (sample mass {g) I sample vol. {ml)) x (I 000 ml/1 liter)] I Dilution Factor • J.L8 I I 

Comments: j( Apf/iL> f.. ?~f4c.. c;;{. L..c..c.... (,o,-61? c>f- qN~~ &,oh p~ · 

Reviewed By: ~-J} J~ Date: / o- 1-t:.~j> 
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General Chemistry 
Site!Project:~L./ ~ ,ss;;,~ ~"" AR/COC #: .(. 06 .b f( 2 I 6 'lS Laboratory Sample IDs: r' f7 s - 00 8 ) ~ o.:::. '1 I - O/ 2. 
Laboratory: &f:C_ SDG #: ~' 9 7 ') 
M~~~=~9o5'&~0;f0 hA-(~-~~,-~-~-,-.~-~-~~.i~(~M-~-2~-No~~~~~~~~~~~~~~~~~~~-
#ofsamples: S' Matrix: W,.:(;., Batch#s: '27'{/CJ..; "L2'f71,:, 27'/f7} 

QC Element 
CAS# Allalyte T MSD Rep. ICS Seri1l Field Equip. Field I Metbod LCSD MS MSD Dllu· Dup. A ICV CCV ICB CCB LCS LCSD RPD RPD AB Blanb Blaaka Blanks RPD 

lion RPD L 

~·7~/L·5 +-&J ('1\.1 
t:{l"t• .. ~~ I'-' ~v v / v v ./ l\.lf1 j\A- / ;V4 /Vfl v t1t Nl.l ;/It N4 lv'4 

~"15¥-t?-f 
A'-'t~""S' 

r/ v/ t/ v }lA ~k. v v ./ ;vn .-1/1.1 ~ Nl.l N.o ./"11 JVA ;\Jtl _A/11 ti.1c4-~Z·~ 

~~t;, 
lv 

tun·~' c:~t..-. i luiOr-'?'I ·I 

,.; / J.wt. I ~v 
,...-

v ""' v f./11 IVA ./ ...VA ;VA / ;Vtt Ntt /V591 .... v ...Vtt .A./1 A/4 
/VI 'J.r,Cc 

Comments: a c_ ~~ t::.c..- h ~f2 C ,<1 c:t~ /Vt ~ / .v1 '/""' ·~ r ~ ,t-ftvt ~'tv 1_. S.;:J(;.- ~ 

(_ $7o :57 ~\ 8') ro) tiT _s,·'""';~,.. ,..__.f.r,·x, 

ReviewedBy: /)~ Y~ Date: L o ... ~- o.f 
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Contract Vcrificction R~view (CVR) 

Project Leader _Co.....;.;.;.lli~ns;._ ______ _ Projcc:t Name DSS Auess GWM Case No. 7222_01.09 

ARICOC No. 606692, 606695 Analyticall..ab _G.-E;.;.L _________ ......., __ _ S~No. 86793 
--~;.._ ___________ _ 

In the tGbla below, mark any information that is missillg or incorTeCt and give an explanation . 

-·- . -- . -·- ..___,- . -·- -··-··· -· _. ·-- . --·- ·- ....... 3 -·· -··· ... ··-··-·· 

UN Co_rm: Jete? Resolved? 
No. Item Yes No If no, explo.in Ya No 

1.1 All items on COC comPlete • data t~ntJ'y clerk initialed ond dated X 
1.2 ContGiner 1)114t{s) c:orr.c-t for analyses requ&Sted X 
1.3 Sample volume for # and types of analyses re.c~uested X 
1.4 Prescrwtive corNet for ana~ requested X 
1,5 Custody records continuous Cll'ld complete X 
1.6 lAb sample number(s} provided and SNL sample number(s) cross ref~renced and X 

correct 
1.7 Date san!ples received X 
1.8 Condition upon receipt informotion provided X 

-·- ---~-- - ------------ --- ---

Un& Com~lete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, Signature X 
2.2 Method reference runber(.s) complete and corrcc:t X 
2.3 QC analysis and acceptance limits provlded(MB, LCS, Re~icatc} X 
2.4 Matrix spikt./t"M.t1'ix s_pike dup"cate. delta. proviclcd (if requested) X 
2.5 Detection limits provided; PQL and MDL (or IDL). MDA and I.e X 
2.6 QC batch numbe.rs provided X 
2.7 Dilution factors p!'C)Vidcd and all dilution lcV&ls rej)OI"'tcd X 
2.8 Data re.ported In appropriate units and using correct slgnifiCGIIt figures X 
2.9 Racflochcrnlstry analysis uncertainty (Z sig111C1 aorar) and trG<:Cr recovery (if N/A 

appllcclblc) reported 
2.10 Namrtive provided X 
2.11 TATnwt X 
2.12 Hold titnu met X HPLC sample 063012-015 re-cxtracted out of holding 

time 
2.13 Con1rGc'tual qUalifiers provided X 
2.14 All ~ed result and TIC (if rcquUted) delta provided X 

ARCOC:606692,606695 



Contract Vmfict1tlon Review (Continued) 

-- - -~-·- ------··-~· 

Item Yu No If no, Semple ID No./Froction(s) end Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
rcquirementl? Inorganics and metals reported as ppm (mglliter or mgll(g)? Tritium reported 
in pieocurla per liter with per-cent moisture for soil samplui> Units consistent between QC 
sompla and sample data 

3.2 Quantitatlon limit met for all samples X 

3.3 Accuracy X 
a) l.c&boratory control samples accuracy reported and met for all san~ples 
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 

t~niquc 

c) Matrix spik& recovery datd reported and met X High Explosives MS REC"/o fo.iled for sample 063018-015 

3.4 Precdion X 
a) Replicate sample precision reported and met for 411 inorganic and radiockunistry SClmpla 
b) MatriJc spike duplicate RJI[) data reported and met for all orgonic samples X High Explosives RPD failed for sample 063018-0t!S 4 RPD failed 

for 4-amino-2,5-dinitrotolu&ne in rc-cxtroction 

3.!5 Blank data X Chromium & Selellium detected in Metals method blank; Sodium 
a) M&'thod or f'eei9Ult blank data reported and met for all SQmples detected in Mo.jor Cations method blank 

b) Sampling blank (e.9 .• field, trip, and equipment) dota reported·Gnd met X 

3.6 Contractual qualifiers provided: • J•- estimated quantify; ·a·-anatytc found en rMthod blank X 
above the MDL fOf' organic or above the PQL for inorganic; ·u·- analyte undetected (results are 
bf.low the MI:>L, IbL, or MDA (radiochcmlcal)); "H"·cn:dysis done beyond the holding time 

3. 7 Narrativ. addruses planchet flaming for grofS alphalbf.ta N/A 

3.8 Narrativ. included, correct, Cll1d complete X 

3.9 Second colwnn confimation datl1 provicl&d for methods 8330 (high explosives) and 808Z X Missing for HPL.C 

(put~ides/Pee$) 

~ .. 

ARCOC:606692,606695 



Controct Verifieation Review (Continued) 
4.0 Calibration and Validation Documentation 

It an Yes No Comments 

4.1 6C/MS (8260, 8270, ete.) 

c) 12-hour f\lnc check provided X 

b) Initiol calibration provided X 

e) Continuing calibration provided X 

d) Internal stat~dard perfOf'lftCinCC dGtc provided X 
) 

e) Instrument run logs provided X 

4.2 SC/HPL.C (8330 and 8010 and 8082) 

a) InltiGJ calibration provided X I 

b) Continuing eclibrcrtion provided X 

e) Irlltrumetlt run logs provided X 

4.3 Inorganies (metals) 

a) Initial calibration provided X 

b) Continuing eclibration provided X 

c) Ia» interference check sample data provided X 

d) Ia» serial dilution provided X 

e) Instrument run Jogs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 
~-·--- --·-----~ L__. -------~· ·--

ARCOC:606692,606695 



Contract Verification Review (Concluded) 

5.0 Problem Ruolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have ban noted. 

Sample/FI"GCtion No. Analysis Problems/Comments/Resolutions 

063012-015 HPLC Reported to sets of dcrtG on the C of A 

063018-015 HPLC Missing Second Column confirmation 

Were deficiencies Uftl'esolved? E) 
G 

No 

Based on the review, this data package is complete. Yes 

If no, provide: nonconformance report or correction request number 6886 and date COI'I'Ution reque.st was submitted 09/22/03 

Reviewed by: L t\tv-< Date: 09/22/03 Closed by: / Jk Date: 09 -J> · 0 3 
ARCOC:606692,606695 



Date: 09122/03 

To: Edie Kent 
Nicole McCleary 

From: Lorraine Herrera 

Company: GEL Org: 6133 
~~-------------------

Phone: _J(~84.:..;;3.L.) ..::;_;556-8:::..;;:;....;;::.....:.1...:,_71..:;__ ____ Phone: (505) 844-3199 

Fax: __,(...::..84..;...;3~)-=-1..:;;...66-:;_..,:;_11..:...:7_;;8______ Fax: (505) 844-3128 

Correction Request 

COC: 606692, 606695 

Nicole/Edie, 

SOG: a67§3 

Please correct the following error(s): 

Tracking No: 6886 

• 2 sets of HPLC data reported on C of A; Please report the re-analysis (batch 276502) 
and narrate the original resuHs (batch 274713). 

• Missing HPLC second column confirmation 

Thank you, 
Lorraine 

Sandia National Laboratories 
Sample Management Office 

P.O. Box5800 
Albuquerque, New Mexico 87185-1331 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 oJ 1 

-- - - _ ~ , , -···- --- AR/COC 606692 
Dept. No./Mall Slop: 6133/MS1089 Dale Samples Shipped: i'/J.1/.,!. ProjecVTask No. 7~01.00 0 Wnte Characterization 
?rojecvTatlc Manager: Sue Collins Carrier/Waybill No. .tL ~ ! !, SMO Authorization: · . ....., -Send preliminary/copy report to: 

Project Name: DSS GW Lab Contact: Edie KenU803-556-8171 Contract #:,~.P.,._,O, 2 .... ~1,.,67._.71.__'_...a---------jr.,..,.....,....,--~~-=-=~-:----------1 
Record Center Cede: ER Lab Destination: GEL ,. f\ ..-!<._ \::! Relea .. d by COC No.:, ____ _ 

Logbook Ref. No.: ER 089 SMO ContacV?hone: Pam PuissanU505-284-3185 sf[, & #~ 0 Rue<..... ~;0::,....,:v;.:a:;.:;lld::a:.::ti:.:;O:..:.,n .:..:R:::•qu:J.:,:;IIr:.::•.:.d--~~-------1 
Service Order No. CF 022-()3 Send Report to SMO: Lorraine Herrera/505·284·3199 Bill To: Sandia National Lalla (Accounts Payable) 
Location Tech Area P.o. Box saoo MS 0154 

Building Room Reference LOV(avallable at SMO) Albuquerque, NM 87185-0154 
ER Sample ID or Pump ER Site Date!Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample i 

Sample No.-Fraction Sample Location Detail Depth (ft) _ No. Collected Matrix Type Volume alive Method Type Requested ID 

... ( 063012.001 CTF-MW1 250 116 08/27/03 0902 GW G 3x40ml HCL G SA VOC (8260) 
1
1lf 063012-008 CTF-MW1 250 116 08127/03 0903 GW P 500ml HN03 G SA RCRA Metals (6020) . 

v '1. 063012-Q10 CTF-MW1 250 116 08/27/03 0904 FGW P 500ml HN03 G SA Major Cations (6020) Filtered 

v C 063012-012 CTF-MW1 250 116 08/27/03 0905 GW P 500ml NaOH G SA Total Cy_anidej_9012A) 

063012-013 CTF-MW1 250 116 08/27/030906 GW P 250ml 4C G SA MajorAnions(SW846/9056) 

/ J 063012-015 CTF-MW1 250 116 08/27/03 0909 GW AG 4x1 L 4C G SA High Explosives (8330) 

"" \v 063012-016 CTF-MW1 250 116 08/27/030910 GW P 250ml H2S04 G SA NPN(SW846/9056) 

:'. 063013-001 DS5-TB2 NA NA 08/27/03 0902 DIW G 3x40ml HCL G TB VOC(8260) 

RMMA 0 Yes 0No Ref. No. S.mple Tlllcklng mo UsJt Speclallnstructlons/QC Requirements Abnormal 
Sample Disposal 0 Return to Client 0 Disposal by lab Date Entered(mrnlddlyy) 08_ 2 'if I I)'~ EDD [2] Yes 0 No Conditions on 
Turnaround Time 0 7 Day 0 15 Day 0 30 Day Entered by: _[C.. g._ ' Level o Package 0 Yes 0 No Receipt 
Return Samples By: 0 Negotiated TAT QC lnlts. -~ •send report to: 

Name ..d. S!Q._naturt: I nit Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 10871505·284-2547 

Sample Alfred Santillanes lfy{.~':;.;l~.,_ .c-~ Weston/61341844-51301228-0710 Lab Use 
Team John Boyd J"\....U F_ 7'. S&W/61341284-33071228-9231 Major Anions/Br,CI,FI,S04 

Members I.e.. .. 'g"""'"-" ,_.,..,_, Ci~- Major Catlons/Ca,Mg,K,Na 

r-----------+----------4----~------------------------~ 
FGWI Filtered In fleld w/.45 micron filter 

'Please list as septtrate report. 
1.RellnqulshedbyHV.L :., ~ r:;,(~ _ Or~r~ Dale UJN/JJ'2Time 10_;;;·3 4.Rellnquishedby Org. Date Time 
1. Received by ""'; ~ Org. D1!J} Date P/J.":/1,;,_'{ Time '"' ~1 4. Received by_ Org. Date Time 
2.Relinqulshedby r '- / - ~.{.. Org. {,Jn Date ~I..J.·AA Time ·ua 5.Rellnqulshedby Org. Date Time 
2. Received by • '\ Om. Dale Time 5. Received by Org. Dale Time 
3.Relinqulshed by_ Org. Date Time 6.Rellnquished b_y Org. Dale Time 
~~ceived by Ora. Date Time 6. Received by Qrg._ _ Date Time 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY l'aae 1oft 

Batch No. N /4 SMO Use ARJCOC 606695 
Dept. No.IMail Slop: 6133/MS1089 Date Samples Shipped: (/z.:':J-fn Project/Task No. 7222 .01.09 J Waste Characterization 
ProjecVTask Manager: Sue Collins ClrrlerM'aybill No. :2'- ·~ 1-1 SMO Authorization: /L .£~ -Send preliminary/copy report to: 
Project Name: DSS GW Lab Contact: Edle Kent/803-556-8171 Contract #:..~.P~0'-'2!o.J1~6C!..71.l-. __ r ___ ~~-----;,....,...,....,-.....,..,--~"='""'.,------------l 
Record Center Coda: ER Lab Destination: GEL _ !:::) Released by COC No.: ____ _ 

Logbook Ref. No.: ER 089,.. SMO ConlacVPhone: Pam Puissant/505-284-3185 )€6 (f. r-IL.. c.rA.R./' J.,:0:::,...,v;:a::::ll::::da:,:t:;;lo:.:.;n~R:.:e:.:!qi:::ul::..re:.:d:..... __ -:::-'""':"':-:------l 
Service Order No. CFO 02'-03 Send Report to SMO: Lorraine Herrera/505-284-3199 Bill To:Sandla National Labs (Accounts Payable) 

Location Tech Area P.o. Box saoo MS 0154 

Building Room Reference LOV(avallable at SMOJ Albuquerque. NM 87185-0154 
ER Sample 10 or Pump ER Site DateiTime(hr) 1 ~ample container f"reserv- Collectionrsample Parameter & Method Lab sample 

Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 
/ OJ" :' 063018-001 OSS-EB1 NA NA 06/22/03 0600 DIW G 3x40ml HCL G EB VOC (8260) 

fl '
1 

063018-008 DSS-EB1 NA NA 08/22/03 0801 DIW P 500ml HN03 G EB RCRA Metals {6020) , 
063018-015 DSS-E81 NA NA 08/22/03 0802 DIW AG 4x1L 4C G EB High Explosives (8330) 

• 063046-001 DSS-TB5 NA NA 08/22/03 0800 DIW G 3x40ml HCL G TB VOC {8260) i ,I ~ 

' 

RMMA 0 Yes 0No Ref. No. Sample Tracking Smo Us'7_ Speclallnstructlons/QC Requirements Abnormal 
Sample Disposal 0 Return to Client 0 Disposal by lab Dale Entered(mm/ddlyy) 1'1 ~ 7'..2 [{ /0 3 EDD 0 Yes 0 No Conditions on 
Turnaround Time 0 7 Day 0 15 Day 0 30 Day Entered by: 12_~ Level o Package 0 Yes 0 No Receipt 
Return Samples By: 0 Negotiated TAT QC lnlts. ,~ •send report to: 

Name .J Signature lnil Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 
Sample Alfred Santillanes ~Z4:5.rC:~ - ~' 'MJ!ItOn/6134/844-5130/228-0710 Lab Use 

Team John Boyd :., S&W/61341284-3307/228-9231 
Members Robert Lynch ,.....~~~~ f-/- Weston/6134/844-4013/250-7090 

" / 
·, L ~ *Please list as separate report. 

1.Rellnquished b~ Y.~....:> . ...T ./L. Orr;;r:',.tJt.J Date '17..1//a':Uime I 05'c> 4.Relinquished by Org. Date Time 
1. Received Qy /"\. S-1-i..' Org. (, ri'l Date f,jj.f..'P':I_,)'jTime _l_'')'l 4. Received by Org. Date Time 
2.Rellnqulshed bY , ......... ~ ~ ..1-1.4· Org. /,I~? Dale 1 h.:/ I~., Time I It.. s.Rellnquished by Org. Date Time 
2. Received by " Org. Date Time 5. Received by Org. Date Time 
3.Relinqulshed by Org. Dale Time 6.Re/inquished by Org. Date Time 
3. Received by Org. Date ~ Time _ ~ 6. Received by Org. Date Time 



RECORDS CENTER CODE:..;:;E:.;.;R:......-. ______ _ 

SMO ANAL YTJCAL DATA ROUnNG FORM 

PROJECTNAME: ~D~S~S--G~WM~------------ PROJECT(fASK: ...:;.7=22:::::;2.:0;.:.:1·:.::.:09:..._ __ _ 

SNLTASKLEADER: ~Oo~llm~s~-------------- ORG/MS/CFO#: 6134/1089/CF022-04 

SMO PROJECT LEAD: Herrera 
~~~---------------

SAMPLE SHIP DATE: ..:1.:=21.:=21.::.20::.;:03;.:;._ ___ _ 

ARCOC 

606911 

LAB 

GEL 

LABID 
102867 

PRELIM DATE FINAL DATE 

1/5/2004 

DATA PACKAGE TAT: I I RUSH 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED:I I 

CVR COMPLETED BY/DATE: L . \ .\:vv'e .• 't. "'-
FINAL TRANSMITTED TO/DATE: -\ -_ 0 (K.-\L~ ~ Y\ 

SENT TO VALIDATION BY/DATE: J. (_nt~n 
REVISIONS REQUESTED/REVISIONS RECEIVED (DATE): I I 

VALIDATION COMPLETED BY/DATE: ~ tld--10-0'/ 
COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE (T.('_"~ 

CD RECEIVED BY/DATE -~ ,j- ~ ~!]!) 
TO ERDMS OR RECORDS CENTER BY/DATE: ~. fnnn 

COMMENTS: 

EOD 
ON Cust RC 
Q CD CD 

L I NORMAL 

Q\ \J.. OL\ 

01 \J.·· () '-i 
12li \3 \h4 

[ J 

()\ lt3.roLf· 
o J I ~vi lJL/ 

{)') J 1-::r 1DLf 



Sample Findings Summary Page 1/1 

Site: DS8-GWM ARICOC: 606911 Data Type: Organic, Inorganic, & G. Chern 

VOC, HE, Metals, and General Chemistry analyses met QC acceptance criteria. No data will be qualified. 
-- - -

Validated By: t:::v.,;, ;£~ Date: 0211 0/04 



Analytical Quaiity Associates, Inc. 

DATE: 

TO: 

FROM: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

February 10, 2004 

File 

Kevin Lambert 

SUBJECT: Inorganic Data Review and Validation- SNL 
Site: DSS-GWM 
ARJCOC: 606911 
SDG: 102867, 102868 
Laboratory: GEL 
Projectffask: 7222.01.09 

See the attached Data Validation Worksheets for supporting docmnentation on the data review and 
validation. Data are evaluated using SNL/NM ER Project AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using method EPA6020 (ICP-MS 
metals), EPA7470A (CVAA mercury), EPA9056 (Bromide, Fluoride, Chloride, and Sulfate by Ion 
Chromatography), EPA353.1 (Nitrate/Nitrite), and EPA9012A (Total Cyanide). No problems were 
identified with the data package that result in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved for the applicable 
analyses. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria for the applicable analyses. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses except as follows. 

ICP-MS metals: 
K, Na, and Se were detected~ DL) in one or more of the blanks (ICB, CCB, MB). However, 
associated sample results were detects > Sx the blank concentration; no data will be qualified as a 
result. 

Total Cyanide: 



The target analyte was detected~ DL) in one or more of the blanks (ICB, CCB, MB). However, 
associated sample result was non-detect (ND); no data will be qualified as a result. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no laboratory control sample duplicate (LCSD) was provided with the 
SDG. No data will be qualified as a result. Laboratory precision was assessed using the 
replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. It should be noted that tbe MS %R 
limits do not apply for target analytes with sample concentrations > 4x the spike concentrations 
(see Data Validation Worksheets). No data will be qualified as a result. 

Ion Chromatography GC): 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. 

Replicate 

The replicate met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SDG and 
met QC acceptance criteria. No data will be qualified as a result. 

IC: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SDG and 
met QC acceptance criteria. No data will be qualified as a result. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported for the applicable analyses. No dilutions were required except as 
follows. 

IC: 
Sample 102867-005 was diluted lOx for chloride and sulfate due to high concentration. 



Nitrate/Nitrite: 
Sample 102867-007 was diluted 5x due to high concentration. 

OtberQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COCs. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

DATE: 

TO: 

FROM: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: .minteer@aol.com 

February 10, 2004 

File 

Kevin Lambert 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 606911 
SDG: I 02867, I 02868 
Laboratory: GEL 
Project!fask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLINM ER Project AOP 00-03 Rev 1. 

Summary 

All samples were prepared and analyzed with accepted procedures using method EP A8260A/B (VOC) 
and EPA8330 (HE). All compounds were successfully analyzed. No problems were identified with the 
data package that result in the qualification of data. 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved for 
the applicable analyses. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as follows. 

VOC: 
The calibration response factor (RF) for trichloroethene (0.26) was <the specified minimum RF 
(0.30). The calibration relative standard deviation (RSD) and CCV %D for trichloroethene met QC 
acceptance criteria. All associated sample results were non-detects (NDs) and as a result based on 
professional judgment no data will be qualified. 

The CCV %D for 1,1,1-trichloroethane (22%), methylene chloride (-23%), and tetrachloroethene 
were > 20% but :S 40%. All associated sample results were NDs and as a result based on 
professional judgment no data will be qualified. The CCV %D for carbon tetrachloride ( 41%) was 
slightly > 40% but .:S 60%. All associated sample results were NDs and as a result based on 
professional judgment no data will be qualified. 



Blanks 

No target analytes were detected in the blanks. 

Internal Standards 

Internal standards data met QC acceptance criteria for applicable analyses. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria except as follows. 

VOC: 
The LCS percent recovery (%R) for cis- I ,2-dichloroethene (118%) was slightly > the upper QC 
acceptance limit (117%). All associated sample results were NDs; no data will be qualified as a 
result. It should be noted that no laboratory control sample duplicate (LCSD) was provided with 
the SDG. Laboratory precision was assessed using the MS/MSD, which met QC acceptance 
criteria. No data will be qualified as a result. 

HE: 
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD, which met QC acceptance criteria. No data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate <MSIMSD) 

The MS/MSD met QC acceptance criteria except as follows. 

VOC: 
The MS %R for chlorobenzene (116%) and trichloroethene (127%) were> the upper QC 
acceptance limit (114% and 122% respectively). All associated sample results were NDs; no data 
will be qualified as a result. The MS/MSD was run on a sample of similar matrix from another 
SNL SDG and met QC acceptance criteria except as noted above. No data will be qualified as a 
result. 

Confirmation 

Confirmation analysis was not required for HE analysis; sample results were NDs. 

Detection Limits/Dilutions 

All detection limits were properly reported; no dilutions were required. 

OtberQC 

A trip blank (TB) was submitted on the AR/COC. No equipment blank (EB) or field duplicate pair was 
submitted on the AR/COC. 

No other specific issues were identified which affect data quality. 
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Sandia National· Laboratories 
P.O. BOX 5800 

Albuquerque, New Mexico 87185-Q756 

BOTTLE ORDER FROM GEL 

FOR: Tim Jackson/Sue Collins 

PROJECT: DSS-GWM 

DELIVERY ON or BY: August 18,2003 

SAMPLING DATE(S): August/September 

ORDER PLACED BY: Lorraine Herrera 

SERVICE ORDER or SAR #: CF022-03 

CASE NUMBER: 7222.01.09 

Qnty Container 

7 each 40 ml vial; 3 vials per set 

9 each 40 ml vial; 3 vials per set 

3 each I liter amber glass, 4 bottles per set 

9 sets I liter amber glass, 4 bottles per set 

9 each 500 mLpoly 

8 each 250 mLpoly 

3 each 500 mLpoly 

8 each 500 mL poly 

8 each 500 mL poly 

3 each 250 mLpoly 

Matrix 

trip blank . 

water 

water 

water 

water 

water 

water 

water 

water 

water 

Parameter Pres 

VOCs (8260) HCl 

VOCs (8260) HCl 

SVOCs (8270) none 

High Explosives (8330) none 

RCRA metals (6020/7470) HNO~ 

Nitrate+ Nitrite (353.1) H2S04 

Total Cyanide (9010) NaOH 

Major Cations (6020) HN03 

Anions (Br, Cl, F. S04) none 

Hexavalent Chromium none 

In order to meet customer requirements all parties on distribution should read, review, and submit any substitutions, 
discrepancies, or changes to the appropriate project coordinator as soon as possible. 

Attention Laboratories! Please send coolers and blue ice sufficient to pack the bottles. Please put a copy of this 
bottle order into each cooler that you are sending! This is an ER project and as snch will require an EDD and 
level C package. A 30-day TAT is anticipated. 
Distribution: 
Sue Collins 
Tim Jackson 
Doug Perry 
Pam Puissant 
Edie Kent, GEL; FAX 803-556-8171 

Exceptional service in the National Interest 
DDS-GWM 080403 



Sandia National Laboratories 

1515 rub:mJ..: :.;r 

Ship to: 
CiCNER/\L ENGINEERING LABOR/"-TOR!ES 

204U S/\VAGE ROAD 

CIIARLESTON 

United State.:; 

Ri\1.\;:< or Ht ;A# 

DdiYel· to: 

.-\('('IHJt:i: 

sc 29414 

; :: :uoo_; 

;>;,, fn-ig!;t dtaq!t· n.>:-mm: \:Clt\E 

SHIPP"E~R 

Cummcrciai lnn;ice 

Status: ;\pprovcd 

Origination Site: 

FN·m filled out by: 

l'honr: 

fJat•· ·l"rcpared: 

RNJUI.'strr: 

Phone; 

Org. #: 

For ShipnH:nt Pt·oct'~sing F~e 

Date Shipped: 

CaJTier: 

1\Iodc: 

Bili of Lading Nu.: 

Total Cubic Dim: 

- AtinmcP Notification 

~a me and Phone: 

7-H Number: 

ATS: 

TfD Numbers: 

RCT Initial/Dates 

29663 

Si\ 

PF.RR\TJOUGl.AS EDWARf) 

::'003-12-01 

PFRR'{J)OUGJ.AS l·DWARD 

'i05X450l'67 

None Selected 

Nor:c Selccccci 

0 

0.0 ib~ 

0.0 

('onladed 

,. Yes ·· Nr.: 

!f sbipping tn in1ernaiiun3l destinaticn: 

1mpori dutit·~ :tnd la~;r~ will be pa1d b~' my projf·ct/ta~k: N/A 

I·. x jl.lf tAo riHH.i/:ltiun: 

ls materia! !wing ~hippt>ti from thl.' Shippiug l>l'jl<'!; t!Ylt'UI huiirling •n the 6000 Igloo·? Yes 

hamplwtalinn Pkkl!J! R<'qtu'.stt•d: l'·o pid:Jp :·c:qa•>.·~ti 

~)liL~ . .;;.tiPIJS nhu·_ji !'ll.'ktip c~d! ni~p=Hcher h-+-+-14_.~;=-~ non-i·r:: .. ·{J!\.L::.l;-; 11~:.\L..'r:,ds. R44-?.556 hazart"k1US ll1:ltcri:1!:-:. 



Shipper's Export Declaration prepared: 

Total Shipment Quantity and Value: 3 $3.00 

LINE ITEM LIST FOR SHIPPER NU:MBER29663 

Line Desc1;ption/Comments Classification Qty Unit Unit Value total$ 
Item Category/level 
# For temporary transfer of items to international 

destinations, include item Manufacturer's Name, 
Category Domestic or Foreign, and Serial Number. 

l Description: COOLER # 1; 3.0 CU/FT COC606931 & Unclassified I EACH $1.00 $1.00 
607010 . / 
Comments: 33LBS. 3.0 CU/FT=23Xl4Xl5 DO NOV ;).5;29' REPACK,FED-EX. FIRST OVERNIGHT . t 

2 Description: COOLER #2; 3.0 CU!FT COC606922 _'I( Unclassified 1 EACH $1.00 Sl.OO 

Comments: 39LBS. 3.0 CUiFT=23XI4Xl5 DO fT )~ s-3 Gf REPACK,FED-EX. FIRST OVERNIGHT 

I 
3 Description: COOLER #3; 3.0 CU/FT COC606911 

1m 
Unclassified 1 EACH $1.00 $1.00 

Comments: 44LBS. 3.0 CU/FT=23Xl4Xl5 DO ;). 5'(0 REPACK,FED-EX. FIRST OVERNIGHT ;, 
.../ 

~ 

PACKAGES 

Dimensions 

Quantity I Type Jcontents I Weight IL lw IH In Jcubic Feet 

No Packages Found 



Perry, Doug E 

From: 
Sent: 
To: 
Subject: 

shp@sandia.gov 
Tuesday, December 02, 2003 4:36 PM 
deperry@sandia.gov 
(EW} Notice: WebShipper email notification 

Shipper 29663 was shipped on 12/02/2003. 

Carrier: 
Destination: 
Tracking (Waybill) Number: 
634116102539 
634116102540 

Federal Express 
CHARLESTON, SC United States 
634116102528 

If the carrier is Federal Express, United Parcel, or Airborne Express, you can track your 
shipment from the carrier's web page. To access the carrier's web page, select the carrier 
from the bottom of this web page http://cfo.sandia.gov/logistics/Shipping/Shipment~ 

.20Tracking.htm 

If you discover that your shipment has not reached its destination, please call the 
· Shipping Department at 844-9270 (NM) or 294-2882 (CA) . 

To view and print the Shipper, select "Print Shipper" from the WebShipper Home Page at 
https://webprod.sandia.gov:8122/WebShipper/Main then enter the shipper number and select 
"Submit" 

Please call the Corporate Computing Help Desk at 845-2243 if you have questions or 
problems using the system. 

1 



GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC, r;:r~~fe=:;::;;;-r;:::::..-:::::--::re::::-n-"'-.--...... 
Meeting Today's Needs with a Vision for Tomorrow • D I.S:; ~ LS U \II {g lfy. r rjl \; 

I JAN 2 0 2C04 Ill 1! 
0 

January 14, 2004 

Sandia National Laboratories 
1515 Eubank SE 
Albuquerque, New Mexico 87123 

...._ _____ _.J 

Attention: Pam Puissant, MS-0756, Org. 7578, Building 823/ Room 4276 

Re: ARCOC-606911, SDG#102867 
CD-ROMJEDD 

Project Coordinator: Pam Puissant 

Dear Ms. Puissant: 

Enclosed is the CD-ROM and EDD for the data package for ARCOC-606911, 
SDG#102867, \vhich was requested by Sandia on January 13, 2004. 

General Engineering Laboratories appreciates this opportunity to provide you 
with analytical results, and trusts that you will find everything in order and to your 
satisfact1on. If you have any questions, please do not hesitate to call me at (843) 769-
7385. 

enclosure 

Yours very truly, 

ttL:ul.fbd 
Edith M. Kent ' 
Project Manager 

P.O. Box 30712 • Charleston, SC 29417 • 2040 Savage Road (29407) 
Phone (843) 556-8171 • Fax (843) 766-1178 • www.gel.com 



Data Validation Summary 
Site/Project: j)5 5 -- G~ tJ J11 Projectrrask 

ARICOC #: 6t26 9/J 
y.,;;J-;). ~ · 0 I. 0 1 # of Samples: <6' Matrix: ~ 

Laboratory Sample IDs: /CJi? z 6 i - 00 I c - t) ~ r 
I (j ;;. cg-10 <3 ·- t2t2 I Laboratory: tt C L 

SDG #: /0 ;2 <g6J , /(} .;l "IS6$ ,_ I 

2. Calibrations H 3. Method Blanks 

4. MS/MSD / 
-

S. Laboratory Control Samples / 
6. Replicates 

7. Surrogates I ·/ 

8. Internal Standards I V' 

9. TCL Compound Identification I / 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC T/3 

J = Estimated 
U = Not Detected 

Check ("./) = A< >table 
Shaded Cells = N< .pplicable (also "NA") 

./ V' / ../ ../ 

·./ / ../ v / I 

.,/ v' ../ I •.../ I ../ I 
. ./ 

./ 

UJ = Not Detected, Estimated 
R = Unusable 

NP = N< 'rovided 
Other: Reviewed By: ~-d~ Date: ().;2 -/'':£!:L 

.B-12 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: /)$5 -& lU /Y1 ARICOC #: ~ 06 9 I I # of Samples: .;:) Matrix: ~~ 

Labomtory: G E (_ SDG #: &.2 '56 r I lt2,...J'3' 6 <g' Labomtory Sample IDs: /t2:221J 4; t - CJO I , ' 0 0 ..;;2. 

Methods: EP/I~..::l(;;O /3 {_ VCJc..) #'or · ~' Bat~#s: .;2?0 $"9 3 ' 

I . J;'i'' . ; ;; r::r;::; :[ ['I :: . ;:y::: ::H diijb.· :caub.' l'i± :z;: : ~T~EJ~: :: IT ~~ ' ','' ' . '!.·.'.·.··'·!'·, .·.·.::' ·::: .•. :.·. : .• ,.: .. : •. '.·!···'' .. ;:·:.·.·''''.·i·!··:· .. ••·.•. rm · , ·.1 r Min. L' • ~f'' , ·RSOT, , i:!:i>h ~',:, MethOd· ~1, ::.n.;; ,LCS ;1: MS , FJeld U~qq[lp;:'. ;'YJ!'~Ip!li'' 
[! ' j·! ~· ~ '

1RF ' .. R~ ''::nr,"' · S1ks ··. ~~~r~~~~~G10 ·RPD ·1;11 [~l··, RPD · ·ll!op. ii8'~rik$ · ''ar··· '$1: 
i' '. L F' <20%/ " ' ' ' RPD '''"'L .... ,. ,, .. , .. ~O.It ':1 ·: ,. ' >05 20o/c ' ' '' ... , .. , .. ,., .... , ... ,.,. i :i: l:,!ll[ii;:::·.''l:\1 · : ,, · , :. l' ::; ,Jm~ · 0.99 • · · ·. ::, i , · l'·,!i !j. i'''::;: . / . . · iH·L; •: :'::i:ii: :::;,::,:; .. :,;i, II ri:!il!lb 

71-55-6 1,1 1-trichloroethane I v' 0.10 N A / v ~,;J.. V V 1\ V ~>~' !/ ~ ..:£.. 
l:i 79-34-5 1,1,2 2-tetrachlorodh.ane IV' 0.30 V ~ ..,( 1 

~·:; 79';QQio:$!!! ,, 1;1',2'tiiichloriXi(h@i:V/ ;: :;; •. V! P4()l\: ::r,:'!f/Vfi' •.:;[ll,:i''"' I•· 'fi>::;.::!Ui' I•!H I''' 1';!!''1\J\' ! ~i::T]<T'TI"f.~J:.J.i:!ii:,:f:!'' lill'illJ. 
75-34·3 11-dichloroethlllle I v 0.10 V !/ l l 1 11 l l l l l l l il 
75-35-4 11-dichloroethene I./ 0.20 v" v 

r: '' to7~d6~Z 1![: !i~~liiddlii!Oethlli~; '!! :1 :V oJo:: ,t,:: ' ,. · .:v;::;; '. 10r: Y: !·' ':F,O, r, : :•H T ~''i; :;,: :: il ' ;, ; ill T: ;TITIJ!i: :' ': ::H\1 'ITIT IT": ~~ 
1 156-59-2 cls-1.2-dichloroethene ./ O.Ql 7 V rRff.lf1 \ 
lHH 7&.t$'Mi:;;d!! '1.2talad~ii(itil,'ijil.ntii!iiiH!Ui!! :vn !)!.Qt: . ::::;:,: !1 ,,, 'i: :'01'''' 1!!/~!H::' ./ :,:!:'!:!! !!!!''''' T: : :',~!'! !!!':: '!' •• "' ;:: ::::· :: ::. ''!'! :::::n: ' ' : :: · :::::: :::;:, , "': ;: ;::,;.;::,:, .,, !!H!I!i!: Hi:U'if H:i!HH!i!i!H:i !!'!''! ! !'!'" 

75-27-4 bromodichloromethane ./ 0.20 ./ v \ 
~:n: ·'ri$4~~:..:z:::ur:: w0019g ::::::t!':l!IH!!Hi'!'':n• 'I/ D:.!!Qt:! H!H' ;T •:: "''''0'''1 t:::~'''' ,;; '' '"·;;,,,!iii'""' '"'liii! ::u i!H ''' ,,., : !" ::':1H'1: "' '' ' : :::;::'t:'!IH"Ti'T:::r::l!it::::: ''' ~: ,. , '•"'iJilJl' 1._: IJJJiDlli 

74-83-9 bromomethane \/ 0.10 ./ v l 11 
1r:::' rr~~~~t-o::':''' ~t1k4l!~~dii:'::::,:·:·: ::!if:': :v: o.to:'q:::::;: ::.::::: ::;:;j,;l,!::'' l':::~:: ': •::yr::::: " ·: ,.n- ::''!' '"' Jn': IT''\'"• r;::::"r r IUiji:: '"!:''/.1 ,;r::Hr::'.:::·::IJL':::. UJillL lill!'~ 

56-23-5 carbon tetrachloride / 0.10 / ../ t./-1 .>. 

f2 108-90-7 chlorobenzene v 0.50 ../ v ./ 7ff.:,7i'fiiJ( T T T T1 
tt::u 7$.i0o~31'' •:: d!l®l:ieihlln<{''':u:::il':' :: ··::::: ~ MU ! :·:: 1!'!:!!1• :r:'>r: "' ::::W:'' ··::,,,. '1. ::::::;; · ::::•n: ''"' '" : ': ·' ::: ; t ::: : 1H/: :l!i!'iiil" ':!' 1: !1'1!'1L'H 1::i'Pi'VH'H' :: ::1 :y rHI:l!:H: HI!U:::~ 

67-66-3 chloroform ./ 0.20 ../ ../ 
74-87-3 chloromethane ./ 0.10 ../ v i - . --~ T 
10061-01-5 cis-1 3-dichloropropene ./ 0.20 v" v \ 

!2 124-48·1 dibromodlloromdhane ./ 0.10 v 17 \ 
l2'!i: lOP~41H4! : ''. ::::HHH:!l:::i\ \\H ~ OA.o:j,:: •tr,,:i ,,:,: 1 ;:;HYt'f![r:: !!Jill\Vfi::. 1 'li\!V'':;!:' ::··:· ; :.::;;: i!r: 'Hi::::,.,, ,::1!\[j :" 11 , ::: ::::'!: .:::i; 'HH j;[i ;; ; :' ''::'1 i'• •:::y::: ::::;p:fH!•iJ!Hil:'f:i:•::!HilllllillliLJ.U :] 

75-09-2 mdhylenechloride(10xblk) ./ 0.01 v' -./ v ·- !. \ 
12 100-42-5 st}Tene ./ o.3o AI A v ./ v \ 
2l!i: 111i111i+lidiii tiitri~hi~~di~li~!!Hi,J!!i:!:::::: ;.;.(! ~.20:L 'W W ::: ·•· ;,: ill ':Ul(tr W ill: !!: : :;;,;::::;::. :::Y :r:::' :;: :i:::n iJ!;,; , . ::':' ... 1 :.:ill! ::::H'ii!J:\:ii:.:.FUH"'U! iii'· ::: 

iii 

u \ 

(){_ _....-t..<~~~ • '!1::1'~~ ~ ReviewedBy: ~/~~Date· tJ.:L-/& .. -cJil 
Comments: ~ . ~tes: Shaded rows are RCRA compo!Ulds. 

~ .5 L ts D c..:r · -~c:.:=--..:..!::--=--f-::r. 
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Volatile Organics Page 2 of2 

Site/Project: AR/COC #: lztJ&, 9 I I Batch #s: -----------------------

Laboratory: SDG #: #of Samples: Matrix: ------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

:~~$,'~ ~!'i~~~s~~ ,il:,!i'! 1 ~:~~~~~,ili',i!l 1 ',:itl:l1ill'!::, ,, :!~~'i ,: 'I !'
1 !i~~~l I li

1',, '~= "' ii!}.i 
~ '~~ 

~ ~ 
'\ ~ 

f7le·f ~~ IJ?'J~f ~ 
ClllfJ.zic ... ~ 

~ 

cll~~!ib\. "'l 
,, I' ~ I I "' I I I 1>~~ I I I 1'·,~ I' 

SMC 1: Bromoflunrollenzene IS 1: Fluorobenzene (f) ' · =~ 
SMC 2: Dibromofluoromethane IS 2: Chlorobenzene~d5 , __ / ~. _V' Com~ents: Z T k .CJ'J-/2. F /!: TC G ~· L ~ 
SMC 3: Toluene~d8 IS 3: 1,4~Dichlorobenzene-d4 ~~-~. !2. F/ /ZS D ~ CG .. v "" D ~ q c. r~,,· . ~~~~/Jp,.·~fi-rl~f"~ /VCJ 

@Th CCII%/) 3 ~' ~ > UJ.~L <I . / ~ 11!0 .__jJ AA ll.~ ./~ ,.__ ~ A/P ct..L<, ~_.tk :/ ~_.... . 
@ !k ccV~~D ~ /J)c~ ~ ~~ > '1&-£~. . &t)/' ~~ AID._-w..:.( 

~,:;.. ~~ ~ ~V"~-.~.,._._:r.;Vp ciA~ ~~~.-eC 
e_) lk 1..-C.S /1> /{_ r / ~ ~ .~&-of.~ C2C ~· ~ ~....,._ 

'\Ill D I A/d d...Z-.. ~~ ~_,// .:<--.2. A ~ ' . 

IJ) -rt:.e !115 7;,,e. J!- ..2 ~ "-"0-< . .> & ~ {}C ~ ~ ~ ~ 
1' ">s·/_..v,; ~ tv-r_,C/~ ~~~ tt-- · . ...-u~~ 

1:3~19 



l 

High Explosives (SW 846 Method 8330) 

Site/Project: DS .S ~ G W /?1 AR/COC #: 6 0 C, 9// Laboratory Sample IDs: /If) ;l ZS'& ] - 0~ CO 

Laboratory: GEL SDG#: /tJ.1"2& l- ./tJ;l~(:/g' 
Methods: El'dtg330 (JIE) 

7 

#of Samples: Matrix: a..<~ ., Batch #s: ..2 951!0 vj+¥5'& iJ(J 

2
u% 'mli!t:i' 1 ,/imffiffiii,l!li~~~~~, ,,,~!!,:, illiW~IJI~f~~~,i' !~:, ,JI·:;F,, =~~=~=.~.,, :!:iiil!lilli:lill!lu:,;wm:lil 

2691-41-0 HMX ../ ./ J ~v _l v _J L_ L Z ~~- -'~- _I __LI _v ~-~ 
121-82-4 RDX ;/ [\ \ 
99-35-4 1,3 5-Trinitrobenzene v _l ~ 
99-65-0 1 ,3-dinitrobenzene ./ 1 -"'. 
98-95-3 Nitrobenzene ../ 1: \ 
479-45-8 Tetryl .,/ 5 [\ 
118-96--7 2,4,6-trinitrotoluene ;/ I :\_ 
35572-78-2 2-arnino-4,6-dinitrotoluene '1/ \ ~ 
19406-51-0 4-amino-2,6--dinitrotoluene ./ _l ~ 
121-14-2 2,4-dinitrotoluene ../ \ ~ 
606-20-2 2,6-dinitrotoluene IV" _'\_ 
88-72-2 2-nitrotoluene lv' \ 

99-99-0 4-nitrotoluene [_v'l f\ 
99-08-1 3-nitrotoluene }( 
78-11-5 PE1N 

~--~~~~-+~~~~+---4-~~v It 

' 
\ 
\ 
\ 
\ 
\ 

\ 

\i,li!!s~~~#!\:l,:,, 1,'~~~;rri.~~~if · ,:~~A,i~~''} ''' ',i~,~~~ ,; 1,Mc1 'o/~REP, 8P\~]W comments: 

L,.. . 
·' -e::tttc, r~et c 

/'- f pe:tt 

Confirmation 

c__ - __£~_ ~===~lL.~M" :t-:t '~::=1:-- /V r .... s I I 
Solldll-to-aqueous convenion: ~ ~ ~ 
mg/kg= f<g/g:[(Jlg/g) x(samplemass {g} /sample val. {ml})x(lOOOml/lliter)-]/Dilutian Factor= fig/! Reviewed By: ~~ Date: ();::2 • /0 -() 'f 
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Inorganic Metals 
Site/Project j)-5:5 'G. (Aj/Y( ARICOC #: -"'6-"'-~=[Q-'-9.J-J/ /'-------- Laboratory Sample IDs: / tJ ;:2.. -:8'G r -(ltl3 

Laboratory: Gel SDG#: Ja.J.$61} /O;l.S'(/t . 
Methods: £f>A61J.2L!WP-m~ ~ .. ? l{f/17'/lo/1 {.cv/9/i IIJ) 
#of Samples: _ _ .. dl. .. Matrix: ~ 

/0.:2 "Btb ~ - oo I 

Batch#s: ~!6-13...s.b.JSJ~'i_, .:2950'1 lb!i5..acJb 
---~···r~. 

:iiti,~j~~~~~~~ !'J:i;\1" ... Will MSD a.~ ICS -

:::::~~~~¥-~. :: TAL ICV CCV ICB CCB 1~ LCS LCSD RPD .MS MSD RPD RPD AB Blanks 
:.r.:!:t:o::" : , .• 

7429-90·5 AI I I I I I I 0' 

7440-50-& Cu 

7439-89-6 Fe I I I I I I I I \_ I I . I \ 
7439-95-4Mg I v' I v I v t ../ I .../ ~_____Ly_L__l__l ___ ___jtJ/JLL_i "II" ..,/ ../ 
7439-96-s Mn I I I I I I I I \ T - T,- I \ 
7440-02-0 Ni I l I I I I I I _\ I __ I _ L_ \ 

·-~: ~'~~±tk---~fs§-ifj~1[];~uAI8i.:~;_j:J£~!·:;J., .. c •.• v;:::J .. ~::: ··k:~,:~::l::.:.iiwnHu::j. .... • . ;: :1:::: ,., •. ,,,,,Wrf:~ffi:r ::H:l:•H 
7440-23-SNa I~ v' I .../ l 17 I lf' _ _Al.Lli..2.~II___y_ j ___ l.N~_L __ J v , . ..; _j~ ~-~L__- _l___ YJ_L!f:," 
7440-62·2 v I I I I I I . I I ~ I 7 
7440-66-6ln I I I I I I I I l\ I I ~ 

_\_~L _j__ 1\ 

7440-28-0 Tl I I I I I I I I I \ T I - -1 } . 
'· 7.,9,~7~;!ff.illJIU ~ifW'1 •.J.Mni!u :t:': · \l' \ ~ I I \ I ~ I .. :·:;;r:.:-:!ii'U!l~l!lli!J![iiil!lliU!fil':':,::,f.1:;a;;\::!lifftit>!:•·,'l•:i:.:::,:;!!,'i'!P[I<'!i'!i!'i!t.ft''i!i\~:yv.),f,;,::;::UV.J4.i:iEwL''''' . '""' ':l:n;: ::I:Hn;:u:wu::utu'IHW~ .,r 

_L L _ -~j__ L __j 
CyanideCN TI I \ (,··· 

\ r r -- 1 \ 
\I I t \ 
\1 I I \ f 

Notes: ShadedrowsareRCRAmetals. Sollds-to-aq7~nvenion: mg/kg=~o~g/g: [(}lgl x(sampfem~{gf!Jjlnplevol. {ml} x(~OOOml/lliter)J!DilutionFa~!:7=!-lgll 
Comm~JI}J:QC~.,F~~-/YJ:5F't'te_ ~tn-. #~~~.. r-~~. S'AILSDG-

!Vj/f-P15o/cll.~ ~~~~~- · [c:.J > 'IX J:'- , . .L? /) JL 

(j) J</N1• c{-5e ~(/v\_ -~-~~/·~~Review~~By:. ~ /f ~ Date: c)d-.-/tJ-OCf 
> .K ~ ~/ /Vf.l ~ ~~- ~~/ , 

T'l t A 



General Chemistry 
Site/Project: D55 - <9/JIY/ AR/COC #: ---""'lzt!JtiG..A~"'--1/ ~9/:.....t.l ___ ,---__ 

Laboratory: ~c L- SDG #: Ld .2._1!_6 1 .-6J.e-J-.fA1... 

~*~~Nl~~~~~~~~~~l~-~~~~~~·A~~~~~~->~) ____________ _ 
#ofSamples: _3 Matrix: c~~ Batch#s: 295<?Jt/;J9:SPf9 .2 ~) Ci ,;2 , .;291693 7 I ~ I 

Laboratory Sample IDs: /'tJ )- "fi¢? l - Clc/Lf J - CJOS ~ (/(2 C 
' 7 I 

../ 
-
/ . ./ \/" 

v I V' v' v -./ ../ / I \ I I/ 

../ I \/"" ;/ v 
,/ -./ ./ / 

vlv ·/ / v' -./ J v' 

./I./ v' -./ v' ./ /" ../ 

Comments: _');VL 5 DG-

~~/~~ 

. ..../ /J ,./,! 
ReviewedBy: ~--~~ Date:a;?··/tJ-04 
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Centrad Verification Review (CVR) 

Project Leader _C~o;..;.;ll;..;.;in;;;.s ________ _ Project Name .....:D::;.;S::.::S:...-G;:;..W:.:.:.:.M:....._ _________ _ Case No. 7222_01.09 

AR/COC No. 606911 
------------~----

Analytical Lab _Ga.:..::.:=-------------- SDG No • .....:;.;;10.;;;.28;;.;6.....:7 ________ _ 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

~- ---- ~·~- -- ~--- ·- ~ 

Une Comt:le~;> Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All Items on COC complete - data entry clerk initialed and dcted X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adeqwte for #and types of analyses requested X 

' 1.4 Preservative correct for analyses requested X 
1.5 Ct.~stody records continwus Cll'ld complete X 
1.6 L.ab sample number(s) provided and SNL sample number(s) cross referenced and X 

correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

·- .... , ----· --~-· -~- . -- ~-. 

Line Com,lete? Resolved? 
No. Item Yes No If no. explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct · X 
2.3 QC CII'IO\ysis and acceptance limits provided (M9, LCS, Reolicate) X 
2.4 Matrix spike/matrix spike duplicate data providecf(if reQUUtecl) X 
2.5 Detection limits provided: PQl Cll'ld MDL (or IDW: MDA and L. X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data re_ported in appropriate units and usinq correct siqnif!cant fiqures X 
2.9 Radiochemistry ancllysis uncertain-ty (2 sigma error) and tracer recovery (If NIA 

applicable) reported 
2.10 Narrative JX'OVIded X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All reques+ed result and TIC (if reques~d) data provided X 



"'-RCOC: 6069U 
Conti'Clct Verification Review (Continued) 

-.- --- ~----- -. ----·· --·· 
Item Yes No If no, Sample It> No./FI'Clction(s) and Anolysis 

3J A~ repol'tir.g ..,its appropricate. for the mtrix Md meet contract specified or project-specific X 
requirements? Inorganlcs and metoJs reported as ppm (mg/liter or mg/Kg)? Tritium reported 

I in plcoc:uries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data i 

3.2 Quantitatlon limit met for all samples X i 
3.3 ..-eCUNey X VOC.LCS fai-led for cis--1,2-Dichllroe1f'lykne 

: al l..aborat<II"Y. control samples accuracy re!'_orted and met for all samples 
b) Surrogate data reported and met for all organic samp~ analyzed by a gas chromatography X 

! technique 
e) Matrix spike recovery data reported and met X VOC MS foiled for Chlorobenzene and Trichloroethylene 

3.4 Precision X 
I 

a) Replicate s~le precision ~orted and met for all inorganic and radioeherniS!r'Y samples 
b) Matrix spike duplicate RPI> data reported and met for all organic samples X 

! 

3.5 Blank delta X Potassium & Sodium detected In ~r Cations Method Blank 
a) Ml'ttlod or M:agePit blar1k cbta reported cmd met for all samples 

I 

b) SGtnpling blank (e.g., field, trip, and equipment) data reported end met X 

3.6 Contractual qualifiers provided: "J"- estimcted quantity; •e•-analyte found in method blank X 
o.bovc the .MDL foro orgonic: or 4bove the PQL for inorganle; •u•- Clf'IQiyte undetected (results ere 
below the MbL, !tiL, or MDA (radiochcmlca•)): •H"-anatysis done beyond the ho,ding time 

3.7 Narrctive addresses planchet flaming for gross afpha/beta N/A 

3.6 Norl'Ctiw inc fueled, correct, .and CGtnpiete X I 
I 

3.9 Second column eonfirmation data provided for methods 8330 (high explosives) and 8082 . X HPLC anafytes are ·u• qualified 
I (puticides/PCBs) 



ARCOC: 606911 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc:.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c:) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c:) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



ARCOC: 606911 

Contract Verification Review (Concluded} 

5.0 Problem Resolution 
Summarize the finding$ in the table below. List only somples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

. 

Based on the review, this data package is complete. t) No 

If no, provide: nonconformance report or correction request number and date correction request was submitted. ______ _ 

Reviewed by: Date: 01/12/04 Closed by: Date: _____ _ 



CONTRACT LAB ORA TORY 
-.. ~ ....... 

Batch No. ~iL4 SMOUse ;;;..;u;~~ .61.0"1 AR/COC 606911 
ANALYSIS REQUEST AND CHAIN OF CUSTODY p 1 of 1 

Dept. No./Mail Stop: 6133/MS1089 Date Samples Shipped: f Z. -'Z.- C 'j Project/Task No. 7Z388.0t.OO U Waste Characterization 

Project!Task Manager: Sue Collins Carrier/Waybill No. ::1. c.t b b "3 SMO Authorization:~tff .~-~ -Send preliminary/copy report to: 

Project Name: DSSGW Lab Contact: Edie Kent/803-556-8171 Contract#: PO 21671 · (,· 

Record Center Code: ER Lab Destination: {GEL) )~rr tJ ~"lJ?.-rr 6-')"~" pelt.. 
lJ Released by COC No.: 

Logbook Ref. No.: ER 089 SMO Contact/Phone: Pam Puissant/505-284·3185 0 Validation Required 

Service Order No. CF 022-04 Send Report to SMO: Lorraine Herrera/505-284-3199 Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area P.O. Box 5800 MS 0154 

1Ct.:21>fo't Building Room Reference LOV(available at SMO} Albuquerque. NM 871 B5-0154 

ER Sampie ID or Pump ERSite Date!Time(hr) Sample Container Preserv· Collection Sample Parameter & Method Lab Sample 
Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

lo 063523-001 CTF-MW1 250 116 12-02-03/0902 GW G 3x40ml HCL G SA VOC(8260) tNJ{ 

v 063523-008 CTF-MW1 250 116 12-02-03/0904 GW p 500ml HN03 G SA RCRA Metals (6020) C>03 
.. 

0. 
fl 

~ 

~ 

~' 

063523-010 CTF-MW1 250 116 12-02-03/0906 FGW p 500ml HN03 G SA Major Cations (6020) Filtered /()~ ~6~-COL 

"v 063523-012 CTF-MW1 250 116 12-02-03/0908 GW p 500ml NaOH G SA Total Cyanide (9012A) ooc..J 
v 

063523-013 CTF-MW1 250 116 12-02-0310909 GW p 500ml 4C G SA Major Anions (SW846/9056) I'J /) 5" 
063523-015 CTF-MW1 250 116 12-02-03/0912 GW AG 4x1L 4C G SA High Explosives (8330) C)(} b 

' '/ 063523-016 CTF-MW1 250 116 12-02-03/0913 GW p 250m I H2S04 G SA NPN (SW846/9056) Ot? "-1 

' 063524-001 DSS-T82 NA NA 12-02-03/0902 DIW G 3x40ml HCL G TB voc (8260) (){) :;2. 

RMMA []Yes @Jo Ref. No. Sample Tracking SmoUse Speclallnstructlons/QC Requirements Abnormal 
i Sample Disposal [ ] Return to Client [ "] Disposal by lab Date Entered(mm/dd/yy) 1 ~)DCJ /63_ EOD 0ves 0No Conditions on 

Turnaround Time l J 7 Day L J 15 Day l"J 30 Day Entered by: :!A(_ . Level D Package 0 Yes ONo Receipt I 

Return Samples By: L ] Negotiated TAT QCinlts. £) /... . · •send report to: 
I 

Name SiSJnature . 1 !nit Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284·2547 
i Sample Alfred Santillanes <;:J,:~,t ... ,f_A.:f:Jt, ·- ./t rtJVestontB134/844-5130t228-071 o Lab Use \'" .. !·,;_ ~· 

Team John Boyd : '{ ., ? ···.:t 
S&W/6134/284·3307/228-9231 Major Anions/Br,CI,Fl,S04 . . ~ ·' 

' .... · 
Members William J Gibson ·if.!l!Lt..M"~Uh,l. '/1/lfl:l Weston/6134/284-5232 Major Cations/Ca,Mg,K,Na 

11 r FGW/ Filtered in field w/.45 micron filter 

*Please list as separate report. 

1.Relinquished by-~~ 1./ _,.t,./L:·t- f,{/7 ~-fr··-, ,.J. Org.lJ/ ~f./ Datet} .. • CJ·O:~Time } 0/) 4.Re!inquished by Org. Date Time 

1. Received by ; .. Jv1 '1. ;; ~ 11 C/JJL•Org. ;:. '11 Date/?-O:'t:-~'Time ! ()I) 4. Received by Org. Date Time ' 
2.Relinqulshed ~dJ.£/. 't;-~1,A t;.-ff.{J Org.iff7J'bat~"'_l,-'O"L_ime j;l.£}0 5.Relinquished by Org. Date Time 

2. Received by /' v " -- Org.""' Date Time 5. Received by Org. Date Time 

3.Relinquished by Org. Date Time 6.Relinquished by Org. Date. Time 

3. Received by ___ ,()rg. __ -~Date Time 
---

6. Re_ceived__!)}'_ __ Org. Date Time 



RECORDS CENTER CODE:_E_R _______ _ 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: .=D;.=:SS-=---.;:::;.GW.;..=;M;...__ _____ _ PROJECT IT ASK: .:..72=2=2.-:0:..:.1.:.:::.0~9 _____ _ 
SNLTASKLEAOER: ~Co~l~lin~s _____________ __ ORG/MS/CFO#: 613411089/CF022-04 

SMO PROJECT lEAD: ..;..H;.;;;.errera~~--------- SAMPLE SHIP DATE:...;;312=212.;:::;.004:;.;;_;, _____ _ 

ARCOC 

607336 

LAB 

GEL 

LABID 

109479 

PRELIM DATE FINAL DATE 

412212004 

DATA PACKAGE TAT:I .IRUSH 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED:I I 
CVR COMPLETED BY/DATE: L ~bcx-~ 

FINAL TRANSMITTED TO/DATE: -~ · ,-jL\..C.\c~I..JI\ 

SENT TO VALIDATION BY/DATE: s _('_q,.<~C) 
REVISIONS REQUESTED/REVISIONS RECEIVED (OATE}:f I 

VALIDATION COMPLETED BY/DATE: X-1·t 
COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE I. c.,.J],I 

CD RECEIVED BY/DATE 

TQ ERDM~OR RECORDS CENTER BY/DATE: ~ 1/.4_-t.~ruu~L 

COMMENTS: 

l 

I 

EDD 
ON Cuat RC 
Q CD CD 

X INORMAL 

(__'\..\ J-l ·~·'"l 
c~\ :t-r ..:.~, \ 
f>CJ I:J -:;rlc~1 
I 

i:> (;·:,;-c:'+ 

c: Ll/.;>.-:f./ ('c \ 

C6-//B/tli/ 



Sample Findings Summary Page 1/1 

Site: DSS-GWM ARJCOC: 607336 Data Type: Organic, Inorganic, & Gen Chern 
-~--~----- ~--- -

e e e 
:l :l 

~ .E :l 'iii '2 <II 

l1 e <I) c 
.r:. Qi Ol :e ~ 

(/) co , - :E 
('I') C'l "-' :e 1 

"'' 
1 O'l I I' 1.0 Q. 2; "'' 

O'l 
!:2 C'l d, (:Q "<!' ,..... ('I') 

'Ot I' t! ,..... 

064407-010 CTF-MW1 J,B J,B 

064407-014 CTF-MW1 J 

I 

VOC, HE, and General Chemistry analyses met QC acceptance criteria. No data will be qualified. 

Validated By: ~ .;1,.>::;.~ Date: 05/07/04 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

May 7, 2004 

File 

Kevin Lambert 

Memorandum 

Inorganic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 607336 
SDG: 109479 
Laboratory: GEL 
Projectffask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6020 (ICP-MS 
metals), EPA7470A (CV AA mercury), EPA9012A (fotal Cyanide), EPA9056 (Bromide, Fluoride, 
Chloride, and Sulfate by Ion Chromatography), and EPA353.1 (Nitrate/Nitrite). Problems were identified 
with the data package that result in the qualification of data. 

1. ICP-MS metals: 
The following target analytes were detected~ DL) in one or more of the blanks (ICB, CCB, and MB). The 
associated sample results are qualified as noted below. 

Samples 1094 79 Cr and Se were detects< Sx the MB and will be qualified "J, B." 

The serial dilution relative percent difference (RPD) for Mg ( 12%) was> 10%. The associated sample 
results was a detect> SOx the RL and will be qualified "J." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 



Blanks 

No target analytes were detected in the blanks except as noted above in the summary section and as 
follows. 

ICP-MS metals: 
Potassium and Sodium were detected~ DL) in one or more of the blanks (ICB, CCB, MB). 
However, associated sample results were non-detects (NDs) or> 5x the blank concentrations; no 
data wi11 be qualified as a result. 

Nitrate/Nitrite: 
The target analyte was detected~ DL) in the equipment blank (EB). However, associated 
sample results was> 5x blank concentrations; no data will be qualified as a result. 

Laboratory Control Sample (LCS)I Labo.-atory Control Sample Duplicate (LCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data wiJI be qualified as a result Also, it should be noted that the MS 
%R limits do not apply for target analytes with sample concentrations > 4x the spike 
concentrations (see Data Validation Worksheets). No data will be qualified as a result. 

Total Cyanide (TCN): 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result 

Ion Chromatography (IC): 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria except for sulfate. The MS %R for sulfate (126%) was slightly > the upper 
QC acceptance limit (125%). The associated sample result was a detect. However, based on 
professional judgment no data will be qualified as a result. 

Replicate 

The replicate met QC acceptance criteria except as follows. 

ICP-MS metals. TCN, and IC: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SDG and 
met QC acceptance criteria. No data will be qualified as a result. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria except as follows. 



ICP-MS metals: 
It should be noted the serial dilution was run on a sample of similar matrix from another SNL 
SDG and met QC acceptance criteria except as noted above in the summary section. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

IC: 
Sample I 094 79-006 was diluted for chloride and sulfate 5x due to high concentration. 

Nitrate/Nitrite: 
Sample I 094 79-008 was diluted 1 Ox due to high concentration. 

OtherQC 

No EB, field blank (FB) or field duplicate pair was submitted on the AR/COC except as follows. 

Nitrate/Nitrite: 
An EB was submitted on an AR/COC in another SNL SDG that is applicable to this SDG. 

No other specific issues were identified which affect data quality. 
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See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summary 

All samples were prepared and analyzed with accepted procedures using method EPA8260B (VOC) and 
EPA8330 (High Explosives). All compounds were successfully analyzed. No problems were identified 
with the data package that result in the qualification of data. 

Data are acceptable and reported QC m~ures appear to be adequate. The fo1lowing sections discuss the data 
review and validation. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as follows. 

VOC: 
The calibration RF for trichloroethene (0.28) was< the specified minimum RF (0.30). The calibration 
relative standard deviation (RSD) and continuing calibration verification percent difference (CCV %D) 
for trichloroethene met QC acceptance criteria. The associated sample results were non-detects (NDs) 
and as a result based on professional judgment no data will be qualified. The CCV %0 for 
chloromethane (-28%) was> 200/o but~ 40%. The associated sample results were NOs and as a result 
based on professional judgment no data will be qualified. 

Blanks 



No target analytes were detected in the blanks except as follows. 
VOC: 
Bromodichloromethane and dibromochloromethane were detected(?: DL) in the equipment blank 
(EB). However, associated sample results were NOs; no data will be qualified as a result. 

Internal Standards (ISs) 

Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD, which met QC acceptance criteria. No data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS/MSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted the MS/MSD was run on a sample of similar matrix from another SNL SOO and met 
QC acceptance criteria. No data will be qualified as a result. 

Target Compound Identification/Confirmation 

No target compound identification/confirmation analyses were required. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

High Explosives (HE): 
All samples were diluted 2x according to laboratory procedure for this analysis. 

OtherQC 

No EB, trip blank (TB), field blank (FB), or field duplicate pair was submitted on the AR/COC except as 
foJiows. 

VOC: 
A TB was submitted on the AR/COC. An EB was submitted on an AR/COC in another SNL SDG that 
is applicable to this SDG. 

No other specific issues were identified which affect data quality. 
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1 1S6-S9-2 
1 1g.81-S 
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Volatile Organics Page 2 of2 
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High Explosives (SW 846 Method 8330) 
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78-11-5 PETN 

3 

, .... ,.,.. /.r .• ~·/ - / "T 

SMC%REC sample SMCRT Comments: .f--~·,-.-
"I 
:...,' .-'.7/ j:. . I . 

( t- . ~ . --~- . :.{ ... '\, ) .1'\./ ,_ 

..,.v.. 

Sample SMCRT SMC'%REC ~..;; () (;.-

... ____ _ 
Confirmation 

Sample CAS I RPO>a% Sample CAS I RPD> 26o,(. 

·-- _A1c t t., r/ .; . ;1,. 1 ll ,.,(/ 

·~ 
z-. ·-----· r-----y .•.. 

-····· _--.:._I!_ ~' le l!:...e _< t}_!_"("> _&_ '_l./_:, - - ~ - ·---. --- - -

Solhla-to-1141ueou& ronvenloa: .I ./ '-.,..-- / --

mglkg = J.l&l g:[(llg/ g) x (samplei1Ulss {g} I samp\evol. {ml}) x(lOOO ml/1\iter)]/ Dilution Fador= J.lgil Reviewed By: ~- . : ' -' 1Y -< .-<' • .: / Date: ' ·.; / ·( ·! 

B-17 



Site/Project: D ~~ 6l<. j// 
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.... 
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B&nks RPD RPD RPD AB tlou RPD Blanks Blanks ·:,: r-
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7~8. ./ ,/ .. ../ .._r ../ -./ 1\ 1/ i \ .:./ 7 7 \ 
7440-41-7 Be \ ,/ ~1-<-- \ 
144043-9Cd ·./ v' v' v 7 ./ ./ ~ .. r.M7t' y -./ ,/ .I \ 
7440-70-2 Ca / / I / ..; ..,; / \ it/lA- ' J .-· ./ \ 
7<U0-41-3Cr ./ v ../ ..; .,) f) ,{.'(_)()fil; '!! lj / \ .,.. I ./ v· 7 \ 'o. tc<l5 
74-4()48-4 Co \ \ 
7 440-50-8 Cu \ \ \ 
7439-89-6 Fe \ \ 

' 
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./ \ N/~ ..1 ·' T;:;rr fC7 ·v ',/ ~ 
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7440.()9·7 K ./ v ·.' J . 1'?511 t} (UCSJ ·./ \ 1~>.14 / ./ ./ \ J3'{~ 
7440-Zl-4 At .:7 v ./ / / -./ v \ './ v v J \ 
7440-23-5 Na v' ./ . I ./ 17\(!l_:,J ,j J rV/4 ~- ..... ( \ llj. CL-<5 
7440-62-2 v I \ 
7440-66-6 Zn 1\ \ 

\ \ 
7..09-9l·l Pb -./ ;/ v J ./ ./ ./ \ ;/ v / .,/ \ 
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t~lj..2Aa ./ .j .,/ -/ . ./ ·.; ·./ \ ~.;_ ·~ ./ ../ / 
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General Chemistry 
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Contract Verification Review (CVR) 

Project Leader _CtJ.:...I.:...lins.;.:_ _______ _ Project Name _D_S_S·_G_W_M ___________ _ Case No. 7222 01.09 

AR/COC No. 607336 
------...-...---...-.-...--

Analytical Lab _GE...:.:L;;..._ ___________ _ SDG No. 109479 
-~~----------------

In the tables below, mark any informcition that is missing or incorrect and give an explanation. 

l.U AliQI)'SlS ana «..l'lam or WST~ t<ecoro ana Ulq-.Ln .LnrormoTion 

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - dcrta entry clerk initialed and dated X 
1.2 Container type(s) cotTeCt for analyses requested X 
1.3 _ Salnple volume adeqUil'te for # and types of analyses requested X 
1.4 Preserwtive correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sornple number(s) provided and SNI. sample number(s) cross nferenc:ed and X 

correet 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

-

Une Complete? Resolvcd? 
No. Item Yes No If no, explain Yes No 

2.1 Data r~wed. signn"ture X 
2.2 Method reference number(s} ..... ,..,.....e and correct X 
2.3 _ QC analysis and acceptance limits provided (MB. LCS, BePiicate) X 
2.4 Mcrtrix spike/matrix spik& duplkate data provided (if ..... ) X 
2.5 Detection limits provided; PQt._ and Mt>L (or It>l}, MbA and lc X 
2.6 QC batch numbers provided X 
2.7 t>ilution factors provided and all dilution levels reported X 
2.8 t>crta reported in .:p..."""#PJ iate units and using COJTect significant figures X 
2.9 Radiochemistry onaly$is uncertainty (2 sigma error) and tracer recovery (if N/A 

_ap~icable) ...,rted 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers Jlrovided X 
2.14 All requuted nsutt and TIC (if requested) data provided X 



ARCOC: 607336 

Contract Verification Review (Continued) 

~-- ~--- ----~ -. -·--··-·. 

Item Yes No If no, Sample II) No./Fraction(s) o.nd A~ysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
SCf'I\Pies and SOiftp~ delta 

3.2 Quantitatlon limit met for all samples X 

3.3 Acetraey X 
a) l.a.baratory .control SG111ptes accuracy reported and met for atl samples 

b) Sl!rrogate dcrto. reported and me.t for all organic samples ano.lyze.d by (I gas chromatography X 
teehnique 

c) Matrix spike recovery data report~d and met X MS recovery failed high for sulfclt~ 

3.4 Precision X 
a) Repliccm sample: precision reported and met for all inorganic and radiochemi.stry .samples 
b) Matrix SJM* duplic:ate RPD data reported and met for all organic SGnlples X 

3.5 Qlonk datu X Chromium, selenium, potassium, sodium detected in Metals 
G) Method or reagent blonk data reported end rnet for all samples ' 

Mdhod Blank 
' 

b) Sampling blank (e.g., field, trip, and equipment) data r~rted and met X 

3.6 Contrach.toJ qualifiers pro\'idcd: • J•- esti~nQted quantity; ·a"'-onafytc found in method blank X 
above the MDL for organic or above the PQL for inorganic; ·U"- analyte 1.111detccted (r-esults arc 
below 1he MDL, IDL, or Mt>A (~ic:al)); •H"-ancatysis done bqwld the holding tUne 

3.7 Narrative aclclruscs planchet flaming for 9f'OSS alpha/beta N/A ' 

3.8 Narrative included, correct, and complete X 

3.9 Swlnd column confirmation data provided for methods 8330 (high explosives) and 8082 X Missing fer High Explosives/AU sample results are N£> 

(pesticides/PCBs) 



ARCC J7336 

Contract Verification Review {Continued) 
4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

i 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPl.C (8330 and 8010 and 8082) 
I 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

l 
4.3 Inorganic:s (metals) 

a) Initial calibration provided X I 
I 

b) Continuing calibration provided X I 
I 

c) ICP interference check sample data provided X I 
d) ICP serial dilution provided X I 

I 

e) In$1'rumer1t run logs provided X I 
4.4 Radiochemistry I 

I a) Instrument run logs provided N/A 



ARCOC: 607336 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

~~ 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

' 

Based on the review, this data package is complete. ~ No 

If no, provide: nonconformance report or correction request number and date correction request was submitted, ______ _ 

Reviewed by: LJ k=-::= Date: 04/27/04 Closed by: Dclte: _____ _ 



Reference LOV( 
Pump ER Site DatefTime(hr) Sample 

Depth (ft) No. Collected Matrix 
ER Sample ID or 

I Sample No.-Fractlon I Sample loc~ion Detail 

250 116 032204/1014 GW 

available at SMO) 
Container Preserv- Collection 

Type Volume ative Method 

G 3x40ml HCL G 

Albuquerque, NM 87185-0154 

Sample Parameter & Method 
Type Requested 

SA voc (8260) 

607336 

j()'9if9·~ 
!Lab Sample 

ID 

~., 064407-001 jCTF-MW1 

250 116 032204/1 016 GW p 500ml HN03 G SA RCRA Metals {6020) •= 1-.. ...... I -~- I .. -I w--~-.. -·- I~ .. I· 1~-- .... 1 .... ~-I ~ I _ .. l·w·- .... -·-·~<w--) 1mW?.~' 
:::i?o 

t> .v 064407-010 CTF-MW1 

-v 064407-014 CTF-MW1 250 116 032204/1018 FGW p 500mi HN03 G SA Major Cations (6020) Filtered 

I'\ v 064407-023 CTF-MW1 250 116 032204/1020 GW p 500mi NaOH G SA Total Cyanide (9012A) mt)t)Ef::: 
(1 v 064407-013 CTF·MW1 250 116 032204/1021 GW p 250m I 4C G SA Major Anions (SW846/9056) -~ 

Ill It 064407-020 CTF-MW1 250 116 032204/1 025 GW AG 4x1L 4C G SA High Explosives (8330) m 
; I 064407-015 CTF-MW1 250 116 032204/1026 GW p 250m I H2S04 G SA NPN (353.1) ::A)J8§\j 

NA 116 032204/1014 DIW G 3x40ml HCL G TB voc (8260) .. { 064408-001 c----. r I . . . ,. I .. r -- . . . . . ,_- f . I mum• I HCC f ~ I '" 'vue {OZOU) '"'~~t'il 

::.m''" ., ...... ~.,., ~;;:~~:.::~~ v.. o "' ~~~~~!Wffi!!i!f:i.r 
Name Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 H): !!H'U:T',::: :; ;:::::; ; : 

Sample Alfred Santillanes ton/6134/844·5130/22~0710 !/'\!<< 'UWatHJ.$~ 
Team Gilbert Quintana Major Anions/Br,CI,FI,S04 '; ;;-:::::: .·;.;:;_;,;.:·~:::\' . 
Members William Gibson Weston/6134/284-52321239-7367 Major Cations/Ca,Mg,K,Na ', .•. ,.,' ,. · ';·,:,' :-::;:::: 

t-------f---;.._--+---+----------------IFGW/ Filtered in field w/.45 micron filter 
.Ll -~. ______ _ *Please 1/_sJ. as separat~ repE_rt. 

1.Reiinquished by' org. 
1. Received by . ___ O_rg 

S.Relinquished by Org. 
=----...:...;.;,:.:.::... ____ -~,s~ceived by_ _ ____ _9_,-g. 

3.Relinquished by - ---- Org. Date Time 6.Relinquished by Org. 
3. ~eceived by_ Org. Date Time 6. Received by Org. 

Date 
Date 
Date 
Date 
Date -Date 

Time 
Time 
Time 
Time 
Time 
Time 





RECORDS CENTER CODE: ER -------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROWECTNAME: ~D~S.;;;.;S_·G-=-WM~~---------- PROJECT IT ASK: ..:..7=22=2•0;..;1.;..;..0;.;;.9 ______ _ 

SNL TASK LEADER: Collins 
~~----------------

ORG/MS/CFO#: 613411089/CF022-04 

SMO PROJECT LEAD: Herrera 
~~~--------------

SAMPLE SHIP DATE: ....;;.5.;.;;;/2.;;;.;512.=..0;..;04...;.__ ___ _ 

ARCOC 

607543 

607547 

LAB 

GEL 

GEL 

LABID 
113645 

113645 

PRELIM DATE FINAL DATE 

6/1612004 

6/16/2004 

DATA PACKAGE TAT:I I RUSH 

CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #IDA TE CORRECTION RECEIVED: I I 
CVR COMPLETED BY/DATE: LA"' • P r-1 C o 1\1\. etA. . 

FINAL TRANSMITTED TO/DATE: ~ o.,~Q_./~,J 
SENT TO VALIDATION BY/DATE: '}r (',.,...,n 

REVISIONS REQUESTED/REVISIONS RECEIVED (DATE}:I I 
VALIDATION COMPLETED BY/DATE: . l.,~-

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE /?A/t-1 

CD RECEIVED BY/DATE 

T<iERDMS>oR RECORDS CENTER BY/DATE: J!.. /::641-r£ ;t~.A.~-
£_1 

COMMENTS: 

EDD 
ON Cullt RC 

EDD Q CD CD 

X 

I X INORMAL 

I.e -~.;) :S-t)~J-
L, -,)._ 3 ··t,C} 

u..l dY ln_c.i_ 
I I 

r t ,!. - ~ - ; 
' 

7,h_ .s/o~ 

7-c-23 -tJ</ 



Sample Findings Summary Page 1/1 

Site: DSS-GWM ARJCOC: 607543,607547 Data Type: Organic, Inorganic, & Gen Chern 

e 1f e i 
Q) 

::;:1 "0' 

j ·e c: ::;:1 ·c 
(!) '6 ·e 0 

0 
~ 

::;:1 .... 0 
(I) u:: s::. (/) 

£ ~ ~ .t:: ........ 

"" ~ 1.0 (.) co 
I I 

:E (") co (") 1! co 
I "'f I r-- (") ('\1 

I c. "'t 
I 0 ~ "<t 

~ 
0 (() ; ~ ~ c!l O'l 

r-- <0 
r-- '<""' 

065025-010 CTF-MW1 J,B,B2 J,B,B2 
065034-010 CYN-EB1 J,B J,B 
065025-014 CTF-MW1 J I 

065025-013 CTF-MW1 J,A2 
I 

I 

VOC and HE analyses met QC acceptance criteria. No data will be qualified. 
L___ 

Validated By: ~ ~~ Date: 07/16/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.corn 

Memorandum 

Date: July 16, 2004 

To: File 

From: Kevin Lambert 

Subject: Inorganic Data Review and Validation - SNL 
Site: DSS-GWM 
AR/COC: 607543 and 607547 
SDG: 113645 
Laboratory: GEL 
Project!fask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A6020 (ICP-MS 
metals), EPA7470A (CVAA mercury), EPA9012A (Total Cyanide), EPA9056 (Bromide, Fluoride, 
Chloride, and Sulfate by Ion Chromatography), and EPA353.1 (Nitrate/Nitrite). Problems were identified 
with the data package that result in the qualification of data. 

1. ICP-MS metals: 
The following target analytes were detected (2: DL) in one or more of the blanks (ICB, CCB, MB, and EB). 
The associated sample results are qualified as noted below. 

Sample 113645-005 Cr and As were detects< 5x the MBIEB and will be qualified "J, B, B2." 

Sample 113645-006 Cr and As were detects< Sx the MB and will be qualified "J, B." 

The serial dilution relative percent difference (RPD) for Na (17%) was> 10%. The associated sample result 
was a detect> SOx the RL and will be qualified "J." 

2. Ion Chromatography (IC): 
The MS percent recovery (%R) for fluoride (165%) was> the upper QC acceptance limit (125%). The 
associated sample result was a detect and will be qualified .. J, A2." 

Data are acceptable and reported QC measures appear to be adequate. The foUowing sections discuss the 
data review and validation. 

Holding Times/Preservation 



The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

No target analytes were detected in the blanks except as noted above in the summary section and as 
follows. 

ICP-MS metals: 
Sodium was detected (2: DL) in one or more ofthe blanks (ICB, CCB, MB). However, the 
associated sample result was non-detect (ND) or> Sx the blank concentration; no data wiJJ be 
qualified as a result 

IC: 
Chloride was detected (2: DL) in the one or more of the blanks (ICB, CCB, MB). However, 
associated sample results was ND or> 5x blank concentration; no data will be qualified as a result. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Duplicate (LCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as noted above in the summary section and as follows. 

ICP-MS metals: 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result Also, it should be noted that the MS 
%R limits do not apply for target analytes with sample concentrations > 4x the spike 
concentrations (see Data Validation Worksheets). No data wil1 be qualified as a resuk. 

CV AA mercury and Total Cyanide <TCN): 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC ac~tance criteria. No data will be qualified as a result. 

Replicate 

The replicate met QC acceptance criteria except as follows. 

ICP-MS metals, CV AA mercury. and TCN; 
It should be noted the replicate was run on a sample of similar matrix from another SNL SIXJ and 
met QC acceptance criteria. No data will be qualified as a result. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria except as noted above in the summary section and as 
follows. 



ICP-MS metals: 
It should be noted the serial dilution was run on a sample of similar matrix from another SNL 
SDG and met QC acceptance criteria except as noted above in the summary section. 

ICP Interfereace Check Sample (ICS) 

. The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

IC: 
The sample was diluted Sx for chloride and sulfate due to high concentration. 

Nitrate/Nitrite: 
The sample was diluted Sx due to high concentration. 

OtberQC 

No equipment blank (EB), field blank (FB) or field duplicate pair was submitted on the AR/COC(s) except 
as follows. 

ICP-MS metals: 
An EB was submitted on an ARJCOC(s). 

No other specific issues were identified which affect data quality. 





Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-520 t 
Fax: 505-299-6744 
Email: minteer@aol.com 

July 16, 2004 

File 

Kevin Lambert 

Memorandum 

Organic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 607543 and 607547 
SDG: 113645 
Laboratory: GEL 
Projectffask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev I. 

Summary 

AH samples were prepared and analyzed with accepted procedures using method EPA8260B (VOC) and 
EPA8330 (High Explosives). All compounds were successfully analyzed. No problems were identified 
with the data package that result in the qualification of data. 

Data are acceptable an<f reported QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as follows. 

VOC: 
The calibration RF for trichloroethene (0.27) was <the specified minimum RF (0.30). The calibration 
relative standard deviation (RSD) and continuing calibration verification percent difference (CCV %D) 
for trichloroethene met QC acceptance criteria. The associated sample results were non-detects (NDs) 
and as a result based on professional judgment no data wiiJ be qualified. The CCV %D for 
chloromethane (-27%) was> 20% but~ 40%. The associated sample results were NOs and as a result 
based on professional judgment no data will be qualified. 

Blanks 



No target analytes wece detected in the blanks except as follows. 
VOC: 
Toluene was detected(::: DL) in the equipment blank (EB). However, associated sample results were 
NOs; no data will be qualified as a result 

Internal Standards (ISs) 

Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD, which met QC acceptance criteria. No data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

The MS/MSD met QC acceptance criteria except as follows. 

VOC: 
It should be noted the MS/MSD was run on a sample of similar matrix from another SNL SOO and met 
QC acceptance criteria. No data win be qualified as a result. 

Target Compound Identification/Confirmation 

No target compound identifJCation/confirmation analyses were required. 

Detection Limi1s/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

High Explosives (HE): 
All samples were diluted 2x according to laboratory procedure for this analysis. 

OtberOC 

No EB, trip blank (TB), field blank (FB), or field duplicate pair was submitted on the AR/COC(s) except as 
foJlows. 

VOC: 
An EB and TBs were submitted on an AR/COC(s). 

HE: 
An EB was submitted on an AR/COC(s). 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: .., - ~ ·. · '. '- i Vi Project/Task #: I _.,.,/ _ _, "" (· ,)r ~ ' • ' < I # of Samples: -··· Matrix: /r .. 1'. • ..1 ' ~-

ARJCOC #: I l- :: . . 1- -; _ _. z Laboratory Sample IDs: !15'·'1';' ! .. 
!; 

Laboratory: ·'J . 
SDG #: /I ) ~ t..f.:J 

QCEiement 

L Holding Time&!Preservation 

2. calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 
-

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

1 L I CP Serial Dilution 

12, Carrier/Chemical Tracer 
Recoveries 

13. Other QC 
I 

J = Estimated 
U = Not Detected 
UJ = Not Detected. Estimated 
R = Unusable 

Analysis. -
Organics 

~'\ ... I fL- Inorganies ; I ~ 
' .,.,/.''·· 
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ICP/~ 

'v I 

v 1 

-
-c 

I 

) 

v 

v' 

GP*A/'"1 CVAA CN M .. ) 

RAD 

/ I v / 
·/ 

·.' 1 .... ../ · .. ··' 

I 

J v 

I 
j 

\ v / ' . . 

·/ v ·,/ 

/ 

v 

/ 
,; , . :::! :t ,,. II'·':., ~): :~·:.'~ : ; ; . . , · ·i! ~: · •r, ,, , r,: :: 

I
. '' ; . : i::' j!. I I i I.';: i I. !J ::·I l i! > !.·;I' ':. I~' :I::: I \ '! ';.· .. : j.i I i ':I .. '. ~ .. ' ... i ''.!· .I . I.' 

.i :·:~1'~;~:::1_:: !! :i-::· 1 u~lJJl~(!: ~:- · iL 1 ! ~E::.1; :; :!!· 1 J:·:i~!:::.· ll '·' ,/ I.- / V' 

./ 

./ 

v 
roF: :·;~-~: iili ~~~if~ 
,,.,,1. ·I·.,· '·I·, ·II· ~~~~~ !• 1i Iii 1!'(.1 1 li~ ~~·~) 
JJitli_J.8i.i~liiJ!;]!:! ;ir.: 
i 1-.;ITTf~liil!'f~-IJPTIT! ·! 

; ll::':l'l:l! q·\-,'f\!!',:1111:.• 
. :1 i:;)! q ~ j! ! :. ! I·;:.!:: I:; 

/ 

:.f!i IUl; 

Check (--1) = Acceptable 

.J Ill: ,, •. l:i1:l' !: i I :ilYI ;!I~:: i ,;. :· 
,, "' 'IIL:LI•I.• 1...1· ''" ):d·l· •' ~''. ,;;.,-~:· 

. J· .1111' 11!1 
' 1\l.i\ I 11, 

ITYJ
'• ;:TC'Filfl: 1. r;;:nr•r'•j-IT'G •1 .. ']'P"''"T'l""r;c-;;:l['' .. li·i'ij 1 iiT'ii"~']l~ll'1 1.q;r,c• il illi 1: '1"1'1•1;: ·•·1:' 'I 
!11

1 •i •:' ii!;,j; ,i! l :''!· I 'ILl li t !t: lr-fli :,jJ !I i'!! ':!I'! ::" .: ;!,;, ' .: (I'' ,·.. :ljl ~ .. , ;·I 'I :i tj ' I :lli! ILl q ,I i ' ; 
H! 1

11 1iiH 1!;:ll It! ;I::Jlqf .. ~(·: 11:; I i' ':,:i .. i,l·'l !t!:! ~~d-H;il! 1ij:lll'1' illil;l:! I• i.''; !I l'i I I !·:!.1~ :·. :. I '; I 

r!•l::l.i:!l!'i i! U' ,ilf'!!·p:~ r!t:!!' 1lli ::i:!J!:L !!l!:iU!ut: :uJ::I;.J:I! 1 :I,i~'i:l::!t !!I,[, i ~il 1 '1 "· ! '!'fl!' !1'! , :; · 
'li~FI :rr I ,T d ,'TTl' 'Iii', I'~~· I·· 

l.r ''I r, 1' II 

~ n ; I ~ ~~~l! ~ : i i, i I ! t .• ' .. 
'.J.L-JJ.~ .. IIIrlJl.J. 

l[\l;fiif!iili.n Jr'q!ITP!f'!·-rnr:lfTf'T:r1.,., 1 

:rx·:, 1.:: ,1: ,:::,, .,;,, ·li·l':l·:i·1lrlll lj• 'q' il:!' I L i . i ,I I.' 'I I I~ ! "l I. '' I' 
lj: .. II 'I;'·· .,: .'il I I·P' l ·,1\llf.PHIII' 
L·~~:J .. i ~.::\ .... !:: ~:l.i·1:,il1 ·.!1 

q''t''!'''';;nvr:,w
1
im1JTJ"''Ic!"wirFrr·, ··' , .. ,,,1 1:11:.: :r·T'::11 .1· 1· 1··~: : 1 ... 

1
·:, 1:: ..• ,,j.: l'lJ' 1:if:1fl. ;; I t ·i I' ,:1· F:i:lii!TL !q ::: 1.-l ~!:! 'Iii'' ' lll· '1, II! I: 

·1 •.. ·'.'._:;·: :l't\1\'! :_:._!_.·_.!,;\.,j i !1!111:1\ \- 1,iili \; ~;.!:!! :11:,qf:, i:\.i',ii,if'il' ~1 1 d' 11'1\!l· i '\ lr•!f·!l''· 
-.·h~ li'.' _,_._!l_;_ll_- lr•_:J_•_I•_:• -~~...L• ---'-'-------'--L__.l.:___t.__tl..!l__,__l.LL !_._~_.~_LL_,_l!Jt't: , ,],!Ll dL,I_Il , :J!diU,.!_JI 

'I'Tii'·''!' • : ::r:i1WP 1 'i::i:J [ ~ ;t i ~-~ i··,ti t H d H! H; 

~-'::. :r ;1;1 , :fJj,j 
' ' I~.' j·, " 

,/ r::i:.:::~i~l:;n::i;~li. -~.~.iii;_l,~i.t!···l·i!'~il :::p,, !;;i, :: !i'l-1i 'j I., II ·IPH'Ii :•ii 
............ - ....................... ~~ ... : ... .,1· . ...,:'.L_h_..l:,._;~Ll 1 

I l LLl!liiJld :-::i;LI 
: ':I'·Tf'!TiT' n:11TIITf1T'D"~I'J'' · :n:nrr•~1T'P!F'"TFTT11'" ·>'T1 'I iJ·j·l '"!' 1

• ·\ . , P[!;!i:l! 1 ·.il\( i ~h .~\d:n 1 : 1\\·· \::,!·IH!:·i~.\i.!l'II'W1 1~·~~ ·11 ·; .H:; !~! ~,-· ;; ; .. \ 
,,,.,:: 1,:::q: ~~'I 1!1. ·, l:ii:f'il rl11lil'1 rl·:lJjiil·!!,. 11i'l!iil 11q:l:p:l 1:i·llt:!l:,'!' 1J:1l :;! ·1! 1 ·:,·1 1 .•. 1 •. 1.u.!! ·!I: .. , 11 ·: ·,_ • •• _,, ••. 11.1.L.L., :!: 11.:: u.oJ.J,J:.....talJLi.iiili~.l! .d .. :!. !:_1 • ·I! 1 '! 

i·i' · :. ;.: 1j:l I. • :•'II!'Wr:ni!':r:T' ·'· ··~ · ·1 'l" ·:· ·.~·· 1 ,, 
,,,,. ·.: ·. 1':l'l' 11 :'. ·.~.~~~~:.;.[,l;.ll'!.l,l'il: .. i 'i' :!,, • :: :.·.if.i•[i. '!1·

1 
". '.i . . '. "' . II• 'I' I ,_ . '' . ... I 'I ' , , ,·.II; :,·,, ,; r:ii!l''d·i''l: i. ri, , ;II : il' 't: ;I:: ·~ ~· fv. r:· ' ' '' .. '· .. 'I'.' I II . 'I ,, ,. ''II ' ' . ·.'II : ,, ;:q 1''1'' 'I'',, •'1 . " ! ii' ::· I ' ' 

~·,·~1 ·. r ~!! ,;~~~ !;_::\:~j~ :.!;;~;: .\ r~.; i 1!1 l q; ~~! ~q~ ~ 1,: ~. 

J ,. /\ -~ , f ~~ "I .:! 

Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 

Other:---------
I , . -

Reviewed By: I__.._._.'· ./- _----;, ,/._ / Date: ~,:: • 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: f)S~··( r, /i I AR/COC#: I ( / <:· .. 1 :(. ~ (IS <-f 1 #ofSamples: ~; Matrix: ~. : ,.. , . ·' 

Laboratory: (. t: r soo #: /I.~: c.;s Laboratory Sample IDs: .// .~ .: ·i • • ·" > l.. ,·;" ·, 

\ ··#--· - . - / v. - __ ._ ............. .- . , ,~ ., ..... £ 

c'IJU,. CaKb. CCV L:;:/' 
T Min. RF R$01 %D M.bod· 1.CS MS Field E.qulp, Trip 

lS CAS I Name c IQWc:ept R2 lCS LCSD MS MSO Oup. 
L RF <l()O..b I Btles RPO RPD RPO B1anb Blant. 

>.OS 
0.99 

20% 

1 71·5~-6 1, 1, 1-tridllorocihme v 0.10 ftf .. ,/ j ...,(_ ,/ v. v \{ ../ '/ v' 
:l 79-34-S 1, 1 2,2-utradt1orocthane I·/ 0.30 ; •I .... I ' i 
:l ~O·S llJ~me 1·/ G. tO I v· ,; I ) i \ l 
1 75-34-3 hl.dldllorodluute '/ 0.10 ; '/ ..; 1. -\ I 

1 75-JS-4 L_l~ · . ./ 0.20 v ,/ ' I 
l 107.()6·:1 1~~~ z (),to l .~ -/ " I i \ ' 
I 156-!19-2 !d:t-1J-dkhloroetbene / 0.01 ./ ./ \ ! I 

ll ?a-3M !U4CIIIe v I}.Q.l I ·,/ •,f ··. l 1 \ i 
l 71-93-3 2~(] ~~.nn~ tr. Q,Ol ./ .j 1 ! 

1 1~ trau+f'i v '·~/ -(_ ' I \ ; 

2 S?l-18-6 2~ (}, Ult} v" 1).01 ··/ ,/ ' \ \ ' 
1 103·10-1 l~i~O\UBK} ·f D.lO './ v' ; ,, \ '\ \ 

1 67-64-1 .-IOIWk) •' 0.01 •/ .,., I I 
1 7!-43-2 

,......_. 
..1 o.so ·.,1' ... ; \ i 

1 75-27-4 bromodid1101'0111dhane "' 0.20 / / ./ \ 
3 15-25.1 M:wnotQnu h/ 0.10 ,/ -· i I l i \ i 

' I 74-83·9 bromotn«hane 1.1' 0.10 Jct!J 

1 75<-15.0 autm 4iaurtide ·,/ 0.10 i .-./ / ' 

1 !56-23-5 ~ tetnddoride ·.l 0.10 ; ./ .,1 

:l 108·90-7 mlorollemme .' o.so \ ·.; tl 1\ i 

1 1s.(}().J ·/ I}.Ol I . ., .... i ! I ·~ ; 1 
1 67-66-J ddorofOma lv" 0.20 .,' v I I ~ 

1 74-87-3 chloromethane _./ 0.10 ·.• . ,r ~~ 7 \ 
l 10061-01·5 ds-1 ,3-d.idll ;/ 0.20 "' or L ' 
2 124-48-1 dibromochloromllth81le I/ 0.10 .,/ , . ·. ' 
12 10041-4 I-I (}.10 'll ./ ;,1 I ! ' 

1 I ·j 

l 7$.09-% mdhv~Gle dtloride (lOxblk) 1/ 0.01 . ., j /_ i 

'2. \00-4M lltyrale f 0.30 I' , ./ v' I ' . ' 

2 12'7·184 ~ IV 0.20 1 ...,. ..t ' \ ' 
., v 

2 108-88-3 toluau(10xblk) ./ 0.40 ! •I o/ !. ,: r-. ' 
l:l 10061-02-6 tnaul·l ,3-d.ilill • [./ 0.10 ,/ .. \ / 
1 79-0l-6 trtdlloroetl\elle ;./ 0.30 ;;_j.f- ./. \ i 
l 7$o.Ol-4 ll'WI dlW.IIe 1..,/ 0.10 i ..... .. i I i ! J 
:l 1330-lQ-7 [xytmCI(tttal) ·./ 0.30 . 

108-0S-4 vinylaaute -/ '\ ./ ./ '" \I I \ \1 'J -../ \V y 
~--"-·- -- '---L__ 

-~-------- -~ -~--- - c.__ 
~---'---- .~-- ~------ __j ----

Comments: f..· / '---':- /, ./.-
C',. 

' -~ ·- _. \,, .. _ . ..., ... ""'1"" >C: ... 

NO(el: Shaded rows are RCRA OO!llp<llmds. 

n(, .. ·::'··)~--.·.···"-·•~··. ~t-<. .. , • .,I~,. .... ·'I -rt...:·.,.. ... 
I . . 

Reviewed By: .~._,~...-,_., /-1 -<"'"_..,: ..... ,,./ Date: 1 I -/1. c. •.J 

·:.-v.. ,.J.,...l .. , ..:: ,1. j - ' (' ~-
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Volatile Organics Page 2 o£2 

Site/Project AR/COC N: ~' : <; -:i -; '-- 1- :; '-{ 7- Batch #s: ---------------------~ 
Laboratory: SOO #: # of Samples:------

~~: ______________________ _ 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC1 SMC2 SMC3 
IS 1 IS 1 IS2 lS2 IS3 lS3 I 

area RT area RT 
I 

area RT 1 

'\. ' ' 
'\. ..................... I 

,, 
' .... ""' I 

', 
"-..._ 

··.\ ~ 
·, ,, 

·. I) 1:: ·f. 

·. "'-"' I . I ·'' / (~ t \..,.. t' ; .f.-··;~,,~ !'-.... 

( ,,-:_ ' I r.'.IL! 

.............. 
,....__ 

..... , 
"-'.. 

",, 
'-... 

'· .... 
·· ... .. 

' ·· . . -. 

SMC 1: Bromotluorobenz.ene IS 1: Fluorobenzene 
. .-7 

Comments: · --~-.c..--... -:.-.·· 4_,..,___.-~ ... --
·t .. _; . 

• <' ...-<: .. -( -< < ..;~/ .. ·< ,a... I ' 

SMC 2: Dibromofluoromethane IS 2: Chlorobenzene-d5 
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4 / t 1: 

r; -- I I /' ._- / '} ' ' I I ,, - . /.... / .• ~-. . .. ,...,_,. • .. ._ . 
/ ·v:: _ .. :- ::.~-~--. - , "I·::~· ...... ., ,····· ~ . . ~ --"'.-·"'/. lr.. ,.., 

"i :' • I .": ..J f .. f - !'l··'...v 1 (;<. c {. I • . ( ' '· ( . . - ,, / I 
. I . .. .. ,. /·-...-<·...-""' 

/
" ( L. . , . ' ~ .. - ..-.. '_,...._ .. ../ •. ~.i.-• ,.... .,..._ -· ·- .. 
•• .. ;.: • .,..-.- • '·" •"'"·. ,.,. ,·•4 ". ;.'.~,... ·--""··· .. ,...,J •. I j f • ·~_.t'l(ji 

-/. ' -r -· ·' :../ ../.-·· ' /'"<_/, ..(<_, -,;M..-...:. J' 
~ ... ~.~- 1·'-'···"···r ~J>-~-..<1·'"-~ ... ·-~ <:)" \ ... ~ ......... ) ~"-' ..... ' .. ·· ... - - - ... / ,/ 

' --· . • '' "; c.,·l-
r') _., --~ ~ _,..,..,.."(.(-~~ ,..._... .... _ _...,._,..., __ _,__., ..•. · /:'. / 
,.. I ' .• ..1 - ., ~~- .,_ __ ··- ·• , • ._,.-

! / I. , r . ....~ . ~. ·'- ---~~. -' ~ •...... ,· • ,.,., . • .., ...... _ ........ .-< ....... .....-- ~ ••• 

·I ~ ~ • ( . • - . ~ .J ·• J / 
'.. j .. >··:;_ <'; .\ •.,_ --· 
i- t _ 

1'- .··-"·· t-L-\..,. ... f- ).,..,J.....- ...... :· ... , ............ -i_. ,.-·-·#·-,.-;,-~--~.JI..,,,... .., ,..A.,.. __ _.,.; .• 

~ / ... 

I . ./.. ~ 'r 1~-.-.e,_ .. ~_,... ... ,.. __ ,. · . .. 4,,.rf"_. .. ~ \/ '.. A ,. 

.f. { "· .. i/ .. f ·~ ~ --- · -- ( --/ .. ~I :. . · · ' .. .. \- . t /' 
'· ,... . '· .. (_ -r· 

J'..-1. v--"'."'··-'\./. '~"'·-; ..,;# 
. ' 

h-d 



High Explosives (SW 846 Method 8330) 

Site/Project: 
,... - ' ,':_/'i ~ ... - -
I • ·. / ' ARJCOC #: ' ' I - .' ~- . .J .:.. Laboratory Sample IDs: I . ) ( c; c; · " 

I J ~ u -
Laboratory: • SOO #: : / ~ .. 7 S 

Methods: t l '. ::; •-~ J ( L /i ( ) 
Batch #s: ·. · ' ( ' / ~" !. '· .: 

' • ... f , .... 

'J . 
# of&lmples: Matnx: ;..~ ..• ,. 

r curve CCV Mtthod LCS MS ~CI. Equip. Field 
CASt NAME \ Intercept R, %0 Blank~ LOS LCSD RPO MS MSD RPP = BUink11 Bllftb . .99 200/o u 20% 20% u u 

2691-41..0 HMX / ,. .-· 
'· ./ -../ ,/ ._, 

' 
I v 

121-82-4 RDX j i i 
99-35-4 1 ,3,5· Trinitrobenzene " \ ! \ 

\ 
99-65..0 l 3-dinitrobenzene ./ : \ 
98-95-3 Ni1robenzene / i i : 

479-45-S Tetryl './' ! ; 

llS-96-7 2,4,6-trinitrotoluene ..; ' 
I I L 

35572-7S..2 2-amino-4,6-dinitrotoluene I/ \ 
19406-51.{) 4-ami.no-2 6-®Utrotoluene / \ 

121-14-2 2,4-dinitrotolue.ne .j : I \ 
606-20.2 2,6-dinitrotoluene ·I 1 \ 

88-72-2 2-nit:roto\ume / ' : 

99-99-0 4-nittotoluene .I ' ' 
99.{)8..1 3-nitrotoluene / ........ '. I 
78-11-5 PETN v l' y l 1 ., 

-

&ample SMC%REC SMCRT sam.Pfe SMC%REC SMCRT Comments: 
"'-···._ . •···· 

: ! / .... I ('.·f. "t··"' 

- - -

Confumation 

S«mple CAS# RP0>25% Sample cA$• RP0>25% 

I -·, 1. ~ .rfb Jv /) 
I~· : If IL 'r ·• H 1 

- - -- -- --------- --. -- ~ L.,__ 

Sellda-t.o-aqueoUJ tGDVeniolll •· .--· ( /. · 
mg/kg::Jtglg:[(Jtg/g) x(sample!IWI {g}I88Jl1'1evol. {ml})x(lOOOml/lliUr)}IDilutionFactcr"')!gll Reviewed By: /~ ·1 _. , . · · Date: { / /( ( / 

B-17 
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Inorganic Metals 
Site/Project: , · w · ! I/ · AR/COC #: .__ -' ; ::.: -· :. .. : -- -· : Laboratory Sample IDs: I I '. :~ : / r.; /'1 • 1 • , ' , • ; .::. 

Laboratory: _ ( (. . L SDG #: - ·: ;· . 
, , . , - j' , ; \ J F• • . ~ ( f \ Methods: t(1{{ ~~~ - .: ·/~ ,!!_. ..... _~ ' L r ·J ('lf(. ,. 1 t ·i''l) 'd 

I I 
•. ·{ l > i ' .. 

#of Samples:_ • '_ . ..,.,c. Matrix:: :..- _0 _ ,.~ • .:........--- "./, Batch#s: ~~-:.:.. .. ~_.::~ -~- ... ~· 
4

::. ·; ••. ';-,;. 1/_,.::, .r :· 

(;;I: :>1:\ /') I 

CASt#/ 
: 1 'l QCEiement /I; I - "'""'- 'J.J<. I 

Analyte Method LCSD MSD Rep. lCS Serial Field Equip. FleW TAL ICV CCV ICB CCB LCS LCSD MS MSD Db- Dup. b! }:._ BWakt RPD RPD RPD A» don RPD Bw. Blob 
' 

74:19-90-S A1 
7~3Ba -./ ../' ,.·· j .. / ,. ./ I ./ 1\ v ,/ "'-~- if v' 11 
7440-41-7 ~ IT I 

't44049C!l ../ ,j ·,/ v ./ ... ../ ..( 1 ./ J ., \ v 
7440-70-2 Ca .... v ./ v ¥ .. -I ,AJ·L ./ ./ v ', 

744U47~)Cr v.· :-;_? j J .J t>.t..'t.'d'H1 J. ' 'v \ ·./ .J .,. \ t'J.IXJl'~-l I r.lct:.''/"1, 'UJI . 
7440-48-4 Co \ 
74M>-'0-8 Cu \ 
7439·89·6 Fe 
7439-95-4 M11. ~~ v I ...1 N -~ / .•. v ' 
7439-96-S Mn \ 
7440.02..() Ni : 

'· 7440-'l9·7 K / .; 
' .; ~- .. .; v' v •,I .. : : 

7-440-%1.4 A11 .I I . .,/ 7 ...... '7 '£ ' \/' . ' ..,' \ v I .. \1 

7«0·23·5 Na 7 v' '\ ~:- ,.~, ~- ./ IN/A ./ -- Til, 7 \ D t'·~!,.., 
7440-62-ZV ' \ 
7440-66-6 ln ; \ 

' 
7Q,.92-1 P1l ./ ·,/ ... ,I 1/ ,_; ._/ \ '-" ..! .J .., \ v' \ 
1?'12-49.2 ~ ' ;/ · • .l ~./ ./ :.,.r v \ v' ' / ../ \,1 l / I \' 

1~2At 1 / J i r> ~'t!J'& i. v ·tl "' ·v- :7 . ) ' rti.oor!f ·y .,_ l:"·{i· I (!),r.!i:'' 
7 44().J6.() Sb ; 

7440-2&.0 Tl 

7.Q9.!J7..4 m: / -l "''' if .,.! \I j' \ 
~,.. 1/ .~-... ·.4 r\'i4 \ -/ \ 

\ 

(..'vanideCN 

' 
-

NoUa: Shad.l:d rows-~ RCRA metals. Solkb-to-aquevua c:GR~e~a: mg I kg: 1'8 I g: {(flg I~ x (~le mass {g} I ~le vol. ~~~ _,{.1000 ~~l liter))/ ~on ~saar ~ ll& I 1 

comments~ C. '-· ~- ....... "., • · • .. '> ·: .. · ·r·'·< ~-/ ~-·' .-,_._ "-·<' c • .. ---=~ ·<= ..... ::..;r.. -:~·:··~.. ~- ~ ~ ..... .... ~· , -· /1. ~ 7 I. {. 

! T . · .. · .. · ·... ; · ·r 1 t .L .. . · ( ,- -'v .j -· / ..• 1'1: ·.1. ,..., -"---''-,~ .... A_... ;J<.,.., • c .... 1. ylA:...... S·: : · ~ . , ·. .. __ ,....· . . .. 
.- , -- .I' ' / Reviewed By: , ... _,... .. ,.. ft . ·"' ....... >: ...... ./ 

l • ' ~ , / -~ ::; I. . r- ~ ~ ' _J 
' Date: ~ 

..; i ,.: .. .. T 1-f . .::. ,, J"lA · t-:: 
- ·- ' 4.. /• ..... ' I (_...., 'B-14 



.. • 
{ '. 

/ 

i "/ . ' ' 71'- .~ ~ I >; '-1 S :_ C f ';- '-/ f 
I 

}I\.; ... .. '! ·,1, •j,· 

Blank'Analyte r: (. '-:; ( / ! : ( l . ' 
fllo. ~ /. .. -~ ~~ :;-~ 

1\, ,:: 
i f'l., / .r: ., !3t. .. ' .) l)t - .. , ...... _ 

I·'';> K~ ... <-<•· !<'·P·· / -5 .( 
tV 'r lv1 ;, .. ,; ; 

(, .\. ' 

,lit? A") l .. ,. .;. "l ( 

_j h . ' T A ( '· r: 1"1::- ., -

i~' .' i I 
--~- ,, 

4~., .. ,.-\ // :·., .< ./ • I ' ,, 

')-)..,:...<-::.~ __ , .••. -......... L r t.. •. -c.·- .-. '~ 

1 
.· ,, 

-~ . . , •. i., , ... T _,.> ,., ,.... . ,. ·• f· L 

{.i ,\ I.• • II /\ j .. ' ( I I .. I 
J ,, 

-~ ·' 
( .I ( t ;,: I'() 

NegatiVe oescnpwe r1ags 
Btank>=DL Negative Blank>RL Positive Blank>=DL PositiVe Blank>RL Of applicable} 

, r' 
1,. _..· 

<5XOL=J, NDs•W, <SXRL•J, NDs=R 
<5X Blank=J, 

reported value,. >10X blank B•MB, B1•TB, 
>SXDL = no qual NO or >5X .. no qual B2=EB, 83o-ICB/CCB 

; . .. ..l 

------- ------ ------ -- ---- - ' 



General Chemistry 
Site/Project: 

I .. - .::-. . . ~ ~- ':;. <7 .- ·-

v; ~: ~ • · ·. 1 , i' ! ARJCOC #: . · t -:. ~; -, .... ._ f "' --1 ./ Laboratory Sample IDs: ' · ... · ·; · - / · C <j' _ -=. 

Laboratory: ( t I SOO #: /I S ', '· r '. 
1 

.. , . ~~- I '>) , ' ' . . ,.. -, . . .... c.,r ~ -1 r .• ,...... t .1- t~· ... ' ~ . , ~ t· . I Methods. ,__ f .. / 6 . , > ~- . ..,., , ,..,;.-, .• I . , • . : .... ,_. 
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Contract Verificat•un Review (CVR) 

Project Leader COLLINS 
------------------- Project Name _D::..,S:.;:S;...G;:.;WM...;....::. _________ ....__ Case No. 7222_0Ul9 

ARJCOC No. 607543 & 607541 Analytical Lab GEL 
-----------------------------

SDG No. 113645 -----------------------
ln the tables below, mark any intbrmatiort that is missing or incorrect and give an explanation. 

-- ~-~-
0 Arullvsis R, -- -- - -- ---- -----d Chain of CustodY Record and Lo2:-ln Info 

Line Complete? Resolved? 
No. ltem Yes No If no, explain Yes No 

1.l AU items on COC complete • data entry clerk initialed and !Wed X 
1.2 Container type( s) correct for arut)yses requested X 
1.3 Sample volume adequate for # and .tnaes of analyses reQuested X 
1.4 Preservative ~ for analyses X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 
cotreet 

1.7 Date samt~les received X 
1.8 Condition upon receipt infonnation provided X 

l__ ____ .. ~ L____~ 
---~·-·- -···· -~ ------

·- Re - - ~.rL ---- -. ....... ....~- - ---
Line Com: lete'? Resolved? 
No. Item Yes No If no, e:xplain Yes No 

2.1 Data reviewed, signature X 

2.2 Method reference nlll11ber(s) co~lere and correct X 

2.3 QG analysis and ace limits orovided (MB, LCS, R,eplicate) X 
2.4 Mairlx SPike/matrix spike duplicate data provided (if requested) X . . . 

2.S Oetecti(jn liinits provided; PQL and MDL (or IDL), MDA and Lc X 
2.6 QC be~h numbers provided X 

2."1 Dilution factors pJovided and all dilution levels. '.~. X 

2.8 Data reported in ~~QPJ"i_ate units and using correct significant figures X 

2.9 Radiochemistry analysis untertainty (2 sigma error) and tracer recovery (if N/A 
applicable} reported 

2.10 Narrafive provid~ X 

2.11 TAT met X 

2.12 Hold times met X 
2.13 Contractual qualifiers provided X 

2.14 AU ro<p.1ested result and TlC (if ~uest~). data provided X 
-- -· 



ARCOC 607S43 & 607~47 
Contratt Verification Review (Continued) 

- - --·-- - ~----

Item Yes No lfno, Sample ID No./Fraction(s) and Analysis 

3. 1 Are reporting unirs appropriate for the matrix and meet contr1tct specified or prOject-specific X 
requirements? Inorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported 
in picocorles per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit m.et for all ssmples X 

3.3 Accuracy X 
a} Laboratory control samples accuracy reported and met for all samples 
b) SW1'ogate data reported and met for al1 organic samples analyzed by a gas chromatography X 

technique 

c) Matrix spike recovery data reported and met X FLUORIDE FAJL£0 RECOVERY LIMITS 

3.4 Precision X 
a) Replicate sample precision repOrted and met for all inorganic and radiochemistry samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X CHROMIUM, ARSENIC & SODIUM DETECTED IN BLANK 
a} Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X TOLUENE DETECfED lN VOC EQUIPMENT BLANK 
ARSENIC & CHROMIUM DETECTED IN METALS EQUIPMENT 
BLANK 

3.6 Contractual qualifiers provided: "1''· estimated quantity; "B"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; "U''· analyte undetected (results 
are below the MDL, IDL, or Ml>A (radiochemical)); "II'' -analysis done beyond the holding 
time 

3. 7 Narrative addresses planchet flaming for gross alpha'beta NIA 

3.8 Narrative included, conect, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 X 

(pesticides/PCBs) 



ARCOC 6() & fHl547 
Contract Verification Review (Continued) 

4.0 calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check pt()Yided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Intenlal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibtatioo provided X 

b} Continuin& calibtation provided X 

c) .ltJstrwn~nt run logs provided X 

4.3 Inorganic& (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interfe~e check sample data provided X 

d) ICP serial dilution provided X 

e) InstrUment run logs provided X 

4.4 Radiochemistry 

a) InstrUment run logs provided NfA 



ARCOC 607543 & 607S47 

Contract Verification Review (Concluded) 

S.O Problem Resolution 

Swnmarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved? Yes (§I 
Based on the review, this data package is complete. @ No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:.=..·-----

Reviewed by: W , P a.. (J s..~ 0-- Date: 6-23-04 Closed by: Date: ____ _ 
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Batch No cJIA 
Dcrl No /Mail Stnr: 
Prlljcc!!Til!!k M;unlgo~-, 

Prnjccl N<mle: 

R,;-t.:ord Ct111~r Code 

I.ogb,,ok Rd No · 

Service Order No. 

Location 
Building 

Sample No -Fractin11 

065025-001 

065025-010 

065025-014 

065025-023 

065075-011 

065025-020 

065025-015 

065026-001 

RMMA 
Sam pic Oisposal 

TUl·naround Time 
Return Samples l!y: 

Sample 
Team 
Members 

~ 1.111MS 10/i<J 
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DSSGW 
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CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

SMO Usc 

t\uc ·sR01f11t.s.liht[lp~J: .·;·l.;l..c::;-/r; y. Prn1~l tiT ask No 7222.01.1}'! 

Carrier/Waybill No. ·t .s- Sl.;~~~ SMO Authorization . cl- 5~.-
LJh Conwct: Edic K~ml803-55t\-S 171 ('uulract II: PO 21671 _) 
L<1b f)esdnatinn GEL 5Ec ~"ff(( or,~----SMO Cm11act!Phnnt:: Pam Puissam/50.'i·2H4-l\ ~-; 

Send Rep<'rt to SMO: Lorraine Herrcra/505-?.HJ-:1 \4<~ 

Reference LOV(available at SMO) 
Pump ER Site Datc/Titm:(ltr\ Salllplc Comainer Pn~o..;{'l \ ('n\lcctinn Sample 

lk[Hh (It) No. Cullccted Matrl'l.. Type Volume auvc M~tltud Typ~ 

250 116 052504/1018 GW G 3x40ml H<:L G SA 

250 116 052504/1020 GW p 500m1 HNO.l G SA 

250 116 O'i2'i04/1022 FGW p 500ml HNOJ G SA 

250 116 052504/1014 liW I' 500ml NaOH G SA 

250 116 052504/1026 uw p 500ml 4C: G SA 

250 116 05250411028 GW AG 4x!L 4(' u SA 

1\,~•· I of 1 

AR/COC 607543 
U \l'astc Characterlzllllon 

-S~nd prcliminJrytt:ory lt'Pilll to: 

bJ Hclcased b)' COC N<•.: __ 

C:J Validation Required 
-----

I 
Rill To:~andi;·l N;ll!nnal l.;'lhs 1.\1..\.tiHIIh Payallh.:) I 

1'.\l. !In' ~RIKi MS Ill)~ .. ' -
Alb<.14Uer4Ue. NM ~71 X~·" I~ 1 

I -- ' - ·./ ' 

Panullt'l.:r & 1\-kthod Lab Sampl~ 
R t•q 11 t>SI t•<l JD I 

., .. 
VCH' (82/iO) . ,:}i~~,}: 

RCRA Mt:ra1s (6020l /J./J. ~ ' 

Major Catiuus (60 )()) Filr~red .L_:f.J. 
Towl Cyanide (Y0l2A) [. ·,"5 r.:-"·; ' 

M~jor Anions (SW846/9056) II'. ;-. :./': 

High Explu~iv<:~ (8310) .iL:.2 : ;. :; :. 

CTF-MWI 250 llo 05250411030 GW p 250m! H2S04 G SA NPN <353. 1) .)·~·~:;~_.>'. ; 
''' 

CTF-TB1 NA 116 O'i2504/J0!8 orw G 3x40m1 HCL G TB voc (8260) ''' 

' ,., 

DYes l.No Ref. No. Slm~pl~ .. rr.ar.kt•lg s,,, tis~· Spcei>1l lnstl'llctions/QC Rcquircnwnt~ Aht1<mnl11 · ' · 
l J Return to Client l0 Di>p!lsal by l;•b Dait E!ltcred{i,l,llicfdlyy J 6~la-tlc1 EOO 0 Yes 0Nco C'Ol\dititit1s on 1 , 

L J 7 Day L J1s Day [2j_3o Day Enter1-'<il oy: ,;-~> .. Lcv~l J) l'acka~c 0 Y~s 0Nu RGct.:ipl 
[] Ncgotiatl'<l ·rAT ()c i11i~>. i :"\_ *St·nd rqJ<wl to 

I N;u1,f' /P~_IJ<Hure 7 Inil Cumrany/Organizatitln!Ph<tne!Cellular Tim Ja~kson/Org 6133/MS 10R7/5H5-!fl4-2547 

Alfred Sanrillam:s //f/.y-.:{5,lk-~ .t.---.::P ~esron/n l :141844-51 Jl//228-071 u L:lb Usc 
Wdli;nn Gibslln /, ftl.lt tr.lJ.Xvl~ ('{ ()/.) Wcstott/61 ~4/284-5232/lW Uo 7 Major Aniclns!Hr.CI,I'I,S04 

:; ' if 
1 ~ MaJOr C'aJinn~/Ca.Mg.K,Na 

FGW/ Filiered in field w/.45 micron filter 

.. - ... */'lease list as separate rcpt1!1 . 

I.Relinquish~d toy // JL/ /aA.;). /).~ )'--!), Org. ~f!, '/ Dat~ > -!- f;t y' Time l I O?J 4.RelitU.JUi>h~d by Org n:nt~ Time 

1. Received by ..w. j j_ ~'>"L...t. or~· t~n~ D;~te ..;:. ~.> ~~4 Time i( O?) 4. Rccc1 vcu by Org. Date Time 

2.Relinquished by :·;.. 1---.•. ~ .. ; ..... '-.6 Org. f:-/.U Dme _.;, h.C/al( Time 1 r" () 5 Rclinquishet.l by 01g. Date Tlm~ 

~- Received by ) Org D~te Time .'i Received by Or g. Dnrc Tunc 

:1.Re/inquishetl \Jy Org. Date Time ll.Relinquisheu by Or g. D~tc Time 

~. Recc ivcd by Or~. D:11e Time t•. Rl'(~ive.d hy Org,. Date Time - -- -



CONTRACT LA BORA TORY 
ll\lCIJI;il L;Jh ANALYSTS REQUEST AND CHAIN OF CUSTODY Page ..J...!llL 

Bntcl\ No ' ; .· f' SMO U>c AR/COC 607547 j 
Dept No 'Mail Swp· 61:\J/1087 U;it~ SHinple> Shi]li)~lJ: ~.;/l(./:u1 P~<>ieclf"rCJsk No 7222 .01.09 I U Waste Characl~rization 1 

Pr·~rcc~.'la.>k M,,r,rger. Sul' Cllllin~ C"rrii:rr'W;,y(llll No ~~-r·r1~. '-::. . SMO i\utlwritiilion:----;-'"-~ ... __ .-· -·~ -Sendprelim,wry/copy reportl<l 

Pm_1ect N:une DSS GWM Lah Conl;~ct Edie Kcnt/803-556-8171 Contract/!: PO 21671 ' ,) Ernest Vtnsanl/505-284-2507 
Rw>rd Cen~c·rC•>dc: ER/13~~/DAT Lab De,linali<lll GEL ,.. .:· .- _

7 
, , ~ _ .J. ... bJ Relcusctllly COC No.: ____ _ 
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~~--~~~~------------------

Service Order No. C'F !)1.1 ~)4 · ·) . ! · ·• j_ ~end l<er'>n w SMO: Lum•inc Hcrre-rai5V5-844-J 199 Bill To:Sr~ndu1 N,llional Laos IAccotmr~ l'ayuhkl 

Location Tech /\rea . P.O. Box ~xoo MS 015-1 , .., • !.) .; 
Bulld1n~ Room Reference LOV(avadable at SMO) Alhu,1ucr~uc. NM 87185-Uij4 I I .... ;..,_, ( 

El< Sample llJ or Pump ER Site Date/Timc(hrl Sample COIIIJI!l~r Prescrv- Collection Sampl~ l'armni.'tcr & Method Lal> Sarnpk 

Sample Nu.-Fra~tlllll Sample Loc;nio11 Dcwil Depth tftJ No. CQII.,r.led Matnx Type Volume ative Method Type Re<Jucstcd ID 

,, 
065034-001 CYN-EOI NA NA 052404/1346 DIW G Jx40ml HCL G EB VOC (87.60) rj(_}' 
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RECORDS CENTER CODE: ER/133/0AT 
----~~------------

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: canyons Asseas GWM PROJECTfTASK: 7222 01.06 .-'-=....-;;....;....;;...;;;.__ ___ _ 

SNL TASK LEADER: Collins 
~~----------------SMO PROJECT LEAD: ..;..Herre~-..ra;;;..._ ______ _ 

ORG/MSICFO#: 613311 0871CF03-o4 

SAMPLE SHIP OATE:..;;3.:..;;1'22/2=004~-----

ARCOC 

607233 

LAB 

GEL 

GEL 

GEL 

LABID 

109472 

109472 

109472 

PRELIM DATE FINAL DATE 

607234 

607240 

DATA PACKAGE TAT:l 

CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED:I 

CVR COMPLETED BYIOATE: 

FINAL TRANSMITTED TO/DATE: 

SENT TO VALIDATION BY/DATE: 

REVISIONS REQUESTEDIREVISJONS RECENED {DATE):[ 

VAUDATION COMPLETED BY/DATE: 

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE 

4/2212004 

4/2212004 

412212004 
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Sample Findings Summary Page 111 

Site: Canyons Assess GWM ARICOC: 607233,607234,607240 Data Type: Organic, Inorganic, Gen Chern, & Rad 
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r-.. r-.. ..... ..... C") Q 

" r-.. 

064295-009 CYN-MW1 D J,B J,B J,B J J 
064296-009 CYN-MW1 D-DU J,B J,B J,B J J 
064295-014 CYN-MW1D J 
064296-014 CYN·MW1D-DU J 
064295-029 CYN-MW1D R R 
064296-029 CYN-MW1 D-DU R R 
064295-030 CYN-MW1 D UJ,A2 
064296-030 CYN-MW1D-DU UJ,A2 
064295-032 CYN-MW1D R 
064296-032 CYN-MW1 D-DU R 

VOC, SVOC, HE, ORO, GRO, and General Chemistry analyses met QC acceptance criteria. No data will be qualified. 
- - - - -

Validated By: t::.o;.. /,>::-U. Date: 05/11/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

Date: May 6, 2004 

To: File 

From: Kevin Lambert 

Subject: Inorganic Data Review and Validation- SNL 
Site: Canyons Assess GWM 
AR/COC: 607233, 607234, and 607240 
SDG: 109472 
Laboratory: GEL 
Project/Task: 7222.01.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLINM SMO AOP 00-03 Rev l. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A6020 QCP-MS 
metals), EPA7470A (CVAA mercury), EPA415.1 (Total Organic Carbon), EPA9056 (Bromide, Fluoride, 
Chloride, and Sulfate by Ion Chromatography), and EPA353.1 (Nitrate/Nitrite). Problems were identified 
with the data package that result in the qualification of data. 

1. ICP-MS metals: 
The following target analytes were detected~ DL) in one or more of the blanks (ICB, CCB, and MB). The 
associated sample results are qualified as noted below. 

Samples 1 094 72-013 and 
-014 

Cr, Zn, and Se were detects < Sx the MB and will be qualified "J, B." 

The serial dilution relative percent difference (RPD) for Fe (17%) and Mg {12%) were> 10%. The 
assocjated sample results were detects> SOx the RL and will be qualified "J." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holdig Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 



Blanks 

No target analytes were detected in the blanks except as noted above in the summary section and as 
follows. 

ICP-MS metals: 
It should be noted that several target analytes (see Data Validation Worksheets) were detected (2: 
DL) in one or more ofthe blanks (ICB, CCB, MB). However, associated sample results were 
non-detects (NOs) or> Sx the blank concentrations; no data will be qualified as a result. 

Total Organic Carbon (TOC): 
The target analyte was detected in one or more of the blanks (ICB, CCB) at negative 
concentration with absolute value > the DL but <the RL. However, associated sample results 
were> Sx the DL; no data wilJ be qualified as a result. 

Laboratory Control Sample (LCS)! Laboratory Control Sample Duplicate (LCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

ICP-MS metals: 
The LCS percent recovery (o/oR) for Be (124%) was> the upper QC acceptance limit (120%). The 
associated sample results Wet'e NOs; no data will be qualified as result. 

Matrix Spike (MSl 

The MS met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. Also, it should be noted that the MS 
o/oR limits do not apply for target analytes with sample concentrations> 4x the spike 
concentrations (see Data Validation Worksheets). No data will be qualified as a result. 

TOC and Nitrate/Nitrite: 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result 

Ion Chromatography (IC); 

The MS %R for sulfate (126o/o) was slightly> tbe upper QC acceptance limit ( 125% ). The 
associated sample results were detects. However, based on professional judgment no data will be 
qualified as a result. 

Replicate 

The replicate met QC acceptance criteria except as follows. 

JCP-MS metals, TOC, and Nitrate/Nitrite: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SDG and 
met QC acceptance criteria. No data wiJI be qualified as a result 



ICP Serial Dilution 

The serial dilution met QC acceptance criteria except as follows. 

ICP-MS meta1s: 
It should be noted the serial dilution was run on a sample of similar matrix from another SNL 
SDG and met QC acceptance criteria except as noted above in the summary section. 

ICP Interference Check Sample QCS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

AIJ detection limits were properly reported. No dilutions were required except as follows. 

IC: 
Samples 1 094 72-017 and ---01 8 were diluted for chloride and sulfate 5x due to high concentration. 

Nitrate/Nitrite: 
Samples 109472-021 and -022 were diluted I Ox due to high concentration. 

OtherQC 

No equipment blank (EB) or field blank (FB) was submitted on the ARICOCs. A field duplicate pair was 
submitted on the AR/COCs. There are no "required" review criteria for field duplicate analyses 
comparability; no data will be qualified as a result. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-520 I 
Fax: 505-299-6744 
Email: minteer@aol.com 

May 6, 2004 

File 

Kevin Lambert 

Memorandum 

Organic Data Review and VaJidation- SNL 
Site: Canyons Assess GWM 
AR/COC: 607233, 607234, and 607240 
SDG: 109472 
Laboratory: GEL 
Projectffask: 7222.01.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNIJNM SMO AOP 00-03 Rev 1. 

Summary 

All samples were prepared and analyzed with accepted procedures using method EP A8260B (VOC), 
EPA8270C (SVOC), EPA8330 (High Explosives), EPA8015NB (SVOCs by GC-FID (DRO]), and 
EPA8015B (VOCs by GC-FID [GRO]). All compounds were successfully analyzed. No problems were 
identified with the data package that result in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as follows. 

VOC: 
The calibration RF for trichloroethene (0.28) was <the specified minimum RF (0.30). The calibration 
relative standard deviation (RSD) and continuing calibration verification percent difference (CCV %D) 
for trichloroethene met QC acceptance criteria.. The associated sample results were non-detects (NDs) 
and as a result based on professional judgment no data wiU be qualified. The CCV %D for 
chloromethane ( -28% )was> 20% but S 40%. The associated sample results were NDs and as a result 
based on professional judgment no data will be qualified. 

SVOC: 



The CCV %0 for bis(2-chloroethyl)ether (28%) and 4-nitroaniline(-25%) were> 20% but::: 40%. 
The associated sample results were NDs and as a result based on professional judgment no data will be 
qualified. The CCV %0 for hexachlorocyclopentadiene (-45%) was> 40% but~ 60%. The 
associated sample results were NDs and as a result based on professional judgment no data will be 
qualified. 

Blanks 

No target analytes were detected in the blanks. 

Internal Standards OSs) 

Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control SampleJLaboratorv Control Sample Duplicate (LCSILCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSO was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD, which met QC ac~eptance criteria. No data will be qualified as a result. 

SVOC: 
The LCS percent recovery (%R) for hexachlorocyciopentadiene (19%) was slightly< the lower QC 
acceptance limit (20%). The associated sample results were NDs and as a result based on professional 
judgment no data wilJ be qualified. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS!MSD met QC acceptance criteria except as follows. 

VOC. High Explosives (HE), and GRO: 
It should be noted the MS/MSD was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. 

SVOC: 
The MSD %R for di-n-octylphthalate ( 148%) was > the upper QC acceptance limit ( 130%). The 
associated sample results were NDs. No data will be qualified as a result. 

Target Compound Identification/Confirmation 

No target compound identificationlconfrrmation analyses were required. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

HE: 
All samples were diluted 2x according to laboratory procedure for this analysis. 



OtherQC 

No equipment blank (EB). trip blank (TB). field blank (FB). or field duplicate pair was submitted on the 
AR/COCs except as follows. 

VOC: 
A TB and field duplicate pair were submitted on the AR/COCs. There are no "required" review 
criteria for field duplicate analyses comparability; no data will be qualified as a result. 

SVOC, HE, DRO. and GRO: 
A field duplicate pair was submitted on the AR/COCs. There are no "required" review criteria for 
field duplicate analyses comparability; no data will be qualified as a result. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

May 11,2004 

File 

Kevin Lambert 

Memorandum 

Radiochemical Data Review and Validation- SNL 
Site: Canyons Assess GWM 
AR/COC: 607233, 607234, and 607240 
SDG: 109472 
Laboratory: GEL 
Project/Task: 7222.01.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summa a-

The samples were prepared and analyzed with accepted procedures using EPA90J .1 (Gamma Spec), 
EPA900.0 (Gross Alpha/Beta) and EPA906.0 Mod (Tritium). Problems were identified with the data 
package that result in the qualification of data. 

l. Gamma Spec: 
Several gamma spec results were "X" flagged by the laboratory due to low abundance, interference, or 
no valid peak (refer to Electronic Data Deliverable). The associated sample results that were not also 
qualified "U" (non-detects) by the laboratory will be qualified "R" (unusable). See Sample Findings 
Summary. 

The following target analytes had a negative concentration with an absolute value> the MDA. The 
associated sample results are qualified as noted below. 

Samples 109472-030 and -031 Sr-85 will be qualified "R." 

2. Gross Alpha: 
The MS percent recovery (o/oR) for gross alpha (70%) was <the lower QC acceptance limit (75%). The 
associated sample results were non-detects (NDs) and will be qualified "UJ,A2." 

3. Tritium: 
The target anaJyte had a negative concentration with an absolute value > the MD A. The associated 
sample results are qualified as noted below. 

Samples 109472-028 and -029 Tritium wiJJ be qualified "R." 



Data are acceptable except as noted above and reported QC measures appear to be adequate. The following 
sections discuss the data review and validation. 

Holding Times/Preservation 

All samples were analyzed within the prescribed ho1ding times and properly preserved. 

Calibration 

The case narrative stated the instruments used were properly calibrated. 

Negative Bias 

AH sample results met negative bias QC acceptance criteria except as noted above in the summary 
section. 

Blanks 

No target analytes were detected in the blanks except as follows. 

Gross Beta: 
The target analyte was detected(?: DL) in the MB. However, the associated sample results were 
detects> Sx the blank concentration; no data will be qualified as a result 

Tracer/Carrier Recovery 

Not Applicable 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria. 

Matrix Spike (MSl 

The MS met QC acceptance criteria for applicable analyses except as foJiows. 

Gross Alpha/Beta: 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria except as noted above in the summary section. 

Replicate 

The replicate met QC acceptance criteria except as follows. 

Gross Alpha/Beta: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SDG and 
met QC acceptance criteria. No data will be qualified as a resuk. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required. 

OtberQC 



No equipment blank (EB) or field blank (FB) was submitted on the ARICOCs. A field duplicate pair was 
submitted on the AR/COCs. There are no "required" review criteria for field duplicate analyses 
comparability; no data will be qualified as a result. 

No other specific issues were identified which affect data quality. 
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Contract Verification Review (CVR) 

Project Leader _..:;,Co;;.;l;;.;lins~-------- Project Name Canyons Assess GWM Case No. 7222 01.06 

AR/COC No. 607233, 607234, 607240 Analytical Lab ~GE;;;;;L;..__ ___________ _ SDGNo. -~~~~4~7~2 _______________ _ 

In the tables below, mark 01rf information that is missi"9 or incorrect and give an explanation. 

··- ·~·,_,, ___ -....-....--- ~-- ~----·· -· ------ . ------- -~ -

Line Complete? Resolved? 

No. Item Yes No If no, explain Yes No! 
1.1 All items on COC cc)11'1Plete - delta entry clerk initialed and dated X I 

I 

1.2 Container type(s) correct for analYses requested X 
1.3 Sample volume adequate for # and types of analyses requested X 
1.4 Preservative correct for analyses reQUested X Gross AlB samples received unpreserved 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 
correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

-

-·- ...... _.. --· . ~ -· 

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference runber(s) comDiete and correct X 
2.3 QC analysis and acceptance limits Drovided(MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duPlicate data provided (if requested) X 
2.5 Detection limits provided;~ pQ[ and MDL (or IDL), MDA and k X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and usino correct significant fioures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery (if X 

applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual QUQiifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 



ARCOC: 607233,607234,607240 
Contract Verification Review (Continued) 

-·- --·- ~· ... , ---·--··-·· 
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X SVOC L.CS failed low for hexachlorocyclopentadiene; Metals 
a) Laboratory control samples accuracy reported and met for all samples L.CS failed high for beryllium 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 
technique 

c) Matrix spike recovery data reported and met X MS recovery failed high for sulfate and low for gross alpha 

3.4 Precision X 
a) Re~icate sample precision reported and met for all inorganic and radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X Chromium, nickel, potassium, selenium, sodium, zinc detected in 
a) Method or reagent blank data reported and met for all samples Metals Method Blank 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X Bromodichloromethane, bormoform, dibromochloromethane 

detected in VOC Equipment Blank; NPN detected in Equipment 

Blank 

3.6 Contractual qualifiers provided: •J•- estimated quantity; •s•-analyte found in method blank X 
above the MDL. for organic or above the PQl for inorganic; ·u·- analyte undetected (results are 
below the MDL., IDL., or MDA (radiochemical)); ·w-analysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 X Missing for HPLC (no sample detects) 

(pesticides/PCBs) 

~-



ARCOC: 607233, 6072.i4, 607240 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Ye.s No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



ARCOC: 607233,607234,607240 

Contract Verification Revi~w (Concluded) 

5.0 Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have bun not~d. 

Sampi~/Fraction No. Analysis Problems/Comments/Resolutions 

/' ' 

Bas~d on th~ revi~w, this data package is complete. ~ No 

If no, provide: nonconformanc~ report or corr~ction requ~st number and date corrution request was submitted ______ _ 

Reviewed by: ' J l-~- Date: 04/26/04 Closed by: Date:, _____ _ 
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CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page~ 

I 

Batch No. /11 · AR/COC I 607233 
!Dept. No./Mail Stop: P~W ¥:MP,i~~:~h,iP,p~di) Project/Task No. 7222 .01.06 0 Waste Characterization 

...... '1,6;-;J\Ai'.OVhiiJ: l\Jh::!::::::. . <VJ~W <gon <ng•~ .. ~·· ~uu ~umnu . .,.~,,~:~!:::::~~;:·:''''''!'''''"' SMO Authorization: ~1 ~.;:. .. I "'t"c" I -Send preliminary/copy report to: 
Project Name: CYN GWM Lab Contact: Edie Kent'803-556-8171 Contract#: PO 21671 

!Record Center Code: ER/1333/DAT Lab Destination: GEL G..• .,j!~ 11 tJ7}1,ti i'l/..0~11._ Released by COC No .. :. ____ _ 
Logbook Ref. No.: ER 058 SMO ContacVPhone: Pam Puissant'505·844-3185 7 c f/ G Validation Required 
Service Order No. CF# 003-04 Send Report to SMO: Lorraine Herrera/505-844-3199 Bill To:Sandia National labs (Accounts Payable) 

Location Tech Area P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque,NM 87185-0154 LC'Cf 'IT .:2.. 

064295-001 ; CYN-MW1D 

064296-001 .. CYN-MW1 D-DU 

064295-002 .. CYN-MW1D 

064296-002 • CYN-MW1D-DU 

064295-005·· CYN-MW1D 

Pump 
Depth (I 

. I ER Site I DatefTime(hr) I Sample Preserv· ICollectioniSample I Parameter & Method 
h (ft) No. Collected Matrix alive Method Type Requested 

378 NA 031904/0907 GW G 3x40ml HCL G SA voc (8260) 

378 NA 031904/0907 GW G 3x40ml HCL G DU voc (8260) 

378 NA 031904/091 0 GW AG 4x1L 4C G SA svoc (8270) 

378 NA 031904/091 0 GW AG 4x1L 4C G DU svoc (8270) 

378 NA 031904/0913 GW AG 4x1L 4C G SA TP,H Diesel (8015) 

Lab Sample 
ID 

'''11{:::: 
::nl.l:u.;~L 

::g:lcl:::: 
·:.::4:\: 

::: 

+ II 064296-005 ·~ CYN-MW1 D-DU 378 NA 3 4x1L G DU TPH Diesel (8015) 
;::: 

378 N GW G 3x40ml I' 064295-006.. CYN-MW1D 378 I NA I 031904/0915 I GW I G l3x40mll HCL G SA TPH Gasoline (8015) 

t' f 064296-006 . jCYN-MW1D-DU I 378 NA GW G 3x40ml G DU TPH Gasoline (8015) 
.:::..n ... 

378 GW p 500ml 378 NA 031904/0916 GW P 500ml HN03 G SA TAL Metal,.; ~6020\ I:Hi).)::!~~f G SA TAL Metals (60~ 

t ,. 064296-009 • CYN-MW1D-DU I 378 NA 031904/0916 GW P 500ml HN03 G DU TJ AL Metals (6020) 

~~¥:~~~·~if~~:,~;~~~~~.:.~~ ~:.: ... !~~Jit~~~-:'Jli!i!i!i! ~~:~:;.;.--o.~:~:~•b 0 No ~i~'f::::;;''' '' 
Name •J Jijgnatu.Je ·: 1 . · lnit Company/Organization/Phone/Cellular Tim Jackson/Org.6133/MS 1087/505-284-2547 ::=:;:':::::::::::::::::' .. .,, 

Sample Alfred Santillanes 1/fY·s-d'...J.Ct'li:· ~ ?{lj Weston/6134/844·5130/228-0710 

Team . . lcP ""• ~·""0 ' M~ I Major Cations/Na,K,Ca.Mg. Filtered in field (.45 Micron) 

Members William Gibson !(J)1 /L{ ~!J'[\.)1 ~ l'i/'tf/1 Weston/6134/284·5232/239-7367 Major Anions/Br.CI,FI,S04 
~ fjJ_ !l I 

.'j 

1.Relinquished by . · -~ / 

1. Received b~ _. ...L._=z.:..t:~o.r.::~~::u:.Wot"-.:::::..li!..:!ld...;;_.::.......:::.:::.:::J.~:::.!:.!::....!-:..:.:.:.;::::......L.:.L::.....;.:_ 
2.RelinqUiShe~ _ rtJ 5:1.. 
~~Recei\Jed_ by 
3.Relinquished by Org. Date Time 
3. Received by Org. Date Time 

5.Relinquished by 
5. Received by 
6.Relinquished by 
6. Received by 

*Please list as !report . 

Org. 
Org. 

..2!1L 
Org. 
Org. 
Org. 

Date 
Date 
Date 
Date 
Date 
Date 

;:: 

Time 
Time 
Time 
Time 
Time 
Time 



064296-014· CYN-MW1 D-DU 378 

064295-013" CYN-MW1D 378 

064296-013 .. CYN-MW1 D-DU 378 

064295-020" CYN-MW1D 378 

064296-020 . CYN-MW1 D-DU 378 

064295-015. CYN-MW10 378 

064296-015. CYN-MW1 D-DU 378 

CYN-MW1D 378 

CYN-MW1 D-DU 378 

o64297-oo1. I CYN-TB3 NA 

OFF-SITE LABORATORY 

Analysis Request And Chain Of Custody (Continuation) 
Jto~/~tl, ~.-if :S 1 (:, .').. 3 

NA 031904/0917 FGW p 500ml HN03 

NA 031904/0918 GW p 250m I 4C G 

NA 031904/0918 GW p 250m I 4C G 

NA 031904/0921 GW AG 4x1L 4C G 

NA 031904/0921 GW AG 4x1L 4C G 

NA 031904/0922 GW p 250m I H2S04 G 

NA 031904/0922 GW p 250ml H2S04 G 

NA 031904/0923 GW AG 250m I H2S04 G 

NA 031904/0923 GW AG 250ml H2S04 G 

NA 031904/0907 DIW G 3x40ml HCL G 

AR/COC-



Internal Lab 

Batch No. t,'-../ 
Dept. No./Mail Stop: 

Project/Task Manager: 

Project Name: 

ON-SITE LAB9'"'6.TORY (RPSD) 
ANALYSIS REQUEST 1 .D CHAIN OF CUSTODY 

SARIWR No. 

Page..1..2f.L 

607234 

Waste Characterization 

-RCRA Date=--------
-Send preliminary/copy report to: 

---~N"-A'- Room: NA 

I I 

C>#.ijPj I r; 01 (!,f..[J,;"'L - 10 Release to ERCL On-Site Lab 
. . . 9 t__ If!:. . . 0 Release to Off-Site Lab 

1 1 
• • -·" " • • • ----· -This COC Number Releases 

Sample 
Team 
Members 

coc 



ON-SITE LA BORA TORY 
Analysis Request And Chain Of Custody (Continuation) 

PageJ...Q.!L 

ARICOC-

DatefTime (hr) 

<:?!3.1!1.1!1.<! .~P~.~ J~.q~:! l ............ (!_ ~-

Spec (901.1) (./ ~ i ·············-··········-·-··············· 



CONTRACT LABORATORY 
nternal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

Batch No. 1'1~4 SMOUse ARICOC 607240 
Project'Task No. 7222 .01.06 0 Waste Characterization 

SMO Authorization () p -Send preliminary.lcopy report to: 
Contract#: PO 21671 Ernest Vins<mV505-284-2507 

Depl. No/MaW Stop: 6133.'1087 Date Samples Shipped: 1--:::--Tz~:t_ 
ProjecVTask Manager: Sue Collins Carrier/Waybill No. '3 S c;! ;;;l "3 
Pm1ect Name: CYN GWM Lab Contact Edie Ken11803-556-8171 

Record Center Code: ER/1333/DAT Lab Destination: ..:;;G..;;E;,.:;L;_ _______ -l
1 )'r!"li~ odin tr tiJHJ~r 

Released by COC No.: ____ _ 

[J \lalidatioo Required Logbook Ref. No.: ER 058 SMO ContacVPhone: Pam Puissant/505-844-3185 \ 

Servk:e Order No. CF 03-04 Send Report to SMO: Lorraine Herrera/505-844-3199 f Bill To:Sandia National Labs {Accounts Payable) 

Albuqu.erq'Je, NM 87185~154 L{; 9 '17-.)... 
Location !Tech Area I P.O. Sox seoo MS 0154 

Building /Room Reference LOV(available at SMO) 

Sample No.-Fraction 
ER Sample ID or 

Sample Location Detail 

~.v 064304-001 ' CYN-EB2 

~~ / 064304-007 • CYN-EB2 

I • 064304-015 • CYN-EB2 

I ' 064305-001 ·' CYN-TB-5 

Pump ERSite 
Oepth (f\) No. 

NA NA 

NA NA 

NA NA 

NA NA 

DaieiTime{hr) Sample 
Collec\ecl Matrix 

031904/1040 DIW 

03190411042 DIW 

031904/1 044 DIW 

031904/1040 0\W 

Container Preserv-
Type Volume at'1ve 

G 3.x40ml HCL 

AG 4x'1L 4C 

p 250ml H2S04 

G 3'1<40ml HCL 

Collection 
Method 

G 

G 

G 

G 

Sample 
Type 

EB 

EB 

EB 

TB 

Flarameter & Meth<>d 
Requested 

voc (8260) 

TPH Diesel (8015} 

NPN (353.1) 

voc (8260) 

RMMA LJYes L:J.Jo Ref. No. Sample Tracking SmoUse Special lnstructions/QC RequiremEnts Abnormal 

Lab Sample 
ID 

oos-

Sample Dlsp<)sal ·]Return to Client dDisposaiiJy lab Date Entered(mmlddlyy) 63la"iibY EDD C Yes 0 No Conditions on 
TumaroundTime L..:7D.av UlSOay <J.:-]30DaV Entereci'Dy: ::Jl1C._, LevelDPackage S Yes 0No Receipt 

!Return Samples By: ·1 l J Negotiated TAT QC inits. \ \\ *Send report to: 

Name r$ig!)atur.~_... ,1l Ani! l . Company/Organization/Phone/Cellular Iim JacksonJOra.6133fMS 1087/51)5-:;!84-2547 

Sample 
Team 
Members 

Alfred Santillanes J-ltz;£5 u.re:~ston/6135/844-51301228-0710 
William Gibson V.J llll . 'MJ /j{ ~·;!( //L.{//J/1 ·~·I Weston/6134/284-52321239-7367 

I /' 
'I 

1.Relinqulshed tl.Y1.f/d,?l..tlb!_jdlt ,f/_ ..... ijl ___ Org./,1 1'1- Date 1J.'ZJ./01. Tirne-C~c.?' 4.Relinquished by 

4. Received by 

S.Relinquishec:l by 

1. Received~ L j:_ -;DZh,.., ~",IJ" Org./// }'J D<lte 3.V22'ftCfTime 0.1'_l'S"" 
Z.Relinquish~/,: t; ~- ''·-tte_Or~yg~te3Yz.b'rl"firne /~''0 
2.Receivedby '"),..11' ~~..---.-- ~-Org~ -Date 1 r Time 5. Received by 
3.Relinquished by Org. Oa\e Time 6.Re\inqu'1shed by 
3. Received by Org. Date Time 6. Received by 

•pfease list as separate report. 

Org. Date 

Org. Date 

Org. Date 

Org. Date 

Org. Dale 

Org. Date 

Time 

Time 

Time 

Time 

Time 

Time 

Lab Use 



RECORDS CENTER CODE: ER --------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECTNAME: ~D~S~S--G~WM~------------- PROJECTfTASK: 7222 01.09 ___ ;.._.;...; ______ _ 
SNL TASK LEADER: Collins 

~~------------------
SMO PROJECT LEAD: Herrera 

~~~----------------

ORG/MS/CFO#: 613411089/CF022--04 

SAMPLE SHIP DATE: 5/2512004 ~=;..;;....;.. ______ _ 

ARCOC 

607543 

607547 

LAB 

GEL 

GEL 

LABID 

113645 

113645 

PRELIM DATE FINAL DATE 

6/1612004 

6/16/2004 

DATA PACKAGE TAT:I I RUSH 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #IDATE CORRECTION RECEIVED:I I 

CVR COMPLETED BY/DATE: lA '\ • p,... C n 1\A CL:Z. · 
FINAL TRANSMITTED TO/DATE: 

""' 0. ~Q__;~ ./ 
SENT TO VALIDATION BY/DATE: '~ r·.-.. ./) 

REVISIONS REQUESTED/REVISIONS RECEIVED {DATE):( I 
VALIDATION COMPLETED BY/DATE: l~~-

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE /h/t-1 

CD RECEIVED BY/DATE 

Tc('ERDMS>oR RECORDS CENTER BY/DATE: )!_. ;!(&~~ n:~__,c~_J-
~~ 

COMMENTS: 

EDD 
ON Cust RC 
Q CD CD 

I X INORMAL 

[p -- .;)3-t)CJ-: 

G ·-,). 3 .. c,£1-
t~l.::lY lr:.(.f 

I I 
r• .!. ~ .. - ; 

7h_ s/&/0-
. .r 

7_-d3 -<~</ 



Sample Findings Summary Page 1/1 

Site: DSS-GWM AR/COC: 607543,607547 Data Type: Organic, Inorganic. & Gen Chern 

E ~ E i 
Q) 

:::l ~ 
II) ·e c: :::l ·;::; 

J 
<ll '6 ·e 0 

0 "' :I .... <{ 0 
Cll u: .c: (/) 

u ~ ~ ./:. ~ 

rn ~ C)! 1.0 u 'f I ::e (") co (") "E co I "f ' t- (") N 
ll. "f 

I I 
~ "<t 0 0 g 

~ ~ 
co 

~ c!j 0) 

t- <o 
t- ..... 

065025-010 CTF-MW1 J,B,82 J,8,82 

066034-010 CYN-E81 JIB J,B j 

065025-014 CTF-MW1 J 

065025-013 CTF-MW1 J,A2 ' 

' 

! 

I 

VOC and HE analyses met QC acceptance criteria. No data will be qualified. 
L__ 

Validated By: ~ ~b Date: 07/16/04 



Analytica~ Quality Associates, Inc. 
616 Maxine NE 
Albuquerque., NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

Date: July 16, 2004 

To: File 

From: Kevin Lambert 

Subject: Inorganic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 607543 and 607547 
SDG: 113645 
Laboratory: GEL 
Project/Task: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6020 (ICP-MS 
metals), EPA7470A (CVAA mercury), EPA9012A (fotal Cyanide), EPA9056 (Bromide, Fluoride, 
Chloride, and Sulfate by Ion Chromatography), and EPA353.I (Nitrate/Nitrite). Problems were identified 
with the data package that result in the qualification of data. 

I. ICP-MS metals: 
The following target analytes were detected(~ DL) in one or more of the blanks (ICB, CCB, MB, and EB). 
The associated sample results are qualified as noted below. 

Sample 113645-005 Cr and As were detects< 5x the MBIEB and will be qualified "J, B, B2." 

Sample l \ 3645-006 Cr and As were detects< Sx the MB and will be qualified "J, B." 

The serial dilution relative percent difference (RPD) for Na (17%) was> 10%. The associated sample result 
was a detect> SOx the RL and will be qualified "J." 

2. Ion Chromatography (IC): 
The MS percent recovery (%R) for fluoride (165%) was> the upper QC acceptance limit (125%). The 
associated sample result was a detect and will be qualified "J, A2." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 



The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

No target analytes were detected in the blanks except as noted above in the summary section and as 
follows. 

ICP-MS metals: 
Sodium was detected(?. DL) in one or more of the blanks (ICB, CCB, MB). However, the 
associated sample result was non-detect (NO) or> Sx the blank concentration; no data will be 
qualified as a result 

IC: 
Chloride was detected G:: DL) in the one or more of the blanks (ICB, CCB, MB). However, 
associated sample results was ND or> Sx blank concentration; no data will be qualified as a result. 

Laboratory Control Sample (LCS)/ Laboratory Control Sample Duplicate (LCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as noted above in the summary section and as follows. 

ICP-MS metals: 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. Also, it should be noted that the MS 
%R limits do not apply for target analytes with sample concentrations > 4x the spike 
concentrations (see Data Validation Worksheets). No data will be qualified as a result. 

CV AA mercury and Total Cyanide (TCN): 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC ac(;CJ>tance criteria. No data will be qualified as a result. 

Replicate 

The replicate met QC acceptance criteria except as follows. 

ICP-MS metals, CV AA mercury, and TCN: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SIXi and 
met QC acceptance criteria. No data will be qualified as a result. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria except as noted above in the summary section and as 
follows. 



ICP-MS metals: 
It should be noted the serial dilution was run on a sample of similar matrix fi-om another SNL 
SDG and met QC acceptance criteria except as noted above in the summary section. 

ICP Interference Check Sample (ICS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

IC: 
The sample was diluted Sx for chloride and sulfate due to high concentration. 

Nitrate/Nitrite: 
The sample was diluted Sx due to high concentration. 

OtberQC 

No equipment blank (EB), field blank (FB) or field duplicate pair was submitted on the AR/COC(s) except 
as follows. 

ICP-MS metals: 
An EB was submitted on an ARICOC(s). 

No other specific issues were identified which affect data quality. 



Analytica~ Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-520 I 
Fax: 505-299-6744 
Email: minteer@aol.com 

July 16, 2004 

File 

Kevin Lambert 

Memorandum 

Organic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 607543 and 607547 
SDG: 113645 
Laboratory: GEL 
Projectffask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev l . 

Summary 

All samples were prepared and analyzed with accepted procedures using method EPA8260B (VOC) and 
EPA8330 (High Explosives). All compounds were successfuiJy analyzed. No problems were identified 
with the data package that result in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as follows. 

VOC: 
The calibration RF for trichloroethene (0.27) was <the specified minimum RF (0.30). The calibration 
relative standard deviation (RSD) and continuing calibration verification percent difference (CCV %0) 
for trichloroethene met QC acceptance criteria. The associated sample results were non-detects (NDs) 
and as a result based on professional judgment no data wiiJ be qualified. The CCV %0 for 
chloromethane (-27%) was> 20% but~ 40%. The associated sample results were NOs and as a result 
based on professional judgment no data will be qualified. 

Blanks 



No target analytes were detected in the blanks except as follows. 
VOC: 
Toluene was detected (2: DL) in the equipment blank (EB). However, associated sample results were 
NDs; no data will be qualified as a result 

Internal Staodanls OSs} 

Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

AH analyses: 
It should be noted that no LCSD was Jli"OVided with the SOO. Laboratory precision was assessed 
using the MS/MSD, which met QC acceptance criteria. No data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MS!MSD) 

The MS/MSD met QC acceptance criteria except as follows. 

VOC: 
It should be noted the MS/MSD was run on a sample of similar matrix from another SNL SIXJ and met 
QC acceptance criteria. No data will be qualified as a result. 

Target Compound Identification/Confirmation 

No target compound identification/confirmation analyses were required. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

High Explosives (HE): 
All samples were diluted 2x according to laboratory procedure for this analysis. 

OtherOC 

No EB, trip blank (TB), field blank (FB), or field duplicate pair was submitted on the ARICOC(s) except as 
follows. 

VOC: 
An EB and TBs were submitted on an AR/COC(s). 

HE: 
An EB was submitted on an AR/COC(s). 

No other specific issues were identified which affect data quality. 



Data Vali .on Summary 
Site/Project: ., ' ~ - ( · '. '· ." Vi Project!fask #: /,...../ _J .,- ( ,·,r. 

- ' • 'I I # of Samples: - · Matrix: "' .r_ . " _- ·- • 

ARJCOC #: ; :: · - 1. -; _: 'Z Laboratory Sample IDs: I I 5 · 'J:; r: . 
,... 

Laboratory: · .1 

SDG #: /I ) ~ r..l5 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 
I 

J = Estimated 
U == Not Detected 
UJ = Not Detected. Estimated 
R = Unusable 

Analysis -
Organics ; : J_/ ., 

r Pesticide/ HPLC RAD I Other 
VOC I svoc 

PCB (HE) 

../ 
I I I I v y 

/ 

/ 

" ' I I t ../ v v \.< 

v" v -r· I J I v I j .I 

'rf 
~ v \ I v I _/ v . 

./ I I I t v ..; / I v l ·· .. ' ./ 

I : :~. l' 'i1l0~ !I :-::7~~:r;~'· . r I:: l , .: ; . 
.. , ''"·•!· I !!·'• ': ,: ·_·,: ,; .. _. ... ~-~- : •,. -:. . ::' _:_·'_·_····. --.:: ' •I I . I I / I . . ./ 

: :j~j_~j ;._1__~:~~ :::: :"•: :, : : :~::·:,: :~ ·!:: : L' • •(\~·:_~·~·:: _!_•_'~ :1 \... ,/ \... ' "" 

../ I f I .J 

i'! E' .. :rl':· :' ., .: ::r:J:r:;,._:;::; ''··'l::T·!.Ti'!i,i•i·~ ~~i.''l': : ~·· ·. ·'1:: •.• ::· r:::mu~~~::~ ;y,: ::.: ;, ./ I 1•'\ ''''I''"'" ill ]I:'"' 1.· ' :L: ... ;, ·. ,, '~ ' .' '•l'tl"''i'''''l•il'"i""' i' I ,. '·I,, I_. ,,! "' :·'' l -1 I, ;'I,' 
~1:1 ~; iti ~~l rii!_-u- ::; :!!Lt ~L.:~~~i:).'.i ;:. :_;_iJ] .:jjJl;l::.r::i~J~~::I;di i ~~-~-~ · :J :_ 'i~ !:UiJ:J1J;i_:l_:i!~: ~~: 1.~1::.!.. i~; .i .. 

v ~ ~a~,Ji.l!:il!rT'i!!IJt:: . : , ~ :n~:iJ~;:~,il,!iil'!'[s[l;ll!·l-iiil; · : i , :!1'~ i!: ~ :~: ;;·:,·: 
: · ''t·. 1

• ~-~~-: • i i" I''''' , . 'I I "l'i' pr 'I ' ''I'J ,, 1 : -~; . •;·;:; 'l'i'i' · 1
. I;! i :; :;~-~ i '_:_: i!'i I •I' • ; ' I / :1,i~: ~~~.~. ;j .. · ; :1i ~~ . ; • I i! I l•ii'i:: : ,!, 1

1,1' 
1 

:: ;:::;; ~ :- ~l:'t· .: Hi iV:· :;; · :: , ~,li;i~ i·:;, ,;n i 1;~ 1-' · : i,·i : ~! ·; ~: · :!i· 1 ;:i: : 1:11·:. ; 
'"-"'-""-...... ""'-''-""' 
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;;rr:-ir:.~-! ;_: ~: 1 ~ ~ ~~ ~. 
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Check(-./) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided / . -
Other: Reviewed By: 1._.._._. ' ./- ~----:;_ . /.c.-"/ 

B·l2 

I I!~ ' / fo. I _. 

Date: ----'·------



Volatile Organics (SW 846 Method 8260) Pagel ofl. 

Siteff'roject: 

Laboratory: 

[) S ~ ·· (. '~ I' I AR/COC #: I ( i <:· '-I ~- . "' / I s '-! 1 
( . ,.-, SDG#· !./ <:.t :.;< 

0:. .• ' • ----'--~· '..:::'"'"----'---'·.::..;...·' -----

#of Samples: ~; Matrix:-~~·~:{.......;._~·~· ·....:..:....~----
' / ; , . / r . ,,, 1 Labomtory Sample IDs: · .~ . ·' • · . ..-- / • . ' 

\ 
........ --.. - . - . . - ~~-·- _._, -- ,...-' -~ ... 

~. Olll\b. CCV 0 
T Min. ~ RSDI %[) Method lCS MS Field E.qutp. Trtp 

IS C~#l Name c lmrcept R2 LCS LCSD Ms MSD Oup. 
L RF <20%1 EHIC$ RPD RPD RPD Blanks Blank• 

>.OS 
0.99 

20% 

1 71-S3-6 1,1 1-tridtlorocthane v 0.10 /t/'. J J / ,/ -~ v v v ,/ .; 
l 79-34-5 1,1 2,2-uuadllorodhane '·./ 0.30 i v v l j ll. .I 
2 79.;(}0-S 1 1~4rid!J«odhane v 0.10 I v· I l ) l 1 l j 
1 75-34-3 ll~oroedu!Ae ,/ 0.10 •./ ..; ' \ l ' . 

1 75-35-4 1,_1-dk~ ·,_,/ 0.20 .... ./ 1 ( 

l t07.Q6.z l_.24clrlo~ / ~>.to j .~ / I 1 \ !. 

I 156-59-2 dt-1,2-d1cl!loroetheae ,i 0.01 ./ ./ \ ' I 

' 1 n.-87-S u~,.ltl'li....., v-· 0.01 ! ·../ ·..! i \ i 

1 'n-93-3 2.:i..ri. '(M'IInl'lhblk) '\/" li>.OI ./ .j ' 1 I I j 

1 i~ ~l"· ne 1./ .. ; -./ ' 1 ' 
l 

2 ~n-1s..o l-h~(MBK} ,/ ().01 ·v~ "" \ I 

2 lOS-10-1 l~l._..;;o.ia (MIB1<) ·.1 n.1o •./ v' ., \ : ! 

1 67~4-1 r .... ..,.,_,tO:rblk) ,J 0.01 o/ ~- \ I 
1 71-43-2 ~ / 0.!10 ...,,!' _,. \ I I 

I 

1 75-27-4 bromodid! lorotlldhanc •' 0.20 I ./ ../ l j 
3 75-25-1 ~fQ!:'m :v {).10 ,/ .;' -· ! 

l \ ' ' ' 
l 74-83·9 bro!nomeibaue ../ 0.10 JtliJ .. I 
1 75-15.0 carbal disulfide J 

0.10 J -./ / ' i ' 1 ., 
1 56-:23-5 auiMM. tetnM::hloriAle . .,/ 0.10 ; .,/ " I 

2 108-90-7 dtlorollelrmle -· 0.50 \ . ., ,. ' I 

1 1S..00-3 '•/ (t.Ql I . ., :,;' i ! I . ' j 
1 67-66-3 dtlo~ .,/ 0.20 ' v ' I ~ 

1 74-87-J dtloromethane ./ 0.10 ·.• ,or) 7 _\ I 

I 10061..01·5 cia-l,l~thl ,; 0.'20 .... ~ / ' 
2 124-48-1 dibromodtiOI'Otll5hane I/ 0.10 .,/ ·. ' 
2 10041-4 Cl -I_ 0.10 "\/' ./ 1 ... 1 ! .1 ' ' 

I 

l 1S..09-2 metbylenc dtloride (lOxblk) I./ 0.01 ,/ / I ! 

2 100-41-5 &tyrme ·.;' 0.30 f.' I ,/ v' I 

~ 117-l8-4 ~ IV ().20 l -./ .,/ ' 1 ' ' v l 
2 108·88-3 wlume(lOxblk). ./ 0.40 ! •/ r .. : r- I ,, 
IZ 10061..02-6 tnaJB-1 3-d.kht i) I ..I 0.10 ' .,. ., : ./ I 

1 79-0l-6 trtdlloroetlttae tv' 0.30 <:...t. t {_ \ l 
1 7$;.()l-4 l'!'lnJI~ !../ 0.10 l .... •' j ; 'i J 
2 13J0-2Q-7 Lxyttn~uutl .I 0.30 . I 

108-0~-4 vinyl aatatc j \:· . ./ / 
- '"- - _\/_ ~ ~~ ·--- ! \l 'j . .J ! .V v I 

Comments: f_. / "---:. I . 

c:· I~ ;-· ~,\.·-.::--•-. , ...... >-c·: · 

''·"" .J.,..,(,.-, . . '') ·-

Notes: Shaded rows are RCRA compounds. 

n(, ::~ ")~·-······ .. (.; ..... ~t-• ... <'.ZL..-<.··jl f,_,·.,.. .. 
I ' ' 

' (' : 
ReviewedBy: ,<._.,_,~--,.,, /-f -~··"~-<!--•. !' Date: t i -/( ;, <J 
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Volatile Organics Page 2 of2 

Site/Project AR/COC N: _' : <;' -i ~ ... - 1- :; '-11- Batch #s: ----------------------

Laboratory: SDG #: # of Samples:------ ~~: -------------------------
Surrogate Recovery and Internal Standard Outliers (SW 846 Method &260) 

Sample SMC1 SMC2 SMC3 
IS 1 IS 1 IS 2 182 IS3 lS3 
area RT area RT area RT 

"' 
' ,, 

'\. 
--, 

'-, 

' ~' I 

~ 
I 

' 

s 
•, 

:~ 
' 

j)!..._.:: f 
: 

I., /' "--,...__ /-' (~ r '.._..,<; .f.,_.;~,c; ~ 
"'-, 

( ~,--:. ,/r/Li 
"-.. 

"· '-·. 
"'-.._ 

"'· .,'-
., 
' ··. 

' 
' 

-
-------- . . - - - -----···-··- --- ~~--- - --· -- -- --- - ---- -- - --- -- - - ------- ---- ~ - ~--

.. --T 
SMC 1: Bromofluorobenzene IS 1: Fluorobenzene Comments: · · -·.~ ... ..c.._...---;·.~ • .. '-··7'.., __ ~<_ .... -(:?: .... ; ... ·~-:c...,.,./ .... , -· -.... I.:: 

SMC 2: Dibromofluoromethane IS 2: Chlorobenzene-d5 
SMC 3: Toluene-dB IS 3: 1,4-Dichlorobenzene-<14 / t 1: 

0 ---. . / // /" 'L.- ~ •. ~, / l _,_· I fJ;', -:..;(---· / I~ '•":A,_J;J": .......... ·!' 
, '-< - .. - - •. - -- - . I • . . . , , ,. /' 

·; ' I ,. . ' ; ~.Y ···. 1'1-' i (.t (. I· I • ·; /', .. { '· • I 
/,' .. ·-~._,/'" ·- ........ (..- .. - ~ ;.'., f 

~ { •· / . ;-, , . - .·· . ~-· .,_.>· r ./·-:~-c ... ~ . .f'o; 

I ( ' . , ~ ' ' : ' '\. .. .-"!·'"· -~ ,_...,..,. •• ••· - ....... ;. ? 

·• ~ ... :.;A- •..• ,,1 ~ • •• .., • .. .I~- . ...J / // - ~ ',A_,c't/! 
-"· . .• -r ·' ~ /--'• ,_,..,._-('_, . "(', ·,:.M '-":.,. 

~-- v•. ;.·:...··· •. -<'·_,...- .l.. ~. ....... .(' , .... ~ -··~ { ) \. \o ... _, .) '.- ~ .. ~' • . • • ~ - :' / 

. --· . ' '; . _l-

.J ... ;., ~ ,.... . .. ,./# .·• _,. <"-·'-./. r\/ /· . A • 

J: . /,. ~- ... {( . .( ~ .,. -·· .. ( ·/. .. ,/ :. 
I t ,. 

' '~"'. ... ... -- (. ~--- . ' 

' ' . 

.. ., -·· ' . _.k.-., . ... _-~ .. ;_:_/.~·"l.-1('---~- ,·.:...,. ... -(_/1..__.,....4~-\.,.·'· . /l. 
1,1..; ·--- - ... . J ... ' • j _,r-r-,· If ,_, J. r ~_,_ ___ ,~ .:.,../ •.. ~.._ - ~~ ~ .•.. ': .. 

·I .., -· , < . • - . ~ .- ·• . / / I o1 ° r"o ~.;, .('". • \ ·~r J' ~_.·•' 
' ', ' < I)-\ 'f- L•_L.··--<-··-·-.·.J, -··-···---/ 1_,,...,.1, ....- -

,....-"!"..,. -::~·J.....<; ~- . -. . .... ~ 

.• / ... , 

..,}~..-: .. ,.,v-'j ........ / ,,?_A..-~ ...:i 
. I 
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High Explosives (SW 846 Method 8330) 
i' 

Site/Project: 1 - .. ; /"" ARJCOC #: · .-, ~ · · · ' -.: - .J ... Laboratory Sample IDs: I . )' l £ I •; · " 

Laboratory: • SDG #: // ~ ;,. Lf S 

Methods: ll '. ~ ~: j ( ( /i I. ) 
'J #of Samples: __ _.c....:;__ __ _ Matrix: ;.. -· ,. · • Batch #s: ' · _ ! ·, -:-

--~~~~~~~~--------------------------~ . curve CCV Mtthod LCS MS fllald • Equip. Field 
CASt NAME \ lnteccept Rz %0 Blanka LC'S LCSD RPD MS MSD RPP = &Mme. Blann 

.99 20% u 20% 20% u u 
2691-41-0 HMX / ,. .... 

'- J -.1 ,.1 ··,.t 
' ' v 

121-82-4 RDX / l 1\ j 
99-35-4 U 5-Trinitrobenzene ... \ ) I 

I 
99-65-0 l 3-dinitrobenzene I : \ ' 
98-95-3 Nitrobenzene / i 

\ 

479-45-S Tetryl ·/ 1. ; 

llS-96-7 2,4,6-trinitrotolue.ne •J ' I \ 
35572-78-2 2-amino-4 6-<ii.nitrotoluene / \ 
19406-51-0 4-amffio-.2 6-0initrotoluene / I I 

121-14-2 2,4-dinitrotoluene ·../ i I i 
606-20.2 2,6-dinitrotoluene ·I I ' 
88-72-2 2-nitroto\u.e:ne I i 

99-99-0 4-nitrotoluene / ; 

' 
99-()8..1 3-nitrotoluene / .,_. '. j 
78-11-5 PETN " y 'I I 'f ., 
--- -~ -~ --- -- -- -----

Sample SMC%REC SMCRT S#mple SMC%R'EC SMCRT Comments: 
""--., .. __ 

-·--· 

'I l/j ('_.f .. '<, 

_ _ _ ____ i _ ------ I ~ . -- --~ -- - - ------- ----

Confinnation 

I -~ ;.f ~· I~·-~ I &P>~:{ t{ I RPO>Z$% -~~/v_: lr. ' : I 1 ~ 
Sellda4o-aqueom ~avenlolu _. ,..-
mg/kg"')tg/g:[(J.lg/g)x(sample!l1llllll{g}/samplevol.{ml})x(l000mllllifa")}IDilutionFador"'J.18II ReviewedBy: {~ "/ - ;. ( / Date: ( / // /. / 
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I ' I _.J 

Inorganic Metals 
·- ' / l / Site/Project--~.._..;.--~-- AR/COC #: ~--'-' : : .. : ~· :, :: - - : Laboratory Sample IDs: I I :._ ~( : I c- !"; 'I-- ' ' I .:. 

Laboratory: r-::. ( -L SDG #: ~ - · ·; 
' - - . -- /' .- ) I I . ~. . I I \ Methods: i...F1 ( { --'J~ , r : -I'' 111 -----~~ , · ... r ·! t 'I l(. I 1 ·'/' 1 ) •,j 

J I 
~-{L J~ ' ~-

# of Samples: - ' : _.L Matmc ~LjC u .• .:..- ....--- "'/, Batch#s: _5;~.::.-~;: - -~ _5_~-··c -,~J L~~';_,_ _ _.~~:_-__ _ 

QCEiement (;;/' •, \ !) 
I 

CAS#/ 
:' l .I 

i 1 I 
I - -j-.1(. i Analyte Method LCSD MSD !Up. ICS 

SerUI Fkld 
Equip. FkW TAL ICV CCV ICB CCB 

Blankl 
LCS LCSD RPD 

MS MSD 
RPD RPD AB 

Db- Dup. 
Blab Ul:tutb b)l. I 

don RPD 

74l'MO-S AI i 

'1440-39-3 9a v -./ ,.·· -/ . ./ / V" \ v It v ./ ·\,.;' 1\ ./ II 
7440-41-7 ~ \ I 

7440.43-9 OL -./ ,_; -,_' .-.L ./ "' -./ ./ 1 .L c/ "' I -v' \ 
7440-70-2 Ca ~· v -/ v' ~ .. -/ J..J,j ·,./ ./ v \ 
7~7~Cr v· -./ ,/ .'IL .I -A .. 'ilc:rrr-'5 j-' ,_ fv ' -./ -/ \ b.00/'14: I c ((.'l..f"'/ :.l' I -, v 
7~-4Co \ 
7440-,0-8 Cu 1 

7-439-89·6 Fe 
7439-95-4 M_g .. / v / -./ N - / '.·· v 

7439-96-.5 Mn \ 
7440.02.0 Ni I 

7440.()9·7 K / ·/ ' / . - .. ./ ·./ v 
__ , ... 

74f0-%l-4 A_1 .I I 
" J -.,/ ;/ / ;\ ./ ·/' I \ v \ v ... 

7«0-23-~ Na / ·.,,/ ....: k~~ 1·{1 ~- ./ .tUft / -· JJ"J ) ' t)_ C·r :·-., 
7440-62-ZV ' 

; 

7440~Zn \ 
; 

7.09.92-1 I'll ~ -,.' v ,I v ,_; ..; v' ./ .j . ., I .\I" J 
'n.IZ ... 2$t \/ -./ ·.;· ;/ .; / v \ v' ' / ../ "' l ./ l 
1~AI ·/ .· . ./ ·f!tirnl \ .; t/ ;,/ -/ O.OOt~ J t ·•; ,{.1'-j'l !), t~('! " - ' 

7 440-36-0 Sb ' 
744Q.2&.o 11 

7439-!n~Ki! / ·~f "'" ;/ ~~ \I ,; \ 
·~ , ,,I ,. .·,1 ;\/ .:..t \ / \ 

<..'ymideCN 

Notea: Shaded rows-~ RCRA 11lt'tals. Sollds-to-aqueoua COR~e~n: mg I kg= 1£g I g ; {(flg I ~ x (~le mass {g} I ~le vol. ~ ~~ ,21000 ml: 1 lita");, I ~-on ~a®" ~ )l.g I I 

Comment11• ( · ... - ··- -,,, .... •"-'·< ~~/ ..;;,_.,.,.. ...... i.e', •"'"-""'-,·<:: .... --:..-;>r:. ----~-, ..... '- ~-~p··--· ... ~ .. , ,-/1. - /! (_ 
•.. i.> .~ .. __ -- .. _."'·-;. • .. -- I r.., J. . : . • ( , ..- -

~yl.j- T; .. l'h ·_?, '" --'~· ..... ~_ ... _[.... J,,_,, ,_/_/}A: ... __ :;;., :, ' . ·_ -. __ _,. ---
/ .- /- .- f ' f ReviewedBy: r·-.r , __ /"" • _,....,_ ..• ~· ...... / 

I J - '-I •l .- I < 1 •- ~ __,. , . ·~I- . - ' " -
Date: ~ 

< t .:_-
.- -f.j' 1 J_.,A -

._ I n .:.'- /~ . , r_- t 
B-14 



,; 

/ j 
.._ Cz. Ft-

rr---._.l.-./~-~- 1".- ·- I • - ) :.. ,.. ·., P, 

Blank\Ana!yte r: r. 'J r / ( -~ < f 

,._. . ~ ,.. { . ;::., _· . ( . • ' -~. :;: "' 1\., _,;:; 

;:: ,.. ·. -. f3t. .-. -./..L.L)t 
":. A i <-·~- /(•!'-· / ")·,( . 

I . ~- IlL~.._ tv' 'r /II 1 ;,,_.. ~~-•~ 1 

11 ., ' . •· " . I . ;; ,) ' . -"'-. ··- > ._ 
i.1-:~ '1r) Jh .:_, Tf/, 1' 

Negattve 1uescnpwe Ftags 
Btank>=DL Nm_ative Blank>RL Positive Blank>=DL Positive Blank>RL (If applicable) 

<SXDL=J, NOs=W, <SXRl=J NOs=R <5X Blani\-J, reported value= >10X blank B::aMB, B1•TB, 
~L = no~---~ ' NO or >5X .. no qual B2=EB, B3=1CB/CC8 

I c I c.; '-1 ) ' : (. f .;; '-/ ,-> 
r 1 / 1 / ,·· 

I ' ' 

/' ' 
,· 

-; 

f i • c -· / I ( (' 
. '1 . 

-f'-<< .. -·, / ,' • ·:I ·' J . "' . 

I • 

t·-'' ·o 

· 1·)_. · ~- - I r 1 -~ • , : f· -,J.-'- '-'"" --:... ........... ~-----L· ,, - "-- "'- ._ 

·' ,. I 
I y f" • ' ~-

/\1 (I .. / 
J -z.:, r . 

" 

(_i ,\ 1.· . I I 

1 
'I 

·~ 

,,?"'-~ 
~. ~-

J! . J 



General Chemistry 

Site/Project: 
,- ·, ., ~ .,. ,.. I ':;. ,. .- --
.___) ~: _:;. • I\ i' ! AR/COC #: -' t-:> .._ '> '- '- t ... --1 / Laboratory Sample IDs: · ': · - · 0 9 _ .:: 

Laboratory: ( ( ( SOO #: /I S ', '· ; ', 
I 

. . , - ,_. } '> , - '- . . ,... ~ - • ·, . I • ;,: . ) 
' . ~\-/'' -ft ,..,-,. ) I- f'•._.t ~. r;t• !... . .• \ J..:i .. ; ... (~I l . } 

Meth<xi•. d ·-·2 .. ···"'''"'•,··'' . ... . . -;'· •.O.J< •f(-1' J - •• J 

Matnx' . / B tch # / ' .. , . ' ' ' . - ,. ' <" . I j f I 1 ) ' . '"'"r v.._ "--(-'-"-/+ a s: .... : ~ ") 1 _) <(; f :. ,;. :0. >-. '-' _:J'- .> . -
I / ' 

# of Samples: } 

CAS# I 

·- ·'-. '-· 

-(._ L 

v ;·, ~ <,' 
_ f - r 

/(; "f/) f .. 
(. , .. f .......... 

l . . 

-:; ;_' -< 
-··1. _.,.,.,. 

1-q-":5 

A .,~t~'r 
' . 

A8alyte IT 
Aj ICV I CCV 
L 

! I' ;\, ~--~ ., 
f3t>.r·•• d ·~~,..I ,/ I ·.) 

, t. I!' ,_ I ~.f, I ;. 

I ''Jcj I / 
.• 

. j>.. - \. I v ,; ~- : ' ( . . 
/';-- '; ,.-: -I'·· I 
' ' '''/ 

1/ I '·· 

G 
ICB I CCB I Method 

BlaDicl 

" 
1/ 

/ ,,, . -"" 
r;.~' 

./ v 

\,/ 

··./ 

/ 

j 

J 

./ 

v 

./ ~\ 

I \. 

I 
·./ 

v 

';,.4_/~ :_~..~~ .... _,.,.~. ~-~·t .. -. . f-<-· .. -~.~ 

-~I 
,; l 

-: ' 1 ~-} :: ... 

·J 

v 

, 
( 

I I /" 
,/ 

\/ 

·I 

( 

v 

/{. ::)/1 I. -:) 0 (:.. 

/) 
'._}/ 

)x 

6/K 

/.I? 

Comments: C....:. ~---, T._ A 
-.t..'J •. / r; ~ I /.1. •• :~ .. ~ .J:· ;: __ , .Z.-:..~ (I.' ~ ( C'\ ,. A ~ .J ·:· ~ -.- :. •. '-· 

-
(-I 

/I· 
/. I I 

'- ' ·.,~.../ ,·. /. ,.. j l-· 

.._ 

''. l 
.... 

' ' ' ·' ' 

iVl ~ . -, , 
~ -:-...-.. 

1( /, ,/ / /· 
\._./ 

''-" 

/ 

{ .... _ ·~--···}· ," 

t..a.. r"'-··• > : ~ ( , 'I I " .. ( ( ...,....-. ~-- ,.,_.// :1. 
,_... ·"1,. ./ ':'l. -· .... 

/ ' 
i '- .... ( L-·)•""::. 

,. f /~l 

'-'.: I ~· 

Reviewed By: . f:. . ... 1 ,_..':;.',· . { . f 
B-16 
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Contract Vt dtion Review (CVR) 

Project Leader _co_L_L_IN_s ______ ___ Project Name _n_s_s_o_WM ___________ _ Case No. 7222 01.09 

ARJCOC No. 607543 & 607541 Analytical Lab GEL ------------------------- SDG No. 113645 ------------------------
ln the tables below, mark any Information that is missing or incorrect and give an explanation. 

0 -.-
1 . - -~- --- -- --· ~-

d Chain of Custod ---- ---- -- - - -- -td and LOll·ln Infi 
Line Compte~? Resolved? 
No. ltem Yes No If no, explain Yes No 

l.l All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses reques~ X 

1.3 SampJe volume a<Jequate for# and types of analyses reQuested X 
1.4 Preservative correct for analyses requested X 

1.5 Custody records continuous and complete X 

1.6 Lab santple number(s) provided and SNL sample number(s) cross referenced and X 
correct 

1.7 Date -~les received X 
1.8 _Co111fi!i~l! ~ reccipt infonnation_~~vided X 

------ - --~----I- ------··· -

-·- .alvtical Laboratorv R.1 --· . --

Line Cotn1lete? Resolved? 
' 

No. ltem Yes No If no, explain Yes No I 

2.1 Data reviewed. signature X 

2.2 Method reference nwnber(s) complete and correct X I 

2.3 QC analysis and ace lintits provided (MB, LCS, R,eplicate) X 
2.4 Matrix s.Pi!_elmattix Sl)ike duplicate data orovided (if re<~uestech X 
2.S Detecti<>n limits l'l'Ovided; PQL and MDL (or IDL), MI>A and Lc X 
2.6 QC bateh numbers provided X 
2."1 Dilution factors provided and all dilution :levels,, X 

2.8 Data reported in appropriate units and using correct significant flwres X 
2.9 Radiochemistry analysis uncertainty (2 sigma ertor) and tracer recovery (if N/A 

applicable) '"Y"'""" 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 AU requested result and TIC (if requested) data provided X 



ARCOC 607543 & 607-'47 
Contratt Verification Review (Continued) 

--- - ~--- ------- ~-~------

Item Yes No lfno, Sample ID No./Fractiort(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mg!liter or mg!Kg)? Tritium reported 
in pkocnries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 QUantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory_ control samples accuracy reported and met for all sa.mo!es 
b) SWTogate data reported and met for an organic samples analyzed by a gas chromatography X 

technique 

c) Mat:rlx spike recovery data reported and met X FLUORIDE FAlLE.O RECOVERY LIMITS 

3 .4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samnles 
b) Matrix spike duplicate RPO data reported and met for all organic samples X 

3.5 Blank data X CHROMIUM, ARSENIC & SODIUM DETECTED IN BLANK 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X TOLUENE DETECfED lN VOC EQUIPMENT BLANK 

ARSENIC & CHROMIUM DETECTED IN METALS EQUIPMENT 

BLANK 

3.6 ContraclUal qualifiers pro\'ided: "J''. estimated quantity; "B"-analyte found in method blalik ){ 

above the MDL for organic or above the PQL for inorganic; "U''- analyte undetected (results 
are below the MDL, IDL, or MDA (radiochemical)); "H"-analysis done beyond the holding 
time 

3.7 Narrative addresses planchet flaming for gross alphalbeta N/A 

3.8 Narrative mcluded, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 X 

(pesticides/PCBs) 



ARC0 1543 & 607547 
Contract Verincation Review (Continued) 

4.0 calibration and Validation Docwnentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initiat calibration provided X 

c) Continuing calibration provided X 

d) Intenlal standard performance data provided X 

e) Instrument nm logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganic& (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interfere~e check sample data provided X 

d) ICP serial dilution provided X 
I 

e) Instrument nm logs provided X 

4.4 Radiochemistl)' 

a) Instrument tun logs provided NIA 



ARCOC 607543 & 607S47 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples'fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Probletns/Comments/Resolutions 

Were deficiencies unresolved? Yes ~i 

Based on the review, this data package is complete. ~ No 

If no, provide: nonconformance report or cottection request number and date correction request was submitted:_.-----

Reviewed by: W. eo.. Q S-~~ Date: 6:23-04 Closed by: Date: ____ _ 
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t 

~ 

,, 

't 

--
[.' 

IL1l 

Batch No. tJ (A 
Dcrl. No./Mail ~wr· 

f!r,ljCr.:!ffosk Manap·' 

Pro)cct Name. 

Rr.!~o:lll"d Ctnt~.~r Ct}(_lt: 

I.ogbo0k Rd Nn 

Service Order No. 

Location 
Building 

Sample No -Fraelintt 

065025-001 

065025-010 

065025-014 

06502.'\-013 

065075-011 

065025-020 

065025-015 

065026-001 

RMMA 
Sample Oisposal 

Turnaround Time 
Rt'furn Sarnvlcs fly: 
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ANNEX D 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNLINM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities haye occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a!. September 1995); Workbook: Future Use Management Area 1 (DOE et a/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this time, 
all SNL/NM SWMUs have been tentatively designated for either industrial or recreational future 
land use. The NMED has also requested that risk calculations be performed based upon a 
residential land-use scenario. Therefore, all three land-use scenarios will be addressed in this 
document. 

The SNL/NM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential exposure 
routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNLINM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any SNL/NM 
SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated 
water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNLINM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and 'Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for Superfund" 
(RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to calculating 
potential intakes for radionuclides. A more in-depth discussion of the equations used in 
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD 
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy 
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993). 
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNLINM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

= C x (CR x EFD/BW/AT) x Toxicity Effect (1) 

where; 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD = exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation of 
the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *fR*CF*EF*ED J =--s ______________ _ 
s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

C, *fR*EF*ED*(YvFor hEF) 
I =--------------~~--~~~ 
' BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m 3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED 
D = ---"-'-----------------------

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact ( cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

ABS =Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = ---'-w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mglliter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 

where: 

C *K*IR *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Llm3) 

IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNLINM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefote, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLINM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNLINM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in risk 
assessments for all sites where the assumptions are consistent with site-specific conditions. All 
deviations will be documented. 
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Table 2 
Default Non radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr} 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,950a,b 10,950a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
100 Adulta.b 100 Adulta,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 AduiP 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration {yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta.b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,95oe 
Mass Loadin_g for Inhalation g/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction lnqested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNLJNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Residential 

365 day/yr 
30a,b 

70 Adulta.b 

100 mg/dayc 

10,950d 

7,300d,e 
1.36 E-5d 

16.5C 

101.8b 
0.25b,d 
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Drain and septic system si te histories for the ten si tes are as follows: 

Year Year Dra in Year(s) 
Bldg a nd or Septic Sept ic Tank 

Site System System Effl uent 
Nu mber Site Name Location Built Abandoned Sampled 

1995 (distal 

49 Bldg 9820 Drains 
Lurance 

1958 
end of No septic tank 

Canyon drainpipe at this site 
sealed) 

Bldg 9926 
Explosive 

Coyote 
101 Contaminated 

Test Field 
1960 1991 1992, 1994 

Sumps and 
Drains 

11 6 
Bldg 9990 Septic Coyote 

1971 Early 1990s 
1992, 1994, 

System Test Field 1995 

138 
Bldg 6630 Septic TA-111 1959 199 1 1994, 1995 
System 

140 
Bldg 9965 Septic Thunder 

1965 199 1 1992, 1994 
System Range 

1959 
(south 

Before 1994 
system); 

(south 
1992, 1994, 

1965/ 1966 1995 (west 
147 

. Bldg 9925 Septic Coyote 
(west 

system); 
system); 1992, 

Systems Test Field 
system); 

1991 (west 
1995 (north 

and north 
1980 

system) 
system) 

(north 
system) 

Bldg 9930 Septic Coyote 
1992, 

149 
System Test Field 

1961 1993 1994 

1974 
(Bldg. 

150 
Bldg 9939/9939A Coyote 9939); 

1993 1992, 1994 
Septic System Test Field 1982 

(Bldg. 
9939A) 

1991 

154 
Bldg 9960 Septic Coyote 

1965 
(seepage 

1992, 1994 
Systems Test Field pits); 1993 

(septic tank) 

161 
Bldg 6636 Septic 

TA-111 1971 1993 1992, 1994 
System 

Depth to Groundwater 
Depth to the regional aquifer at the ten sites is as follows: 

Site 
Number Site Name Location 

49 Bldg 9820 Drains 
Lurance 
Canyon 

101 
Bldg 9926 Explosive Contaminated Sumps and Coyote 
Drains Test Field 

116 Bldg 9990 Septic System 
Coyole 

Test Field 
138 Bldg 6630 Septic System TA-111 

140 Bldg 9965 Septic System 
Thunder 
Range 

147 Bldg 9.925 Septic Systems 
Coyo1e 

Tesl Field 

149 Bldg 9930 Septic System 
Coyote 

Tes1 Field 

150 Bldg 9939/9939A Septic System 
Coyote 

Test Field 

154 Bldg 9960 Septic Systems 
Coyole 

Test Field 
161 Bldg 6636 Septic System TA-111 

Drain and Septic Systems (DSS) Solid Waste Management Units 
49, 101, 116, 138, 140, 147, 149, 150, 154, and 161 

(Poster 1 of 3) 

The years that site-specific characte rization activities were conducted, and soi l sampling depths at 
each of these ten sites are as fo llows: 

Year(s) Septic 
Tank and 

Seepage Pits 
Backfill ed 

NA 

Site 
N umber Site Name COCs 

49 Bldg 9820 Drains 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionuclides 

lluried 
Components Soil Sampling 
(Drain Lines, Bentath Passi,·e Groundwater 

Drywtlls) Drainlines, Type(s) of Drain Sys tem, and Soil- MoniiOr \\'ell 
Site Located With Seepage Pits, Soil Sampling Depths ( fl bgs) Vapor Installation and 

Number Site Na m(" Backh~ Drv"ells Sa mPiinn Samplin2 Period 
Bldg 9926 Explosive 

VOCs, SVOCs, metals, cyanide, Bldg 9820 Drain Outfall · I , 11 200 I : 8 quaners of , 

1995/1996 

1996 

1995 

199511996 

Before 1994 
(south system 

tanks); 
1996(north 
and west 

system tanks) 

1996 

1996 

1996 (septic 
system) 

2005 (HE 
seepage pits) 

1996 

Groundwater 
Depth (ft bgs) 

107 

420 

230 

475 

230 

41 

302 

315 

44 

466 

101 Contaminated Sumps and 
chromium V I, and radionuclides 

Drains 
VOCs, SVOCs, metals, cyanide, 

116 Bldg 9990 Septic System chromium VI , PCBs, and 
radionuclides 

138 Bldg 6630 Septic System 
VOCs, SVOCs, metals, cyanide, 

PCBs, and radionuclides 
VOCs, SVOCs, metals, nitrate, 

140 Bldg 9965 Septic System cyanide, chromi um V I and 
radionuclides 

147 Bldg 9925 Septic Systems 
VOCs, SVOCs, metals, and 

rad ionuclides 

149 Bldg 9930 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionuclides 

150 
Bldg 9939/9939A Septic VOCs, SVOCs, metals, PCBs, 
System and radionuclides 

VOCs, SVOCs, metals, nitrate, 
154 Bldg 9960 Septic Systems chromium VI , HE compounds, 

and radionuclides 

161 Bldg 6636 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium V I , and radionuclides 

Investigations 
All of these sites were selected by NMED for passive soil-vapor sampling to screen for VOCs and 
SVOCs, and no significant contamination was identified at any of the ten sites. 
A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits ) so that locations for soil vapor samplers and soil borings could be selected. 
Soil samples were collected from directly beneath drainfield drain lines, next to or beneath seepage pits, 
and on either side of septic tanks to determine if COCs were released to the environment from drain sys
tems. 
A 160-ft-deep groundwater monitoring well (CYN-MW5), a 265-ft-deep groundwater monitoring well (CTF
MW1 ), a 365-ft-deep groundwater monitoring well (CTF-MW3), and a 135-ft-deep groundwater monitoring 
we ll (CTF-MW2) were installed at SWMUs 49, 116, 149, and 154, respectively. Groundwater samples 
were collected on a quarterly basis for eight quarters beginning in July 2002. Samples were ana lyzed for 
VOCs, SVOCs, HE compounds, RCRA metals, chromium VI , cyanide, nitrate plus nitrite , gross alpha/beta 
activity, and major anions and cations. 

49 
Drains 

None 

I 
Bldg 9926 
Explosiv~ 

101 Contnminate 1995 
d Sumps and 
Drains 
Bldg 9990 

116 Septic 1995 
System 
Bldg 6630 

138 Sep tic 1994 
System 
Bldg 9965 

140 Septic 1995 
Svstem 

Bldg 9925 
147 Septic 1994 

Systems 

Bldg 9930 
149 Septic 1994 

System 
Bldg 

ISO 
9939/9939A 

1995 Septic 
System 

Bldg 9960 
154 Septic None 

Systems 

Bldg 6636 
161 Septic 1994 

System 

1994. 1995 1994 sampling (2002- i 
Surface Discharge: I. I I 

20ci4i 
West Seepage Pit: 12, 22 

\.1iddle and East Seepage Pit: 
1994, 1995 16, 26 1994 None 

Septic Tunk: 9 
Drywell : 4, 14 

Seepage Pits: l3 
2001; 8 quarters of 

1995,2002 1994 sampling (2002-
Septic Tank : 8.5 

2004) 

Drainficld: 6.5 , 16.5 
1994 

St.-ptic Tank: 10 
1994 None 

1994, 1995, Seepage Pit: II , 16, 21,26 
Septic Tank: 7 1994 None 

2003 
Drvwcll : 8. 18 

I North Sy5tcm: 
Drainfield: 9. 19 I Septtc Tank: 9 

\Vest System: 
1995.2002 Drainfield: 5, 15 1994 None 

Septic T:mk: 9 
South System: 

Drainfield: 5, 15 
Seotic Tank: 10 

--~------::-

Seepage Pit: 8 
2001 ; 8 quarters of 

1995,2002 IYY4 sampling (2002-Sepric T:mk: 7 2004.) 

Drainli<ld: 4 
1995 Septic Tank: 8 1994 None 

East and West Seepage Pit!': 8 

Seplic System: I 
1994. 1995. 

Seepage Pit 10,20 
2001: 8 quarters of 

1996. 1997, 
Septic Tank: 9.5 

1994 sampling (2002-
Wtst System: I 

1998, 2005 
North HE Seepage P1t 21 5, 24 2004) 

South HE Sr:cna!!e 1,11: 22, 23 

Drainfield: 10, 20 
1994 

Septic Tank: 7.5 
1994 None 
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Drain and Septic Systems (DSS) Solid Waste Management Units 
49 I 1 011 1161 13 8 1 140 I 14 71 149 I 150 I 154 I and 161 
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Soil samples were analyzed at on- and off-site laboratories for constituents of concern as listed in the table 
above. 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 

The total His and excess cancer ri sk values for the nonradiological COCs at the ten sites 

There were detections of VOCs at all ten sites; SVOCs were detected at SWMUs 49. 138, 147. and 154; 
PCBs were detected at SWMU 116; HE compounds were detected at SWMU 154. 
Arsenic was detected above the background value at SWMUs 140 and 154. Total chromium was detected 
above the background value at SWMUs 101 , 154, and 161 . Barium was detected above the background 
value at SWMUs 138, 140, 147. and 154. Silver was detected above the background value at SWMUs 49, 
101 , 116, 138, 154, and 161 . Selenium was detected above the background value at SWMUs 101 , 140, 
and 154. Lead was detected above the background value at SWMUs 147 and 154. Nickel was detected 
above the background value at SWMU 138 and mercury was detected above the background value at 
SWMU 49. No other metals were detected above background values. 
Cyanide was detected above the MDL at SWMUs 101 , 116, 140, and 161 . 
Tritium was detected slightly above the background activity at SWMUs 101 . 147. and 149. Tritium was not 
detected, but the MDA exceeded the background activity at SWMU 138. U-235 and U-238 were not 
detected. but MDAs exceeded background activities at SWMUs 49. 101. 140. 147. 150, and 154. U-235 
was not detected, but the MDA exceeded the background activity for SWMUs 116. 149. and 161. 
All confirmatory soil sample analytical results for each site were used for characterizing that site , for per
forming the risk screening assessment. and as justification for the NFA proposaL 

Recommended Future Land Use 
Industrial land use was established for these ten sites. 

Because COCs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels. it was necessary to perform risk 
assessments for these ten sites. The risk assessment analysis evaluated the potential for adverse health 
effects for the residential land-use scenarios for nine of the sites. For the remaining site . SWMU 154, the 
risk assessment analysis evaluated the potential for adverse health effects for the industrial land-use sce
nario. 
The maximum value for lead was 30 mg/kg at SWMU 154 and 39.7 mg/kg at SWMU 147; both exceed the 
background value. The EPA intentionally does not provide any human health toxicological data on lead; 
therefore , no risk parameter values could be calculated . The NMED guidance for lead screening concentra
tions for construction and industrial land-use scenarios are 750 and 1,500 mg/kg , respectively. The EPA 
screening guidance value for a residential land-use scenario is 400 mg/kg. Because, the maximum concen
tration for lead at these sites is less than the screening values, lead was eliminated from further considera
tion in the human health risk assessment. 
The non-radiological total human health His and estimated excess cancer risks for eight of the ten sites are 
below NMED guidelines for the residential land-use scenarios. 
For SWMU 140, the HI is below the residential land-use guideline. but the total estimated excess cancer 
risk is slightly above the residential land-use guideline. However, the incremental excess cancer risk value 
for this site is below the NMED residential land-use guideline. 
For SWMU 154. the total HI and the estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario due to the levels of 2.4,6-trinitrotoluene, the main contributor to the risk). 
Thus, the results for an industrial land use are presented here. The HI and the total estimated excess can
cer risk for SWMU 154 exceed the NMED industrial land-use guidelines. However, the incremental HI and 
excess cancer risk values for SWMU 154 are below the NMED industrial land-use guidelines. 
The incremental human health TEDEs for the industrial land-use scenario for the ten sites ranged from 
1.5E-1 to 5.3E-8 mrem/yr, all of which are substantially below the EPA numerical guideline of 15 mrem/yr. 
The incremental human health TEDEs for residential land-use scenario ranged from 4.0E-1 to 4E-8 
mrem/yr, all of which are substantially below the EPA numerical guideline of 75 mrem/yr. Therefore, these 
sites are eligible for unrestricted radiological release. 
Using the SNL predictive ecological risk and scoping assessment methodologies, it was concluded that 
there is not a complete ecological pathway for seven of the sites. For the remaining three sites (SWMUs 
49, 101, and 150) the ecological risk is predicted to be very low. 
In conclusion, human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance for nine of the ten sites. Thus, these nine sites are proposed for CAC without institu
tional controls. For the remaining site. SWMU 154, the human health risk under an industrial land-use sce
nario and the ecological risk are acceptable per NMED guidance. Thus. SWMU 154 is proposed for CAC 
with institutional controls . 

are as follows· - ---- -- -
Residential Land-Use Scenario 

Site Excess Cancer 
Number Site Name Hazard Index Risk 

49 Bldg 9820 Drains 0.00 5E-8 Total 
101 Bldg 9926 Explosive 0.00 I E-7 Total 

Contaminated Sumps and 
Drains 

116 Bldg 9990 Septic System 0.01 4E-8 Total 
138 Bldg 6630 Septic System 0.20 6E-8 Total 
140 Bldg 9965 Sej)!ic System 0.33 I E-5' Totai / 3.40E-6 Incremental 
147 Bldg 9925 Septic System 0.07 5E-8 Total 
149 Bldg 9930 Septic System 0.00 3E-8 Total 
150 Bldg 9939/9939A Septic 0.00 4E-8 Total 

System 
16 1 Bldg 6636 Septic System 0. 11 5E-8 Total 

NMED Guidance < I < IE-5 

Industrial Land-Use Scenario 
Site Excess Cancer 

Number Site Name Hazard Index Risk 
154 Bldg 9960 Septic System 4. 72' Total / 0.36 Incremental 3E-5' Total / 2.43E-6 Incremental 

NMED Guidance < I < IE-5 
Value exceeds NMED guidance for the speci fied land-use scenario; therefore, the incremental values are 

shown. 
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" Driling groundwater monitoring well CTF-MW3 west of 
SWMU 149 

Drilling groundwater monitoring well CTF-MW1 south
west of SWMU 116. 
Drilling groundwater monitoring well CTF-MW2 north
west of SWMU 154 with the two HE seepage pits and 
an HE storage bunker in the foreground . 

Drilling groundwater monitoring CYN-MW5 northwest of 
SWMU 49 

~ ·- -- ' 
Drill ing groundwater monitoring well CTF-MW2 north
west of SWMU 154 with the two HE seepage pits and 
an HE storage bunker in the foreground . 
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Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque New Mexico 87115 

:JUL 1 ~ £'.:[-' .. 
CERTIFIED MAIL· RETURN RECEIPT REQUESTED 
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1. INTRODUCTION 

1.1 ER Site 138, Building 6630 Septic System 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a no further action (NFA) 
decision based on confirmatory sampling for Environmental Restoration (ER) Site 138, Building 
6630 Septic System, Operable Unit (OU) 1295. ER Site 138 is listed in the Hazardous and Solid 
Waste Amendments (HSWA) Module IV (EPA August 1993) of the SNUNM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518-1) (EPA August 1992). . 

1.2 SNUNM Administrative NFA Process 

This proposal for a determination of a NFA decision based on confirmatory sampling was 
prepared using the criteria presented in Section 4.5.3 of the SNUNM Program Implementation 
Plan (PIP) (SNUNM February 1995). Specifically, this proposal"must contain information 
demonstrating that there are no releases of hazardous waste (including hazardous 
constituents) from solid waste management units (SWMUs) at the facility that may pose a 
threat to human health or the environment" (as proposed in 40 CFR 264.514[a] [2]) (EPA July 
1990). The HSWA Module IV contains the same requirements for an NFA demonstration: 

"Based on the results of the RFI [RCRA Facility Investigation] and other relevant 
information, the Permittee may submit an application to the Administrative Authority for . 
a Class Ill permit modification under 40 CFR 270.42(c) to terminate the RFIICMS 
[corrective measures study] process for a specific unit. This permit modification 
application must contain information demonstrating that there are no releases· of 
hazardous waste including hazardous constituents from a particular SWMU at the 
facility that pose threats to human health and/or the environment, as well as additional 
information required in 40 CFR 270.42(c) (EPA August 1993)." 

If the available archival evidence is not considered convincing, SNUNM performs confirmatory 
sampling to increase the weight of the evidence and allow an informed decision on whether to 
proceed with the administrative-type NFA or to return to the site characterization program for 
additional data collection (SNUNM February 1995). 

The Environmental Protection Agency (EPA) acknowl~dged that the extent of sampling required 
may vary greatly, stating that: 

the agency does not intend this rule [the second codification of HSWA] to require 
extensive sampling and monitoring at every SWMU. . . . Sampling is generally 
required only in situations where there is insufficient evidence on which to make an 
initial release determination. . . . The actual extent of sampling will vary ... 
depending on the amount and quality of existing information available (EPA 
December 1987). 
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This request for an NFA decision for ER Site 138 is based primarily on results of a passive soil
gas survey (NERI June 1995) and analytical results of confirmatory soil samples collected at the 
site. Concentrations of site-specific constituents of concern (COGs) detected in the soil samples 
were first compared to background 95th percentile or upper tolerance limit (UTL) concentrations 
of COGs found in SNUNM soils (IT March 1996) or other relevant background limits. If no 
SNUNM background limit was available for a particular COG, or if the COG concentration 
exceeded the SNUNM or other relevant background llmi( th-en. the_ constituent concentration 
was compared to the proposed 40 CFR Part 264 SubpartS (SubpartS) or other relevant soil 
action level for the compound (EPA July 1990). If the GOG concentration exceeded both the 
background limit and relevant action level for that compound; or if no background limit or action 
level has been determined or proposed for the constituent, them a risk assessment was 
performed. The highest concentration of the particular COG identified at the site was then 
compared to the derived risk assessment action level to determine if the COG concentration at 
the site poses a significant health risk. '" ;:.-_;-; __ , ~ ·-' "· - ' -· ~ 

A site is eligible for an NFA proposal if it meets one or; more of tile following criteria presented in 
the Environmental Restoration Docu'!Jent of Understanding (NMED, November 1995): 

• NFA Criterion 1: The site cannot be located or has been found not to exist, is a 
duplicate potential release site (PRS) or is located within and therefore, investigated as 
part of another PRS. 

• NFA Criterion 2: The site has never been used for the management (that is, 
generation, treatment, storage, or disposal) of RCRA solid or hazardous wastes and/or 
constituents or other CERCLA hazardous substances. 

• NFA Criterion 3: No release to the environment has occurred, nor is likely to occur in 
theMure. 

• NFA Criterion 4: There was a release, but the site was characterized and/or 
remediated under another authority which adequately addresses corrective action, and 
documentation, such as a closure letter, is available. 

• NFA Criterion 5: The PRS has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that 
contaminants pose an acceptable level of risk under current and projected future land 
use. 

Review and analysis of the ER Site 138 soil sample analytical data indicate that concentrations 
of COGs detected in soils at this site are less than (1) SNUNM or other applicable background 
concentrations, or (2) proposed Subpart S or other action levels, or (3) derived risk assessment 
action levels. Thus ER Site 138 is being proposed for an NFA decision based on confirmatory 
sampling data demonstrating that hazardous waste or COGs that may have been released from 
this SWMU into the environment pose an acceptable level of risk under current and projected 
future land use (Criterion 5). 
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1.3 Local Setting 

SNUNM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional14,920 acres of land provided by land-use permits with Kirtland Air Force Base (KAFB), 
the United States Forest Service (USFS), the State of New Mexico, and the Isleta Indian 
Reservation. SNUNM has been involved in nuclear weapons research, component development, 
assembly, testing, and other research and development activities since 1945 (DOE September 
1987). 

ER Site 138 is located on KAFB, and is in the southeast quadrant of SNUNM Technical Area Ill 
(TA Ill). Access to the site is provided by paved and graded dirt roads that extend approximately 
1. 7 miles south from the controlled-access TA Ill main gate (Figure 1-1 ). ER Site 138 consists of 
the immediate area around a 600-gallon septic tank west of Building 6630, and the area west of 
the septic tank around a drainfield which consists of four 4-inch clay-tile distribution lines 
(SNUNM September 1994) (Figure 1-2). The site encompasses approximately 0.27 acres of flat
lying land at an average mean elevation of 5,409 feet above mean sea level (AMSL). 

The surficial geology at ER Site 138 is characterized by alluvial fan deposits. These 
heterogeneous deposits contain poorly sorted, laterally and vertically discontinuous sand, silt, and 
gravel beds (SNUNM March 1996). Based on drilling records of similar deposits at KAFB, the 
alluvial materials are highly heterogeneous, composed primarily of medium to fine silty sands with 
frequent coarse sand, gravel, and cobble lenses. The alluvial deposits probably extend to the 
water-table. Vegetation consists predominantly of grasses including grama, muhly, dropseed, and 
galleta. Shrubs commonly associated with the grasslands include sand sage, winter fat, 
saltbrush, and rabbitbush. Cacti are common, and include cholla, pincushion, strawberry, and 
prickly pear (SNUNM March 1993). 

The water-table elevation is approximately 4,930 feet AMSL at this location, so depth to ground
water is approximately 479 feet. Local groundwater flow is believed to be in a generally west to 
nortt)west direction in the vicinity of this site (SNUNM March 1996). The nearest production wells 
are n_orthwest of the site and include KAFB-1, 2, 4, 7, and 14, which are approximately 4 to 6 
miles away. The nearest ground-water monitoring wells to the site are the group of wells installed 
around the Chemical Waste Landfill in the southeast comer of TA Ill and MWL-BW1 in the Mixed 
Waste Landfill iri the center of TA Ill. These wells are located, respectively, approximately 0.7 
miles southeast and northwest of ER Site 138 (SNUNM October 1995). 
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2. HISTORY OF THE SWMU 

2.1 Sources of Supporting Information 

In preparing the confirmatory sampling NFA proposal for ER Site 138, available background 
information was reviewed to quantify po~ential releases and to select analytes for the soil 
sampling. Background information was collected from SNUNM Facilities Engineering drawings 
and interviews with employees fciiniliar with the site operational history.- The following- sources of 
information, hierarchically listed with respect to assigned validity, were used to evaluate 
ER Site 138: . 

• Confirmatory subsurface soil sampling conducted in December 1994 (SNUNM 
December 1994a and b); 

• Two survey reports, including a geophysical survey (Lamb 1994), and a passive soil 
gas survey (NERI June 1995); 

• Results of samples collected from the septic tank and distribution box in 1994, 1995 
and 1996 (SNUNM May 1994 and January 1995); 

• RCRA Facility Investigation Work Plan for OU 1295, Septic Tanks and Drainfields 
(SNUNM March 1993); 

• Photographs and field notes collected at the site by SNUNM ER staff; 

• SNUNM Facilities Engineering building drawings (SNUNM June 1959); 

• SNUNM Geographic Information System (GIS) data; and 

• The RCRA Facility Assessment (RFA) report (EPAApril1987). 

2.2 Previous Audits, Inspections, and Findings 

ER Site 138 was first listed as a potential release site in the RFA report to the EPA in 1987 (EPA 
April 1987). This report contained a generic statement about this and many other SNUNM septic 
systems where sanitary and industrial wastes may have been discharged during past operations. 
This SWMU was included in the RFA report as Site number 79, along with other septic and drain 
systems at SNUNM. All the sites included in Site 79 are now designated by individual SWMU 
numbers. 

2.3 Historical Operations 

The following historical information has been excerpted from several sources, including SNUNM 
March 1993, IT March 1994, and SNUNM November 1994a. 
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Building 6630, the Melting/Solidification Facility, was constructed in 1959 for environmental 
testing of steel alloys. Metal mixtures containing iron, nickel, chromium, manganese, silicon, 
copper, depleted uranium, molybdenum, and titanium were melted in either a vacuum induction 
furnace, a vacuum arc furnace, or a high-vacuum electron beam furnace. Ingots from the 
furnaces were milled by various saws, which were cooled by an ethylene glycol/water 
recirculating system. A limited number of corrosion studies were performed on the alloys in a 
salt spray/fog climatic chamber. The septic system received wastewater from the bathrooms, 
sinks, floor drains, and sumps in Bldg. 6630. Estimated effluent discharge rates ranged 
between 120 and 1,200 gallons per day .. Past spills of ethylene glycol coolant occurred and 
may have been flushed down the floor drains or into· the sumps. Discharges from the sumps no 
longer occur. At one time a vacuum pump in the facility spilled approximately 76 gallons of 
chlorinated lubricating oil, which may have contained polychlorinated biphenyls, into one of the 
sumps. The spill was managed by using absorbent materials and wiping affected areas. The 
contaminated material was drummed arid transported off.;.site for.disposal: Interviews with 
building users indicate that approximately 20 gallons of solvents were used for cleaning parts 
and vacuum chambers. The solvents included acetone, alcohol, carbon tetrachloride, 
trichloroethene, and xylene. Small quantities of hydrochloric and nitric acid were used in etching 
operations. 
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3. EVALUATION OF RELEVANT EVIDENCE 

3.1 Unit Characteristics 

There are no safeguards inherent in the drain systems from Buildings 6630 or in facility 
operations that could have prevented past releases to the environment. 

3.2 Operating Practices 

As discussed in Section 2.3, effluent was released to the Building 6630 septic tank and drainfield 
when the septic system was active. Hazardous wastes were not managed or contained at ER 
Site 138. 

3.3'. Presence or Absence of Visual Evidence 

No visible evidence of soil discoloration, staining, or odors indicating residual contamination 
was observed when soil samples were collected in the drainfield and around the septic tank in 
December 1994 (SNUNM December 1994a). 

3.4 Results of Previous Sampling/Surveys 

Septic tank sludge samples were collected in May 1994 and January 1995 (SNUNM May 1994 
and January 1995) for waste characterization purposes and were analyzed for volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), total and Toxicity Characteristic 
Leaching Procedure (TCLP) RCRA metals, isotopic uranium, polychlorinated biphenyls (PCBs}, 
tritium, and gamma spectroscopy radionuclides. The septic system was not used after 1990 and 
the sludge in the tank was very dry. Concentrations of a number of RCRA metals were detected. 
However, only barium and cadmium were detected in the TCLP analysis and concentrations of 
both were below regulatory levels. The SVOC analysis identified a phthalate above the detection 
limit and trace quantities of 11 other SVOCs. The PCB analysis detected Aroclor 1254 in the 
sludge. The VOC analysis detected methylene chloride, acetone, and 2-butanone in the sludge. 
However, these are common laboratory contaminants. Analysis of the septic tank sludge 
detected a uranium-238 anomaly. 

The distribution box had a small amount of sludge that was sampled in January 1996 for RCRA 
metals, tritium, isotopic uranium, and gamma spectroscopy radionuclides. The concentrations of 
metals were all lower than those in the septic tank sludge because of the precipitation mechanism 
in the tank. No radiological anomalies were evident and there was no detectable tritium. The 
analytical results of the septic tank and distribution box samples are presented in Appendix A.1. 

A geophysical survey using a Geonics ™ model EM-38 ground conductivity meter was 
performed at the site in June 1994 to attempt to locate the drainfield. The technique was not 
successful in delineating the drainfield or finding areas of higher moisture concentrations (Lamb 
1994). 

The passive soil-gas survey conducted in the area of the drainfield in June and November 1994 
used PETREX™ sampling tubes to identify any releases of VOCs and SVOCs from the 
drainfield that may have occurred (SNUNM, November, 1994b). A PETREX™ soil-gas survey 
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is a semi-quantitative screening procedure that can be used to identify many volatile and 
semivolatile organic compounds. This technique may be used to guide VOC and SVOC site 
investigations. The advantages of this sampling methodology are that large areas can be 
surveyed at relatively low cost, the technique is highly sensitive to organic vapors, and the 
result produces a measure of soil vapor chemistry over a two- to three-week period rather than 
at one point in time. Each PETREX™ soil-gas sampler consists of two activated charcoal 
coated wires housed in a reusable glass test tube container. At each sampling location, sample 
tubes are buried in an inverted position so that the mouth of the sampler is about 1 foot below 
grade. Samplers are left in place for a two- to three-week period, and are then removed from 
the ground and sent to the manufacturer, Northeast Research Institute (NERI), for analysis 
using thermal desorption-gas chromatography/mass spectrometry. The analytical laboratory 
reports all sample results in terms of "ion counts" instead of concentrations, and identifies those 
samples that contain compounds above the PETREX™ technique detection limits. In NERI's 
experience, levels below 100,000 ion counts for a single compound (such as perchloroethene 
[PCE] or trichloroethene[TCE]), and 200,000 ion counts for mixtures (such as BTEX or aliphatic 
compounds [C4-C11 cycloalkanes]), under normal site conditions, would not represent 
detectable levels by standard quantitative methods for soils and/or groundwater (NERI June 
1995). 

Fifty-five PETREX™ tube samplers were placed, in two phases, in a grid pattern that covered 
the drainfield and septic tank area at this site (SNUNM November 1994b). A map showing the 
tube sampling locations and the analytical results of the ER Site 138 passive soil gas survey is 
presented in Appendix A.2. The soil gas survey detected tetrachloroethene, trichloroethene, 
BTEX, and aliphatic compounds at several locations in and around the drainfield. However, at 
one of the sample locations where trichloroethene was detected, an additional overlapping 
PETREX sample did not detect trichloroethene. Also, subsequent confirmatory soil samples 
that were collected near some of the PETREX sample locations in the drainfield and analyzed 
for VOCs and SVOCs did not d.etect any of these constituents. 

3.5 Assessment of Gaps in Information 

The most recent material in the septic tank was not necessarily representative of all discharges 
to the unit that occurred since it was put into service in 1959. The analytical results of the 
various rounds of septic tank sampling were used, along with process knowledge and other 
available information, to help identify the most likely COCs that might be found in soils 
surrounding the septic tank and beneath the drainfield, and to help select the types of analyses 
to be performed on soil samples collected from the site. While the history of past releases at the 
site is incomplete, analytical data from confirmatory soil samples collected in December 1994 
(discussed below) are sufficient to determine whether releases of COCs occurred at the site. 

3.6 Confirmatory Sampling 

Although the likelihood of significant releases of hazardous constituents at ER Site 138 was 
considered low, confirmatory soil sampling was conducted to determine whether COCs above 
background or action levels were released via the septic system at this site. A backhoe was 
used in September 1994 to determine the location, dimensions, and depth of the ER Site 138 
drainfield, which had no surface expression (SNUNM September 1994). The drainfield 
excavation operation is shown in Figure 3. Once the drainfield was located, soil samples were 
collected from boreholes within the drainfield, and from either side of the septic tank (SNUNM 
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December 1994a). The confirmatory soil sampling program was performed in accordance with 
the rationale and procedures described in the Septic Tank and Drainfields (ADS-1295) RCRA 
Facility Investigation Work Plan (SNUNM March 1993), and addenda to the Work Plan 
developed during the OU 1295 project approval process (IT March 1994 and SNUNM 
November 1994a}. A summary of the types of samples, number of sample locations, sample 
depths and analytical requirements for confirmatory soil samples collected at this site is 
presented in Table 3-1. 

Confirmatory soil samples were collected from one boring on either side of the septic tank, and 
from six borings located in the middle and near the ends of the two pairs of drainfield lateral 
lines (Figure 1-2). For septic tank borings, samples were collected from one interval in each 
borehole starting at the outside bottom of the tank, which was 1 0 feet below ground surface 
(BGS) at this site. For the drainfield borings, samples were collected from two intervals in each 
borehole. The top of the shallow interval started at the bottom of the drain line trenches which 
were 6.5 feet BGS on average at this site, and the lower (deep) interval started at 10 feet below 
the top of the upper interval •. or 16.5 feet BGS. 

The Geoprobe TM · sampling system was used to collect subsurface soil samples at this site. 
The Geoprobe TM sampling tool was fitted with a butyl acetate (BA) sampling sleeve and was 
then hydraulically driven to the top of the designated sampling depth. The sampling tool was 
opened, and driven an additional two feet in order to fill the two-foot long by approximately 1.25-
inch diameter BA sleeve. The sampling tool and soil-filled sleeve were .then retrieved from the 
borehole. In order to minimize the potential for loss of volatile compounds (if present), the soil 
to be analyzed for VOCs was not emptied from the BA sleeve into another sample container. 
The filled BA sleeve was removed from the sampling tool, and the top seven inches were cut 
off. Both ends of the seven-inch section of filled sleeve were immediately capped with a teflon 
membrane and rubber end cap, sealed with tape, and placed in an ice-filled cooler at the site. 
The soil in this section of sleeve was submitted for a VOC analysis. · 

Soil from the remainder of the sleeve was then emptied into a decontaminated mixing bowl. 
Following this, additional two-foot sampling runs were completed in order to recover enough soil 
to satisfy sample volume requirements for the interval. Soil recovered from these additional 
runs was also emptied into the mixing bowl, and blended with soil from the first sampling run. 
The soil was then transferred from the bowl into sample containers using a decontaminated 
plastic spatula. 
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Table 3-f -- - --- · 

ER Site 138: Confirmatory Sampling Summary Table 

Sampling Location Analytical Parameters 

Drainfield VOCs 

SVOCs 
Soil pH 
PCBs 

RCRA metals + Ni 
Cyanide 

Gamma spec. composite 
Tritium composite 
Isotopic uranium 

composite 

Septic tank VOCs 
SVOCs 
Soil pH 
PCBs 

RCRA metals + Ni 
qyanide 

Isotopic uranium 
composite 

Gamma spec. composite 
Tritium composite 

Notes 
Ni= Nic:kal 
PCB= polydllorinated biphenyls 
RCRA = Resource Conservation and Recovery Act 
Spec. = Spectroscopy 
SVOCs = Semivolatile organic compounds 
VOCs = Volatile organic compou>ds 

Number of 
Borehole 
Locations 

6 
6 
6 
6 
6 
6 
6 
6 
6 

2 
2 
2 
2 
2 
2 
2 

2 
2 

Top of 
Sampling 

Intervals at 
Each Boring 

Location 
6.5', 16.5' 
6.5', 16.5' 
6.5', 16.5' 
6.5', 16.5' 
6.5', 16.5' 
6.5', 16.5' 
6.5', 16.5' 
6.5', 16.5' 
6.5', 16.5' 

10' 
10' 
10' 
10' 
10' 
10' 
10' 

10' 
10' 

Total 
Total Number Number of 

of Investigative Duplicate 
Samples Samples 

12 1 
12 1 
12 1 
12 1 
12 1 
12 1 
2 
2 
2 

2 
2 
2 
2 
2 
2 
1 

1 
1 

Date(s) 
Samples 
Collected 

12/19, 20/94 

12/19/94 

Drainfield and septic tank soil samples were analyzed for VOCs, SVOCs, cyanide, PCBs, 
RCRA metals, and nickel by a commercial laboratory. Samples were shipped to the offsite 
commercial laboratories by an overnight delivery service. Samples were analyzed for pH at the 
SNUNM field laboratory. Also, to determine if radionuclides were released from past activities 
at this site, composite samples were collected from the drainfield shallow and deep sampling 
intervals and were analyzed by a commercial laboratory for tritium and isotopic uranium, and 
were screened for other radionuclides using SNUNM in-house gamma spectroscopy. Routine 
SNUNM chain-of-custody and sample documentation procedures were employed for all 
samples collected at this site. 
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Excavating down to drainlines to 
determine configuration, 9/6/94. 

View looking west. 

Septic tank sludge removal and 
cleaning, 10/10/95. 

Figure 3-1: ER Site 138 Photographs 

3-5 



_, Quality assL.m3nce/quality control (QAIQC) samples collected during this effort consisted of one 
set of duplicate soil samples from the shallow sampling interval in DF-5 (Figure 2) analyzed for 
RCRA constituents. Concentrations of constituents detected in the duplicate soil samples were 
generally in good agreement with those detected in the equivalent field samples from the same 
intervals. One set of aqueous equipment rinsate samples were also collected following 
completion of soil sampling at the site and were analyzed for the same non-radiologic 
constituents and isotopic uranium as the soil samples collected at this site. Trace levels of the 
common laboratory contaminant methylene chloride were detected in the equipment blank, but 
no SVOCs, cyanide, or metals were identified. Low activity levels of the three isotopic uranium 
radionuclides were also identified in the rinsate samples. Also, a soil trip blank sample was 
included with the shipment of ER Site 138 VOC soil samples to the commercial laboratory and 
was analyzed for VOCs only. The following compounds were detected in the trip blank: 
acetone, methyl ethyl ketone (MEK), and methylene chloride. These common laboratory 
contaminants were either not detected, or were found in lower concentrations in the 
characterization samples. Soil used for the trip blank was prepared by heating the material, and 
then transferring it immediately to the sample container. This heating process drives off any 
residual organic compounds (if present), and soil moisture, that may be contained in the 
material. It is thought that when the soil trip blank container was opened at the laboratory, it 
immediately adsorbed both moisture and VOCs present in the laboratory atmosphere, and 
therefore became contaminated. 

Summaries of all constituents detected by commercial laboratory analyses and pH 
measurements completed by the SNUNM field laboratory in these confirmatory samples are 
presented in Tables 3-2, 3-3, and 3-4. Results of the SNUNM in-house gamma spectroscopy 
composite soil sample screening for other radionuclides are presented in Appendices A.3 
through AS. Complete soil sample analytical data packages are archived in the SNUNM 
Environmental Operations Records Center and are readily available for review and verification 
(SNUNM December 1994b). 

3.7 Rationale for Pursuing a Confirmatory Sampling NFA Decision 

As discussed in Section 3.4, the passive soil-gas survey identified some areas with VOC 
anomalies in the drainfield area and septic tank area but subsequent soil sampling did not confirm 
the existence of detectable concentrations of these compounds in soils beneath and around these 
units. 

Confirmatory soil sampling around the septic tank and in the drainfield did not identify any residual 
COCs indicating past discharges that could pose a threat to human health or the environment. As 
shown in Table 3-2, only below-reporting-limit concentrations of three VOC compounds (acetone, 
methylene chloride, and toluene), which are common laboratory contaminants, were detected in 
soil samples collected from this site. Cyanide and PCBs were not detected. Trace concentrations 
of the SVOCs bis (2-ethylhexyl) phlalate (BEHP), 2-chloro-napthalene, and phenol were detected 
in three soil samples in the shallow sampling interval. These constituents were not detected in the 
deeper intervals at the same locations. The pH of the soil indicates that it is slightly alkaline. 
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Table 3-3, concluded: 

ER Site 138 
Summary of RCRA Metals and Nickel in Confirmatory Soil Samples 

Collected Around the Septic Tank and in the Drainfield 

~ 
As =Arsenic. Arsenic background concentrations presented above are based on analyses of subsurface soil samples collected in the Coyote Test Field (CTF) area. 
Ba = Barium. Barium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest and CTF areas. 
Cd = Cadmium. Cadmium background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF, and Offsite areas. 
Cr = Chromium. Chromium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest area. 
Ni = Nickel. Nickel background concentrations presented above are based on analyses of surface and subsurface samples collected in the Southwest and CTF areas. 
Pb = Lead. lead background concentrations presented above are based on analyses of subsurface samples collected in the Southwest and Offsite areas. 
Hg = Mercury. Mercury background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Se = Selenium. Selenium background concentrations presented above are based on analyses of surface and subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. . 
Ag = Silver. Silver background concentrations presented above are based on analyses of subsurface soil samples collected in the 

North, Tijeras, Southwest, CTF, and Offsite areas. 

Dupl. = Duplicate soil sample 
EB = Equipment blank 
fbgs = Feet below ground surface 
mg/kg = Milligrams per kilogram 
mg/l = Milligrams per liter 
NA = Not applicable 
ND = Not detected 
QA = Quality assurance 
RCRA = Resource Conservation and Recovery Act 
UTL = Upper Tolerance limit 
* IT March 1996 
** 80,000 mg/kg is for C~+ only. For cr. proposed SubpartS action level is 400 mglkg. 
*** No proposed SubpartS action level for lead in soil; 400 ppm is EPA proposed action level (EPA July 1994) 
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Table 3-4 

ER Site 138 
Summary of Isotopic Uranium and Tritium in Confirmatory Soil Samples 

Collected Around the Septic Tank and in the Drainfield 

Isotopic Uranium 
Method HASL-300 

(pCi/g for soil, pCi/L for water) 

Tritium 
1,, 

Method 
Top of EPA-600 906.0 

Sample Sample U-233/ U-233/ U-233/ (pCi/L) 
Sample Sample Sample Sample Location Interval U-234 U-234 U-234 U-235 U-235 U-235 U-238 U-238 U-238 
Number Matrix Type Date (Figure 2) (fbqs) Result Error* M.D.A. Result Error* M.D.A. Result Error* M.D.A. Result Error* M.D.A. 

! Septic Tank Soil Samples: 
018845-5 Soil Compos. 12/19/94 ST-1/2 10 0.73 0.17 0.074 0.054 J 0.046 0.061 0.79 0.17 0.061 
018860-7 Water EB 12/20/94 Site 138 NA 0.057 J 0.082 0.13 0.021 J 0.082 0.17 0.021 J 0.082 0.17 
018845-4 Soil Compos. 12/19/94 ST-1/2 10 NO 1,500 

Drainfield Composite Soil Samples: 
018847-5 Soil Compos. 12/19/94 DF-1/6 6.5 0.82 0.16 0.057 0.036 0.03 0.036 0.69 0.14 0.036 
018848-5 Soil Compos. 12/19/94 DF-1/6 16.5 0.59 0.13 0.059 0.041 0.032 0.036 0.7 0.14 0.049 
018847-4 Soil Compos. 12/19/94 DF-1/6 6.5 ND 140 
018848-4 Soil Compos. 12/19/94 DF-1/6 16.5 ND 1,500 

Number of SNUNM Background Soil Sample Analyses** 14 283 90 u 
SNUNM Soil Background Range** 0.44-<5.02 0.004-3 0.153-2.3 u 
SNUNM Soil Background 95th Percentile** <5.02 0.16 1.4 u 
Nationwide Tritium Range in Precipation and Drinking Water*** NA NA NA 100-400 

~ 
U-233 = Uranium 233 
U-234 = Uranium 234. Uranium 233/234 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 
U-235 = Uranium 235. Uranium 235 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 
U-238 =Uranium 238. Uranium 235 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 

Compos. = Composite 

EB = Equipment blank 

fbgs = Feet below ground surface 

J = Result is detected below the reporting limit 

or is an estimated concentration. 

c:\word6\nfa_docsltables\S13Brad.xls 

M.D.A. =Minimum detectable activity 

NA = Not applicable 

ND = Not detected 

pCi/g = Picocuries per gram 
pCi/L = Picocuries per liter 

U =Undefined for SNUNM soils 

* Error = +- 2 sigma uncertainty 

** IT March 1996 

***EPA October 1993 
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Table 3-2 

ER Site 138 
Summary of Organic and Other Constituents, and pH Measurements in Confirmatory Soil Samples 

Collected Around the Septic Tank and in the Drainfield 

VOCs SVOCs 

Top of Method 8240 Method 8270 

Sample Sample Cyanide PCBs 

Sample Sampl Sampl Sample Location Interval Methylene 2-Chloro- Method Method 

Number Matrix Type Date (Figure 2 (fbgs) Acetone MEK Chloride Toluene BEHP napthalene Phenol 9010/9012 8080 

Septic Tank Soil Samples: 
018845-1,2 Soil Field 12/19/94 ST-1 10 NO NO 2.5B,J NO NO NO NO NO NO 
018846-1,2 Soil Field 12/19/94 ST-2 10 NO NO 1.3 J NO NO NO NO NO NO 

Drainfield Soil and QA Samples: 
018858-1,2 Soil Field 12/20/94 OF-1 6.5 NO NO 1.3 J NO NO NO NO NO NO 
018859-1,2 Soil Field 12/20/94 OF-1 16.5 NO NO NO NO NO· NO· NO NO NO 

018856-1,2 Soil Field 12/20/94 OF-2 6.5 7.9J NO 1.2 J NO 51 J NO I 36J NO NO 
I 018857-1,2 Soil Field 12/20/94 OF-2 16.5 NO NO 1.2 J NO NO NO·, ·NO NO NO 

018854-1,2 Soil Field 12/20/94 OF-3 6.5 NO NO NO NO NO NO·· NO NO NO 
018855-1,2 Soil Field 12/20/94 OF-3 16.5 NO NO NO NO NO NO NO NO NO 
018852-1,2 Soil Field 12/19/94 OF-4 6.5 4.2B,J NO 3.3 B,J NO NO NO NO NO NO 
018853-1,2 Soil Field 12/19/94 OF-4 16.5 3.6B,J NO 3.1 B,J 2.1 J NO NO NO NO NO 
018849-1,2 Soil Field 12/19/94 OF-5 6.5 NO NO 3.9 B,J NO NO NO NO NO NO 

018850-1,2 Soil Oupl. 12/19/94 OF0-5 6.5 3.9 B,J NO 3.5 B,J NO NO NO NO NO NO 
018851-1,2 Soil Field 12/19/94 OF-5 16.5 NO NO 3.2 B,J NO NO NO NO NO NO 
018847-1,2 Soil Field 12/19/94 OF-6 6.5 NO NO 3 B,J NO NO 200J NO NO NO 
018848-1,2 Soil Field 12/19/94 OF-6 16.5 NO NO 3 B,J NO NO NO NO NO NO 

018860-1,2,5,6 Water EB 12/20/94 Site 138 NA NO NO 1.4 B,J NO NO NO NO NO NO 
021314-1 Soil TB 12/20/94 Site 138 NA 22 10J 4J NO NS NS NS NS NS 

Soil pH 
ASTM 

Method 

I Units I 4972 
(pH units 

uglkg 7.2 
uglkg 7.5 

ug/kg 7.4 
ug/kg 7.5 
uglkg 7.5 
uglkg 7.6 
uglkg 7.6 
ug/kg 7.7 
ug/kg 7.6 
ug/kg 7.5 
uglkg 7.7 
uglkg NS 
uglkg 7.5 
ug/kg 7.6 
ug/kg 7.6 
ug/L NS 
uglkg NS I 

Laboratory Reporting Limit for Soil 10 10 5 5 330 330 330 500 

~"·~·~ Laboratory Reporting Limit for Water 10 10 5 5 10 10 10 10 ug/L 

Proposed Subpart S Action Level For Soil BE+06 BE+06 9E+04 2E+07 5E+04 6E+06 5E+07 2E+06 .. ug/kg 

~ 
B = Compound detected in associated method blank sample 
BEHP = Bis(2-Ethylhexyl)phthalate 
Dupl. = Duplicate soil sample 
EB = Equipment blank 
fbgs = feet below ground surface 

C:\word6\nfa_docs\tables\S 138mlsc.xls 

J = Result is detected below the reporting limit 
or is an estimated concentration. 

MEK = Methyl ethyl ketone 
NA = Not applicable 
NO = Not detected 
NS = No sample 

PCBs = Polychlorinated biphenyls 
QA = Quality assurance 
SVOCs = Semivolatile organic compounds 
TB = Trip blank 
uglkg = Micrograms per kilogram 
ug/L = Micrograms per liter 
VOCs = Volatile organic compounds 



VJ 
I 
co 

Sample Sample Sample Sample 
Number Matrix Type Date 

Septic Tank Soil Samples: 
018845-2 Soil Field 12/19/94 
018846-2 Soil Field 12/19/94 

Drainfield Soil and QA Samples: 
018858-2 Soil Field 12/20/94 
018859-2 Soil Field 12/20/94 

i 018856-2 Soil Field 12/20/94 
. o1a!jsr-l.. :lOll t-leiO 1:.!/:.!U/l:l4 
018854-2 Soil Field 12/20/94 
018855-2 Soil Field 12/20/94 
018852-2 Soil Field 12/19/94 
018853-2 Soil Field 12119/94 
018849-2 Soil Field 12/19/94 
018850-2 Soil Dupl. 12/19/94 
018851-2 Soil Field 12/19/94 
018847-2 Soil Field 12/19/94 
018848-2 Soil Field 12/19/94 

018860-3,4 Water EB 12/20/94 

Laboratory Reporting Limit For Soil 
Laboratory Reporting Limit for Water 

Table 3-3 

ER Site 138 
Summary of RCRA Metals and Nickel in Confirmatory Soil Samples 

Collected Around the Septic Tank and in the Drainfield 

Top of RCRA Metals, Methods 6010 and 7471 
Sample Sample 
Location Interval 

(Figure 2) (fbgs) As Ba Cd Cr, total Pb Hg 

ST-1 10 2.7 106 ND 7.9 7.5 ND 
ST-2 10 2.9 139 ND 9 ND ND 

DF-1 6.5 3 169 ND 7.5 ND ND 
DF-1 16.5 2.9 132 ND 9 ND ND 
DF-2 6.5 2.8 86 ND 9.5 5.8 ND 
Ut--:.! 11:).!) :.!.4 fl.f NU lj NU NU 
DF-3 6.5 2.8 143 ND 13 ND ND 
DF-3 16.5 1.9 91.1 ND 7.9 ND ND 
DF-4 6.5 3.3 497 ND 8.7 5.1 ND 
DF-4 16.5 2.6 85.9 ND 7.3 ND ND 
DF-5 6.5 3.3 191 ND 7.6 5 ND 

DFD-5 6.5 3 200 ND 8.5 5 ND 
DF-5 16.5 2 70.8 ND 8.2 ND ND 
DF-6 6.5 2.9 109 ND 9.6 5.6 ND 
DF-6 16.5 2.6 138 ND 6.9 ND ND 

Site 138 NA ND ND ND ND ND ND 
1 1 0.5 1 5 0.1 

0.01 0.01 0.005 0.01 0.003 0.0002 

Number of SNUNM Background Soil Sample Analyses • 15 727 1,740 647 536 1,724 

Se 

ND 
ND 

ND 
ND 
ND 
NlJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.5 

0.005 

2,134 
SNUNM Soil Background Range • 2.1-7.9 0.5-495 0.0027-6.2 0.5-31.4 0.75-103 0.0001-0.68 0.037-17.2 
SNUNM Soil Background UTL or 95th Percentile • 7 214 0.9 15.9 11.8 <0.1 <1.0 
Proposed SubpartS Action Level For Soil 0.50 6,000 80 80,000 •• 400 ••• 20 400 

Other Metals 

Nickel = 
Ag Method 6010 Units 

ND 37 mg/k~ 
ND 20.5 mg/k~ 

ND 108 mg/kg 
ND 83.5' I mg/kg 
ND 63.5 mg/kg 
NU l:ll.l:) mg/Kg 
11.9 9.2 mg/kg 
ND 73.6 mg/kg 
ND 7.5 mg/kg 
ND 16.5 mg/kg 
ND 9.7 mg/kg 
ND 10.7 mg/kg 
ND 29.1 mg/kg 
ND 24.9 mg/kg 
ND 24.6 mg/kg 
ND ND mg/L 
1 4 mg/kg 

0.01 0.04 mg/L 

2,302 1,016 mg/kg 
0.0016-8.7 0.5-70.2 mg/kg 

<1.0 11.5 mg/kg 
400 2,000 mg/kg 



As shown on Table 3-3, septic tank and drainfield soil sample analytical results indicate that the 
nine metals that were targeted in the Site 138 investigation were either (1) not detected, or (2) 
were detected in concentrations below the background UTL or 95th percentile concentrations 
presented in the SNUNM study of naturally-occurring constituents (IT March 1996), or (3) were 
less than the proposed SubpartS or other action levels for these metals. 

As shown on Table 3-4, the results of the isotopic uranium analysis were all below the 95th 
percentile background concentrations. Tritium was not detected in soil moisture from the 
shallow and deep interval composite samples collected from the drainfield sampling intervals, or 
from the composite sample collected from either side of the septic tank (Table 3-4). Also, the 
gamma spectroscopy semi-qualitative screening of composite samples from the drainfield 
shallow and deep sampling intervals and from the septic tank borehole locations did not indicate 
significant concentrations of other radionuclides in soils at this site (Appendices A.3, A.4, and 
A.5). 

Finally, the ER Site 138 septic tank contents were removed and the tank was cleaned in October 
1995 (SNUNM October 1995). The tank was then inspected by a representative of the New 
Mexico Environment Department (NMED) to verify that the tank contents had been removed and 
the tank closed in accordance with applicable State of New Mexico regulations (SNUNM 
December 1995). 
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4. CONCLUSION 
Sample analytical results generated from this confirmatory sampling investigation have shown that 
detectable or significant concentrations of COCs are not present in soils at ER Site 138, and that 
additional investigations are unwarranted and unnecessary. Based on archival information and 
chemical and radiological analytical results of soil samples collected next to the septic tank, and in 
the drainfield, SNUNM has demonstrated that any contaminants present at this site pose an 
acceptable level of risk under current and projected future land use (Criterion 5 of Section 1.2). 
Therefore, ER Site 138 is recommended for an NFA determination. 
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Appendix A.1 

ER Site 138 
Summary of Constituents in Septic Tank and Distribution Box Samples 

Sample Sample Sample Sample Detection +- 2 Sigma 
Number Matrix Tvoe Date Method Com_pound Name Result Umit Uncertainty 

May 1994 Septic Tank Samples: 
15463-1 Sludge Field 5/9/94 6010 Arsenic 11.1 J 20 NA 

6010 Barium 96.6 2 NA 
6010 Cadmium 9.4 1 NA 
6010 Chromium 162 2 NA 
6010 Lead 156 10 NA 
6010 Silver 6 2 NA 
6010 Nickel 151 8 NA 
7471 Mercury 1.8 027 NA 

15463-2 Sludge Field 5/9/94 8270 Benzoic acid 0.39J 8 NA 
8270 Phenanthrene 0.23J 1.6 NA 
8270 Di-n-butyl phthalate 0.25J 1.6 NA 
8270 Fluoranthene 0.6J 1.6 NA 
8270 Pyrene 0.46J 1.6 NA 
8270 Butyl benzyl phthalate 0.36J 1.6 NA 
8270 Benzo(a) anthracene 0.3J 1.6 NA 
8270 bis(2-Ethylhexyl) phthalate 5.9 1.6 NA 
8270 Chrysene 0.38 J 1.6 NA 
8270 Di-n-octyl phthalate 0.45J 1.6 NA 
8270 Benzo(b) fluoranthene 0.45J 1.6 NA 
8270 Benzo(a) pyrene 0.26J 1.6 NA 

15463-3 Sludge Field 5/9/94 8080 Aroclor 1254 700 330 NA 

15463-4 Sludge Field 5/9/94 6010/TCLP Barium 0.14 8 0.02 NA 
6010/TCLP Cadmium 0.37 0.01 NA 

15463-5 Sludge Field 5/9/94 8240 Methylene chloride 0.38 BJ 0.5 NA 
Acetone 1.1 B 1 NA 

2-Butanone 0.92 BJ 1 NA 

~ 

January 1995 Septic Tank Samples: 
021472-2 Sludge Field 1/23/95 Uranium Series: 

Gamma Spec. Uranium-238 16.4 2.65 4 
~ Gamma Spec. Thorium-234 15.6 1.01 4.39 

Gamma Spec. Radium-226 3.31 0.807 1.05 

Thorium Series: 
Gamma Spec. Thorium-232 0.415 0.227 0.199 
Gamma Spec. Radium-228 0.455 0.372 0.253 
Gamma Spec. Radium-224 1.16 0.705 0.541 
Gamma Spec. Lead-212 0.361 0.065 0.123 
Gamma Spec. Telurium-208 0.449 0.137 0.136 

Other Radionuclides: 
Gamma Spec. Cesium-137 0.051 0.052 0.0302 
Gamma Spec. Potassium-40 11.5 0.752 2.06 

021472-1 Sludge Field 1/23/95 EPA-600 906.0 Tritium 530 730 1200 
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Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

I mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

ug/kg 

mg/L 
mg/L 

jmg/kg 
lmg/kg 
jmg/kg 

I 
I 
I 

pCilg 
pCilg 
pCilg 

I 
I 

pCilg 

I pCilg 
pCi/g 

I pCi/g 
pCilg 

I pCilg 
pCi/g 

I pCill 



Appendix A.1, concluded 

ER Site 138 
Summary of Constituents in Septic Tank and Distribution Box Samples 

Sample Sample Sample Sample Detection +- 2 Sigma 
Number Matrix Type Date Method 

January 1995 Septic Tank Sample, continued: 
021472-1 Sludge Field 1/23/95 HASL-300 

HASL-300 
HASL-300 

~anuary 1996 Distribution Box Samples 
027553-4 Sludge Field 1/16/96 7196 

6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 

027553-1 Sludge Field 1116/96 U-NAS-NS-3050 
U-NAS-NS-3050 
U-NAS-NS-3050 

027553-03 Sludge Field 1/16/95 
Gamma Spec. 
Gamma Spec. 
Gamma Spec. 

Gamma Spec. 
Gamma Spec. 
Gamma Spec. 

) Gamma Spec. 

I Gamma Spec. 
Gamma Spec. 
Gamma Spec. 

~ Gamma Spec. 

Gamma Spec. 

I Gamma Spec. 

I 
027553-2 Sludge Field 1/16/96 Cryogenic H3 

~ 
B = Compound detected in asociated blank sample 

J = Result is detected below the reporting limit 

or is an estimated concentration 

mgll = Milligrams per liter 

mglkg = Milfigrams per kilogram 

uglkg = micrograms per kilogram 

Compound Name 

Uranium 238 
Uranium 235 

Uranium 233/234 

Hexavalent Chromium 
Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Lead 
Selenium 

Silver 

Uranium238 
Uranium 235/236 

Uranium 234 

Uranium Series: 
Radium-226 

Lead-214 
Bismuth-214 

Thorium Series: 
Thorium-232 
Radium-228 

Actinium-228 
Thorium-228 
Radium-224 

Lead-212 
Bismuth-212 
Telurium-208 

Other Radionuclides: 
Cesium-137 

Potassium-40 

Tritium 

NA = Not Applicable 

ND = Not Detectable 

pCilg = Picocuries per gram 

pCi!L = Picocuries per liter 

I 

Result Limit 

19 2.2 
0.33 0.092 
4.1 0.53 

0.1 0.1 
3.3 1 

89.9 20 
0.54 0.5 
3.6 0.5 

35.8 1 
99.1 0.3 
1.1 0.5 
1.5 1 

1.19 0.01 
0.071 0.019 
1.06 0.02 

1.72 0.72 
0.473 0.063 

0.4 0.052 

0.541 0.206 
0.435 0.279 
0.561 0.089 
0.59 0.439 

0.602 0.527 
0.601 0.036 
0.625 0.331 
0.522 0.081 

0.088 0.039 
14.4 0.303 

NO 300 

TCLP = Toxicity Characteristic Leaching Procedure 

Page 2 of2 
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Uncertainty 

0.038 
0.015 
0.038 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.33 
0.04 
0.24 

0.55 
0.085 
0.07 

0.168 
0.347 
0.114 
0.219 
0.39 

0.109 
0.246 
0.099 

0.029 
1.99 

172 

Units 

pCi/g 
pCi/g 
pCi/g 

I 

uglkg 
mg/kg 
mglkg 
mglkg 
mglkg 
mg/kg 
mglkg 
mglkg 
mglkg 

pCi/g 
pCilg 

pCiiJJ.,. 

··-pCilg 
pCilg 
pCilg 

pCilg 

I pCilg 
pCilg 
pCilg 
pCi/g 
pCilg 
pCi/g 
pCi/g 

pCi/g 
pCi/g 

pCi/L 
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ER Site .138 
Summary of 1994 PETREXn.~ Passive Soil-Gas Survey Results 

P~TRE~ Relatiye Soil Gas Response.Values: 
(in ion counts) 
STD SITE138 . -

• .r ~-: -:.:" -- . ' 
·-

Sample PCE. TCE BTEX Aliphatics 

Phase I Sampling 286· 1153 31646 . 10456 11340 
287 17750 59694 21506 25037 
288 49145 80343 185087 72783 
289 21912 - 134112 64401. - 45327 
290 48964 -73140. 148354 139886 
291 11707 .-· 13037 - - ND '- ND 

. 292 11441 120664 8644 29393 
293 ND 41950 12762. 6443 
294 9028 42750 26107 6749 
295 2554 25613 7990 8663 
296 3580 10246 16452 177592 
297 58038 10954 8496 10083 
298 31033 17019 9762 6636 
299 237909 22076 21860 133473 
300 127218 . 4344 4775 30384 
301 5701 28017 18368 5071 
302 22260 24934 10371 -8660 
303 11382 68950 7657 5654 

. 304 20309 12582 - 24097 16540 
305 28774 52654 542884 546585 
306 40875 128974 12348 31114 
307 22330 86739 26060 26039 
308 9093 "121367 21052 .23059 
309 12640 64028 871 6492 
310 36326 . 108333 8412 13638 .. .. 311 22391 40377 ND 14i25 

D-1291 21096 .25074 2740 6194 
D-1296 12070 24181 27560 .847622 
D-1301 ND 15998 16842 7076 

* 900 ND ND 4553 - 6219 
* 901 ND ND 4732 ND 

.-· ·: . . -.. ·_. -~ -.--:..·: . - . . . . . ·. _-_ ... . ·-: i':: .. _- .... : .. ·: .. · .. - . ·: ...... : .· 
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Appendix A.2, continued 

ER Site 138 
·Summary of 1994 PETREX™ Passive Soil-Gas Survey Results 

PETREX Relative Soil Gas Response Values 
(in ion counts) 

STD SITE 138 

Sample· .PCE TCE BTEX Aliphatics 

Phase II Sampling 526 4,909 .. 81,426 . 24,740 107,671 
527 119~0 31,070 ND 4,400 
528 ND 506 480 1,090 
529 13,569 8,140 210,114 242,494 
530 2,636 : 49,516 3,804 8,172 
531 586 . 11,616 1,022 ·ND 
- .. ? )..)_ ND 3,742 ND ND 
533 1,775 38,852 4,641 4,074 
534 4,898 50,395 10,145 14,942 
535 5,076 44,921 25,650 33,412 
536 4,338 11,203 9,702 4,836 
537 ND 21,206 6,520 23,545 
538 584 80,989 53,803 90,569 
539 13,674 138,962 4,143 21,009 
540 . 1,095 11,418 2,299 1,230 
541 ND 2,462 9,116 5,662 
-,q 
)...,._ NTI ND 1,890 3,718 
543 12,275 107,171 19,019 30,538 
544 NTI 2,867 3,076 6,131 
545 ND 4,562 ND ND 
546 19,424 29,162 21,314 43,551 
547 14,836. 4,659 9,334 7,108 
548 . 18,307 11,963 2,721 13,009 
549 19,364 7,190 13,020 11,i99 

~ 550 12,676 2,812 3,480 2,590 
551 32,948 18,111 3,714' 13,365 . 

552 33,97~ .ND 6,030 11,825 

5~3 . 22,301 3,229 2,958 . 2,453 

554 35,746 29,697 86,075. 61,832 
* 900 ND ND ND ND 
* 901 ND. ND ND ND 

D-2531 3,840 23,557 6,664 6,629 
D-2532 ND 3',035 ND ND 
D-2547 14,834 5,177 8,028 3,661 

PCE - Tetrachloroethene 
Indicator l\fass Peak(s) 164 

···-
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Appendix A.2, conclud.ed 

... 
ER Site 138 · 

Summary of 1994 PETREX™ Passive Sqil-Gas Survey." Results \ 

TCE - Trichloroethene 

PETREX Relative Soil Gas Response Values 
(in ion counts) . 
STD SITE 138 

Indicator :\!ass Peak(s) 130-. 

.BTEX -· Benzene, Toluene, Ethylbenzene/Xylene(s) 
Indicator Mass Peak(s) 78, 92, 106 

Aliphatics - C4-C 11 Cyc:loalkanes/ Alkenes 
Indicator :\-!ass Peak(s) 56, 70, 84, 98, 112, 

126, 140, 154 
D - Duplicate Sam:~ie 

Sample 11:.:mbers in thousands duplicate of sample numbers in hundreds 

* Q.0QC Blank Sc.::J.ple- No Compounds Detected 
above the ?ETREX Normal repor1ing Limits 

,. .. 

f I 

f I 

I I 
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ER Site 138 
Gamma Spectroscopy Screening Results for the Drainfield 

Shallow Interval Composite Soil Sample 
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Appendix A.3 

ER Site 138 
Gamma Spectroscopy Screening Results for the Drainfield 

Shallow Interval Composite Soil S_ample 

************************************************************************** 
* SNL Radiation Sample Diagnostic Program (7715)/881 20-DEC-94 14:20:24 * 

. ************************************************************************** 
B.GALLOWAY/E.ROSS (7582/IT) 018847-3 . · 

Operator: . . '%a Reviewed by ~ ;iju,/Jy 
** * ****** *** ~ ** *** * ** *** * ******* ** *~**=* *** * * *-~ * * * * * * * 

-* 
Data File : 94075202 .DAT * Sample Quantity: 906.000 GRAM 
Acquire Date: 20-DEC-94 13:_07:35 . * Effic~ency-File: SMAR2.EFF 
Sample· Date: 19-:DEC-94 14:30:00 .*Library . ·File: RSDP.LIB 
Sample Type: SOLID. . * . . · 
*****************~**********************************~***~******~********** -·- "·-; _ .. _:" * .>·- .. , ~ · . .-
Preset Live Time£' 3600.0 sec * ·FWHM at 1332 KeV. : 2.3 KeV 
Elapsed Live Time:· 3600.0 sec. * Peak Search Sensitivity: 4.0 
Elapsed Real Time: 3601.0 sec *Gaussian Assymetry : 10.0 % 
************************************************************************** 

*· 
Detector DET2 * Fit Iterations : 20. 
Calib Date : 01-NOV-94 09:53:16 * Energy Tolerance: 1.5 KeV 
KeV/Channel: .36661 * Half Life Ratio : 8.0 
Offset : -.47933 * P~undance Limit : 50.00 % 
************************************************************************** 

[Summary Report SNL (7715) --

Nuclide 

U-238 
TH-234 
U-234 
RA-226 
PB-214 
BI-214 
PB-21-'() 

TH-232 
RA-228 
A~-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

Activity 
(PCI /GRP.M 

Not Detected 
Not Detected 
Not Detected 
9.97E-01 
4.81E-01 
5.18E-01 
1. 78E+OO 

6.37E-01 
6.37E-01 
5.75E-01 
5. 61E-·01 
3.91E-01 
5.63E-01 
3.12E-01 
4.86E-01 

2-sigma 
Error 

4.58E-01 
5.67E-02 
6.00E-02 
1.37E+00 

1.16E-01 
1.16E-01 
1. 05E-01 
3.90E-02 
4.48E-01 
3.92E-02 
1. 39E- 01 
s·. 94E- 02 

version 1.2] 

MDA 
(PCI /GRP.M 

3.11E-Ol 
3.11E-01 
5.02E+00 

~ :~~ 1-----:::~:-:-~-::-5=r9 ~::5-n e_,ge-:~::-c_t_e_d--:-----::::---:-~-e-e-5-;E:&---.;;:7-:~!:-------2-. 6_5_E_~_o2 p,f ~V(~ ~ 
PA-231 Not Detected -------- 6~93E-01 1~/~o 
AC-227 Not Detected -------- 7.75E-01 1 

TH-227 Not Detected -------- f.1BE-01 

AM-241 
NP-237 
PA-233 
TH-229 

Not Detected 
Not Detected 
Noi: Detected 
Not Detect.ed 

7.10E-02 
1.30E-Dl 
3.17E-02 
5.86E-02 



Appendix A.3, concluded: 

ER Site 138 
. Gamma Spectroscopy Screening Results for the Drainfield 

Shallow Interval Composite Soil Sample . 

ID: B.GALLOWAY/E.ROSS (7582/IT) 018847-3 

Nuclide· · 

PU-239 
. AG-110 

BE-7 
l>.R- 41 
BA-133 
BA-140 
BI-207 
CD-109 
CE-139 
CE-14.4 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
CiJ-64 
.!;:;[J-152 
EU-154 
EU-155 
FE-59 
GD-153 
EG-203 
E0-166 
I-125 
I-129 
I-131 
IN-115M 
IR-192 
K-40 
L...l>.-140 
MN-54 
MN-56 
NA-22 
NA-24 
N3-95 
RU-103 
RU-106 
53-124 
SB-125 
S3-126 
SC-46 
SN-113 
SR-85 
TA-182 
TE-123M 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(PCI /GRAM 

·...... . :." . ~ -

) 

Not Detected 
Not Detected 
Not Detected 
Short Half-Life 
Not Detected 

. Not Detected 
Not Detected 
Not Detected· 
Not· Detected · 
Not Detected· · ·· -
Not Detected · 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
1.16E+01 
Not Detected 
Not Detected 
Short Half-Life 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma · 
. · Error 

. . --------

___ ..;. ___ _ 

5.54.E-01 

MDA 
(PCI /GRAM 

. 1.93E+02 · 
1.40E-02 
l.lOE-01 

J..94E-02 
4.86E-02 
J..30E-02 

. 4~99E..:ol 
1.34E-02 

-9.14E-02 
J..63E-02 · 
.1.22E-02 
J..12E-02 
1. BlE- 02 
1. 33E- 01 
1. 45E- 02 
1.4.1E-02 
1. 94E+Ol 
3.82E-02 
6.4.8E-02 
5.92E-02 
3.24E-02 
3.79E-02 
1. 76E- 02 
1. 63E- 02 
1.52E+00 
7.37E-01 
l.SSE-02 
1.20E+00 
1. 49E- 02 

1. 93E- 02 
1. 46E- 02 

1. 67E- 02 
3.47E-02 
6.42E-02 
1.32E.:.o2 
1.13E-01 
1.44E-02 
3.64E-02 
1. 61E-02 
1.16E-02 
2.01E-02 
1.18E- 02 
1.21E-01 
1.29E-02 
1.35E-01 
4..86E-02 
1. 34E- 02 
3.40E-02 
2.44E-02 
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ER Site 138 
Gamma Spectroscopy Screening Results for the Drainfield 

Deep Interval Composite Soil Sample 

A-17 



This page intentionally blank. 

A-18 



_. ~·: 

-. .-: . 

AppendiX A.4 

ER Site B8 . 
Gamma Spectroscopy Screening Results ~or the Drainfield 

___ Deep Intery~ Com:Qosite Soil ~,amp!e 
~ .· ;· -- ~. ·- - . . 

. ~ .__ .·· 
• I •. 

: .; . -~- *************************************************************** **** * * ** *** -.:~·':t:· *· SNL· Radiation Sample Diagnostic Program (7i15} /881.' · 20-DEC-94 15: ?3: 45 * 
.... ··;-;;:,."":.~*** * ** **** * ***** ** * * * * *** * * * * ** *** *** **.* * *. * *** * * '*:* ** * * * * **** * * ** * * * * * * * * 
:, _·::'.~~$~-~,~~LOWAY/E.ROSS' (7582/IT} 01884~:-~_:,_ <_-:::: __ _ 

. -~:~t~~~~~;;~-. . . . - . . . . 

. . 

','," ************ ******************************~t**** 
* Data.File : 94075203.DAT *Sample Quantity: 840.000 GRAM 

Acqu:tre Date:· 20-DEC-94 14:20:33 *.Efficiency File: SMAR2.EFF 
Sample Date: 19-DEC-94 14:50:00 * Library File: RSDP.LIB 
Sampl_e Type: SOLID * . · -- · ·· ·- . . 

.:: .. ************************************************************************** . -~·;:T~<-~.:--~~-_ --~'~>.: . . ~- - . - - -* .~· - · >- : --f.;~; ~i :~,~-~ "'::~i :·_:f,·:::, - · · 
:--.::::.:.:t~:Preset ,; Live Time: :3600.0 sec· · · * FWHM ~t 1332 KeV : 2.3 KeV 
·: :;:::;-:··Elapsed Live Time: 3600.0 sec · · * Peak· Search _Sensitivity: 4. 0 
:·::<:':~Elapsed Real Time: 3601.0 sec ... *.Gaussian Assymetry : 10.0 %' 

. *~************************************************************************ 
* Detector DET2 * Fit Iterations 20. 

Calib Date : 01-NOV-94 09:53:16 * Energy Tolerance: 1.5· KeV 
KeV/Channel: .36661. *Half Life Ratio: 8.0 
Offset . -.47933 * ~~undance Limit : 50.00 %' 
************************************************************************** 
[Summary Report SNL (7715) -- version 1.2] 

~-ctivity 2-sigma MDA 
Nuciide (PCI /GRAM Error (PCI /GRAM ------- -------------- ----------- --------------
U-238 5.95E-01 3.17E-01 --------
TH-234 5.96E-01 3.18E-01 --------
U-234 Not Detected -------- 4.80E+00 
R.l\-226 1.27E+OO 5.00E-01 --------
PB-214 5.60E-01 5.65E-02 --------
BI-214 5.21E-01 5.88E-02 --------
PB-2!0 Not Detected -------- 1.15E+00 

D ;:rr:r\ tri'\. 
TH-232 6.58E-01 1.15E-01 -------- I "\. 1-. '•..,!. ' .. l [ L.} 
RA-228 6.58E-01 1.15E-01 --------
~C-228 5.94E-01 1. 04E-01 

r.r·.~ ..... 1 ·qa" -------- tJ;.: ,, {. I L ~·'t 
TH-228 5.20E-01 4.19E-02 --------
RA-224 3.39E-01 4.50E-01 -------- ~ ,,J i I~ \A .... , PB-212 5.23E-01 4.20E-02 -------- • ._; 1! ~ ~-. '.·~· J .. y v 
BI-212· 3.71E-01 1. 89E- 01 --------
TL-208 4.83E-01 8.20E-02 --------
U-235 Not Detected -------- 2.86E-02 
TH-231 Not Detected -------- 1.98E-01 
P~--231 Not Detected -------- 6.86E-01 
AC-227 Not Detected -------- 7.98E-01 
TH-227 Not Detected -------- 1.19E-01 

A.l-.f-241 Not Detected -------- 7.07E-02 
NP-237 Not Detected -------- 1. 24E- 01 
PA-233 Not Detected -------- 3.19E-02 
TH-229 Not Detected -------- 6.19E-02 

·.· ·. ·.· ;··:.·· .. ····· :· ·: •.· .. -· .. .. · ·.·• 
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Appendix A.4, concluded: 

ER Site 138·- . 

Gamma Spectroscopy Screening Results for the Drain.field 
· Deep Interval Composite ~oil Sample 

ID: B.GALLOWAY/E.ROSS (7582/IT) 018848-3 

Nuclide 

PU-239 
AG-110 -
BE-7 
AR-41 
BA-133 

- BA-140 
BI-207 
CD-109 
CE-139-
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
CU-64 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
H0-166 
I-125 
I-129 
I-131 
IN-115M 
IR-192 
K-40 
LA-140 
MN-5--! 
MN-56 
NA-22 
NA-24 
NB-95 
RU-103 
RU-106 
SB-124 
SB-125 
SB-126 
SC-46 
SN-113 
SR-85 
TA-'182 
TE-123M 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(PCI /GRAM 

Not Detected 
Not Detected 
Not Detected 
Short Half-Life 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
1.22E+01 
Not Detected 
Not Detected 
Short Half-Life 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected ' 
Not Detected-

2-sigma 
Error 

5.99E-01 

MDA 
(PCI /GRAM 

1.81E+02 
1.40E-02 
1.31E-01 

2.07E-02 
5.45E-02 
1.30E-02 
5. 02E- OJ. 
1.39E-02 
9 .55E-02. 
1.55E-02 
1.22E-02 
1.20E-02 
2.03E-02 
1.32E-01 
1. 33E- 02 
1.50E-02 
2.J.7E+01 
3.70E-02 
6.28E-02 
6.12E-02 
3.J.6E-02 
3.97E-02 
1. 78E-02 
1.73E-02 
1.52E+00 
7.98E-01 
1. 63E- 02 
1.32E+00 
1. 60E- 02 

2.38E-02 
1.48E-02 

1.45E-02 
4.22E-02 
6.55E-02 
1. 43E- 02 
1.13E- 01 
1. 41E- 02 
4.40E-02 
1.57E-02 
1.29E-02 
1. 94E- 02 
1.43E-02 

·1.30E-01 
1. 3J.E- 02 
1.30E-01 
5.38E-02 
1.49E-02 
3.52E-02 
2.45E-02 
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Appendix A.S 

. ER Site 138 · 
Gamma Spectroscopy Screening Results for the Septic Tank 

. . Composite Soil Sample 

************************************************************************** 
* SNL Radiation·sarnple Diagnostic Progr~ (77l5)/881 20-DEC-94 13:07:24.~ 
************************************************************~****~******** 
B .GALLOWAY/E.ROSS (7582/IT) . oiaa45-3 

Operator: 

************************************** 
.-;c •. .:. •• :. * 

Data File : 94075201:DAT * Sarn~le Quantity: 909.000 GRAM 
Acquire Date: 20-DEC-94 11:02:09 * Eff~ciency File: SMAR2.EFF 
Sample Date: 19-DEC-94 13:00:00 * Library File: RSDP.LIB 
Sample Type: SOL:pJ. ·: ·;, . . .. * . . 
************************************************************************** . . .- ~;.~ -~-~~~;:~~~--~~~i~t--_:· . . * . . . ~ .. :·;·~--~:_:::. 
Preset L~ve Time:.:3600.0 sec * FWHM at 1332 Kev· : 2.3 KeV 
Elapsed Live Time{·3600~0 sec * Peak Search Sensitivity: 4.0 
Elapsed Real Time:~3602.0 sec *Gaussian Assymetry : 10.0% 
************************************************************************** 

Detector : DET2 . 
Calib Date : 01-NOV-94 09 :53·:16 
KeV/Channel: .36661 
Offset : -.47933 

* * Fit Iterations : 20. 
* Energy Tolerance: 1.5 KeV 
* Half Life Ratio : 8.0 
* Abundance Limit : 50.00 % 

************************************************************************** 

[Summary Report SNL (7715) --

2-sigma 
Error Nuclide 

U-238 
TH-234 
U-234 
RA-226 
PB-214 
BI-214 
PB-2~0 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

Activity 
(PCI /GRAM 

Not Detected 
Not Detected 
Not Detected 
1.47E+00 
6.96E-01 
6.94E-01 
Not Detected 

6.11E-01 
6.11E-01 

.5.51E-01 
5. 63E-"01 
Not Significant 
5.65E-Oi 
3.25E-01 
5.48E-01 

4.95E-01 
6.05E-02 
6.07E-02 

1. OBE- 01 
l.OBE-01. 
9. 72E-02 
4.04E-02 

4.06E-02 
1.42E-01 
8.11E-02 

version 1.2] 

MDA 
(PCI /G!U>.M 

2.98E-01 
2.99E-01 
4.55E+00 

1. 08E+00 

r ... _ ... 

..... · .. ·-· 

U-235 Not Detected -------- 2.75E-02. J, .~l~n-0 ~ 
TH-231------~3~.~~~9HE~O~lr---------~·~:~.9~S&EB-~G~:----------------tv~ ~LA~~ ~ ~~~4/ 
PA-231 Not Detected -------- 6.83E-01 
AC-227 Not Detected -------- 8.03E-01 
TH-227 Not Detected -------- 1.15E-Ol 

1Lfl1-241 
NP-237 
PA-233 
TH-229 

Not Detected 
Not Detected 
Not Detected 

. Not Detected· 

A-23 

7.58E-02 
1. 31E- 01 
3.40E-02 
6.19E-02 

·-·- ... · 
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ER Site 138 
Gamma Spectroscap·y Screening Results for the Septic Tank· 

- Composite Soil Sample 

ID: B.GALLOWAY/E.RQSS (7582/IT)· 018845-3· 

Nuclide 

PU-239 
AG-110 
BE-7 

· AR-41 
BA-133 
BA-140 
BI-207 
CD-109 
CE-139 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
CU-64 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
H0-166 
I-125 
I-129 
I-131 
IN-115M 
IR-192 
K-40 
L/l.-140 
MN-54~ 
MN-56 
NA-22 
NA-24 
NB-95 
RU-103 
RU-106 
SB-124 
SB-125 
SB-126 
SC-46 
SN-113 
SR-85 
TA-182 
TE-123M 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(PCI /GRAM 

Not Detected 
Not Detected 
Not Detected 
Short Half-Life 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected , · 
Not Detected ._..., ·.
Not Detected_-- · · 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
1.18E+01 
Not Detected 
Not Detected 
Short Half-Life 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not' Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

5.65E-01 

MDA 
(PCI /GRAM 

1. 84E+02 
1.31E-02 
1.21E-01 

2.25E-02 
4.77E-02 
1.13E-02 
5.16E-01 
1.38E-02 
9.87E-02 
1. 82E-02 
1.19E-02 
1.30E-02 
1. 90E- 02 
1. 26E- 01 
1.44E-02 
1.47E-02 
1.73E+01 
3.65E-02 
6.64E-02 
6.21E-02 
3.09E-02 
3.80E-02 
1. 74E-02 
1. 64E..;.02 
1.53E+00 
7.53E-01 
1. 59E- 02 
1.08E+00 
1.58E-02 

2.20E-02 
1.60E-02 

1.98E-02 
4.68E-02 
6.21E-02 
1.16E- 02 
1.10E- 01 
1.42E-02 
4.07E-02 
1. 49E- 02 
1.36E-02 
2:18E-02 
1. 27E- 02 
1. 21E-01 
1.34E-02 
1.41E-01 
5.33E-02 
1. 41E- 02 
3.42E-02 
2.39E-02 



Sandia National Laboratories 
Albuquerque, New Mexico 

November 1998 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (4th Round) 
Dated June 1996 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico Environment 
Department (NMED) to the U.S. Department of Energy (DOE) (Dinwiddie, June 5, 1998) documenting 
the review of 12 No Further Action (NFA) Proposals submitted June 1996. 

This response document is organized in numerical order by operable unit (OU) and subdivided in 
numerical order by site number. Each OU section provides NMED comments repeated in bold by 
comment number and by site number in the same order as provided in the call for response to comments. 
The DOE/Sandia National Laboratories (SNL) response is written in normal font style on a separate line 
under "Response." Responses to general technical comments begin on page 3 and responses to site
specific technical comments begin on page 10. Additional supporting information for the site-specific 
comments is included as attachments to each section. 
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General Comments 

RESPONSES TO CO:MMENTS 
ON NO FURTHER ACTION PROPOSALS 

JUNE 1996 (4TH ROUND) 

GENERAL CO:MMENTS 

1. For the purpose of determining suitability for No Further Action (NFA), final versions of 
site maps must be submitted. As applicable, sample locations, wells, drainages, 
watercourses, PETREX soil-vapor survey (SVS) locations, and any other important 
features must be accurately shown on such maps. 

Response: All submitted maps will be reviewed for completeness with respect to sample 
locations, wells, drainages, watercourses, PETREX soil-vapor survey (SVS), and any other 
important features, as applicable. All submitted maps are final, but the word "Draft" had been 
mistakenly left on the maps for Sites 49, 101, 116, 138, 141, 149, 151, 160, and 161 when they 
were printed. Replacement maps for these sites are included as attachments under specific 
comments for Operable Unit (OU) 1295. For all future No Further Action (NFA) proposal 
submittals, final rather than draft products will be submitted. 

2. For Environmental Restoration (~R) sites with leachfields, drywells or seepage pits; the 
core of a contaminant plume, which usually contains the highest concentrations of 
Constituents of Concern (COC's), is most likely located along a vertical axis beneath the 
center of the disposal structure. It is within this plume core where higher levels of 
contaminants will most likely reach the greatest depths in the soil/sediment column, 
possibly extending even to ground water. Therefore, at minimum, a vertical borehole must 
be installed in the center of the discharge, and sediment must be sampled below the bottom 
of the disposal structure to an appropriate depth for the appropriate organic and inorganic 
parameters. 

The latter sampling strategy contradicts Sandia's sampling protocol (two boreholes outside 
the discharge structure). 

In order to compare sampling strategies, the US Department of Energy/Sandia National 
Laboratories (DOE/Sandia) have agreed to reinvestigate five seepage pits (see letter to Mr. 
Michael J, Zamorski dated January 29, 1998). Depending on the results of this test, 
additional drilling and sampling may be required at some, none, or all of the septic systems 
previously sampled. 

Response: Completion of the reinvestigation of five seepage pits as addressed in the New 
Mexico Environment Department (NMED) letter to Mr. Michael J. Zamorski dated January 29, 
1998 (Attachment A) was completed by the U.S. Department of Energy/Sandia National 
Laboratories/New Mexico (DOE/SNL) in late January 1998. Analytical results of the center 
boring samples are not significantly different from the analytical results of the side borings 
collected previously. Results from the center boring samples are included in the specific 
comments for OU 1295. NMED Oversight Bureau (OB) staff have indicated their concurrence 
with this conclusion based upon DOE/SNL results and the results of split samples collected by 
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General Comments 

the agency and have verbally told the DOE/SNL that additional seepage pit sampling is not 
necessary. The DOE/SNL is now following Hazardous and Radioactive Materials Bureau 
(HRMB) policy on investigation of septic tanks and drainfields. Any necessary deviation from 
that policy will be discussed with the HRMB. 

3. Shallow water-table conditions may necessitate a monitoring-well network, if the results 
obtained in satisfying General Comments 1 and 2 indicate that the potential for impacting 
ground water is high. 

Response: As mentioned in the response to General Comment 2 above, the DOE/SNL plan to 
meet with the NMED/HRMB now that the reinvestigation at the five seepage pits is completed. 
Any outstanding groundwater issues at sites with shallow water-table conditions can be discussed 
with the regulator at this meeting. 

4. It is unclear whether all the septic systems have been closed or sealed in some manner so as 
to prevent any future releases to the septic systems. Additionally, no sampling was 
conducted beneath the drainlines. Some of these drainlines span more than 50 or 100 ft in 
length, and, given the age of the systems, it is prudent to collect samples from beneath 
them, especially at joints/connections. 

Response: All septic systems have been closed in an approved manner so as to prevent any 
future releases. Each NF A involving' a septic system referenced an NMED inspection report 
generated by an NMED inspector who determined that the septic systems were closed to his 
satisfaction. Also, see the responses for specific comments on this topic. 

The characterization approach presented in the approved RCRA facility investigation (RFI) 
Work Plan did not include sampling beneath the drainlines. If significant contaminants of 
concern (COC) concentrations were not found in the drainfields, around the seepage pits, or near 
the surface outfalls, it is unlikely that significant COCs would be found beneath the drainlines 
leading to the release points. Thus, sampling beneath the drainlines does not appear to be 
necessary. 

5. The following statement made by Sandia regarding PETREX SVS results (e.g., page 3-4) is 
of concern: 

"In NERI's experience, levels below 100,000 ion counts for a single compound, (such as 
perchloroethene [PCE] or trichloroethane [TCE]), and 200,000 ion counts for mixtures (such 
as BTEX or aliphatic compounds [C4-Cll cycloalkanes]), under normal site conditions, would 
not represent detectable levels by standard quantitative methods for soils and/or groundwater 
(NERI June 1995)." 

Effectively, Sandia is attempting to establish "PETREX Action Levels" ("AL's", as 
minimum ion counts) for these organic compounds in soil/sediment and in water in 
apparent disregard of the Northeast Research Institute, Inc. (NERI) warning that 
" ... indicated response values are not directly related to absolute concentrations, but may be 
used to determine the extent of the plume, its boundaries, and plume direction." Sandia 
has used these "AL's" at various ER sites, e.g., the Technical Area (TA)-11 septic tanks and 
drainfields and TA-V seepage pits. From the results of the PETREX SVS in these cases, 
Sandia concluded that: 
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11 
••• the levels for all compounds were .. .Iow and may not necessarily indicate 

environmentally significant levels in subsurface soil.. .. 11 

However, at both TA-ll and TA-V, TCE contamination in ground water exceeds the 
Maximum Contaminant Level (MCL). This indicates that Sandia's assumption regarding 
PETREX SVS ion counts is wrong. NMED review of NERI case histories and Sandia's 
investigation results using the PETREX SVS method indicates that quantifiable levels of 
TCE and hydrocarbons may be present in ground water even if there are ion count levels 
less than Sandia's 11AL's 11 in soil. Sandia must supply the rationale for establishing "AL's" 
for the PETREX method in light of NERI's warning and in recognition of the detectable 
levels of TCE contamination that have been documented in ground water at TA-Il and TA
V. This rationale must include the models used for quantifying compounds based upon 
PETREX SVS results, including examples indicating the success, failure, and accuracy of 
the models. 

Response: The DOE/SNL used the PETREX ion counts as a semiquantitative method to identify 
the nature and lateral extent of volatile organic compounds (VOC) and semi volatile organic 
compounds (SVOC) in the shallow subsurface (i.e., "hot spots"). If the groundwater is shallow, 
the technique also can detect VOCs volatilizing from the groundwater. However, the technique 
is not likely to detect VOCs in groundwater 300 to 500 feet (ft) deep, as at Technical Area 
(TA) II and TA-V. 

The quotes cited above were taken from the Northwest Research Institute (NERI) report of the 
TA-Il investigation and were not quotes by DOE/SNL. As stated in NERI's report (in the quotes 
contained in the NMED comments), those ion counts below 100,000 (lOOK) or 200K "would not 
represent detectable levels by standard quantitative methods for soils and/or groundwater (NERI 
1995)" (Attachment B). In other words, the levels of VOCs are so low that they would most 
likely not be detected in a laboratory using standard U.S. Environmental Protection Agency 
(EPA) methods. Also, the statement from the NERI report that "the levels for all compounds 
were ... low and may not necessarily indicate environmentally significant levels in subsurface 
soil. ... " is not a conclusion from DOE/SNL but is based upon NERI's experience. 

Low concentrations ofVOCs are present in groundwater at TA-Il and TA-V. However, because 
of the depth to groundwater, NERI' s experience suggests that it is highly improbable that the 
VOCs could be detected by the SVS method. The DOE/SNL is using the SVS method to 
evaluate whether near-surface sources for VOCs exist. -We believe that the PETREX results did 
not clearly identify a release site or VOC source to correlate with the groundwater 
concentrations. 

Because the use and limitations of SVS are of importance to both the NMED and the DOE/SNL, 
we propose that technical staff convene a joint meeting to develop a common understanding, 
based upon the NERI studies, of such use and limitations. 

6. Analytical results exceeding calculated upper tolerance limits (UTL's) (or 95th percentiles) 
are statistically significant evidence of potential contamination and cannot be automatically 
construed as representative of extreme background values. Data exceeding UTL's (or 95th 
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being submitted to the NMED. The DOE/SNL has reviewed all data tables in the 4th NFA 
Submittal for completeness with respect to the above elements and are submitting revised tables 
with this Request for Supplemental Information response to the NMED, as applicable. 

9. Quality Assurance/Quality Control (QA/QC) - At the December 3, 1996, Sandia 
North/Low-Flow Sampling meeting held at the NMED offices in Santa Fe (attended by 
DOE, Sandia, and NMED), representatives of the Hazardous and Radioactive Materials 
Bureau (HRMB) expressed concern about Sandia's QC problems in regard to "common 
laboratory contaminants" found in blanks (such as acetone, 2-hexanone (MBK), 2-
butanone (MEK), methyl isobutyl ketone (MffiK), methylene chloride, toluene, and total 
xylenes). These compounds have been historically used at Sandia's ER sites and, in some 
cases, disposed of onto the ground and into pits, trenches, lagoons and leachfields. Thus, 
the presence of common laboratory chemicals in QC blanks cannot be automatically 
discounted as laboratory contamination. Additionally, at this meeting, HRMB staff 
members suggested that DOE/Sandia review its contract laboratories' QA/QC programs, 
and, if found deficient, remedy the problem or find another laboratory. 

Analytical results for field, trip, and equipment blanks, and duplicates must be included on 
data tables. Data tables must also include a comparison of offsite and onsite laboratory 
results (e.g., at minimum, relative percent differences (RPD's)) as part of the QA/QC 
information. 

Response: The DOE/SNL follow the blank qualification guidelines (i.e., the "Blank Rule") set 
forth in "USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review (EPA, February 1994)" when validating data for common laboratory contaminants such 
as acetone, methylene chloride, and 2-butanone. Common laboratory contaminants are generally 
VOCs that are required by EPA methods for the extraction and concentration of organic 
compounds. Because they are volatile and are generally used in concentrated solutions, they can 
be found in small concentrations throughout any analytical laboratory. To minimize potential 
contamination of samples, analytical laboratories isolate all VOC samples and the associated 
instrument laboratories, restrict access to these areas, and pressurize the analysis areas with 
filtered air. The EPA has historically recognized that even with such precautions, analytical 
laboratories cannot completely eliminate possible contamination from such sources as entering 
and leaving these areas or absorption on clothing. Therefore, the EPA has allowed, within the 
functional guidelines, a slightly relaxed criterion for very low-level contamination from these 
compounds. 

As discussed in the OU 1295 NFA proposals, VOCs found in soil trip blanks submitted with 
VOC sample shipments are further evidence that most VOCs detected in the samples result from 
laboratory contamination. 

The DOE/SNL use the following procedure to evaluate data for laboratory contamination: 

Sample results are qualified as undetected (U) if the sample concentration is less than ten 
times the concentration of the common laboratory contaminants in any blank or five times 
the concentration of any other contaminant in any blank. 
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If other problems are encountered that result in any suspect blank data, the DOE/SNL notify 
the laboratory and further evaluation is conducted. 

The comment suggesting that the DOE/SNL review its contract laboratories' quality 
assurance/quality control (QA/QC) programs is noted by the DOE/SNL. SNL's Sample 
Management Office has an ongoing audit program to evaluate the adequacy of QA/QC problems 
at the off-site contract laboratories; this program is supplemented by a similar program overseen 
by the DOE's Albuquerque Operations Office. When specific QA/QC concerns arise, the 
affected laboratory is contacted and corrective actions are defined and implemented. 

The DOE/SNL would be pleased to arrange a dialogue with the NMED/HRMB and the DOE 
laboratory auditors to discuss this subject further. 

10. Explosives sampling - Method 8515 is an immunoassay screening tool for nitrotoluene 
compounds. Sensitivity of this method may be unacceptable (MDL's from 100-100,000 
ppb) and reproducibility of results is erratic. To achieve more reliable and defensible 
results, Sandia must use Method 8330, which detects not only the Method 8515 compounds, 
but also detects nitroguanidine, ammonium nitrate, Composition C4, PBX-9404, PBX-9405, 
pentaerythritol tetranitrate (PETN), HMX and RDX; these explosive compounds were 
commonly used by Sandia. 

Response: Method 8515 was initially used by the DOE/SNL for qualitative analysis as a cost
saving measure with the intent to follow up with quantitative analysis if a "hit" occurred. The 
DOE/SNL believe that Method 8515 with a 1-ppm detection limit has been successfully used as a 
technique for identifying trinitrotoluene (TNT) given the risk-based action level for an industrial 
land.:.use scenario (79.7 ppm) or residential land-use scenario (20 ppm) for trinitrotoluene. 
Although the DOE/SNL recognize that the method is limited to detection of TNT, this screening 
approach was used because the DOE/SNL did not expect to find explosives at these sites. 

The DOE/SNL agree that Method 8330 is the desired method for quantitative analytical results 
for 1 ,3,5, 7-tetranitro-1 ,3,5, 7 -tetrazacyclooctane (HMX), 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane 
( RDX), and pentaerythritol tetranonitrate (PETN), which were the most commonly used 
explosives at SNL after the mid-1960s. RDX and HMX, are both Method 8330 analytes; C-4 is 
90 percent RDX, PBX-9404 is approximately 94 percent HMX and PBX-9405 is approximately. 
92 percent RDX each. However, none of the three compounds is specifically quantified by the 
method. Ammonium nitrate, nitroguanidine, and PETN are not specific analytes although their 
presence may be indicated by other compounds. The DOE/SNL will be using Method 8330 in 
future characterization activities. 

11. Positive results from the PETREX SVS indicate plumes of polychlorinated biphenyl (PCB), 
BTEX (benzene, toluene, ethylbenzene, and xylene - common fuel constituents), and 
aliphatics, or a combined plume potentially underlie some discharge areas. Soil/sediment 
sampling may have been insufficient to determine whether observed soil-vapor 
concentrations are the result of contaminated sediments, subsurface soil-vapor migration, 
or movement of contaminated ground water. Additional boreholes may be needed with 
active or passive soil-vapor monitoring systems installed at the surface and at the bottom. 
Also, boreholes must be of sufficient depth so as to determine the vertical profile of each 
soil-gas plume. 
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Response: Because soil vapor in the vadose zone may be an indication of a VOC release, the 
DOE/SNL used the soil vapor results to help locate source areas or release points in the near and 
shallow subsurface soil during site characterization. The PETREX SVS will not identify 
solvents (or polychlorinated biphenyls [PCB]) in groundwater that is deep (greater than 100 feet 
below the ground surface [bgs]) (Attachment B). Because the VOC concentrations in 
groundwater at TA-ll are barely above maximum contaminant levels, the scenario described by 
the NMED above is highly unlikely. 

The DOE/SNL believe that it is not technically or financially feasible to attempt to characterize a 
"soil vapor" plume as the NMED suggests. The goal of the SVS was to use this screening 
technique to locate possible additional VOC sources in the shallow vadose zone sites. 

Again, as stated in the response to General Comment 5 above, the DOE/SNL proposes that a 
meeting be arranged with the NMED to develop a common understanding, based upon the NERI 
studies, of the uses and limitations of SVSs. 
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GARY E. JOHNSON 
GOVERNOR 

January 29, 1998 

~Ir. Michael J. Zamorski 
Acting Area Manager 
Kirtland Area Office 

Hazardous & Radioactive Materials Bureau 
2044 Galisteo 

P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-1557 
Fax (505) 827-1544 

US Department of Energy 
P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

RE: Sampling Protocol for Septic Systems 

Dear .tv1r. Zamorski: 

MARK E. WEWLER 
SECRETARY. 

EDGAR T. THOR!'iTOS, ll1 
DEPUTY SECRETARI" 

This letter responds to a meeting held in June 1997 in Santa Fe that was attended by the US 
Department of Energy, Sandia National Laboratories (SNL), and New Mexico Environment 
Department (Nl\1ED) personnel to discuss appropriate sampling protocol with respect to 
Jeachfields, drywells, and seepage pits. Following that· meeting. NMED Hazardous and 
Radioactive Materials Bureau (HR~1B) staff have determined that a test should be conducted to 
compare the different septic system sampling protocols presented by SNL and HRMB. This test 
consists of reinvestigating five Environmental Restoration (ER) sites at SNL. This marrer is 
addressed more fully below, following a brief discussion of HR~·m·s septic system sampling 
prorocol. 

HR\rB Seotic S\'stem Samolin£ Prorocol 
HR~v1B believes that the core of the plume below drainfields (leachfields), drywells, and seepage 
pits will usually contain the highest concentrations of contaminants. The core of the plume is 
most likely located along a .vertical axis beneath the center of-the disposal structure. It is within 
the plume core that contaminants will most likely reach the greatest depths into the soil/sediment 
column. potentially extending even to ground water. Therefore, at minimum, a venical borehole 
should be installed in the center of the disch:1rge structure. Soil/sediment below the bottom of 
the discharge structure should be sampled for the pertinent organic and inorganic parameters to 
an appropriate depth. The sampling frequency in each borehole should not exceed five fr. and 
a minimum of two clean samples IS necessary to delineate the vertical extent of any 
contamination that may be presem. 

F;. I " -- 0 



Mr. Michael J. Zamorski 
January 29, 1998 
Page 2 

At any septic system site where shallmr bedrock is encountered, samples should be collected at 
the bottom of the discharge structure and immediately above the bedrock surface. Depending 
on the analytical results of such samples, it may be necessary to drill additional borings along 
the alluvium/bedrock contact and/or into bedrock. 

In general, this is the protocol HRMB \Vill require for all future assessments of septic system 
components. 

Seotic Svstem ReinvestiQ'ation 
In contrast to the above, SNL's sampling protocol consists of drilling two boreholes ·outside the 
drainage strucrure. 

To resolve this issue, five areas are to be reinvestigated. Depending on the results of this study. 
SNL may ha\·e to reinvestigate alL some, or none of the septic systems that have been 
previously sampled. The test procedure i~ described in more detail in Enclosure A. 

Please contact William Moats of my staff at 841-9471 if you have any questions or commenrs. 

Sincerely, 
/} '1 l '1_.,--, ~ -
lj I !-' ,. /;/_ .' r-~~/ 
~t2ib rA(_,~c~'d:·z_ ~-:-
b rt S. (Stu) Dmwiddie, Ph. D., t-.ranager 

RCR.-\ Permits Management Program 

Enclosure 

xc: Roger Kennett, NMED/DOE OB 
Bill McDonald, NMED/DOE OB 
Mark Jackson, DOE/KAO 
Warren Cox, SNL 
David Neleigh, EPA 
file: hswa, snl oul295, 98 
track: snl, 1129/98, doe/kao. hrmb/sk. re, file. 



ENCLOSURE A 

TEST FOR ADEQUACY OF LEACHFIELD, DRYWELL 
AA'D SEEPAGE PIT SA.1VIPLING PROTOCOL 

UTILIZED BY SA.i"'"DIA NATIONAL LABORATORIES 

Five Environmental Restoration (ER) septic system sires will be tested. Testing will consist of drilling 
a borehole through the center of each drainage structure. At the request of the US Deparunem of 
Energy/Sandia National Laboratories/New Mexico (Sandia), the sampling frequency used for previous 
sampling will be maintained for this test; however, at least one sample must be collected immediately 
below the drainage structure. Selection of sires was based on potential impact to human health and the 
environment, and on suitability for meaningful comparison of protocols. Table 1 identifies the sires and 
summarizes the rationale for selection. Table 2 lists the various constituents to be analyzed for at each 
sire. 

ER Site Name ··· Selection Criteria Rationale 

101 Building 9926 Explosives Photochemicals, metals. sol\·ems, 
Research Lab HE, potentially high discharge 

1-+1 Building 9967 (High HE injected imo the subsurface -
Explosives Assembly Building) 50-150 ft above the water table 
Septic System 

' 

151 Building 9940 NRC Testing Photochemicals, solvents, HE, 
Facility metals, DU, potentially high 

discharge 

154 Building 9960 (Explosives HE and solvents injected into the 
Preparation Facility) Septic subsurface - 50-150ft above the 
System water table 

160 Buildin2: 9832 (Vehicle HE and DU injected into the 
Assembly Building) Septic subsurface - 50-150ft abO\·e the 
System water table 

Table 1. Selected ER Sites for Septic System Test 

The septic system sites selected are discussed in the Resource Conservation and Recovery Act (RCRA) 
Facility Investigation Work Plan for Operable Unit (OU) 1295, Septic Tanks and Drainjields (:Vlarch 
1993) and_in the OU 1295 Decision Repon-(~lay 1996). Four ofthe ER sires (101, 141, 151, and 160) 
are included in the founh round of No Funher Action proposals (June 1996). According to tht: Decision 
Repnrt, ER Sire 154 requires additional characterization. 

l!JZJrJnus ami RJJi<1JCtivc ~1atcria!s nurcJU 

~'~'' t\lcxic<1 Enviwnmcm D<:p:mmcnt 
JanuJr)' !9'iX 



Laboratory analytical results will be compared to those obtained by the previous Sandia investigation 
protocol, i.e., two boreholes drilled ourside of the seepage pit or drainage structure. Sandia may be 
required to redrill and resarnple some, all, or none of the septic systems that were previously sampled. 
The need to redrill and resarnple depends on w·hether results from the test indicate higher concentrations 
of contaminants beneath the centers of the drainage strucrures, or no appreciable difference, as determined 
by the Hazardous and Radioactive Materials Bureau. · 

ER Site SVOCs VOCs HE Me:als Soil pH I Soil I cr• 6 I bo~pic 
(8330) mitrate 

101 N y y y 
I N I NA I NA IN 

141 N y 
I 

y y I NA I NA I NA 1 N 

!51 N y y y 
I N I N I y 

I 
y 

!54 I y y y y NA I NA I 
y 

I N 

160 I N y y y 
I N I NA I NA I N 

Notes: 
Y - .-\nalysis of the constiruem will be done for the septic system test. 
N - A:;alysis of the constiruent will not be done for the sepic system test. 
NA · Not applicable. (Analysis of the constiruem was not jone in the original investiption). 

Table 2. Selected Analytes for Septic System Test 

Haz.ardnus and RJdioactivc Materials BureJu 
New Mexico Environment DcpJnrncm 
JanuJr:· 1998 

I Cyanide Tritium 

I 
y 

I N 

I NA N I 
I N N 

I NA N 

I NA NA I 

/ 
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PETREX Soil Gas Survey- SNL, Albuquerque, New Mexico 06/01/95 

The analytical and interpretative results of the duplicate collectors are provided in Table 32, 
Appendix B. 

8.0 DISCUSSION 

The soil gas response levels discussed in the following section are described as high, 
intermediate or low relative to the entire data set. The ion count values that have been reported 
represent qualitative soil gas values that were evaluated relative to the other sampler locations. 

The response values are reported in ion counts. Ion count values are the unit of measure assigned 
by the mass spectrometer to the relative intensities associated with each of the reported 
compounds. These intensity levels or response levels do not represent an actual concentration of 
the reported compounds; however, they are best utilized as_ a qualitative measurement. A 
difference in ion count values of an order of magnitude or more is considered significant when 
interpreting potential source areas and migration/dispersion pathways versus background areas. 

The following sites, which had significant soil gas detections, are discussed in the orders that 
they were sampled. The sites that showed no significant soil gas detections are listed in Section 
8.I8. 

In a majority of the soil gas samples used in this investigation, only low levels of the compounds 
identified were detected. In NERI's experience, levels below I 00,000 ion counts for a single 
compound, and levels below 200,000 ion counts for mixtures, under normal site conditions, 
would not represent detectable levels by standard quantitative methods for soils and/or 
groundwater. Normal site conditions are considered to be sites in which the depth to 
groundwater is less than I 00 feet below the surface, groundwater flow rates are undisturbed, and 
normal precipitation occurs during sampler exposure. Due to the unusual site conditions at 
SNL, and the influx of monsoon moisture during sampler exposure, values less than I 00,000 ion 
counts for the chlorinated compounds, and values less than 200,000 ion counts for the 
hydrocarbon mixtures, were considered potentially significant for this investigation. 

For a complete discussion of relative response map evaluation, please refer to the PETREX 
Protocol, Appendix A. 

8.1 SITE 145 

In most samples, the levels of VOCs detected at Site 145 are not normally associated with 
potential source areas, or potentially environmentally significant contaminant concentrations in 
the subsurface. The soil gas response for TCE at location 64 may represent detectable levels by 
standard EPA methods in the subsurface; however, in NERI's experience single point anomalies 
generally represent isolated surface spills and do not reflect chemical occurrences which may 
impact groundwater. The soil gas results for Site I45 are provided on Table 2, Appendix ?· 
The sample locations for Site 145 were mapped and are shown on Plates 1 and 2, Appendix F. 

Northeast Research Institute LLC 9 



Site-Specific Comments 

Also, bedrock is exposed in the roadcut on the west side of the site. Therefore, additional sampling 
at 15 to 25 ft bgs can only be accomplished with equipment capable of drilling into hard rock. The 
DOEJSNL are willing to discuss additional sampling with the NMED but see no technical 
justification in attempting to sample in relatively impermeable bedrock. 

4.0 Conclusions 

29. With the shallow depth to ground water, high volumes of contaminants discharged into the 
septic tank and the hydraulic loading which occurred at this site, there is an increased 
potential for ground-water contamination. Ground-water monitoring wells must be installed 
to determine whether any contamination has occurred. Samples must be analyzed for all 
constituents of concern. 

Response: Depth to groundwater was estimated to be 52 ft bgs in the Septic Tank and Drainfields 
RFI Work Plan (March 1993). Because the nearest monitoring well is located about 6,000 ft 
northwest of the site, the depth to groundwater beneath the site is unknown. As stated in the ER 
Site 116 NFA report, depth to groundwater at the site was estimated to be between 107 and 157ft 
bgs, based upon a potentiometric surface map presented in the "Site Wide Hydrogeologic 
Characterization Project, Calendar Year 1995 Annual Report," published in March 1996. Also, 
there is no basis for saying that "high" volumes of contaminants were discharged to the 
Building 9990 septic system. Estimated volumes of effluent discharged to the septic system range 
from 60 to 600 gallons per day. However, this is only an estimate because actual discharge records 
do not exist for the site. Also, water was probably used sparingly at the facility because there is no 
water supply line to this remote site; water was hauled in and stored in an underground holding tank 
near the southwestern corner of Building 9990. Also, detectable or significant COC concentrations 
that could pose a threat to human health or the environment were not detected in confirmatory soil 
samples collected at this site. Therefore, the DOEJSNL do not believe that groundwater monitoring 
is justified or required at ER Site 116. 

ER Site 138, Building 6630 Septic System 

ER Site 138 comprises the septic tank, distribution box, and leachfield that serviced Building 6630, 
the Melting/Solidification Facility. Building 6630 was constructed in 1959 for melting and casting 
metal alloys of iron (steel), chromium, DU, nickel, copper and other metals (only corrosion tests are 
described). The facility is still in operation, although the septic system is no longer in use. 

2.3 Historical Operation 

30. Figures 1-1 and 1-2- see General Comment 1. 

Response: See response to General Comment 1. 

3.4 The Results of Previous Sampling/Surveys 

31. The results of the PETREX SVS indicate plumes of TCE, BTEX, and aliphatics, or a 
combined plume may be migrating south and/or west from the leachfield. Sandia must 
complete boreholes at or near PETREX SVS locations 554 and 299, and install active or 
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Site-Specific Comments 

passive soil-vapor monitoring systems at the surt-ace and at the bottom of the boreholes. Also, 
see General Comments 5 and 11. 

Response: A confirmatory soil sample was collected on the south side of the septic tank, within 
about 8ft ofPETREX location 299, and no significant COC concentrations were detected in this 
sample. Also, the ion count values detected in the PETREX sampler at location 554 are less than 
the threshold levels that, in NERI's experience, would result in detectable COC concentrations in 
soil samples. As stated earlier, VOC concentrations in soil vapor are not regulated. VOC 
concentrations in conventionally analyzed soil samples are regulated to the extent that these data are 
used in risk assessment evaluations. Significant COC concentrations that could pose a threat to 
human health or the environment were not detected in any of the VOC or other samples collected 
from 14 separate sampling intervals at this site. The DOE/SNL, therefore, do not believe that 
additional soil vapor sampling is required at these locations. 

3.6 Confirmatory Sampling 

32. Data collection - see General Comments 2, 6, 8, and 9. 

Response: See response to General Comments 2, 6, 8, and 9. 

33. Table 3-3 indicates that the concentrations of nickel are increasing with depth in the majority 
of the leachfield boreholes, and the levels of nickel detected at the 16.5-ft depth in all but one 
of the boreholes are above the 95th UTL. Additional samples must be collected at depths 
greater than 16.5 ft to characterize the vertical extent of potential nickel contamination under 
the leachfield. 

Response: The majority of nickel concentrations detected in soil samples from the site are above 
the maximum background concentration of 11.5 milligrams per kilogram (mglkg) for surface and 
subsurface samples collected in the Southwest and Coyote Test Field Supergroup areas. The 
maximum nickel concentration detected at the site was 108 mglkg. However, the very conservative 
ecological risk preliminary remediation decision threshold calculated for nickel is an order of 
magnitude higher than the highest nickel concentration detected at this site. The DOE/SNL, 
therefore, believe that samples collected at the site are sufficient to demonstrate that nickel 
concentrations at the site do not pose a threat to human health or the environment and that 
additional sampling for nickel is unnecessary. 

However, in order to bring the NFA approval process to a conclusion for ER Site 138, SNL will 
complete limited deeper additional sampling for nickel at two drainfield locations selected by the 
NMED. In each borehole, samples will be collected from depths of 10 and 20ft below the top of 
the previous deepest sampling interval (16.5 ft). Samples would, therefore, be collected at 26.5 and 
36.5 ft bgs. 

ER Site 141, Building 9967 Septic System 

ER Site 141 comprises an HE catch box, a seepage pit and a drywell that served Building 
9967, the High Explosives Assembly Building. The facility was constructed in 1968 for the 
purpose of assembling HE configurations for explosives tests. The septic system is no longer 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

JUN 2 9 2Im 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 

. Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Request for Supplemental Information Responses and 
Proposals for Corrective Action Complete (CAC), Drain and Septic Systems (DSS) 
Solid Waste Management Unit (SWMU) 49, 101, 116, 138, 149,154, and 161 at 
Sandia National Laboratories, New Mexico, EPA 10 No. NM5890110518. These 
documents are compiled as DSS Round 9 and CAC (formerly No further Action [NFA]) 
Batch 27. 

This submittal includes descriptions of the site characterization work and risk 
assessments for DSS SWMUs 49, 101, 116, 138, 149,154, and 161. 
The risk assessments conclude that for six of the seven sites (SWMUs 49, 101, 116, 
138, 149 and 161): (1) there is no significant risk to human health under both the 
industrial and residential land-use scenarios; and (2) that there are no ecological risks 
associated with these sites. For the remaining site (SWMU 154), the risk assessment 
concludes that: (1) there is no significant risk to human health under the industrial 
land-use scenario; and (2) that there is no ecological risk associated with the site. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for SWMUs 49, 101, 116, 138, 149 and 
161, and a determination of Corrective Action Complete with. controls is requested for 
SWMU 154. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. 8earzi (2) 

cc w/ enclosure: 
L. King, EPA, Region 6 (Via Certified Mail) 
W. Moats, NMED-HW8 (Via Certified Mail) 
M. Gardipe, NNSNSC/ERD 
D. Pepe , NMED-08 (Santa Fe) 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
J. Estrada, NNSNSSO, MS 0184 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1 087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1 089 
ESHSEC Records Center, MS 1087 

JUN 2 9 2005 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

REQUEST FOR SUPPLEMENTAL INFORMATION 
RESPONSE AND PROPOSAL FOR 

CORRECTIVE ACTION COMPLETE FOR 
DRAIN AND SEPTIC SYSTEMS SWMU 138, 

BUILDING 6630 SEPTIC SYSTEM AT 
TECHNICAL AREA Ill 

June 2005 

United States Department of Energy 
Sandia Site Office 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 138 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNUNM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In June 1996, an NFA proposal was submitted to the NMED for SWMU 138 (SNUNM June 
1996). In June 1998, the NMED/Hazardous and Radioactive Materials Bureau (HRMB) 
responded with a Request for Supplemental Information (RSI) for the NFA proposal that 
required finalized location and site maps, updated data tables, the investigation of a potential 
soil-vapor plume indicated by PETREX™ passive soil-vapor survey data, providing a rationale 
for establishing PETREX™ soil-vapor survey action levels, and additional soil sampling for 
nickel at depths greater than 16.5 feet below ground surface (bgs) in the drainfield area (NMED 
June 1998). 

SNUNM responded to the RSI in November 1998, submitted revised maps and amended data 
tables, and committed to completing a revised risk assessment in accordance with current risk 
assessment procedures, after all required sampling had been completed at the site. SNUNM 
stated that the PETREX™ soil-vapor data were used only for site screening purposes and that 
the data did not indicate evidence of a soil-vapor plume as the NMED suggested. SNUNM then 
proposed a meeting to develop a common understanding of the uses and limitations of soil
vapor surveys. SNUNM also committed to collecting additional, deeper soil samples for nickel 
analysis at two drainfield locations selected by the NMED, even though SNUNM believed that 
the soil sampling already performed was sufficient to demonstrate that the elevated nickel 
concentrations did not pose a threat to human health or the environment (SNUNM November 
1998). 

At that time, negotiations were being conducted to define a technical and decision-making 
approach to complete environmental assessment and characterization work at the 22 OU 1295 
SWMUs, and at 61 other Drain and Septic Systems (DSS) Area of Concern (AOC) sites at 
SNUNM. At the completion of the negotiations a Sampling and Analysis Plan (SAP) (SNUNM 
October 1999) was written that documented investigations planned for completion at all OU 
1295 SWMUs and AOC sites. The plan was approved by the NMED in January 2000 (Bearzi 
January 2000). In June 2000, the NMED responded to the RSI response (SNUNM November 
1998) and stated that the SWMU 138 RSI responses would be reviewed after the additional 
work at the DSS sites in general was completed pursuant to the SAP (NMED June 2000). 
Technical details on soil sampling procedures, soil sample locations, laboratory analytical 
methods, and passive soil-vapor sampling requirements at these sites were specified in a 
follow-up Field Implementation Plan (SNUNM November 2001 ), which was also approved by 
the NMED (Moats February 2002). 

Because of the physical similarity of the SWMUs with the AOC sites, and because the same 
characterization procedures were used for both, the 22 SWMU investigations were combined 
with the AOC site investigations outlined in the SAP (SNUNM October 1999). Shallow 
subsurface soil and soil-vapor sampling investigations were completed at the SWMUs and 
AOC sites by November 2002. As discussed in the SAP, the data were evaluated and the 
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candidate SWMU and AOC sites were ranked in order to select sites for deep soil-vapor well 
installation and sampling. SWMU 138 was not one of the sites selected for deep soil-vapor well 
sampling or any other additional work. 

In January 2005, SNUNM contacted the NMED/Hazardous Waste Bureau (HWB) regarding the 
need for collection of the additional deeper soil samples for nickel analysis at SWMU 138. The 
NMED/HWB responded that no additional sampling would be required (Cooper February 2005). 
Consequently, no additional soil sampling was performed at SWMU 138 after December 1994. 

1.2 Remaining Requirements for DSS SWMU 138 

The following remaining requirement to fulfill the June 1998 RSI for SWMU 138 is addressed in 
this RSI response: 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and an updated site location map showing the 
soil sampling locations at this site (Figure 1.2-2) are also provided in this response. Because 
the site description and operational history were presented in the initial NFA proposal (SNUNM 
June 1996), the information is only briefly summarized in the risk assessment report in 
Chapter 2.0. 
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2.0 RISK ASSESSMENT REPORT FOR DSS SWMU 138 

2.1 Site Description and History 

DSS SWMU 138, the Building 6630 Septic System at SNUNM, is located in Technical Area-Ill 
on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the 
U.S. Department of Energy (DOE). SWMU 138 consists of a 600-gallon septic tank that 
discharged to four, approximately 11 0-foot-long drain lines (Figure 1.2-2). Available information 
indicates that Building 6630 was constructed in 1959 (SNUNM March 2003), and it is assumed 
that the septic system was constructed about the same time. In 1991, septic system discharges 
were routed to the City of Albuquerque sanitary sewer system (Jones June 1991 ). The septic 
system line was disconnected and capped, and the system was abandoned in place concurrent 
with this change (Romero September 2003). The empty and decontaminated septic tank was 
inspected by the NMED on November 7, 1995, and a closure form was signed (SNUNM 
November 1995). The septic tank was then backfilled with clean, native soil from the area in 
late 1995. 

Environmental concern for SWMU 138 is based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for possible COGs that may have 
been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
drainage lies approximately 200 feet south of the site and terminates in the playa just west of 
KAFB. No springs or perennial surface-water bodies are located within 2.8 miles of the site. 
Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site 
is minor because the surface is nearly flat. Infiltration of precipitation is almost nonexistent as 
virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNUNM March 1996). Most of the area immediately surrounding SWMU 138 is unpaved with 
some native vegetation, and no storm sewers are used to direct surface water away from the 
site. 

SWMU 138 lies at an average elevation of approximately 5,409 feet above mean sea level. The 
groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated silts, 
sands, and gravels. The depth to groundwater is approximately 475 feet bgs. Groundwater 
flow is thought to be to the west-northwest in this area (SNUNM April 2004). The nearest 
groundwater monitoring wells are approximately 3,300 feet northwest of the site at the Mixed 
Waste Landfill. The nearest production wells are northwest and northeast of the site and 
include KAFB-4 and KAFB-11, which are approximately 3.8 and 4.2 miles away, respectively. 

2.2 Data Quality Objectives 

Soil sampling was conducted in 1994 in accordance with the rationale and procedures 
described in the approved "Septic Tanks and Drainfields ADS [Activity Data Sheet]-1295 RCRA 
[Resource Conservation and Recovery Act] Facility Investigation [RFI] Work Plan" (SNUNM 
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March 1993), the SAP for the RFI of the septic tanks and drainfields (IT March 1994), and 
subsequent site-specific addenda to the Work Plan and SAP based upon discussions with the 
NMED/HRMB. 

The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 2.2-1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COGs at DSS SWMU 138 was effluent discharged to the environment from 
the septic tank and drainfield at this site. 

Table 2.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sample 
DSS SWMU 138 Potential COC Sampling Density Sampling Location 
Sampling Areas Source Locations (samples/acre) Rationale 

Soil beneath the Effluent discharged 2 NA Evaluate potential COC 
septic system to the environment releases to the 
septic tank from the septic tank environment from 

effluent discharged 
from the septic tank 

Soil beneath the Effluent discharged 6 NA Evaluate potential COC 
septic system to the environment releases to the 
drainfield from the drainfield environment from 

effluent discharged 
from the drainfield 

COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
NA =Not applicable. 
SWMU =Solid Waste Management Unit. 

In December 1994, soil samples were collected using a Geoprobe™ from two 3- or 4-foot-long 
sampling intervals at eight borehole locations at DSS SWMU 138. Sampling intervals started at 
6.5 and 16.5 feet bgs in each of the six drainfield boreholes, and at 10 feet bgs in the two 
boreholes adjacent to the septic tank. Soil samples were collected using procedures described 
in the RFI Work Plan (SNUNM March 1993) and the SAP for the RFI of the septic tanks and 
drainfields (IT March 1994). Table 2.2-2 summarizes the types of confirmatory and quality 
assurance (QA)/quality control (QC) samples collected at the site and the laboratories that 
performed the analyses. 

The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), polychlorinated biphenyls (PCBs), RCRA metals plus nickel, total 
cyanide, isotopic uranium, tritium, and radionuclides by gamma spectroscopy. The samples 
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were analyzed by off-site laboratories (Quanterra Environmental Services [QES] and Thermo 
Analyticallnc./Eberline Laboratories [TMA]) and at the on-site SNUNM Radiation Protection 
Sample Diagnostics (RPSD) Laboratory. Table 2.2-3 summarizes the analytical methods and 
data quality requirements. 

Table 2.2-3 
Summary of Data Quality Requirements for DSS SWMU 138 

Analytical Data Quality 
Method8 Level QES TMA RPSD 

VOCs Defensible 14 None None 
EPA Method 8260 
SVOCs Defensible 14 None None 
EPA Method 8270 
PCBs Defensible 14 None None 
EPA Method 8082 
RCRA Metals plus Nickel Defensible 14 None None 
EPA Method 6000/7000 
Total Cyanide Defensible 14 None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 3 
Radionuclides 
EPA Method 901.1 
Isotopic Uranium Defensible None 3 None 
HASL-300 
Tritium Defensible None 3 None 
EPA-600 906.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
8 EPA methods from EPA (November 1986). 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HASL =Health and Safety Laboratory New York (Environmental Measurements Laboratory). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TMA =Thermo Analytical lnc./Eberline Laboratories. 
VOC =Volatile organic compound. 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of one 
trip blank (for VOCs only), one set of field duplicate samples, and one set of equipment blanks. 
No significant QA/QC problems were identified in the QA/QC samples. 

All of the DSS SWMU 138 soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from QES and TMA were reviewed according to "Verification and Validation of 
Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNUNM July 1994) or earlier ER Project Administrative Operating Procedures (AOPs). The 
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gamma spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory 
Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996) or an 
earlier procedure. The reviews confirmed that the analytical data are defensible and therefore 
acceptable for use in this RSI response. Therefore, the data quality objectives (DQOs) outlined 
in the RFI Work Plan (SNUNM March 1993) and the SAP for the RFI of septic tanks and 
drainfields (IT March 1994) have been fulfilled. 

2.3 Determination of Nature, Rate, and Extent of Contamination 

2.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 138 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual site model for SWMU 138, which is presented in this risk 
assessment report. The quality of the data specifically used to determine the nature, migration 
rate, and extent of contamination is described in the following sections. 

2.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
SWMU 138 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, PCBs, RCRA metals plus nickel, cyanide, 
isotopic uranium, tritium, and radionuclides by gamma spectroscopy. The analytes and 
methods listed in Tables 2.2-2 and 2.2-3 are appropriate to characterize the COGs and potential 
degradation products at SWMU 138. 

2.3.3 Rate of Contaminant Migration 

The septic system at DSS SWMU 138 was deactivated in 1991 when Building 6630 was 
connected to an extension of the City of Albuquerque sanitary sewer system. The migration 
rate of COGs that may have been introduced into the subsurface via the septic system at this 
site was therefore dependent upon the volume of aqueous effluent discharged to the 
environment from this system when it was operational. Any migration of COGs from this site 
after use of the septic system was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COGs may have been discharged to the subsurface from this system. 
Analytical data generated from the soi.l sampling conducted at the site are adequate to 
characterize the rate of COG migration at SW MU 138. 
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2.3.4 Extent of Contamination 

Subsurface soil samples were collected from eight sample locations beneath the effluent 
release areas (septic tank and drainfield) at the site to assess whether releases of effluent from 
the septic system caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 6.5 and 16.5 feet bgs in the 
drainfield boreholes, and 10 feet bgs in the boreholes adjacent to the septic tank. Sampling 
intervals started at the depths at which the effluent discharged from the drainfield drain lines and 
septic tank would have entered the subsurface environment at the site. This sampling 
procedure was required by NMED regulators, and similar sampling procedures have been used 
at numerous other DSS-type sites at SNUNM. The soil samples are considered to be 
representative of the soil potentially contaminated with the COGs at this site and are sufficient to 
determine the vertical extent, if any, of COGs. 

2.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COGs. Section 2.2 
describes the sampling that was conducted in order to determine the concentration levels of 
COGs across the site. Generally, COGs evaluated in this risk assessment include all detected 
organic and all inorganic and radiological COGs for which samples were analyzed. When the 
detection limit of an organic compound is too high (i.e., could possibly cause an adverse effect 
to human health or the environment), the compound is retained. Nondetected organic 
compounds not included in this assessment were determined to have detection limits low 
enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in 
Tables 2.4-1 and 2.4-2. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 2.4-1 lists the nonradiological COCs and Table 2.4-2 lists the radiological COGs for the 
human health risk assessment at DSS SWMU 138. All samples were collected from depths 
greater than 5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNUNM maximum background concentration values (Dinwiddie 
September 1997). Section 2.6.4 discusses the results presented in Tables 2.4-1 and 2.4-2. 

2.5 Fate and Transport 

The primary releases of COCs at DSS SWMU 138 were to the subsurface soil resulting from the 
discharge of effluents from the Building 6630 septic system to the septic tank and drainfield. 
Wind, water, and biota are natural mechanisms of COC transport from the primary release 
point; however, because the discharge was to subsurface soil, none of these mechanisms are 
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Table 2.4-1 
Nonradiological COCs for Human Health Risk Assessment at DSS SWMU 138 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM 
(All Samples) Concentration Background BCF Log K0w 

coc (mg/kg) (mq/kq)a Screenina Value? (maximum aquatic) (for orqanic COCs) 
Inorganic 
Arsenic 3.3 4.4 Yes 44c 

Barium 497 214 No 170d 

Cadmium 0.25e 0.9 Yes 64C 

Chromium, total 13.0 15.9 Yes 16C 

Cyanide 0.25e NC Unknown NC 

Lead 7.5 11.8 Yes 49c 

Mercury o.o5e <0.1 Yes 5,5QQC 

Nickel 108 11.5 No 47c 

Selenium 0.25e <1 Yes aoo1 

Silver 11.9 <1 No 0.5c 

Organic 
Acetone 0.0079 J NA NA 0.699 

2-Chloronaphthalene 0.2 J NA NA 214h 

bis(2-Ethylhexyl) phthalate 0.165e NA NA 851h 

Methylene Chloride 0.0039 J NA NA 59 

Phenol 0.165e NA NA 277h 

Toluene 0.0025e NA NA 1Q.7C 
-

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998a. 
cyanicak March 1997. 
dNeumann 1976. 
eNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum detected concentration). 
tcallahan et al. 1979. 
9Howard 1990. 
hHoward 1989. 
iMicromedex, Inc. 1998. 

--
--
--
--
--
--
--
--
--
--

-0.249 
2.15h 

7.6i 

1.259 
1.46h 

2.69C 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 

Yes 

Yes 

No 

Unknown 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

Yes 

No 
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BCF 
COG 
DSS 
J 

Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNUNM 
SWMU 

Table 2.4-1 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS SWMU 138 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

= Bioconcentration factor. 
= Constituent of concern. 
= Drain and Septic Systems. 
=Estimated concentration. 
= Octanol-water partition coefficient. 
=Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
=Solid Waste Management Unit. 
= Information not available. 
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Table 2.4-2 
Radiological COCs for Human Health Risk Assessment at DSS SWMU 138 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNUNM Background Equal to the Applicable 
(All Samples) Activity SNUNM Background BCF 

coc (pCi/g)a (pCi/Q)b ScreeninQ Value? (maximum aquatic) 
Cesium-137 NO (0.0150) 0.079 Yes 
Thorium-232 0.658 1.01 Yes 
Tritium ND (0.125) 0.021e No 
Uranium-235 0.041 0.16 Yes 
Uranium-238 ' ~ 

0.595 1.4 Yes 
-------- --- ---

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998a. 
dBaker and Soldat 1992. 

3,000d 
3,000d 

NA 
900d 
900d 

Is COCa 
Bioaccumulator?c 

(BCF >40) 
Yes 
Yes 
No 
Yes 
Yes 

eTharp February 1999, 420 pCi/L = 0.21 pCi/g assuming a soil density of 1 gram/cubic centimeter and a 5 percent soil moisture. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) =Not detected above the MDA, shown in parentheses. 
ND ( ) = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 



considered to be of potential significance as transport mechanisms at this site. Because the 
septic system is no longer active, additional infiltration of water is not expected. Infiltration of 
precipitation is essentially nonexistent at DSS SWMU 138, as virtually all of the moisture either 
drains away from the site or evaporates. Because groundwater at this site is approximately 
475 feet bgs, the potential for COGs to reach groundwater through the unsaturated zone above 
the water table is extremely low. 

COGs at DSS SWMU 138 include both inorganic and organic constituents. The inorganic 
COGs are nonradiological and radiological analytes. With the exception of cyanide, the 
inorganic COGs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Cyanide can be metabolized by 
soil biota. 

The organic COGs at DSS SWMU 138 include both VOCs and SVOCs. Organic COGs may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COGs in the soil, the loss of VOCs through volatilization is expected to be minimal. 

Table 2.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 138. 
The COGs at this site include nonradiological and radiological inorganic analytes and organic 
analytes. Wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and 
leaching into the groundwater at this site is highly unlikely. The potential for transformation of 
COGs is low. 

Table 2.5-1 
Summary of Fate and Transport at DSS SWMU 138 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

2.6 Human Health Risk Assessment 

2.6.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 
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Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COG to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COGs and background. For radiological COGs, the 
incremental total effective dose equivalent (TEDE) and estimated incremental cancer risk 
are calculated by subtracting applicable background concentrations directly from maximum 
on-site contaminant values. This background subtraction applies only when a radiological 
COG occurs as contamination and exists as a natural background radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological COG risk values also are compared to 
background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

2.6.2 Step 1 . Site Data 

Section 2.1 of this risk assessment provides the site description and history for DSS 
SWMU 138. Section 2.2 presents a comparison of results to DQOs. Section 2.3 discusses the 
nature, rate, and extent of contamination. 

2.6.3 Step 2. Pathway Identification 

DSS SWMU 138 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Annex A for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for 
the nonradiological COGs because of the potential for the receptor to be exposed to 
contaminated soil. No water pathways to the groundwater are considered. Depth to 
groundwater at SWMU 138 is approximately 475 feet bgs. No intake routes through plant, 
meat, or milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Figure 2.6.3-1 shows the conceptual site model flow diagram for SWMU 138. 
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Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

2.6.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COG concentration to the background screening level. The methodology and results 
are described in the following sections. 

2.6.4.1 Methodology 

Maximum concentrations of the nonradiological COGs are compared to the approved SNUNM 
maximum screening levels for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 2.4-1 and 
used to calculate risk attributable to background in Section 2.6.6.2. Only the COGs that were 
detected above the corresponding SNUNM maximum background screening levels or that do 
not have either a quantifiable or calculated background screening level are considered in further 
risk assessment analyses. 

For radiological COGs that exceed the SNUNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum activity levels. The resultant radiological COGs remaining after 
this step are referred to as background-adjusted radiological COGs. 

2.6.4.2 Results 

Tables 2.4-1 and 2.4-2 show the DSS SWMU 138 maximum COG concentrations that were 
compared to the SNUNM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. For the nonradiological COGs, three constituents were 
measured at concentrations greater than the background screening values. One constituent 
(cyanide) does not have a quantified background screening concentration; therefore, it is 
unknown whether this COG exceeds background. Six constituents are organic compounds that 
do not have corresponding background screening values. 

For the radiological COGs, one constituent (tritium) exhibited an MDA value greater than the 
background screening level. 
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2.6.5 Step 4. Identification of Toxicological Parameters 

Tables 2.6.5-1 (nonradiological) and 2.6.5-2 (radiological) list the COGs retained in the risk 
assessment and provide the values for the available toxicological information. The toxicological 
values for the nonradiological COGs presented in Table 2.6.5-1 were obtained from the 
Integrated Risk Information System (IRIS) (EPA 2004a), the Technical Background Document 
for Development of Soil Screening Levels (NMED February 2004), the Health Effects 
Assessment Summary Tables (HEAST) (EPA 1997a), Risk Assessment Information System 
(ORNL 2003), and EPA Regions 6 and 9 (EPA 2004b, EPA 2002a). Dose conversion factors 
(DCFs) used in determining the excess TEDE values for radiological COGs for the individual 
pathways are the default values provided in the RESRAD computer code (Yu et al. 1993a) as 
developed in the following documents: 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

2.6.6 Step 5. Exposure Assessment and Risk Characterization 

Section 2.6.6.1 describes the exposure assessment for this risk assessment. Section 2.6.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background constituents for industrial and residential 
land-use scenarios. 

2.6.6.1 Exposure Assessment 

Annex A provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
annex shows parameters for both industrial and residential land-use scenarios. The equations 
for non radiological COGs are based upon the Risk Assessment Guidance for Superfund 
(RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 1989), the 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004), as well as other EPA and NMED guidance documents, and reflect the reasonable 
maximum exposure (RME) approach advocated by the RAGS (EPA 1989). Although the 
designated land-use scenario for this site is industrial, risk values for a residential land-use 
scenario are also presented. 
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Table 2.6.5-1 
Toxicological Parameter Values for DSS SWMU 138 Nonradiological COGs 

RfDO RfDinh SFO 

COG (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-dt 1 

Inorganic 
Barium 7E-2c M 1.4E-4d -- --
Cyanide 2E-2c M -· -- --
Nickel 2E-2c M -- -- --
Silver 5E-3c L -- -- --
Organic 
Acetone 1 E-1 c L 1 E-1 1 -- --
2-Chloronaphthalene 8E-2c L SE-21 -- --
bis(2-Ethylhexyl) phthalate 2E-21 -- 2E-21 -- 1.4E-21 

Methylene chloride 6E-2c M 8.6E-1 d -- 7.5E-3c 
Phenol 3E-1c Mto H 6E-1 h -· --
Toluene 2E-1c M __ 1.1E-1c M -· 

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

SFinh 
(mg/kg-dt 1 

--
--
--
--

--
--

1.4E-21 

1.6E-3c 

--
--

----·-

82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from HEAST (EPA 1997a). 
8Toxicological parameter values from NMED February 2004. 
t-roxicological parameter values from EPA Region 6 electronic database (EPA 2004b). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
hToxicological parameter values from EPA Region 9 (EPA 2002a). 

Cancer 
Classb 

D 
D 
--
D 

D 
--
--
82 
D 
D 

ASS = Gastrointestinal absorption coefficient. 
COG =Constituent of concern. 

NMED 

RfDinh 
RfD0 

= New Mexico Environment Department. 
= Inhalation chronic reference dose. 

DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)"1 = Per milligram per kilogram-day. 

SFinh 
SFO 
SWMU 

= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
=Solid Waste Management Unit. 
= Information not available. 

ASS 

0.01 8 

0.1 e 

0.01 8 

0.01 8 

0.019 
0.019 
0.019 
0.1 e 

0.1 8 

0.1 e 



Table 2.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 138 COGs 

Obtained from RESRAD Risk Coefficientsa 

SFO SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Tritium 7.20E-14 9.60E-14 0 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 

0 
= Oral (ingestion) slope factor. 

SWMU =Solid Waste Management Unit. 

2.6.6.2 Risk Characterization 

Table 2.6.6-1 shows an HI of 0.02 for the DSS SWMU 138 nonradiological COGs and an 
estimated excess cancer risk of 3E-8 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COGs. Table 2.6.6-2 shows an HI of 0.00 and no estimated 
excess cancer risk for the SWMU 138 associated background constituents under the 
designated industrial land-use scenario. 

For the radiological COG, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE 
of 5.3E-8 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS SWMU 138 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 7.6E-14. 

For the nonradiological COGs under the residential land-use scenario, the HI is 0.20 with an 
estimated excess cancer risk of 6E-8. The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) guidelines 
generally recommend that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Because of the nature of the local 
soil, other exposure pathways are not considered (see Annex A). Table 2.6.6-2 shows an HI of 
0.05 and no estimated excess cancer risk for the DSS SWMU 138 associated background 
constituents under the residential land-use scenario. 
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Table 2.6.6-1 
Risk Assessment Values for DSS SWMU 138 Nonradiological COGs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenarioa Scenarioa 
(All Samples) Hazard Cancer Hazard Cancer 

coc (mg/kg) Index Risk Index Risk 
Inorganic 
Barium 497 0.01 -- 0.09 --
Cyanide 0.25b 0.00 -- 0.00 --
Nickel 108 0.01 -- 0.07 --
Silver 11.9 0.00 -- 0.03 --
Organic 
Acetone 0.0079 J 0.00 -- 0.00 --
2-Chloronaphthalene 0.2 J 0.00 -- 0.00 --
bis(2-Ethylhexyl) phthalate 0.165b 0.00 9E-10 0.00 4E-9 
Methylene Chloride 0.0039 J 0.00 3E-8 0.00 5E-8 
Phenol 0.165b 0.00 -- 0.00 --
Toluene 0.0025b 0.00 -- 0.00 --

Total 0.02 3E-8 0.20 GE-8 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Table 2.6.6-2 
Risk Assessment Values for DSS SWMU 138 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Barium 214 0.00 
Cyanide NC --
Nickel 11.5 0.00 
Silver <1 --

Total 0.00 

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU =Solid Waste Management Unit. 

= Information not quantified. 
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Cancer 
Risk 

--
--
--
--
--

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.04 --

-- --
0.01 --

-- --
0.05 --
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For the radiological COC, the incremental TEDE for the residential land-use scenario is 
3.6E-5 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 138 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 138 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 4.0E-11. The excess cancer risk from 
the nonradiological and radiological COGs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act) Sites with Radioactive Contamination," (EPA 
1997b). This summation is tabulated in Section 2.6.9. 

2.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COGs under the industrial land-use scenario, the HI is 0.02 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer 
risk is 3E-8. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and 
residential land-use scenarios. The incremental risk is determined by subtracting risk 
associated with background from potential COC risk. These numbers are not rounded before 
the difference is determined and therefore may appear to be inconsistent with numbers 
presented in tables and within the text. For conservatism, the background constituents that do 
not have quantified background screening concentrations are assumed to have a hazard 
quotient of 0.00. The incremental HI is 0.02 and the estimated incremental excess cancer risk 
is 2.62E-8 for the industrial land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COCs under an industrial land-use 
scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
5.3E-8 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 7.6E-14. 

The calculated HI is 0.20 for the nonradiological COGs under the residential land-use scenario, 
which is below the numerical guidance. The estimated excess cancer risk is 6E-8. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is well below the suggested acceptable 
risk value. The incremental HI is 0.15 and the estimated incremental excess cancer risk is 
5.76E-8 for the residential land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COGs under the residential land-use 
scenario. 
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The incremental TEDE for a residential land-use scenario from the radiological component is 
3.6E-5 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 4.0E-11. 

2.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 138 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at 
effluent release points are representative of potential COG releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures in place at the time the sampling was conducted. 
Therefore, there is no uncertainty associated with the data quality used to perform the risk 
assessment at SWMU 138. 

Because of the location, history of the site, and future land use, there is low uncertainty in the 
land-use scenario and the potentially affected populations that were considered in performing 
the risk assessment analysis. Based upon the COGs found in the near-surface soil and the 
location and physical characteristics of the site, there is little uncertainty in the exposure 
pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COG concentrations are used to provide conservative results. 

Table 2.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Regions 6 and 9 (EPA 2004b, EPA 2002a), Risk 
Assessment Information System (ORNL 2003), and Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004). Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical 
Background Document for Development of Soil Screening Levels (NMED February 2004), Risk 
Assessment Information System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 
2002b). Because of the conservative nature of the RME approach, uncertainties in toxicological 
values are not expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. For the radiological COG, the conclusion of the risk assessment is that 
potential effects on human health for both the industrial and residential land-use scenarios are 
below background and represent only a small fraction of the estimated 360 mrem/yr received by 
the average U.S. population (NCRP 1987). The overall uncertainty in all of the steps in the risk 
assessment process is not considered to be significant with respect to the conclusion reached. 
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2.6.9 Summary 

DSS SWMU 138 contains identified COCs consisting of some inorganic and organic 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COGs show that for the industrial land-use scenario the HI (0.02) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
3E-8; thus, excess cancer risk is also well below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.02 
and the estimated incremental excess cancer risk is 2.62E-8 for the industrial land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health under the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.20) is below the 
accepted numerical guidance from the EPA. The estimated excess cancer risk is 6E-8. Thus, 
excess cancer risk is also below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.15 and the 
estimated incremental excess cancer risk is 5. 76E-8 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health under the 
residential land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much less than EPA guidance values. The estimated TEDE is 5.3E-8 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding estimated incremental cancer risk value is 7.6E-14 for the 
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
scenario that results from a complete loss of institutional control is 3.6E-5 mrem/yr with an 
associated risk of 4.0E-11. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS SWMU 138 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 2.6.9-1. 

Table 2.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 138, Building 6630 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.62E-8 7.6E-14 2.62E-8 
Residential 5.76E-8 4.0E-11 5.76E-8 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 
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Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

2.7 Ecological Risk Assessment 

2.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 138. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
the NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

2.7.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section 2.7.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

2.7.2.1 Data Assessment 

As indicated in Section 2.4, all COGs at DSS SWMU 138 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site and no COGs 
are considered to be COPECs. 

2.7.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

2.7.2.3 Fate and Transport Potential 

The potential for the COGs to migrate from the source of contamination to other media or biota 
is discussed in Section 2.5. As noted in Table 2.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COGs at this site. 
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Degradation, transformation, and radiological decay of the COCs also are expected to be of low 
significance. 

2.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site; therefore, no COPECs 
exist at the site, and a more detailed risk assessment was not deemed necessary to predict the 
potential level of ecological risk associated with the site. 
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3.1 

3.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of Corrective Action Complete (CAC) without controls (NMED April 
2004) is recommended for DSS SWMU 138 for the following reasons: 

3.2 

• The soil has been sampled for all potential COGs. 

• No COGs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in the risk assessment, a determination of CAC without 
controls (NMED April 2004) is recommended for DSS SWMU 138. This is consistent with the 
NMED's NFA Criterion 5, which states, "the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal regulations, and the available data 
indicate that contaminants pose an acceptable level of risk under current and projected future 
land use" (NMED March 1998b). 
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ANNEXA 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this time, 
all SNL/NM SWMUs have been tentatively designated for either industrial or recreational future 
land use. The NMED has also requested that risk calculations be performed based upon a 
residential land-use scenario. Therefore, all three land-use scenarios will be addressed in this 
document. 

The SNL/NM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential exposure 
routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNLINM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNLINM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any SNLINM 
SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated 
water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for Superfund" 
(RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to calculating 
potential intakes for radionuclides. A more in-depth discussion of the equations used in 
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD 
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy 
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993). 
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web. ead. anl.gov /resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE) [dose)) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD = exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

For nonradiological constituents of concern (COGs}, the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COGs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI} for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation of 
the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *fR*CF*EF*ED 
I =~'---------------

-' BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

C, *fR*EF*ED*(YvFor hEF) 
I =--------------~~--~~~ 

s BW *AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
C

5 
= Chemical concentration in soil (mg/kg) 

IR = Inhalation rate (cubic meters (m3]/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ______________________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
C

5 
= Chemical concentration in soil (mg/kg) 

CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

ABS =Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = __:.:w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Liday) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 

where: 

C * K * IR * EF *ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Llm3) 

IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x10·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNLINM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in risk 
assessments for all sites where the assumptions are consistent with site-specific conditions. All 
deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wklyr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9, 125a,b 10,95oa.b 10,950a,b 

{= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1 ooa,b 200 Childa,b 200 Childa,b 
100 Adulta,b 100 Adulta,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical SJ=>ecific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 ChiW 
Skin Adherence Factor (mg/cm2) o.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklvr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg!dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,95oe 
Mass Loading for Inhalation g/m3 1.36E-5d 1.36E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

a Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNL/NM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
30a,b 

70 Adulta,b 
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0.25b.d 

840857.03.01 06/17/05 4:15PM 



References 

ANL, see Argonne National Laboratory. 

Argonne National Laboratory (ANL), 1993. Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD, Version 5.0, ANUEAD/LD-2, Argonne National Laboratory, 
Argonne, IL. 

DOE, see U.S. Department of Energy. 

DOE and USAF, see U.S. Department of Energy and U.S. Air Force. 

EPA, see U.S. Environmental Protection Agency. 

New Mexico Environment Department (NMED), March 2000. "Assessing Human Health Risks 
Posed by Chemical: Screening-level Risk Assessment," Hazardous and Radioactive Materials 
Bureau, NMED, March 6, 2000. 

New Mexico Environment Department (NMED), December 2000. 'Technical Background 
Document for Development of Soil Screening Levels," Hazardous Waste Bureau and Ground 
Water Quality Bureau Voluntary Remediation Program, December 18, 2000. 

Sandia National Laboratories/New Mexico (SNUNM), February 1998. "RESRAD Input 
Parameter Assumptions and Justification," Sandia National Laboratories/New Mexico 
Environmental Restoration Project, Albuquerque, New Mexico. 

U.S. Department of Energy (DOE), 1993. DOE Order 5400.5, "Radiation Protection of the 
Public and the Environment," U.S. Department of Energy, Washington, D.C. 

U.S. Department of Energy (DOE), 1996. "Environmental Assessment of the Environmental 
Restoration Project at Sandia National Laboratories/New Mexico," U.S. Department of Energy, 
Kirtland Area Office. 

U.S. Department of Energy, U.S. Air Force, and U.S. Forest Service, September 1995. 
"Workbook: Future Use Management Area 2," prepared by the Future Use Logistics and 
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air 
Force, and the U.S. Forest Service. 

U.S. Department of Energy, U.S. Air Force, and U.S. Forest Service, October 1995. 
"Workbook: Future Use Management Area 1 ," prepared by the Future Use Logistics and 
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air 
Force, and the U.S. Forest Service. 

U.S. Department of Energy and U.S. Air Force (DOE and USAF), January 1996. "Workbook: 
Future Use Management Areas 3,4,5,and 6," prepared by the Future Use Logistics and Support 
Working Group in cooperation with U.S. Department of Energy Affiliates, and the U.S. Air Force. 

U.S. Department of Energy and U.S. Air Force (DOE and USAF), March 1996. "Workbook: 
Future Use Management Area 7," prepared by the Future Use Logistics and Support Working 
Group in cooperation with U.S. Department of Energy Affiliates and the U.S. Air Force. 

AU6-05/WP/SNL05:R5692-A.doc A-10 840857.03.01 06/17/05 4:15PM 



U.S. Environmental Protection Agency (EPA), 1989. "Risk Assessment Guidance for 
Superfund, Volume 1: Human Health Evaluation Manual," EPA/540-1089/002, 
U.S. Environmental Protection Agency, Office of Emergency and Remedial Response, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1991. "Risk Assessment Guidance for 
Superfund, Volume 1: Human Health Evaluation Manual (Part B)," EPA/540/R-92/003, 
U.S. Environmental Protection Agency, Office of Emergency and Remedial Response, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1992. "Dermal Exposure Assessment: Principles 
and Applications," EPA/600/8-91/011 B, Office of Research and Development, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1996. "Soil Screening Guidance: Technical 
Background Document," EPA/540/1295/128, Office of Solid Waste and Emergency Response, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), August 1997. Exposure Factors Handbook, 
EPA/600/8-89/043, U.S. Environmental Protection Agency, Office of Health and Environmental 
Assessment, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1997. (OSWER No. 9200.4-18) Establishment of 
Cleanup Levels for CERCLA Sites with Radioactive Contamination, U.S. EPA Office of 
Radiation and Indoor Air, Washington D.C, August 1997. 

AU6-05/WP/SNL05:R5692-A.doc A-11 840857.03.01 06/17/05 4:15PM 



This page intentionally left blank. 

AU6-05/WP/SNL05:R5692-A.doc A-12 840857.03.01 06/17/05 4:15PM 



\ 

Sandia National Laboratories 

Justification for Class III Permit Modification 

March 2006 

SWMU 140 
Operable Unit 1295 

Building 9965 Septic System and Drywell 
(Thunder Range) 

NFA Submitted January 1997 

RSI Response Submitted September 1999 

RSI Response Submitted September 2005 

Environmental 
Restoration 
Project 

United States Department of Energy 
Sandia Site Office 

Sandia is a multi program laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy's 
National Nuclear Security Administration under contract DE-AC04-94AL85000. 



~ 
Sandia 
National 
Laboratories 

This work supported by the 
United States Department of Energy 

under contract DE-AC04-94!85000. 

Drain and septic system si te histories for the ten sites are as follows: 

Year Year Drain Year(s) 
Bldg and or Septic Sept ic Tank 

S ite System System Effiu enl 
Number Site Name Location Built Aba ndoned Sampled 

199S (distal 

49 Bldg 9820 Drai ns 
Lurance 

19S8 
end of No septic tank 

Canyon drainpipe at this site 
sealed) 

Bldg9926 
Explosive 

Coyote 
101 Contaminated 1960 1991 1992, 1994 

Sumps and Test Field 

Drains 

11 6 
Bldg 9990 Septic Coyote 

197 1 Early 1990s 
1992, 1994, 

System Test Field 199S 

138 
Bldg 6630 Septic 

TA-11 1 19S9 199 1 1994, 199S 
System 

140 
Bldg 996S Septic Thunder 

196S 1991 1992, 1994 
System Ran~e 

19S9 
(south 

Before 1994 

I 

system); 
(south 

1992, 1994, 

Bldg 992S Septic Coyote 
196S/ 1966 

system)~ 
199S (west 

147 
Systems Test Field 

(west 
1991 (west 

system); 1992, 
system); and north 199S (north 

1980 
system) 

system) 
(north 

system) 

Bldg 9930 Septic Coyote 
1992, 

149 
System Test Field 

1961 1993 1994 

1974 
(Bldg_ 

i ISO 
Bldg 9939/9939A Coyote 9939); 

1993 1992, 1994 
Septic System Test Field 1982 

(Bldg_ 
9939A) 

1991 

IS4 
Bldg 9960 Septic Coyote 

196S 
(seepage 

1992, 1994 
Systems Test Field pits); 1993 

(septic tank) 

16 1 
Bldg 6636 Sept ic 

TA-111 197 1 1993 1992, 1994 
System 

Depth to Groundwater 
Depth to the regional aquifer at the ten sites is as follows: 

Site 
Number Site Name Location 

49 Bldg 9820 Drains 
Lurance 
Canyon 

101 
Bldg 9926 Explosive Contaminated Sumps and Coyote 
Drains Test Field 

11 6 Bldg 9990 Septic System 
Coyote 

Test Field 
138 Bldg 6630 Septic System TA-lll 

140 Bldg 9965 Septic System 
Thunder 
Range 

147 Bldg 9925 Septic Systems 
Coyote 

Test Field 

149 Bldg 9930 Septic System 
Coyote 

Test Field 

150 Bldg 9939/9939A Septic System 
Coyote 

Test Field 

154 Bldg 9960 Septic Systems 
Coyote 

Test Field 
161 Bldg 6636 Septic System TA-ll ! 

Drain and Septic Systems {DSS) Solid Waste Management Units 
49, 101, 116, 138, 140, 147, 149, 150, 154, and 161 
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The years that site-specific characterization activities were conducted , and soil sampling depths at 
each of these ten sites are as follows: 

Year(s) Septic 
Tank and 

Seepage Pits 
Backfill ed 

NA 

199S/1996 

1996 

199S 

199S/1996 

Before 1994 
(south system 

tanks); 
1996(north 
and west 

system tanks) 

1996 

1996 

1996 (septic 
system) 

200S (HE 
seepage pits) 

1996 

Groundwater 
Depth (ft bgs) 

107 
... 

420 

230 

475 

230 

41 

302 

315 

44 

466 

Site 
Number Site Name COCs 

49 Bldg 9820 Drains 
VOCs, SVOCs, metals, cyanide, 
chromium Vl , and radionuclides 

Bldg 9926 Explosive 
VOCs, SVOCs, metals, cyanide, 

101 Contaminated Sumps and 
chromium V I, and radionuclides ! 

Drains 
VOCs, SVOCs, metals, cyanide, I 

116 Bldg 9990 Septic System chromium VI , PCBs, and 1 

radionuclides 

138 Bldg 6630 Septic System 
VOCs, SVOCs, metals, cyanide, 

PCBs, and radionucl ides 
VOCs, SVOCs, metals, nitrate, 

140 Bldg 9965 Septic System cyanide, chromium V I and 
radionuclides 

147 Bldg 9925 Septic Systems 
VOCs, SVOCs, metals, and 

rad ionuclides 

149 Bldg 9930 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionuclides 

150 
Bldg 9939/9939A Septic VOCs, SVOCs, metals, PCBs, 
System and rad ionucl ides 

VOCs, SVOCs, metals, nitrate, 
!54 B ldg 9960 Septic Systems chromium VI , HE compounds, 

and rad ionucl ides 

16 1 B ldg 6636 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium V I, and radionuclides 

Investigations 
All of these sites were selected by NMED for passive soil-vapor sampling to screen for VOCs and 
SVOCs, and no significant contamination was identified at any of the ten sites. 
A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits) so that locations for soil vapor samplers and soil borings could be selected. 
Soil samples were collected from directly beneath drainfield drain lines, next to or beneath seepage pits, 
and on either side of septic tanks to determine if COCs were released to the environment from drain sys
tems. 
A 160-ft-deep groundwater monitoring well (CYN-MW5), a 265-ft-deep groundwater monitoring well (CTF
MW1 ). a 365-ft-deep groundwater monitoring well (CTF-MW3), and a 135-ft-deep groundwater monitoring 
well (CTF-MW2) were installed at SWMUs 49, 116, 149, and 154, respectively_ Groundwater samples 
were collected on a quarterly basis for eight quarters beginning in July 2002. Samples were analyzed for 
VOCs. SVOCs, HE compounds, RCRA metals, chromium VI . cyanide, nitrate plus nitrite. gross alpha/beta 
activity, and major anions and cations. 

Site 
Number SiteNam<' 

Illdg 9820 
49 

Drains 

Bldg 9926 
Explosive 

101 Contaminate 
d Sump~ and 
Drains 
Bldg 9990 

116 Septic 
System 
Bldg 6630 

138 Septic 
System 
Bldg 996S 

140 Septic 
System 

Bldg 9925 
147 Septic 

I Systems 

Bldg 9930 
149 Septic 

System 
Bldg 

ISO 
9939/9939A 
Septic 
System 

Bldg 9960 

I 154 Septic 
Systems 

Bldg 6636 
161 Septic 

' --
Sysrem 

BuriN~ 

Components Soil Sampling 
(Drain Lines, Bentath Passi"'t' Groundwatt'r 

D rywtlls) Drainlinf'S, Type(s) of Drain Systtm, and Soil- Monitor \Ve il 
Located With Seepage Pits, Soil Sampling Depths (ft bgs) Vapor lnstaJJation and 

BackhO<' Orv"ell s Sa mPiinn SampUn2 Period 

Drain QUI fall · I, I I 
200 1; 8 quan·ers of 

None 1994. 199S 1994 sampling (2002-
Surface Discharge: 1. I I 

2004l 
West Seepage Pit: 12 , 22 

Middle and East Seepage: Pit: 
1995 1994, 1995 16, 26 1994 None 

Septic Tank: 9 
Dr""·ell : 4_ 14 

Seepage PitS: 13 
2001; 8 quarters of 

t995 t995, 2002 1994 s..1mpling (2002-
Sep ti c Tank: 8.5 

2004) -
Drainficld: 6.5. 16.5 1994 1994 

Septic Tank: 10 
1994 ~one 

1'194, 1995, Seepage Pit: II , 16, 21,26 
1995 Septic Tank: 7 1994 None 2003 

On-well: R. 18 I North System: 
Drainfidd: 9. 19 
Sepuc Tank: 9 I 

W~tSysrcm : 

1994 199S. 2002 i Drainfield: 5, 15 1994 None 
Sepric Tank: 9 

South Sysrem: 
Drainfidd: S, 15 
Seotic Tank: I 0 

200 I; 8 quarters of Seepage Pit: 8 1994 1995. 2002 tYY4 sampling (2002-
Sepric Tank: 7 

2004) 

Dralntield: 4 
1'195 1995 Sepric Tank: 8 1994 None 

East and West Seepage Pit": 8 

Seplic System: 

1994. 199S. 
Seepage Pit 10, 20 

1 

200 I : 8 quarters of 
None 1'196_ 1997, Septic Tank: 9 .5 

1994 sampling (2002-We-st Sysrem: 1998, 2005 
North HE Sc::cpage P1t 2 1.5, 24 2004) 

South HE Secpaoe Pot: 22, 23 

Drain field: I 0, 20 1994 1994 
Septic Tank: 7.5 

1994 N one 
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Summary of Data Used for NF A Justification 
Soil samples were analyzed at on- and off-site laboratories for constituents of concern as listed in the table 
above. 
There were detections of VOCs at all ten sites; SVOCs were detected at SWMUs 49, 138, 147. and 154; 
PCBs were detected at SWMU 116; HE compounds were detected at SWMU 154. 
Arsenic was detected above the background value at SWMUs 140 and 154. Total chromium was detected 
above the background value at SWMUs 101 , 154. and 161 . Barium was detected above the background 
value at SWMUs 138, 140, 147. and 154. Silver was detected above the background value at SWMUs 49. 
101 , 116, 138. 154. and 161 . Selenium was detected above the background value at SWMUs 101 . 140. 
and 154. Lead was detected above the background value at SWMUs 147 and 154. Nickel was detected 
above the background value at SWMU 138 and mercury was detected above the background value at 
SWMU 49 . No other metals were detected above background values. 
Cyanide was detected above the MDL at SWMUs 101 . 116. 140, and 161. 
Tritium was detected slightly above the background activity at SWMUs 101. 147. and 149. Tritium was not 
detected. but the MDA exceeded the background activity at SWMU 138. U-235 and U-238 were not 
detected. but MDAs exceeded background activities at SWMUs 49, 101 , 140, 147. 150. and 154. U-235 
was not detected. but the MDA exceeded the background activity for SWMUs 116. 149. and 161 . 
All confirmatory soil sample analy1ical results for each site were used for characterizing that site. for per
forming the risk screening assessment. and as justification for the NFA proposaL 

Recommended Future Land Use 
Industrial land use was established for these ten sites. 

Risk assessment results for industrial and res idential land-use scenarios are calcu lated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COGs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels. it was necessary to perform risk 
assessments for these ten sites. The risk assessment analysis evaluated the potential for adverse health 
effects for the residential land-use scenarios for nine of the sites. For the remaining si te. SWMU 154, the 
risk assessment analysis evaluated the potential for adverse health effects for the industrial land-use sce
nario. 
The maximum value for lead was 30 mg/kg at SWMU 154 and 39.7 mg/kg at SWMU 147; both exceed the 
background value. The EPA intentionally does not provide any human health toxicological data on lead; 
therefore. no risk parameter values could be calculated. The NMED guidance for lead screening concentra
tions for construction and industrial land-use scenarios are 750 and 1,500 mg/kg , respectively. The EPA 
screening guidance value for a residential land-use scenario is 400 mg/kg . Because. the maximum concen
tration for lead at these sites is less than the screening values. lead was eliminated from further considera
tion in the human health risk assessment. 
The non-radiological total human health His and estimated excess cancer risks for eight of the ten sites are 
below NMED guidelines for the residential land-use scenarios. 
For SWMU 140, the HI is below the residential land-use guideline. but the total estimated excess cancer 
risk is slightly above the residential land-use guideline. However. the incremental excess cancer risk value 
for this site is below the NMED residential land-use guideline. 
For SWMU 154, the total HI and the estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario due to the levels of 2.4.6-trinitrotoluene. the main contributor to the risk). 
Thus. the results for an industrial land use are presented here. The HI and the total estimated excess can
cer risk for SWMU 154 exceed the NMED industrial land-use guidelines. However. the incremental HI and 
excess cancer risk values for SWMU 154 are below the NMED industrial land-use guidelines. 
The incremental human health TEDEs for the industrial land-use scenario for the ten sites ranged from 
1.5E-1 to 5.3E-8 mrem/yr, all of which are substantially below the EPA numerical guideline of 15 mrem/yr. 
The incremental human health TEDEs for residential land-use scenario ranged from 4.0E-1 to 4E-8 
mrem/yr, all of which are substantially below the EPA numerical guideline of 75 mrem/yr. Therefore. these 
sites are eligible for unrestricted radiological release. 
Using the SNL predictive ecological risk and seeping assessment methodologies. it was concluded that 
there is not a complete ecological pathway for seven of the sites. For the remaining three sites (SWMUs 
49. 101 , and 150) the ecological risk is predicted to be very low. 
In conclusion. human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance for nine of the ten sites. Thus. these nine sites are proposed for CAC without institu
tional controls. For the remaining site. SWMU 154. the human health risk under an industrial land-use sce
nario and the ecological risk are acceptable per NMED guidance. Thus. SWMU 154 is proposed for CAC 
with institutional controls . 

The total His and excess cancer ri sk values for the nonradiological COCs at the ten sites 
are as fo llows· 

Residential Land-Use Scenario 
Site Excess Cancer 

Number Site Name Hazard Index Risk 
49 Bldg 9820 Drains 0.00 5E-8 Total 
101 Bldg 9926 Explosive 0.00 IE-7 Total 

Contaminated Sumps and 
Drains 

116 Bldg 9990 Septic System 0.01 4E-8 Total 
138 Bldg6630 Septic System 0.20 6E-8 Total 
140 Bldg 9965 Septic System 0.33 IE-5' Total I 3.40E-6 Incremental 
147 Bldg 9925 Septic System 0.07 5E-8 Total 
149 Bldg 9930 Septic System 0.00 3E-8 Total 
150 Bldg 9939/9939A Septic 0.00 4E-8 Total 

System 
16 1 Bldg 6636 Septic System 0.11 5E-8 Total 

NMED Guidance < I < IE-5 

Industrial Land-Use Scenario 
Site Excess Cancer 

Number Site Name Hazard Index Risk 
154 Bldg 9960 Septic System 4.72' Total / 0.36 Incremental 3E-5' Total / 2.43E-6 Incremental 

NMED Guidance < I < IE-5 
Value exceeds NMED guidance for the specified land-use scenario; therefore, the incremental values are 

shown. 
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1.0 INTRODUCTION 

1.1 ER Site 140, Building 9965 Septic System 

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a no further action (NF A) 
decision based on confirmatory sampling for Environmental Restoration (ER) Site 140, Building 
9965 Septic System, Operable Unit (OU) 1295. ER Site 140 is listed in the Hazardous and Solid 
Waste Amendments (HSW A) Module IV (EPA August 1993) of the SNLINM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518-1) (EPA August 1992). 

1.2 SNL/NM Administrative NF A Process 

This proposal for a determination of an NF A decision based on confirmatory sampling was 
prepared using the process presented in Section 4.5.3 of the SNL/NM Program Implementation 
Plan (PIP) (SNL/NM February 1995). It follows guidance documented in 40 CFR 264.514[a] 
[2]) that states NF As "must contain information demonstrating that there are no releases of 
hazardous waste (including hazardous constituents) from solid waste management units 
(SWMUs) at the facility that may pose a threat to human health or the environment" (EPA July 
1990). The HSW A Module IV contains the same requirements for an NF A demonstration: 

"Based on the results of the RFI [RCRA Facility Investigation] and other relevant 
information, the Permittee may submit an application to the Administrative Authority for 
a Class III permit modification under 40 CFR 270.42(c) to terminate the RFI/CMS 
[corrective measures study] process for a specific unit. This permit modification 
application must contain information demonstrating that there are no releases of 
hazardous waste including hazardous constituents from a particular svnvru at the facility 
that pose threats to human health and/or the environment, as well as additional 
information required in 40 CFR 270.42(c) (EPA August 1993)." 

If the available archival evidence is not considered convincing, SNL/NM performs confirmatory 
sampling to increase the weight of the evidence and allow an informed decision on whether to 
proceed with the administrative-type NF A or to return to the site characterization program for 
additional data collection (SNL/NM February 1995). 
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The Envirorunental Protection Agency (EPA) acknowledged that the extent of sampling required 
may vary greatly, stating that: 

the agency does not intend this rule [the second codification ofHSWA] to require 
extensive sampling and monitoring at every SWMU .... Sampling is generally 
required only in situations where there is insufficient evidence on which to make an 
initial release determination. . . . The actual extent of sampling will vary ... 
depending on the amount and quality of existing information available (EPA 
December 1987). 

This request for an NF A decision for ER Site 140 is based primarily on results of confirmatory soil 
samples collected at the site. Concentrations of site-specific constituents of concern (COCs) 
detected in the soil samples were first compared to background 95th percentile or upper tolerance 
limit (UTL) concentrations of COCs found in SNL/NM soils (IT March 1996), or other relevant 
background limits. If no SNL/NM background limit was available for a particular COC, or if the 
COC concentration exceeded the SNL/NM or other relevant background limit, then the 
constituent concentration was compared to the proposed 40 CFR Part 264 SubpartS (SubpartS) 
or other relevant soil action level for the compound (EPA July 1990). 

A site is eligible for an NF A proposal if it meets one or more of the following criteria presented in 
the Envirorunental Restoration Document ofUnderstanding (NMED November 1995): 

• NF A Criterion 1: The site cannot be located or has been found not to exist, is a duplicate 
potential release site (PRS) or is located within and therefore, investigated as part of another 
PRS. 

• NF A Criterion 2: The site has never been used for the management (that is, generation, 
treatment, storage, or disposal) of RCRA solid or hazardous wastes and/or constituents or other 
CERCLA hazardous substances. 

• NF A Criterion 3: No release to the envirorunent has occurred, nor is likely to occur in the 
future. 

• NF A Criterion 4: There was a release, but the site was characterized and/or remediated under 
another authority which adequately addresses corrective action, and documentation, such as a 
closure letter, is available. 

• NFA Criterion 5: The PRS has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that contaminants pose an 
acceptable level of risk under current and projected future land use. 
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Review and analysis of the ER Site 140 soil sample analytical data indicates that the 
concentration of each of the COCs detected in soils at this site is either less than (1) the relevant 
SNL/NM or other applicable background concentration, or (2) proposed Subpart S or other 
action level. Thus, ER Site 140 is being proposed for an NF A decision based on confirmatory 
sampling data demonstrating that hazardous waste or COCs that may have been released from this 
SWMU into the environment pose an acceptable level of risk under current and projected future 
land use (Criterion 5). 

1.3 Local Setting 

SNLINM occupies 2,829 acres ofland owned by the Department of Energy (DOE), with an 
additional14,920 acres of land provided by land-use permits with Kirtland Air Force Base 
(KAFB), the United States Forest Service (USFS), the State of New Mexico, and the Isleta Indian 
Reservation. SNLINM has been involved in nuclear weapons research, component development, 
assembly, testing, and other research and development activities since 1945 (DOE September 
1987). 

ER Site 140 is located in Thunder Range on KAFB and is approximately 0.8 miles southeast of 
Technical Area III (TA III). Access to the site is provided by paved and graded dirt roads that 
extend southwest from Lovelace Road, and south from Magazine Road (Figure 1-1). ER Site 140 
consists of the immediate area around the seepage pit and septic tank southwest of Building 
9965, and the immediate area around the drywell that is north of Building 9965 (Figure 1-2). 
The area around the seepage pit and septic tank is approximately 0.05 acres and the area around 
the drywell is approximately 0.03 acres. Both areas are at a mean ele\·ation of 5,487 feet above 
mean sea level (amsl). 

The surficial geology at ER Site 140 is characterized by alluvial fan deposits (SNL/NNI March 
1996). Based on drilling records of similar deposits at KAFB, the alluvial fan materials are highly 
heterogeneous, composed primarily of medium to fine silty sands with frequent coarse sand, graYeL 
and cobble lenses. The alluvial fan deposits probably extend to the water-table. Vegetation 
consists predominantly of grasses including grarnrna, muhly, dropseed, and galleta. Shrubs 
commonly associated with the grasslands include sand sage, winter fat, saltbrush, and rabbitbush. 
Cacti are common, and include cholla, pincushion, strawberry, and prickly pear (SNL/NM March 
1993). 

The water-table elevation is approximately 5,280 feet amsl at this location, so depth to ground 
water is approximately 207 feet below the ground surface (fbgs). Local ground,;vater flow is 
believed to be in a generally west to northwest direction in the vicinity of this site (SNL/N1Y1 March 
1996). The nearest production wells are northwest of the site and include KAFB-2, KAFB-4, and 
KAFB-7 which are approximately 5.4 to 6.2 miles away. The ground-water monitoring wells 
closest to ER Site 140 include the group ofwells installed around the Chemical Waste Landfill in 
the southeast comer ofT A III. These wells are located approximately 0.9 miles northwest of ER 
Site 140 (SNL/NM October 1995). 
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2.0 HISTORY OF THE SWMU 

2.1 Sources of Supporting Information 

In preparing the confirmatory sampling NFA proposal for ER Site 140, available background 
information was reviewed to quantify potential releases and to select analytes for the soil sampling. 
Background information was collected from SNL/NM Facilities Engineering drawings and 
interviews with employees familiar with site operational history. The following sources of 
information were used to evaluate ER Site 140: 

• Confirmatory subsurface soil sampling and backhoe excavation conducted in September 1994 
(SNLINM September 1994a), November 1994 (SNL!NM November 1994a) and January 1995 
(SNL!NM January 1995a and b); 

• Two survey reports, including a geophysical survey (Lamb 1994), and a passive soil gas survey 
(NcRI June 1995); 

• Results of samples collected from the septic tank in 1992 (SNL/NM June 1993) and 1994 
(SNL!NM April1994 and November 1994b); 

• Approved RCRA Facility Investigation (RFI) Work Plan and addenda for OU 1295, Septic 
Tanks and Drainfields (SNL!NM March 1993, NoYember 1994c, December 1994, January 
1995c, March 1995a, March 1995b, and May 1995; and EPA September 1994, January 1995, 
and March 1995); 

• Photographs and field notes collected at the site by Sl\11./NM ER staff; 

• SNL!NM Facilities Engineering building drawings (SNLINM June 1967 and August 1987); 

• SNL!NM Geographic Information System (GIS) data; and 

• The RCRA Facility Assessment (RFA) report (EPA Apri11987). 

2.2 Previous Audits, Inspections, and Findings 

ER Site 140 \Vas first listed as a potential release site in the RF A report to the EPA in 1987 (EPA 
Apri11987). This report contained a generic statement about this and many other SNL!NM septic 
systems that sanitary and industrial wastes may have been discharged to septic tanks and drainfields 
during past operations. This SWMU was included in the RF A report as Site 79, along \Vith other 
septic and drain systems at SNL!NM. All the sites included in Site 79 are now designated by 
individual SW!vfU numbers. 
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2.3 Historical Operations 

The following historical information has been excerpted from several sources, including SNL/NM 
March 1993, IT March 1994, and SNL/NM November 1994c. 

Building 9965 was constructed in 1965 and used as a control building for the Shock Facility. 
The building was also used as a darkroom for photographic processing of black and white film. 
The building has one restroom, two hand sinks, and two floor drains. One hand sink was used 
for disposal of photographic processing wastewater. The second sink is located in the main 
equipment area and was used principally for hand washing. The two floor drains are connected to 
a drywell north of the building. The RFI indicated that there were two drywells associated with 
Building 9965, one that was abandoned in place and a second drywell installed in July 1972 to 
replace the first. Excavation, both north and west of the active drywell at the site, did not find 
evidence of a drywell abandoned in place (SNL/NM January 1995d). Therefore, only one 
drywell was included in the investigation ofER Site 140. 

Potential contaminants from Building 9965 included elemental carbon, aluminum oxide, 
photoprocessing waste, and possibly nitric acid. It was assumed for completeness that any of 
these wastes could have been disposed to either the septic system or the drywell at ER Site 140. 

The drywell and septic system are no longer active. Building 9965, as of 1993, is connected to 
an extension of the City of Albuquerque sanitary sewer system. 
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3.0 EVALUATION OF RELEVANT EVIDENCE 

3.1 Unit Characteristics 

There are no safeguards inherent in the drain systems from Buildings 9965, or in facility 
operations that could have prevented past releases to the environment. 

3.2 Operating Practices 

As discussed in Section 2.3, effluent was released to the Building 9965 septic tank and seepage pit 
when the septic system was active. Also, effluent may have been released to the drywell. 
Hazardous wastes were not managed or contained at ER Site 140. 

3.3 Presence or Absence of Visual Evidence 
No visible evidence of soil discoloration, staining, or odors indicating residual contamination 
was observed when soil samples were collected around the seepage pit and septic tank in 
September 1994 (SNL/NM September 1994a) and November 1994 (SNL/NM November 1994a), 
near the drywell in January 1995 (SNL/NM January 1995a and January 1995d), or in the backhoe 
excavations near the seepage pit in January 1995 (SNL/NM January 1995e). 

3.4 Results of Previous Sampling/Surveys 

Sludge and aqueous samples were collected from the ER Site 140 septic tank in July 1992. The 
aqueous sample was analyzed for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), metals, selected radionuclide 
constituents and several miscellaneous analytes. The VOC trichloroethene (TCE) was identified. 
The pesticides beta-BHC, 4,4'-DDD, and 4,4'-DDE were detected. Several metals and 
radionuclides were detected as well as phenolic compounds, nitrates/nitrites, formaldehyde, 
fluoride, cyanide, and oil and grease. No PCBs were detected. 

The sludge sample was analyzed for heavy metals and selected radionuclide constituents. Several 
metals and radio nuclides were detected. The analytical results of the 1992 aqueous and sludge 
samples are presented in Appendix A.1. 

A second round of septic tank sludge samples were collected for waste characterization purposes in 
April 1994 and were analyzed for VOCs and RCRA Toxicity Characteristic Leaching Procedure 
(TCLP) metals. Concentrations of eight VOC compounds (acetone, benzene, 2-butanone, carbon 
disulfide, ethyl benzene, methylene chloride, toluene, and total xylenes) were identified in the 
material. Two RCRA TCLP metals, barium and mercury, were detected in the sludge. The 
analytical results of the second round of septic tank samples are presented in Appendix A.2. 

A third round of waste characterization sludge and liquid samples were collected in November 
1994 and were analyzed for SVOCs, isotopic uranium, gamma spectroscopy radionuclides, and 
tritium (SNL/NM November 1994b ). No SVOCs were detected. Several radionuclides were 
detected. The analytical results ofthe third round of septic tank sludge characterization samples are 
also presented in Appendix A.2. 
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A geophysical survey was conducted in June 1994 using a Schonstedt 52B magnetic locator 
(Lamb 1994). The purpose of this survey was to locate the two drywells thought to exist north of 
Building 9965. The active drywell generated a distinct magnetic signature and was easy to locate 
with high confidence. Another feature west of the active drywell generated a weak magnetic 
signature, and was thought to possibly be the second drywell. However, because the second 
feature had such a poor magnetic signature, it was thought that what was identified as a second 
drywell might actually be a magnetic anomaly due to other buried metal. 

A passive soil-gas survey conducted in June and July 1994 used PETREX™ sampling tubes to 
identify any releases of VOCs and SVOCs that may have occurred from the seepage pit, septic 
tank, and drywell (SNL/NM June 1994). A PETREX™ tube soil-gas survey is a semi
quantitative screening procedure that can be used to identify many VOCs and SVOCs. This 
technique may be used to guide VOC and SVOC site investigations. The advantages of this 
sampling methodology are that large areas can be surveyed at relatively low cost, the technique is 
highly sensitive to organic vapors, and the result produces a measure of soil vapor chemistry over 
a two- to three-week period rather than at one point in time. Each PETREX™ soil-gas sampler 
consists of two activated-charcoal-coated wires housed in a reusable glass test tube container. At 
each sampling location, sample tubes are buried in an inverted position so that the mouth of the 
sampler is about 1 foot below grade. Samplers are left in place for a two- to three-week period, 
and are then removed from the ground and sent to the manufacturer, Northeast Research Institute 
(NERl), for analysis using thermal desorption-gas chromatography/mass spectrometry. The 
analytical laboratory reports all sample results in terms of "ion counts" instead of concentrations, 
and identifies those samples that contain compounds above the PETREX ™ teclmique detection 
limits. In NERl's experience, levels below 100,000 ion counts for a single compound (such as 
perchloroethene [PCE] or trichloroethene [TCE]), and 200,000 ion counts for mixtures (such as 
BTEX or aliphatic compounds [C4-C11 cycloalkanes]), under normal site conditions, would not 
represent detectable levels by standard quantitative methods for soils and/or groundwater (NERI 
June 1995). 

Six PETREX TM tube samplers were placed in a grid pattern that surrounded the seepage pit and 
septic tank, and another six were placed in a grid pattern surrounding the drywell (SNL/NM June 
1994). The locations of all PETREX™ samples are shown in Appendix A.3. The locations of 
those surrounding the drywell are approximate; a final survey of their locations was not 
completed. The results from all the samplers at ER Site 140 caused NERI to classify ER Site 140 
as having 'no significant soil gas detections.' The analytical results from the ER Site 140 passive 
soil gas survey are presented in Appendix A.3. 

3.5 Assessment of Gaps in Information 

The most recent material in the tank was not necessarily representative of all discharges to the 
unit that have occurred since it was put into service in 1965. The analytical results of the various 
rounds of septic tank sampling were used, along with process knowledge and other available 
information, to help identify the most likely COCs that might be found in soils surrounding the 
septic tank, seepage pit and drywell, and to help select the types of analyses to be performed on 
soil samples collected from the site. While the history of past releases at the site is incomplete, 

3-2 



3.5 Assessment of Gaps in Information 

The most recent material in the tank was not necessarily representative of all discharges to the 
unit that have occurred since it was put into service in 1965. The analytical results ofthe various 
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septic tank, seepage pit and drywell, and to help select the types of analyses to be performed on 
soil samples collected from the site. While the history of past releases at the site is incomplete, 
analytical data from confirmatory soil samples collected in September, November and January 
(discussed below) are sufficient to determine whether releases of COCs occurred at the site. 

3.6 Confirmatory Sampling 

Although the likelihood of hazardous waste releases at ER Site 140 was considered low, 
confirmatory soil sampling was conducted to determine whether COCs above background or 
detectable levels were released at this site. Soil samples were collected from the area 
immediately around the seepage pit, septic tank, and drywell in September 1994 (SNL!NM 
September 1994a), November 1994 (SNL/NM November 1994a) and January 1995 (SNLINM 
January 1995a). With the exceptions noted in the next paragraph, the confirmatory soil sampling 
program was performed in accordance with the rationale and procedures described in the 
approved Septic Tank and Drainfields (ADS-1295) RFI Work Plan (SNLINM March 1993, 
November 1994c, December 1994, January 1995c, March 1995a, March 1995b, and May 1995; 
and EPA September 1994, January 1995, and March 1995). A summary of the types of samples, 
number of sample locations, sample depths and analytical requirements for confirmatory soil 
samples collected at this site is presented in Table 3-1. 

Soil samples were collected from borings located on opposite sides of the seepage pit, septic 
tank, and dry-.,vell in September and November 1994, and January 1995 respectively (Figure 
1-2). Sampling around the seepage pit was started at 11 fbgs; the Geoprobe TM met resistance at 
about 14 fbgs at all locations around the seepage pit. This difficulty meant that the shallow 
samples had to be collected from six separate closely-spaced locations. Four of the locations 
were north ofthe seepage pit within two ft ofthe SP-llocation shown on Figure 1-2, and hvo 
were south of the seepage pit within two ft ofthe location of SP-2 shown on Figure 1-2. The 
four tries are thus identified as SP-1 and the two tries SP-2. Also, because of the refusal at 14 
fbgs, it was not possible to obtain a deep sample. Backhoe excavation in January 1995 
uncovered two caliche layers at this site (SNL/NM January 1995e). One layer was 0.5 to 1.0 ft 
thick at 8 to 9 fbgs. The other layer started at about 13 fbgs and could not be penetrated with a 
backhoe. 

In each of the tv,;o septic tank borings, the depth interval for the sample started at a depth level 
with the bottom of the septic tJ.nk \Vhich was measured to be 7 fbgs (SNL/NM November 
1994a). The soil sampling operation next to the septic tank is shown in the upper photogr::1ph of 
Figure 3-1. Finally, in January 1995 soil samples were collected from t\VO different intervals in 
boreholes nem the dry\vell. The shallow sampling interval started at the bottom of the drywell at 

.., .., 
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Table 3-1 
ER Site 140: Confirmatory Sampling Summary Table 

Sampling Location -
Seepage pit 

Septic Tank 

Drywell 

Notes 

Analytical 

Parameters 

VOCs 

SVOCs 

RCRA metals+ Cr"· 

Cyanide 

Nitrates 

Isotopic uranium 

Gamma spectroscopy 

VOCs 

SVOCs 

RCRA metals + Cr"· 

Cyanide 

Nitrates 

VOCs 

SVOCs 

RCRA metals + Cr"· 

Cyanide 

Tritium composite 

Gamma spec. composite 

Cr6~ =Hexavalent chromium 

of 
Borehole 
Locations 

2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

RCRA = Resource Conservation and Recovery Act 
Spec. = Spectroscopy 
SVOCs = Semivolatile organic compounds 
VOCs =Volatile organic compounds 

Top of 
Sampling 

Intervals at 
Each Boring 

Location 

II' 

II' 
II' 
ll' 

II' 

II' 

II' 

7' 
7' 
7' 
7' 
7' 

8', 18' 

8·, 18' 

8', 18' 

8', I8' 

8'. 18' 

8', I8' 

Total 
Number of 

Investigative 
Samples 

2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

4 

4 

4 

4 
2 
2 

Total 
Number of 
Duplicate 
Samples 

I 

I 
l 

l 

l 

Date(s) 

Samples 
Collected 

9/26/94 

II/lj/94 

11!1195 

* Note: Although the seepage pit and septic tank samples were analyzed for nitrates, the specified hold time of 48 
hours was exceeded because of the SNL/NM sample release procedures required because ER Site 140 was 
designated a Radioactive Materials Management Area (RMMA). The drywell soil samples were not analyzed for 
nitrates because of this problem. 

8 fbgs , and the deeper interval started at 10 feet below the top of the upper intervaL or 18 fbgs 
(SNL!NM January 1995a). Subsurface refusal problems were not encountered in either ofthe 
t\VO drywell boreholes. 

The Geoprobe nvt sampling system was used to collect subsurface soil samples at this site. The 
Geoproben-.1 sampling tool \vas fitted with a butyl acetate (BA) sampling sleeve and was then 
hydraulically driven to the top of the designated sampling depth. The sampling tool was opened, 
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Collecting soil samples around the Building 9965 septic tank with the Geoprobe ™, 
November 15, 1994. View looking south. 

,------ ---·------·- ----------------

Figure 3-1. ER Site 140 Photographs 



and driven an additional two feet in order to fill the two-foot long by approximately 1.25-inch 
diameter BA sleeve. The sampling tool and soil-filled sleeve were then retrieved from the 
borehole. In order to minimize the potential for loss of volatile compounds (if present), the soil 
to be analyzed for VOCs was not emptied from the BA sleeve into another sample container. 
The filled BA sleeve was removed from the sampling tool, and the top seven inches were cut off. 
Both ends of the seven-inch section of filled sleeve were immediately capped with a teflon 
membrane and rubber end cap, sealed with tape, and placed in an ice-filled cooler at the site. The 
soil in this section of sleeve was submitted for a VOC analysis. 

Soil from the remainder of the sleeve was then emptied into a decontaminated mixing bowl. 
Following this, additional sampling runs were completed at each interval in order to recover 
enough soil to satisfy sample volume requirements for the interval. Soil recovered from these 
additional runs also was emptied into the mixing bowl, and blended with remaining soil from the 
first sampling run~ The soil was then transferred from the bowl into sample containers using a 
decontaminated plastic spatula. 

Seepage pit and septic tank samples were analyzed for VOCs, SVOCs, cyanide, nitrates, RCRA 
metals, and hexavalent chromium by an offsite commercial laboratory. Drywell samples were 
analyzed by an offsite commercial laboratory for VOCs, SVOCs, cyanide, RCRA metals, and 
hexavalent chromium. Samples were shipped to the offsite commercial laboratories by an 
overnight delivery service. To determine if radionuclides were released from past activities at 
this site, samples were collected from seepage pit borings and were analyzed by an offsite 
commercial laboratory for isotopic uranium, and screened for other radionuclides using SNL/NM 
in-house gamma spectroscopy (SNL/NM July 1995). Composite tritium soil samples were also 
collected from the drywell shallow and deep intervals for analysis by an offsite commercial 
laboratory. Composite soil samples from the drywell shallov,; and deep intervals were also 
screened for other radionuclides using SNL/NM in-house gamma spectroscopy. Routine 
SNL/NM chain-of-custody and sample documentation procedures were employed for all samples 
collected at this site. 

Quality assurance/quality control (QA/QC) samples collected during this effort consisted of a set 
of duplicate soil samples from ST-1 (Figure 1-2) and an aqueous equipment rinsate (equipment 
blank) sample. These samples were analyzed for most of the same non-radiologic constituents as 
the other soil samples. No significant concentrations of COCs were detected in the equipment 
blank sample, and the concentrations of constituents detected in the duplicate soil sample were in 
good agreement with those detected in the other seepage pit samples from the same interval. 
Also, soil trip blank samples were included with each the shipments of ER Site 140 seepage pit 
and septic tank soil samples to the offsite laboratory and were analyzed for VOCs only. Three or 
more of the following compounds were detected in each of the trip blanks: acetone, ethyl
benzene, 2-hexanone, methyl ethyl ketone (MEK), methyl isobutyl ketone (MIBK), methylene 
chloride, toluene, and xylenes. These common laboratory contaminants were either not detected, 
or \Vere found in lower concentrations in the site samples than the trip blanks. Soil used for the · 
trip blanks \Vas prepared by heating the material, and then transferring it immediately to the 
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sample container. This heating process drives off any residual organic compounds (if present), 
and soil moisture, that may be contained in the material. It is thought that when the soil trip 
blank container was opened at the laboratory, it immediately adsorbed both moisture and VOCs 
present in the laboratory atmosphere, and therefore became slightly contaminated. 

Summaries of all constituents detected in these confirmatory samples by either commercial 
laboratory analyses or by the SNL/NM field laboratory are presented in Tables 3-2, 3-3, and 3-4. 
Results of the SNL/NM in-house gamma spectroscopy soil sample screening for other 
radionuclides are presented in Appendices A.4 through A.7. Complete soil sample analytical 
data packages are archived in the SNL/NM Environmental Operations Records Center and are 
readily available for review and verification (SNL/NM September 1994b, November 1994d, and 
January 1995b). 

3.7 Rationale for Pursuing a Confirmatory Sampling NFA Decision 

As discussed in Section 3.4, the passive soil gas survey did not identify any significant 
concentrations ofVOCs at any of the twelve PETREX™ soil-gas sampling locations near the 
seepage pit, septic tank and drywell at this site. 

Confirmatory soil sampling near the seepage pit, septic tank, and dryvvell did not identify any 
residual COCs indicating past discharges that could pose a threat to human health or the 
environment. As shown in Table 3-2, only four VOC compounds (acetone, MEK, methylene 
chloride, and MIBK), which are common laboratory contaminants, were detected in soil samples 
collected from this site. All of these VOCs were also detected in one of the trip blanks and all but 
MIBK was identified in the other trip blank sent to the laboratory. The concentrations ofVOCs 
found in the samples are well below the proposed SubpartS action levels for soil. No SVOCs were 
detected in the soil samples collected at this site. Cyanide was detected in one of the septic tank 
soil samples at a concentration of 1,200 micrograms per kilogram (ug/kg) and in both of the soil 
samples collected near the seepage pit at concentrations of 1,200 and I ,800 ug/kg. These 
concentrations are much lower than the proposed SubpartS action level of 2,000,000 ug/kg for this 
constituent. Cyanide was not identified in any of the other septic tank or drywell soil samples. 

Although nitrate concentrations are reported in Table 3-2 for the seepage pit and septic tank, the 
hold time specified for the nitrate analysis was exceeded; the sampling release procedures 
required because ER Site 140 was designated a Radioactive Material Management Area 
(RivfMA), and the offsite shipping caused the short specified hold time of 48 hours to be 
exceeded. The drywell soil samples were not analyzed for nitrates because of this problem. The 
nitrate analysis that was completed detected nitrates in all of the seepage pit and septic soil samples 
at concentrations ranging from 3,300 to 3,900 ug/kg. These concentrations are much lower than 
the proposed SubpartS nitrate action level in soil of 100,000,000 ug/kg. 
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"T , 3-2 

ER Site 140 
Summary of Organic and Other Constituents in Confirmatory Soil Samples 

Collected Around the Septic Tank, Seepage Pit, and Drywell 

Top of 

Sample Sample 

Sample Sample Sample Sample Location Interval 

Number Matrix Type Date (Fig. 1-2) 

Septic Tank Soil and QA Samples: 
-

-618479=-1-~2- -.s-oil. .. Fielci 11 tl5t94 ST-1 

018480-1,2 Soil Dupl. 11/15/94 STD-1 

018478-1,2 Soil Field 11/15/94 ST-2 
018481-1 Soil -ts- -n7T5i94 Site 140 

---- -----·----

Seepage Pit Soil and QA Samples: 

017932-1,2 Soil Field 9/26/94 SP-1 
----

017934-1,2 Soil Field 9/26/94 SP-2 
------ ------ ------

017935-1,2 Soil TB 9/26/94 Site 140 
---- ·---

Drywell Soil and QA Samples: 
018902-1,2 Soil Field 1/11/95 DW-1 
018903-1.2 soil Field- 1/11/95 DW-1 

018904-1,2 Soil Field 1/11/95 DW-2 
------- ------ -------- ----

018905-1,2 Soil Field 1/11/95 DW-2 
-·-------·- ---- ---------- ----
018906-1,2,4 Water EB 1/11/95 Site 140 

02.1453-1 Soil TB 1112/95 Site 140 

Laboratory Detection Limit for Soil 
Laboratory Detection Limit for Water 
-~~~-=-]· -· ····- [_~~~_!-~ ----

Proposed Subpart S Action Level For Soil 

Notes: 
B = Compound detected in associated blank sample 

Dupl. = Duplicate soil sample 
EB = Equipment blank 
fbgs = feet below ground surface 

p:\stlftabi\S 140misc.xls 

(fbgs) 

7 
7 
7 

NA 

11 
11 
NA 

8 
18 
8 
18 

---
NA 
NA 

VOCs 

Method 8240 

Ethyl- 2-Hexa- Methylene 

Acetone benzene none MEK Chloride MIBK Toluene Xylenes 

---- --·-- ------------
16 NO NO 25 2.3 J 1.4 J 

11 B NO NO 26 2.1 J 2.5 J 
12 8 NO ND 9.7 J f---2 J 2.2 J 
150 1.9'j 9.iT-~---12--:;rrr 

--- --- ------

NO NO ND NO 3.8 B,J NO 
ND ND ND NO 2.6 B,J ND ---- --------- ---
67 ND ND 3.9 J 4.4 B,J ND 

---- ----

8.7 J NO ND NO 1.7 J NO ----- ------- -------
6.5 J ND ND NO 1.6 J ND 

-----
10 NO ND NO 1.7 J ND 

--··- ------ ------ ----
8.5 J NO ND ND 1.4 J ND 

------ ---- ----- ---------
ND ND ND ND 3.6 B,J ND 
47- -t-J[)' 1.ffJ -19 -4.3_J_ NO 

10 5 10 10 5 10 -------- ------
10 5 10 10 5 10 

---- -- ----------- ----- --- - -----

---- -----
8E+06 8E+06 None 8E+06 9E+04 4E+06 

J = Result is detected below the reporting limit 
or is an estimated concentration. 

MEK = Methyl ethyl ketone 
MIBK = Methyl isobutyl ketone, or 4-methyl-2-pentanone 

NA = Not applicable 
NO = Not detected 

ND ND 
NO NO 
NO NO 

-5-__ 1_1_ 

NO NO 
NO ND 
---·-

ND ND 

NO NO 
------

NO NO 
ND NO 

-·-----
ND NO 

------
NO NO 

2.3 J 1.4 J 

5 5 
5 5 

----- -·--

2E+07 2E+08 

SVOCs Cyanide Nitrates 

Method 

Method Method 300 
I Units I 8270 9010/9012 modified 

ND 1,200 3,900 ug/kg 
NO NO 3,700 ug/kg 
NO NO 3,600 ug/kg 

---,;rs-- --N~ -~ ugtk9-

NO 1,800 3,800 ug/kg 
----

ND 1,200 3,300 ug/kg 
------ ------- -·--

NS NS NS ug/kg 

--

ND ND NS ug/kg ---- ----
ND ND NS ug/kg 

---- ---- ----
NO ND NS ug/kg 

----- ---- ----
NO NO NS ug/kg 

----- -----
NO NO NS ug/L 
NS NS ug/kg 

330 or 1,600 500 500 ug/kg 
10 10 NA ug/L 

------ ----- ---

NA 2E+06 1E+08 ug/kg 

NS = No sample 

QA = Quality Assurance 
SVOCs = Semivolatile organic compounds 
TB = Trip blank 

VOCs = Volatile organic compounds 
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Table 3-3 

ER Site 140 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Septic Tank, Seepage Pit, and Drywell 

Top of 
Sample Sample RCRA Metals, Methods 6010 and 7471 

Sample Sample Sample Sample Location Interval 

Number Matrix Type Dale (Fig. 1-2) (fbgs) As Ba Cd Cr, total Pb Hg Se Ag 

Septic Tank Soil Samples: 

018479-2 Soil Field 11/15/94 ST-1 7 4.9 162 NO 2.3 NO NO NO NO --
018480-2 Soil _Q~pl. 11/15/94 STD-1 7 4.1 184 NO 1.6 J NO NO NO NO 

Soil 
--------- --

018478-2 Field 11/15/94 ST-2 7 5.6 254 NO 2.9 NO NO NO NO 
----

Seepage Pit Soil Samples: 
--------,------ --------

9/26/94 SP-1 11 3.7 155 NO 5.3 4.1 J NO NO 017932-2 Soil Field 4.6 
o17934-2 sail Fieid-

------ ---- ---
9/26/94 SP-2 11 3.9 69.7 NO 4.9 7.1 J NO 4.5 NO 

---------------- -- ------- ---------- -------

Orywell Soil Samples: --- --- ----- ------ ------
018902-2 Soil Field 1/11/95 DW-1 8 3.6 77.1 NO 3.3 3.5 J NO NO NO 

--------------------- --------- ------------ -------- --·- -------~ ------- ------- ------ ---- --------- ----·-
018903-2 Soil Field 1/11/95 DW-1 18 4.2 67.2 NO 3.6 5.6 NO NO NO 
o 189o~f~2- - soii- ---Fieia·-

----------- ---------- -------- -- ------- ---- ---- -~-----~ ---------- -----------------
1/11/95 DW-2 8 5.1 87.6 NO 4.5 3.7 J NO NO NO 

------------ -------- ---------- -----,---------------
018905-2 Soil Field 1/11/95 OW-2 18 5.7 48.8 NO 2.3 NO NO NO NO ----- --------- -------- -------------------
018906-3 Water EB 1/11/95 Site 140 NA NO NO NO NO 0.004 NO NO NO 

~~~~r~t~~~!~~~~':l-~ifr!it For S~il __ 1 1 0.5 1-2 **** 5-10 .... 0.1 0.5 1 ------------ ------------- ---
Laboratory Detection Limit for Water 
--------~-----~----T· 

0.01 0.01 0.005 0.01 0.003 0.0002 0.005 0.01 

Number of SNLINM Background Soil Sample Analyses * 15 727 1,740 647 536 1,724 2,134 2,302 
----------·------·--·----------~-------- ----
SNLINM Soil Background Range* 2.1-7.9 0.5-495 0.0027-6.2 0.5-31.4 0.75-103 0.0001-0.68 0.037-17.2 0.0016-8.7 
sNL1Niv1sCiii-8ackgmuildl1rl.-or 95th Percentile· 

----- ------
7 214 0.9 15.9 11.8 <0.1 <1.0 <1.0 

Proposed_S_I:lbp-art-S Action Level Fo-r Soil 0.50 6,000 80 80,000 ** 400 *** 20 400 400 

Other 
Metals: 

Cr6+ ~ Method 7196 

NO ~~/kg ----
NO ~(:!/kg 
NO mg/kg 

NO _!!JJ,!Ikg_ -----
NO ~(:!~~H_ ----

-----
NO _f1lg(~g_ --------
NO __!!1£11~£1-' ------
NO ~~~[__ -----
NO _fl1!;:1!~£!--------
NS mg/L 

0.05- 0.1 **** - f1l!;:![_k£!_ -------
NA ~~~ 

393 NA ----- ----
0.02-<2.5 m~!~ 

<2.5 mg(~~-
400 ** mg/kg 



Table 3-3, concluded: 

ER Site 140 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Septic Tank, Seepage Pit, and Drywell 

No@~ 
As= Arsenic. Arsenic background concentrations presented above are based on analyses of subsurface soil samples collected in the Coyote Test Field (CTF) area. 
Ba = Barium. Barium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest and CTF areas. 
Cd =Cadmium. Cadmium background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF, and Offsite areas. 
Cr =Chromium. Chromium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest area. 

Cr6+ = Hexavalent chromium. Hexavalent chromium background concentrations presented above are based on analyses of surface and subsurface soil samples 

collected in the Southwest area. 
Pb =Lead. Lead background concentrations presented above are based on analyses of subsurface samples collected in the Southwest and Offsite areas. 
Hg = Mercury. Mercury background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Se = Selenium. Selenium background concentrations presented above are based on analyses of surface and subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Ag = Silver. Silver background concentrations presented above are based on analyses of subsurface soil samples collected in the 

North, Tijeras, Southwest, CTF, and Offsile areas. 

Dupl. = Duplicate soil sample 
EB = Equipment blank 
fbgs = Feet below ground surface 
J = Result is detected below the reporting limit or is an estimated concentration. 

NA = Not applicable 

NO = Not detected 

NS = No sample 
UTL =Upper Tolerance Limit 
• IT March 1996 

** 80,000 mg/kg is for Cr3
+ only. For Cr6

•, proposed SubpartS action level is 400 mg/kg. 
*** No proposed SubpartS action level for lead in soil, 400 ppm is EPA proposed action level (EPA July 1994) 
**** Detection limit varies due to dilution factor applied to some sample analyses by laboratory. 

p \sttftabi\S140metl.xls 
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ER Site 140 
Summary of Isotopic Uranium and Tritium in Confirmatory Soil Samples 

Collected Around the Seepage Pit and Drywell 

Sample 
Location 
(Fig. 1-2) 

Top of 

Sample 
Interval 

U-233/ 
U-234 

U-233/ U-233/ 
U-234 U-234 

Isotopic Uranium 
Method EPI A-011 B 

(pCi/g) 

Tritium 
Method 

EPA-600 906.0 
(pCi/L) 

Sample Sample Sample 

Number Matrix Type 

Sample 

Date (fbgs) Result Error* D.L. 
U-235 U-235 U-235 
Result Error* D.L. 

U-238 
Result 

U-238 U-238 
Error* D.L. Result Error* D.L. 

Seepage Pit Soil Samples: 
023858~1- soil ·~--f're~~-1 9/26/94 I sP-1 I 11 
023859-1 Soil Field 9/26/94 SP-2 11 

-a:rn--l o.11Yj. 0.09 ·1 0.037 J 01i2T ().091 0.679 0.1071 o.o911 1 t== 
0.578 0.099 0.09 ND 0.020 0.09 0.543 0.096 0.09 

150 250 
150 240 018903-4 1

8
8 II H I I 1-1 I II ~~ 

SNLINM Soil Background Range** I f ~5.02 0.004-3 0.153-2.3 -- U 
Number of SNUNM Background Soil Sample Analyses ** 14 $ 283 90 $ U 

SNLINM Soil Background 95th Percentile ** I <5.02 0.16 1.4 n--U--t----1---

Nationwide Tritium Range in Precipation and Drinking Water*** NA NA NA 100-400 

I'IQ!es: 
U-233 = Uranium 233 
U-234 = Uranium 234. Uranium 233/234 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 
U-235 = Uranium 235. Uranium 235 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 
U-238 =Uranium 238. Uranium 238 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 

Compos. = Composite sample 

D.L. =Detection limit 

fbgs = Feel below ground surface 

ND = Not detected 

pCi/g = Picocuries per gram 

pCi/L = Picocuries per liter 

p:lstlftabi\S 140rad.xls 

U = Undefined for SNL/NM soils 

UTL =Upper Tolerance Limit 

* Error = +- 2 sigma uncertainty 

** IT March 1996 

*** EPA October 1993 



As shown on Table 3-3, in all but three cases, soil sample analytical results indicate that the nine 
metals that were targeted in the Site 140 investigation were either (1) not detected, or (2) were 
detected in concentrations below the background UTL or 95th percentile concentrations 
presented in the SNL/NM study of naturally-occurring constituents (IT March 1996). The 
concentration of barium in the soil from borehole ST-2 near the septic tank was 254 milligrams 
per kilogram (mg/kg), which is greater than the SNL/NM soil background UTL of 214 mg/kg for 
barium. However, this concentration is well below the proposed Subpart S action level of 6,000 
mg/kg for barium. Also, selenium was detected in both of the seepage pit boreholes at 
concentrations of 4.5 and 4.6 mg/kg which is above the 95th percentile selenium concentration of 
<1.0 mg./kg for SNL/NM soils. However, these concentrations are substantially lower than the 
400 mg/kg Subpart S action level for selenium. 

Isotopic uranium activity levels that were detected in the seepage pit soil samples were found to 
be below the corresponding 95th percentile background activity levels presented in the IT March 
1996 report for those radionuclides (Table 3-4). Tritium activity was not detected in the drywell 
shallow and deep interval composite samples. 

Also, the gamma spectroscopy semi-qualitative screening of soil samples from this site did not 
indicate that the soil at ER Site 140 had been contaminated by other radionuclides (Appendices 
A.4 through A. 7). 

Finally, the ER Site 140 septic tank contents were removed and the tank was cleaned in December 
1995 (SNL/NM December 1995a). The bottom photograph in Figure 3 shows this operation. After 
it was cleaned, the tank was then inspected by a representative of the New Mexico Environment 
Department (NMED) to verify that the tank contents had been removed and the tank had been 
closed in accordance with applicable State ofNew Mexico regulations (SNL/NM December 
1995b ). 

Ecological risk has not been addressed in this NF A. It is being addressed for ER Site 140 but is not 
yet complete. When the risk analysis is complete, the results will be forwarded to N.i\1ED and 
EPA 
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4.0 CONCLUSION 

Sample analytical results generated from this confirmatory sampling investigation have shown that 
detectable or significant concentrations of COCs are not present in soils at ER Site 140, and that 
additional investigations are unwarranted and unnecessary. Based on archival information and 
chemical and radiological analytical results of soil samples collected next to the seepage pit, septic 
tank, and drywell, SNLINM has demonstrated that any contaminants present at this site pose an 
acceptable level of risk under current and projected future land use (Criterion 5 of Section 1.2). 
Therefore, ER Site 140 is recommended for an NF A determination. 
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Summary of Constituents Detected in 1992 Septic Tank Samples 

Building 9965 
Coyote Test Field 

Sample 10 No. SNLA008427 
Tank 10 No. A089046R 

On July 16, 1992, aqueous and sludge samples were collected from the inac:ive septic tank 

serving Building 9965. Analytical results of concern are noted below. 

• Trichloroethene (TCE) was detected in the aqueous sample at 2. level of _ 
8.1 mg/L which exceeds the New Mexico Water Quality Con'"ol Commission 
discharge limit (NMDL) of 0.1 mg;L, the City of Albuquerque (COA) discharge 
limit of 5.0 mg/L and the Resource Conservation and Recove:-y Act (RCR:\) 
toxicity characteristic (TC) limit of 0.5 mg/L 

• Barium was detected in the aqueous sample at a level of 1.1 ITlg/L, which 
exceeds u1e .N"MDL of 1.0 mg!L. 

• Cadmium v..·as detected in the aqueous sample at a level of O.G 1.:!. mg!L, which 
exceeds the .NlvfDL of 0.01 mg!L. 

• Chromium was detected in the aqueous sample at a level of 0.28 mg/L. which 
exceeds the NMDL of 0.05 mg;L 

• Copper was detected in the aqueous sample at a level of 1.6 mg/L, which 
exceeds the NMDL of 1.0 mg!L. 

• Lead was detected in the aqueous sample at a level of 0.51 mg_;L, \Vhich exceeds 
the NMDL of 0.05 mg!L. 

• Manganese was detected in the aqueous sample at a level of 0.39 mg;L, which 
exceeds the NMDL of 0.20 mg!L. 

• Mercury was detected in the aqueous sample at a level of 0.0078 mg!L, which 
exceeds the NMDL of 0.002 mg!L. 

• Total phenolic compounds were detected in the aqueous sample at a level of 
0.024 mg!L, which exceeds the NMDL of 0.005 mg!L. 

• Nitrate/nitrite was detected in the aqueous sample at a level of 11.2 mg!L, which 
exceeds the NMDL of 10.0 mg!L. 

No other parameters were detected in the aqueous fractions above NMDLs, COA discharge 

limits, or RCR..A.. TC limits that identify hazardous waste. 



Appendi.'\: A.l, continued: 

ER Site 140 
Sll1111Ilary of Constituents Detected in 1992 Septic Tank Samples 

Laboratory comrol samples for phenolics were out of laboratory comrol limits (no analyte w2.s 
detected), but the analyses were not repeated. The analytical data for phenolics is, therefore. 
qualified. 

During review of the radiological data, no parameters were detected that exceed U.S. 
Deparnnent of Energy (DOE) derived concentration guideline (DCG) limits or the 
investigation levels (IL) established during this investigation. 



Building NoJArea: 

!Tank 10 No.: 

I Date Sampled: 
ls.amcle 10 No.: 

Summary of Constituents Detected in 1992 Septic Tank Samples 

Results of Septic Tank Analyses 
(LJQUIO SAMPLES) 

9965 en= 
AD89045R 

7/16192 

SNLA-008427 

I I 
St.at• I COA 

Measurv<l Dtscharg.l Dlscharg• 
Analytical Psram01tar ConC8ntratlon Limit Limit Comments 

Voiaok Oraanics !E?A 624) I lmo/1) I (moll) I (moll) I 

/Trichioroethene I 8.1 I 0.1 I (TT0~5.0) I Exceeds State and COA Limits: Ex~eds i=lCRA TC limit of 0.5 ma!L 

I I I I 

I Semrvoiad!e Oroanics f:=F'A 625) I (moll) I (moll) I (moll) I 

None detected above laboratorv I I Parameter I (TTO;S.Oli 

reoortinc lim ts I I Soecific I I 

I I I I 

I Pesticides IE? A f{}BJ I I moll) I I moll) I I moll) I 

loota-BHC I o.ooo15 I NR I (TTo-s.oJI 

14.4"-000 I 0.00025 NR I (TT0=5 OJI 

l4.4"-DD: 0.00029 NR I (TT0=5.0J! 

I I I 
I PC2s f::::.PA 6081 I mall) (moll} lmolll 
INane detected above laooratorv I 0.001 I !TTO=S.Ol I 
I reoortino limits I I 

I I 
[Metals (moll) imolll I lmolll I 
!Arsenic 0.012 o.1 I 2.o I 

I :?.anum 1 .1 1.0 20.0 i :..ceeds State limit 

leadmi~.:m 0.06.5 0.01 2.8 I Sceeds State limit 

!Chromium 0.28 0.05 20.0 ls:::eeds State limit 

leoooer 

I Lead 

1.6 1.0 16.5 lEx~ State limit 

0.51 0.05 3.2 I Exceeds State limit 

0.39 0.20 20.0 I Exceeds State limit 

0 0078 0 002 o 1 I Exceeds s·- te limit "" 
Nickel I I NR I 12.0 !Not analyzed 

! --
Selenium I ND 10.0101 I 0.05 I 2.0 I 

i 

Silver I 0.029 I 0.05 I 5.0 I I 

Thallium I ND (0.010) I NR I NR I I 
Zinc I 6.6 10.0 I 28.0 I I 

I I I I ' Uranium NO (0.0071 5.0 NR I 

Mis...-elianeous Analvtes I (moll) I (moll) I (moll) I I 

Phenolic Comoounds I 0.024 I 0.005 I 4.0 1:.-.:ceeds State limit I 
Nitrates/Nitrites I 11.2 10.0 I NR I Exceeds State limit i 
Formaldehyde I 0.98 NR I 260.0 I I 
Fluoride I I I I 

0.35 1.6 180.0 I 

Cvanic!e I 0.053 I 0.2 I 8.0 I i 
Oil and Grea~ I 3.6 I NR I 150.0 I I 
Radiolooical Analvses I (pCi/1) I (oCi!J) I (oCilll I ! 

IRad· 226 NR 1um, 0.5 +1- 0.1 30.0 

Radium 228 I 0 +1- 30 I 30.0 I NR I I 

Gross Aloha I 200 +1- 100 I NR I NR I 
Gross Beta I Joo +1- 200 I NR I NR I 
Tritium 

I -137 +1- 597 I NR I NR I 

NR • Not Regulated: NO(~.~) • Not Detected (Reporting Limit): TC -Toxicity Characteristic ol Ha.::ardous Waste 

I 
N:x.: Cny ard St.-!• Ct.:~ Ul't'Tb .,.. kx ~nwon pu~ on.,.-. Crry lrnu. ao:>iy to chcharg-e ol ... tv'lary .-11~ and no< a..ot<: t..rll wua. n::n• imt:a CCiy k:l •rnv-"1 C..:ro&1"'9ed ontO 0( 

b.c:-l'hoe ......-!-=:. ot the 9rt:lur.j. 

r..t~ .a ..... ol A~ h'l.A s-u- and w---·...,COf"ltro/()r-al~roc:.I1QO:::Jl. S--ctlon 6--.;....J W'd ............ Uancow ... rQ..;&h ~~~ ::.O'""''rT"t...o." =<-o.,JW!JOI'II (1~1 S...:::COI"' J-100 



ER Site 140 
Summary of Constituents Detected in 1992 Septic Tank Samples 

Building NoJArea: 

Tank ID No.: 

Date Sampled: 

Sample ID No.: 

I Analytical Parameter 

Water Content 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

ihallium 

I Zinc 

I Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-21 4 

Radium-225 

Thorium-234 

1 hallium-208 

NO = Not Detected 
NA = Not Applicable 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 

Results of Septic Tank Anatyses 
(Sludge Sample) 

9965 CTF 

AD89046n 

7/16/92 

SNLA008427 

Measured .± 2 Sigma 

II Concentration Uncertainty 

92.8 I NA I 
NO (0.50) I NA I 

54.1 I NA I 
1.5 I NA I 

80.2 I NA I 
24.5 I NA I 
13.0 I NA I 
12.8 I NA I 
0.64 I NA I 
-- I NA I 

NO (0.50) I NA I 
NO (1.0) I NA I 
NO (0.50) I NA I 

129 I NA I 
11 I 12 I 
17 I 22 I 
20 I 16 I 
'J-
~:J I 34 I 
4 I 11 

27 I 24 

20 I 14 

24 24 

-137 I 597 I 
<0.0326 {<16.9) NA 

<0.0159 ( <3.93) I NA 

0.337 (<173) 0.0662 

0.0255 (<13.0) 0.00670 

0.0483 (<18.3) I 0.0119 

0.430 (<159) I 0.0852 I 
0.632 (<89.6) 0.0789 

0.0183 (<9.50) I 0.00391 

Units 

0/ 
/0 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg;kg 

mgfKg 

mg/kg 

mgfKg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

pCi/g 

pCiig 

pCiig 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/L 

pCilmL 

pCiimL 

pCiimL 

pCilmL 

pCiimL 

pCilmL 

pCilmL 

pCilmL 

Note: Values in parenthesis are measurements reponed by Enseco/RlvfAL in pCi!g (wer 
weight). 

I 
I 

II 

I 

I 
I 
I 

'I 

:I 
I! 
I 
I 
I 
II 

I 
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Appendix A.2 

ER Site 140 
Summary of Constituents in 1994 Septic Tank Samples 

Detection 
Sample Sample Sample Sample Limit +- 2 Sigma 
Number Matrix Type Date Method Compound Name Result or M 0 A Uncertainty Units .. 

April 1994 Samples: I I 
015441-3 Sludge Field 1 4112194 8240 (VOCs) Acetone 0.089 0.010 NA mg/kg 

I I 8240 (VOCs) Benzene I 0.002 j I 0.005 NA mg/kg 

I I 8240 (VOCs) 2-Butanone 0.014 0.010 NA mg/kg 

I I I 8240 (VOCs) Carbon Disulfide I 0.005 I 0.005 NA mg/kg 

I I 8240 (VOCs) Ethyl Benzene 0.014 0.005 NA mg/kg 

I I 8240 (VOCs) Methylene Chloride 0.002 J B 0.005 NA mg/kg 

I I 8240 (VOCs) Toluene 0.10 0.005 NA mg/kg 

I I 8240 (VOCs) Xylenes (Total) I 0.020 I 0.005 NA mg/kg 

I I I 
015441-1 Sludge Field 1 4/12194 TCLP/6010 Arsenic NO 0.10 NA mg/L 

I TCLP/6010 Barium 2.1 0.02 NA mg/L 

I I I TCLP/6010 Cadmium I NO I 0.005 NA mg/L 

I I TCLP/6010 Chromium I NO 0.02 NA mg/L 

I I TCLP/6010 Lead I NO I 0.04 NA mg/L 

I TCLP/7470 Mercury I 0.0003 0.0002 NA mg/L 

,I I TCLP/6010 Selenium I NO I 0.10 NA mg/L 

I I TCLP/6010 Silver I NO I 0.01 NA mg/L 

I I I 
015441-1 I Sludge Field 1 4112194 9065 Total Phenols I 11 I 2.3 I NA mg/kg 

II I I I 
~ovember 1994 Samples:) I I 
018423-1 I Sludge Field 11/3/94 8270 (SVOCs) SVOCs I NO NA I NA ug/kg 

I I I 
018423-3 I Sludge Field 11/3/94 EPA-600 906.0 Tritium I NO 230 140 pCi/L 

I Field 1 11/3/94 HASL 300 Uranium 238 I 9.7 0.065 1.1 pCi/g 

I Field 11/3/94 HASL 300 Uranium 235 I 0.25 0.055 0.078 pCi/g 

I Field 11/3/94 HASL 300 Uranium 233/234 I 13 0.074 1.5 pCi/g 

I I 
018424-3 I Liquid Field 11/3/94 EERF H.01 Tritium I NO 303 168 pCi/L 

I Oupl. 11/3/94 1 EERF H.01 Tritium I NO 303 172 pCi/L 

I 
018424-5 1 Liquid Field 11/3/94 HASL 300 Uranium 238 0.95 0.055 0.24 pCi/L 

I Liquid Field 11/3/94 HASL 300 Uranium 235 0.001 j 0.07 0.022 pCi/L 

I Liquid Field 11/3/94 HASL 300 Uranium 233/234 I 2 0.11 0.43 pCi/L 

I I 
018423-2 I Sludge Field 11/3/94 Gamma Spec. Uranium Series I 

I Lead 214 I 0.048 j 0.06 0.036 pCi/g 

I I Thorium Series: I 
I Thorium 234 I 0.52 0.51 0.31 pCi/g 

I I Lead 212 I 0.032 j 0.044 0.025 pCi/g 

I I Other Radionuclides: I 
I Potassium 40 I 1.21 0.55 0.47 pCi/g 

I I I I I 
li 018424-1 I Liquid Field I 1113194 Gamma Spec. I 75 radionuclides I NV 7.6E-3 to 5.0 I NA pCi/mL 



Appendix A.2, concluded 

ER Site 140 
Summary of Constituents in 1994 Septic Tank Samples 

Notes 
8 = Compound detected in the laboratory blank. 
Dupi.=Ouplicate 
J = Result is detected below the reporting limit 

or is an estimated concentration. 
M.D.A. = Minimum Detectable Activity 
mg/kg = Milligrams per kilogram 
mg/L = Milligrams per liter 
NA = Not applicable 
NO = Not detected 

p:lstlftablls 140tank.xls 

NV= No values reported (results were NO, 
short half-life, or not significant) 

pCi/g = Picocuries per gram 
pCi/L = Picocuries per liter 
pCi/mL = Picocuries per milliliter 
Spec. = Spectroscopy 
SVOCs = Semivolatile organic compounds 
TCLP =Toxicity Characteristic Leaching Procedure 
ug/kg = Micrograms per kilogram 
VOCs =Volatile organic compounds 
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Appenaa A • .5 

ER Site 140 
Suil11rulry of 1994 PETREX1M Passive Soil-Gas Survey Results 

Table 8 
PETREX Relative Soil Gas Response Values 

(in ion counts) 
STD SITE 140 

Sample PCE TCE BTEX Aliphatics 

132 ND ND 
1'"''"' .:u ND ND 
134 ND ND 
135 ND ND 
136 ND ND 
137 ND ND 

D-1137 ND ND 
* 900 Nu :Nu 
* 901 :Nu ND 

PCE - Tetracbloroethene 
Indicator Mass Peak(s) 164 

TCE - Trichloroethene 
Indicator Mass Peak(s) 130 

BTEX - Benzene, Toluene, Ethylbenzene/Xylene(s) 
Indicator Mass Peak(s) 78, 92, 106 

Alipbatics - C4-C11 Cycloalkanes/Alkenes 
Indicator Mass Peak(s) 56, 70, 84, 98, 112, 

126, 140, 154 

D .:. Duplicate Sample 

22470 4575 
13515 844 

1575 ND 
25552 61981 

865 4805 
26541 2226 
86935 3798 
4553 6219 
4732 Nu 

Sample numbers in thousands duplicate of sample numbers in hundreds 

* QlvQC Blank Sample- No Compounds Detected 
above the PETREX Normal reporting Limits 



Appendi.x A.3, concluded: 

ER Site 140 
Sllilliilllry of 1994 PETREX™ Passive Soil-Gas Survey Results 

Table 25 

PETREX Relative Soil Gas Response Values 
(in ion counts) 

STD SITE 140N 

Sample PCE TCE 

336 1\TD ND 
337 1\TD ND 

338 ND ND 
339 ND ND 
340 1\TD ND 
341 :Nu ND 

D-1340 1'-iu ND 
* 354 :Nu :Nu 
* 355 :Nu ND 

PCE - Tetrachloroet.J.1en.e 
Indicator ~·fass Peak(s) 164 

TCE - Trichloroethen.e 
Indicator Mass Peak(s) 130 

BTEX - Benzene, toluene, Ethylbenzenehylene(s) 
Indicator Mass Peak(s) 78, 92, 106 

Aliphatics - C4-C11 Cycloalkanes/Alkenes 

Indicator Mass Peak(s) 56, 70, 84, 98, 112, 
126, 140, 154 

D - Duplicate Sa.1-nple 

BTEX Aliphatics 

25487 14947 
2353 :Nu 
1862 8686 
8970 5487 

855 ?\u 
27201 40293 

901 :N1) 
ND l';u 
ND :Nu 

Sample numbers in thousands duplicate of sample numbers in hu.Tldreds 

* QA.JQC Blank Sample- No Compounds Detected 
above the PETREX Normal reporting Limits 
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ER Site 140 
Gamma Spectroscopy Screening Results for a 

Shallow Interval Soil Sample on the North Side of the Seepage Pit 

*****~~~**********~~*****~*********************************************** 

* 
* 
* 

Sandia National Laboratories 
?:adiation Prot-:::c:tion Sample Diagnostics Program [ 8 81 Laboratory] 

7-06-95 8:23:00 PM 

* 

* 
*****~~************~***************************************************** 

: Jl..nalyzed by: ~ . J )(i.J!_ 7/7 k\ Reviewed by: ~ 7/7/7 J'" : 
****************(!~~~*~*******~*****************;f*pf******'*/******* 
Customer 
Custom-:::r S~~ole ID 
Lab s~-nple ID 

Samole Description 
samole Type 
Samole Geometry 
Samole Quantity 
Sarrmle Dace/Time 
Accrlii~e Scart Date 
Detec:c:.:~r Na..rne 
~l::.Dsed Live Time 
~~a~sed Real Time 

SANDERS/~KIN (7582) 
0 2 3 8 5 8 - 1A I 14-0 '5 p - I I I 

50051505 

VlARIN~LLI 

Solid 
2SM .. ll3 

804.000 
7-05-95 
7-06-95 

L_Zl...302 

SOIL SJl.MPLE 

gram 
11:00:00 ]>11 

7 : 4:9 : 2 9 PI1 

1300 seconds 
l3G: seconds 

~~:.:.::li== _:._=: :_ "'\ti =•1 2S ~:r-::-:::::--

;: p·: :..; s=-; -:-.) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

':;-233 .!.\ =·:. .: .. ::::.=:c:-c.~:: - - - - - - - -
:-::_")~t_ '!'.--- - - - - ---- - _, - .:.'>....,- _-=:::2:::.-=::::. - - - -
~7 -234 l~ :J-:. =~~c-=c::.-=:: - - - - - - - -
~:. __ 22.; ~1 as:::-01 - .L_ ~ 

:;:::3-21 4 - ~'- - -- l 31~-01 
3I-214 ..., 55=: -I • I ' os::::-01 -
~3-210 No:. Q~tec-::.-=·j - - - - - - - -

T::-232 4 11::::-Cl 1 86:2-01 
:?~Zl...-228 3 39'S-Cl 1 81::::- 01 
-~-C- 22 8 No:: Detected - - - - - - - -
T::-228 3 893-01 2 77:2- 01 
?_l:J..-224: Not Detecc:d - - - - - - - -
!?3-212 3 -81E-01 9 15E-02 
31-212 Not Detected - - - - - - - -
TL-208 2 95E-Ol 1 03E-01 

U-235 Not Detect::::d - - - - - - - -
T:J:-231 Not Detected - - - - - - - -
PA-231 Not Detected - - - - - - - -
AC-227 Not Detected - - - - - - - -
T:t-227 Not Detected - - - - - - - -
R..~.- 223 Noc Detected - - - - - - - -
R.t'\1- 219 Not Detec-ced - - - - - - - -
P3-211 Not Detecced - - - - - - - -
TL-207 Not Detecc.ed - - - - - - - -

-~'v1- 241 Not Deteccej - - - - - - - -
P\J-239 No-:. Detecc:.ed - - - - - - - -
N:?-237 !\Joe. Detecced - - - - - - - -
:? .. ~ .. -233 No::. Der.ec-;:e-j - - - - - - - -
.--:_:_;):J No;:: - .... - ....... _, D-etec:-2j - - - - - - - -

!€:_!... 

- - - - - - - - - - - - -
' r. 
' .. ---
l. 11=-.-c·-_ 
8 - Ol ~--

3 ss::::-02 
7. 4.2::::-02 
4 <;2~-;-02 

2 .503-01 
2 A493- 01 
2 23:2-01 
6 .. 98::::-01 
6 .2.53-01 
5 .90.:::-02 
7 .923-01 
1 .27::::-01 

3 5,;,3-01 
8 08E-01 
1.. 61 
2 .4:7 
4 62::::-01 
2 683- 01 
4 31:2-01 
9 .523-01 
1 90::::+01 

7 833-01 
3 903+02 
5 os3- 01 
8 ss:::-02 
4 o:;-=--

-~ 01 



ER Site 140 
Gamma Spectroscopy Screening Results for a 

Shallow Inten·al Soil Sample on the North Side of the Seepage Pit 

[.Sc.:..-:-~T,ary R~porc:] - Sample ID: 50051505 

!·Jucl ice .~.::::::ivity 2S Error !1DA 
(pCi/gram) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

J:..G-110rn Noc Detected - - - - - - - - 4 . 47E-02 
lL~- 41 Not Detected - - - - - - - - 1 92 
2."'.-133 Kot Detected - - - - - - - - 9 . 74E- 02 
3A-140 Noc: Detected - - - - - - - - 1 53E- 01 
CD- 109 Not Detected - - - - - - - - 1 66 
CD-115 Not Detected - - - - - - - - 9 . 68E-02 
c=:-139 Not: D:::tected - - - - - - - - 4 45E- 02 
c::::-141 Not D:::tected - - - - - - - - 7 SOE- 02 
c::::-144 Koc: Detected - - - -- - - - 3 38E-01 
C0-56 I'""-'~- :):tec-ced - - - - - - - - 5 OSE- 02 
C0-57 No:. ~etected - - - - - - - - 4 31::::- 02 
C0-58 Not: !:letect:ed - - - - - - - - 4 78E- 02 
co- 60 l"o::. !:l:::tected - - - - - - - - 5 3<1.;;'. 02 
C?.- 51 !';::;-: D::t::ct:::d - - - - - - - - 3 52::::- 01 
cs- 13<': r,;::-: D::t::cc:::d - - - - - - - - 7 88::::- 02 
C.S-137 -,,;,-.-

.:..~o;..J_ D::t:ect:::d - - - - - - - - s 17::::- 02 
r--- 64 !·~:::. ::::::::::::::.ed - - - - - - - - 1 57::::.;.01 
-~ 

' ~ / :\:::;:. =·=:: S: c t: :::d - - - - - - - - 3 75?.- Ol 
13..; .,.,-.-.- :J-2:.-=:c::.-=d - - - - - - - - 2 s.c:.-=- o: -~ -~ _,'-

-- --- :; :::; :: =~~:.::::c~-=-j - - - - - - - - 2 0 9::::- ·=·::.. 
-- - - ~ l\::·= D::c:::c:::::d - - - - - - - - l 05=:-02_ 
::;:J- I-..... r·.;::::. :J::c:::::::::ed - - - - - - - - l 55:::: ("-

- ·J..!.. 

::.:; - 2 Co .3 .. -...... - :Js:.-= c::. :::·:1 - - - - - - - - - 3·'::::::- C<2 _ .. ._..- -
7 - l3l l\o:. ::::.:::c:e:::c:::::i - - - - - - - - .1, 2S;-.:·: -__ .,- ll5::-. _., ,_.- =--=:.::::::.-=:d. - - - - - - - - 3 S3?.- '' 
-:::.lC~ :~e :.e c::. -::5 - - - - - - - - ' 28::::-02 --· -~ L. 
:::-.:;o - 49::::.;.01 2 / / 4 14::::-o::.. 
c.::_-140 ... - ........ - ~-=t-=c"C.-=:d - - - - - - - - 5 lS?.-02 
:·=-~-54 l~o:. D::t:ecc:ed - - - - - - - - 5 213-G2 
!·:::-<-56 Not: Detecc::::d - - - - - - - - 5 86::::-o: 
!·:J-99 !-:-o:. Detect:::d - - - - - - - - 4 12::::-o:. 
!\_i:l_- 22 Not: D::tecc:ed - - - - - - - - 6 65::::-02 
r;_:;- 24 l'io:: Det.ect:ed - - - - - - - - 7 24::::-02 
l\'3- 9 5 Not: Detected - - - - - - - - 2 .24::::-01 
liu-147 Not: Detecc:ed - - - - - - - - 2 ', 75::::-01 
NI-57 Not Detected - - - - - - - - 8 84E-02 
3::::-7 Not: Detected - - - - - - - - 3 29::::-01 
?.U-103 Not Detected - - - - - - - - 3 . 68E-02 
:KU-106 Not Detected - - - - - - - - 3 88E-01 
S3-122 Not: Detected - - - - - - - - 5 .92E-02 
S3-124 Not Detected - - - - - - - - 4 36E-02 
S3-125 Not Detected - - - - - - - - 1 17E-01 
SC-46 Noc Detected - - - - - - - - 8 .41E-02 
SR-85 Not: Detecc:~d - - - - - - - - 5 14E-02 
'I'.l;.-182 Noc: Detected - - - - - - - - 2 47E-01 
TA-183 l\ot Detecced - - - - - - - - 7 13E- 01 
T::::-132 Noc: Detected - - - - - - - - 4 OOE-02 
'TI.,-201 l;oc: Detecced - - - - - - - - 2 .54E-01 
:x:=:- 133 Not Detecced - - - - - - - - 2 04~-0l 
v - 88 l\oc: Detecc::::d - - - - - - - - 4 18E-02 
z:~- 65 !(~- Detected - - - - - - - - 1 63::-0l 
=~-95 l~ :J:. :Jececced - - - - - - - - 8 58~-02 
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Appendix A.5 

ER Site 140 
Gamma Spectroscopy Screening Results for a 

Shallow Interval Soil Sample on the South Side ofthe Seepage Pit 

T~*T**************************************************************y****** 

* 

* 

Sandia National Laboratories 
Kadiation P~ocection Sample Diagnostics Program [881 Laboratc~y) 

7-06-95 9:02:29 PM 

* 
* 
* 

~~*********************************************************************** 

: .'"..nalyzed by: ]i. } fJ,J 7~ ~<; Reviewed by: ~ 7/7/7 J- : 
***************··u~~**~~i*'l'z********************~*~******j******** 
Customer : S~~u3RS/RP~KIN (7582) 
Customer Sarrmle I:O 023859-1Aj11-D5?-!1 1 

Lab Sample ID 50051506 

Samole Descriptio~ 
samnle Type 

Y~~IN3LLI SOIL S~~?LE 
Solid 
2S~.:.~3 

713.000 
7-05-95 
7-05-95 

U>3C2 

gram 
11 : l 0 : 0 0 _Z!.l1 

8:29:11 P!1 

Sac-nnle Geometry 
Sa..T,ole Quantity 
Sa..-::nle Date/Time 
hc~Jir= St~rt Dac~ 
Der..2ctor NEL-ne 
~la~sed Live Time 
~la~sed Real Time 

1300 se::or1ds 
lBC~l s~co:::is 

:\ucli:ie ::. -.- i ·~-i -;-·y 2S -;::;:-..--.-.-...-

-,·.::;c:~ ;:;.;...,) 
__._- _,·_ 

::' - ~- --·· 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0-233 !\o:: De:::.ec::ej - - - - - - - -
-:-::_')-::,:_ ... --- D-=::.=·::::2:1 - - - - - - - ---- -- - _, ....... -
0-23.; !;:;-: D~c-==~=·j - - - - - - - -
?_n..- 22 5 1 .33 7 .22:::-01 
.?3- 2H 7 1.;3-01 1.33:::::-C1 
3I -21 .; 5 6o:::-o1 1.1.;:::-01 
?3-210 :t-;~-

- I...)._ D:::t::::c:::.ed - - - - - - - -

T~-232 4 .13:::-01 1.8:::::-01 
RP_- 22 8 2 .363-01 2 .543-01 
. n..c- 22 8 Not D:t::cc:::d - - - - - - - -
TH-228 Not: Det::cced - - - - - - - -
P~n..- 224 Not: Detected - - - - - - - -
PB-212 3 .953-01 9 693-02 
BI-212 3 60E-01 3 .193-01 
TL-208 3 .373-01 1 033-01 

U-235 Not: Det::::ct:ed - - - - - - - -
TH-231 Not: Detected - - - - - - - -
PA-231 Not: D:t:cted - - - - - - - -
AC-227 Not: Det:::cced - - - - - - - -
TH-227 Not: Detected - - - - - - - -
RA- 223 Not: Do::t:ected - - - - - - - -
RN-219 Not: D:t::ct:ed - - - - - - - -
PB-211 Not D:tected - - - - - - - -
TL-207 Not: Detected - - - - - - - -

P·.l-1- 2 41 Kot Detected - - - - - - - -
PU-239 Noc Dst::::c::.ed - - - - - - - -
N?-237 Noc D:::c:::c;::.:::d - - - - - - - -
PA-233 r\ot Detec:c.:::d - - - - - - - -
T2-229 i\ot D:::ceccej - - - - - - - -

!·~_:._ 

- - - - - - - - - - - - -

- . --
-. --

-i .. - - --
1 .06 
3 33:::-02 
3 . .s:;:::-02 
.c. 76:::+02 

2 .473-01 
4 . 033-01 
3 053-01 
1.17 
6. 313-01 
6.48E-02 
4 87E-01 
1 .123-01 

3 713-01 
8 .473-01 
1. 62 
2 .56 
4 .93E-01 
2 813-01 
4 123-01 
9 77E-01 
1.98E+01 

8 613-01 
4 153+02 
s 183-01 
9 113-02 
- OES-01 



Appendix A.S, concluded: 

ER Site 140 
Gamma Spectroscopy Screening Results for a 

Shallow Interval Soil Sample on the South Side of the Seepage Pit 

(Sumrr.c.r-y 2.::por-::::.j - Sac.-npl~ ID: 50051506 

Nuclid~ 

AG-110m 
AR-41 
BA-133 
BA-140 
CD-109 
CD-115 
CE -13 9 
CE-14:1 
CE-144 
C0-56 
CO-S7 
co-sa 
C0-60 
C?..-51 
cs -134 
C3-137 
cu- ~-= 
=:u- I .... / 

:=:u- -- -

.~~ ·...=-/ ___ _ 

=~------?: - .; 0 
I_)':.-1~::J 

~~- s.; 
l•lN- 55 
r1o- s:: 
I~A- 2 2 
:t;_n_-2..;, 
NB-95 
ND-147 
NI-57 
BE-7 
RU-103 
RU-106 
SB-122 
SB-124 
S3 -l2S 
SC-45 
SR- 85 
Ti'.l.-132 
TA-183 
TE-132 
TL-201 
XE-133 
"f- 38 
ZN- ..J

Z?,-93 

_L:_c:tiv·ity 
(pCi/gram) 

Not 
Not 
Not 
Not 
Not 
l\oc 
Not 
Not 
Not 
!'Joe. 
No::. 
Kc::. 
l·~o~ 
l~O"C. 

r-·; ::J:. 
,._-,.....,-
.:_, ...... ._. 

.. -...... -

;o-.-.._, .._..· ..... 
,.,-.-.-
-~ ._./-

Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detecced 
Detected 
Detected 
Detecced 
Detected 
Detec:I.ed 
Detecc:.ed 
:Jetecc:.ed 
:;:;:::::.:::::;:ed 
::::::::e::::::d 
=·:::::.::::::::::d 

:J:::;::::c::ed 
=·::::::.::·::::::i 
=·::::e::::::i
D::;::::::.ed 

' 343+01 
!'~=·~ D2 ~ s·=L. -=d 
F~:: ::J~t:2Ct:2d 
No:: D:::.::cc::d 
N:);: :O::c::c::::d 
No;:. Dec::cc:.ed 
Noc:. D::c:.ec::::.::d 
Not D~t:~ct~d 
No::. D~tected 
No::. D~tected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
No::. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
No::. Detected 
Not Detected 
No:: Detected 
N~:: D::tec::.ed 

2S Error 

2.05 

MDA 

4.55E-02 
2.38 
1.00E-Ol 
1.52E-01 
1. 73 
1. 05E- 01 
4.2SE-02 
8.39E-02 
3.74E-01 
5.24E-02 
4.5lE-02 
5.07E-C2 
6.03E-C2 
3.7lE-C:. 
8.lSE-C2 - ___ _, ,...._ 
:> . .;_~.:.-·OJL. 

2.:.=:=:-::.. 
,., ,.... - ~ .---:.• .... .:..:...- __ 
') ;:_:::'_~--·--- --.......... ---, ... -

/ I - -._..- . - "-'-- --- ,.._ 
...!.... • - =.::::...- . ...J.-

,--- .--
""=. • :: ::-.::.. - - ..::_ 

.. ,.... -- r--
~-·--=.::-._.:::. 
,. - -- -
-·--- --

:: . =::.::::..- '._..::. 
- ........ -. ..... .-. 
:J • _: ·.;.::.- 1,_: L 

5.~·=·:=:-c:.. 
3.7::::-c:.. 
6.23E-C2 
9.2~3-02 
2.42E-O:. 
2.9-;E-Ol 
9.E::E-02 
3.7::E-Ol 
4.10E-02 
4.4l2-0::. 
6.S7E-02 
5.00E-02 
1.2lE-Ol 
8.2.9E-02 
5.5/E-02 
2.45E-01 
7.SEE-Ol 
4.2CE-02 
2.7UE-O:.. 
2.22~·0~ 
4.3·:::3-02 
1.653-0:. 
9.17::::-02 
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ER Site 140 
Gaiililla Spectroscopy Screening Results for the D_rywell 

Shallow Interval Composite Soil Sample 

r********************************************************************* 
Sandia National Laboratories * 

* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-13-95 8:56:01 AM * 
************************************************************************* 

* .!-.!laly:::e:i by:· / (} 7;- Reviewed by: ,;__//7(>"..F * * ~ ~I ~ ./: * 
TTTTTTTTTTTTTTTTT ****** *****TTTTTTT*TTT*TTTTTTTT TT*tTT~T~TTTT*tttt 

Customer 
Customer Sarrwle I~ 
Lab Sanmle ID 

B . GALLOWJl.Y /McL..Zl.UGHLIN ( 7 58 2 / SHO) 
018902-03 
50003503 

S~:t~le Descriotion 
S~-:-.~le Tv'":)e 

M.ZL'<.Il'-<"-3LLI SOLI~ SJ.>..MPLE 
Solid 

Sa.::~le G~:,::r,etry 
s=~le Q::=-::..tity 
S=.=~~le D.::..:.e/Tirne 
A~~~ire S~~~t D.::..te 

1SM:li..R 
683.000 

1-11-95 
1-12-~5 

1..~..301 

Grc....u 
10:00:00 lLT\1 

4:20:35 PM 

1800 seconds 
l3Cl seconC.s 

~-:-2~.; 

\,;-2.3~ 

?_~-223 

AC-223 
T:~-22 3 
p_n_·22L: 
P3-212 
3I-2l2 
TL-203 

U-235 

P.Zl.-23 
AC-22 
T:-!-22 
?J".-22 
?_1\i-21 

7::-2S 

?lJ
li?-
?_?:._-

!~~:. !J-=tec:.s:S. 
1. 35 

Nc:·:.. ~e':.ec':.;::::5. 
1.58 
5.873-0l 
6.143-01 

No:. ~etect;:::d 

3.30E-01 
5.19E-01 

Not Detected 
4.72E-01 

No:: Detected 
3.83E-01 

Not Detected 
3.68E-01 

Not Detected 
Not Detected 
Nor: Detected 
No:. Detected 
No:. Detected 
No:. Detected 
Nor: Detected 
No:. ~etect;:::d 
Nee: Detected 

No:: D~tected 
No:. De':.ecte:i 
No: Detecc:e:i 
Nc: Det.ec:.ed 
N~-- ·.._;- ~e:.-2ct~d 

~.73:2-Cl 

3.2l~-Ol 
l.f33-0l 
l. :.9:::-01 

1.373-01 
1.803-01 

2.87:::-01 

1.23:2-01 

9.623-02 

2.2G 
- -. ..-....., ,... .. 
:: • ..:>::.:..-~......:... 

- - .. - ..... -::; • J..,;_.:..- ·~..;.. 

:; ; :;-;;"- r.? 
...J .. --- ---

5.17:::-C2 
5.73:::.;-C2 

1.42:::-01 
2.003-0l 
3~193-0J.. 
5.003-0J.. 
4.393-01 
4.043-02 
8.523-01 
8.47:::-02 

3.08:::-01 
7.66:::·01 
1. 37 
2.29 
4.08:::-0l 
2.5:::::-Cl 
3.32:::-Cl 
3.36:::-c: 
2.37:::-;-GJ.. 

3.16:::-o 
3.6~:=:+0 
2.SE:::-D 
7.1:::::-c 
3.8E··= 



ER Site 140 
Gamma Spectroscopy Screening Results for the Dry\vell 

Shallow Interval Composite Soil Sample 

(Sw,~,~~Y ~eport] - Sample ID: 50003503 

Nuclic':.e .~.ctivity 2S Error MDJ!. 
( ?Ci I Gram) 

- - ------ - - - -------- ---- - - - -------- -- - - --- -- ----
AG-110m Not Detected -------- 4:. SSE-02 
.J>R-4:1 Not Detected -------- 8.32E+03 
-:::;A.-133 Not Detected -------- 7.63E-02 
3...~-go Not Detected -------- 1. 68E- 01 
CD-109 Not Detected -------- 1. OS 
CD-115 Not Detected -- ------ l.HE-01 
CE-139 Not Detected -- ------ 3 .77E-02 
CE-1~1 Not Detected ------- - 7.12E-02 
CS-l~f: Not Detected - ------- 3 .15E-01 
C0-56 Not Detected --- - --- - 4.09E-02 
C0-57 Not ::Jetected -------- 4.29E-02 
C0-58 Not Detected -------- 5 .55E-02 
C0-50 Not Detected -------- 6.99E-02 
~-51 Not Detected - - -- ---- 2 87E-Ol 
CS-13~ Not Detected -------- 5 .30E-02 
CS-137 Not Detected -- ------ 5 .93E-02 
c-u- 64 N:J:. Detected -- ------ 7.~9E-'-01 
:=:u-:=2 1\'o:. :!)etected - - - - -- - - ' .l5~-Gl 
.::.·J-l3~ N:::. Detected - - ------ / . 72:::- Ol 
=:LJ-2.=5 No:. D:tect.e.j ------- - -. 29~-0~ 
--, -.-. ....... _ ........ Nc:. ~et.ect.ed. -- - - - - - - :._.23~-C:·l 
G.J-:::3 No:. Detected -- - - - - - - 2...393-Gl 
::;:;- 2 G::; No:: Detected - - -- - - -- 3 .~OE-02 
' - ' ~ ' N~-- '-'- Detected. -- - - ---- / .22E-G2 
~!~- :.:..==-~ Nc:;:: D-=::tec~ed - - - - -- - - 3. 64 
--.. -- ..... 
..!...:~- ....:...:: ..!.. N .. -- ..... _ :!)etecced - - - - - - - - 3 .52:::-02 
:::::--U 1.22::-:"""0l l. 92 3 .33:::-o:.. 
!..:...~-- ::.~ J 1\::::. :!)etected - - - - --- - l.lB:::-Gl 
!>~- .3~ N~- De'cected - - - - -- - - - .91:2-02 
l':N-:; 6 N .. -,_, __ Detecced - - - - - - - - 2 . ~OE>-02-
!·D- ~ 9 No:. De'cected - - - - - -- - -.7lE-01 
:ti_?>_- 2 2 No:. Detected -------- 7.71E-02 
NA-2~ No:. Detec'ced -- - -- -- - 2 .59E-Ol 
:N"3- 9 5 No:. De'cected - - - --- - - 2 .35!::-01 
~""D-1~ 7 No:. Detected - ------ - 3 .o5:::-ol 
N.L-57 Not Detected ------- - 1. 82E- 01 
3!::-7 No'c Detected -------- 3 .29E-Ol 
Ru-103 Not Detected ------- - 3 .74E-02 
:iW-105 Not Detected -- ----- - 4 .38E-01 I S3-122 No-c: Detected -------- 8.30E-02 
S3-l2~ Not Detected - - ----- - 4.25E-02 
S3-125 Not Detected -- ----- - 1.18E- 01 
SC-~5 Not Detected -- ------ 8 .94E-02 
SR-85 Not Detected - - - -- -- - 5 .24E-02 
TJI.-182 Not Detected - - ----- - 2 .62E-01 
TA-lS3 Not Detected -------- 3 .23E-Ol 
TE-1::32 Not Detected - - - - - - - - 4.21E-02 
TL-201 No:. Detected -- - - -- - - 1.94:E-Ol 
J::E-l33 No:: Detected - - - - -- - - 2 .27E-Ol 
~- 8 3 No:: Detected - - - - - - - - 7.55:::-02 
ZN-55 No:: Detected - - - - - - - - 1.76!::-01 
Z?..-~3 N .. -'-''- Detected - - - - -- - - 1.02E-Ol 
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ER Site 140 
Gamma Spectroscopy Screening Results for the Drywell 

Deep Interval Composite Soil Sample 

****************************************************************±*******~ 
Sandia National Laboratories · ·* 

* Radiation Protection Sample Diagnostics Program [881 L=-boratoryJ., '.;.:·.{ 
* 1- 12 - 9 5 5 : 4 5 : 16 PM -· · ·::_ ~ : * 

:·::::::::·:::~~··;i;:·;:~···::::::::·:::·~·:~~~;;:ry~t~ 
****************~***~~~~';*******************~******~****~i 
Custom::r 
C,.;..storrter Sc..:.Lr:Jle ID 
~ab Sarr,::Jle ID 

S~TL::Jle Desc~iption 
s::::nole T"\-ne 
S2..c.-r6le Georr.::try 
Sa.:..:.-illle Qua.:J.tity 
s~~~le ~ate/T~e 
I--=:r~ir-2: St:.::--t. Dc.te 
:•a::.::-::to~ N~,;:: 
=:2.::.:;s=:i ~:i_-.,:-= Tirr:.e 

B.G~~LOWAY/McLAUGHLIN(7582/SMO) 
018903-03 
50003504 

M.:Zill.INELL I 
Solid 
1SM..Z\.R 

775.000 
1-11-95 
1-12-95 

L..LG01 

SOLID S~.MPLE 

Gram 
1 0 : 3 0 : 0 0 F..M 

3:12:16 PM 

1800 secc:J.::is 
1301 sec2:J.::is 

!~~:.:==-=-=-= -~-·=~i v-i tv .. 2S E.:r::-G:: !~!!:);_ 

(:;::>Ci/G~;rr,) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-- - I\.:; -c. ::J:::t:::::-cad - - - - - - - - 2 27 - ---
2.~4 l 25 ' 53:::- Ol 5 --· --- --

- - 2::4 !\·J~- D:::t::c-ced - - - - - - - - 5 73:::-;-o:-
--- --- l .. <':8 4: 512-01 5 :!..G=:-o: 
-- / ' ~ 5 552- 01 1 562-01 5 02:C:-02 
3I - / ' ~ 5 .49E-01 L 07E- 01 5 . 73:C:-02 
:?3-22.0 1-Iot D:::tect:::d - - - - - - - - 5 . 513+02 

T:-:-232 4.93E-01 L 73E-01 1 .~SE-01 
?..Jl_-228 7.38E-01 2 11E-01 2 .153-01 
AC-228 Not D:::tected - - - - - - - - 3 .39E-01 
T.::-228 5 . 73E-01 3 -07E-01 5 . 12E-Ol 
P~Z\_-22~ 1 .19 4 97E-01 4 01E-01 
?3-212 5 -06E-01 1 62E-01 3 .7SE-02 
3I-212 Not Detected - - --- - - - 8 .36E-01 
'I'I..:-208 5 .44E-01 1 .20E-01 8 . OBE-02 

U-235 Not Detected - - - - - - - - 3 . 02E-01 
T.:-:-23l Not Detected - - -- - - - - 7 -~BE-01 
?.l:.-231 Not Detected - - - - - - - - 1. 35 
J:..C- 22 7 Not Detected - - - - - - - - 2 .03 
T:~-227 Not Detected - - - - - -- - 4 . 2l~- 01 
?_Z..-223 N::Jt Detected - - - - - - - - 2 .4:5~-0l 
?2\-215 Not Det:::cted - - - - - - - - 3 .23:=:-0l 
-- / . ' Not Detected - - - - -- - - 8 -~s:=;;-o::. 
7::..:-20/ No~ Detected - - - - - -- - 2 392+01 

Jl.2V:- 2 Not Detected - - - - - - - - 3 07:::-0l 
?-:1- 2 l>Iot D:::tected - - - - - - - - 3 55:::-;-02 
1~~- 2 N::J:.: Detected - - - - - - - - 2 512-0::.. - ~ Ko-c Detected 7 .::::E-02 - - - - - - - - . 
~- !>Io-c D:::tected 3 ~-:::- o::.. - - - - - - - - - -
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ER Site 140 
Gamma Spectroscopy Screening Results for the Drywell 

Deep Interval Composite Soil Sample 

[Surr~a~y Repo~t) - Sample ID: 50003504 

Nl.l.cl2.:ie Activity 2S Error- I1DA 
(pCi/Gram) 

- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
AG-110;:-rr Not Detected - - - - - - - - 4 942- 02 
]l_'::(_-41 Not Detected - - - - - - - - 9 793+03 
BJl_-13 3 Not Detected - -- - - - -- 7. 393-02 
Bl\_-14 0 Not Detected - - - - - - - - l. 662-01 
CD-109 Not Detected - - - - - - -- 8 972- 01 
CD-115 Not Detected - - - - - - - - l. 143-01 
C:::!-139 Not Detected - - - - - - - - 3 69"2- 02 
C3-141 Not Detected - - - - - - - - 6 93"2-02 
CE-144 Not Detected - - - - - - - - 3 032- 01 
C0-55 !~at Detected - - - - - - - - 5 553- 02 
C0-57 Not Detected - - - - - - - - 4 312- 02 
C0-58 l'ot Detects.:: - - - - - - - - 5 18"2- 02 
C0-50 Not Detecte::i - - - - - - - - 6 88~-02 
CR-51 Not Detecte:i - - - - - - - - 2 712-01 
cs -134 Kot Detecte::i - - - - - - - - 5 69~-02 
CS-13 7 r,;ot D=-~o,-.t-.=.....:; _ .... __ ..__ ....... - - - - - - - - 5 69~-C2 
CU-64 Kot: Detec:te:i - - - - - - - - 8 02"2+01 
3U-l32 Not: Dete-::te:: - - - - - - - - 4 13~-

f'-
;_1..!_ 

~U-1.3.~ l~::-::. D:t~c:t.e::. - - - - - - - - 2 75~- C2. 
:::u-1..=3 !·~o~ Detect:::. - - - - - - - - l. ~~- - 0~ 
---. -.-.. r-;c:: Detec::e::i - l. lo-ol ..... ---. ..... - - - - - - - .:;::~ - ~-
G:J-lS3 !·i~= r:~et-=::::te::. - - - - - - - - l. ~2::: - ~-
:i:·~- 2 0 3 No:. ~=te:::-:.e::. - - - - - - - - - ~..;:::- ...... :~ 

I -..!...: .L l·~c= Det:ect:e::i - - - - - - - - 4 o::;::-_ ~-".....L 

IN-11S::-, l\::J-: Det:.:ct:-:5. - - - - - - - - :::; 15 
I?..-1.52 l\ot: Uetec:t::: - - - - - - - - . 3?::: - \...~ 

B:-40 2 lt:::~c.:::_ -:; - = 3 .;7~-C2. 
T.~_-140 l\o:. D-=>~=-,.,-:-=-..:: - - -.......... ..._ ...... ._.. __ - - - - - l .2:!..=:-0l 
!~-54 l~c:. Det~cL.:i - - - - - - - - 5 90~- 02 
M!-.I-56 Not:_ Detec-ce::i - - - - - - - - 2 .232+02 
!'-10- 9 9 Kot Det:ecte::i - - - - - - -- 5 SE:- ,.. -

u..!.. 
Nl\_- 22 Not: Detecte::i - - - - - - - - 7 .902-02 
NA-24 Not Detecte:i - - - - - - - - 3 07:2-0l 
:N""B- 9 5 Not Detected - - - - - - - - 2 .452-0l 
ND-l47 Not Detectej - - - - - - - - 3 04::2-01 
NI-57 Not Detected - - - - - - - - 1. 77:2-01 
BE-7 Not Detected - - - - - -- - 3 .52:2-01 
RU-103 Not Detected - - - - - - - - 3 763-02 
RU-105 Not Detected - - - - - - - - 3 .993-01 
S3-l22 Not Detected - - - - - - -- 8 15:2-02 
S3-l24 Not Detected - - - - - - -- 4 .283-02 
SB-l25 Not Detected - - - - - - - - 1.153-01 
SC-46 Not Detecte::i - - - - - - - - 8 97:2-02 
SR-85 Not Detected - - - - - - - - 5 .252-02 
TA-182 Not Detected - - - - - - - - 2 61:2-01 
TA-lS3 Not Detected - - - - - - - - 3 .15E-Ol 
TE-132 Not Detected - - - - - - - - 4 13:2-02 
TL-201 Not: Detecte::i - - - - - - - - 1 90:2-01 
XE-133 Not Detected - - - - - - - - 2 .262-0l 
Y-88 Not Detecte::i - - - - - - - - 6 832-02 
ZN- 55 r-;:o;: D~tec-:.-=::: - - - - - - - - 1 772-0l 
ZE.- 9 S No:. D~tec:r:.-2·:: - - - - - - - - 9 592-02 
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Sandia National Laboratories 
Albuquerque, New Mexico 

September 1999 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (6th Round) 
Dated January 1997 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Kieling, June 9, 1999) documenting 
the review of nine No Further Action (NFA) Proposals submitted January 1997. 

The following two operable units (OU) and nine Environmental Restoration (ER) Sites were 
included in the January 1997 NFA proposals: 

• ou 1295 
ER Site 137, Building 6540/6542 Septic System 
ER Site 140. Building 9965 Septic System 
ER Site 150, Building 9939/9939A Septic System 
ER Site 152, Building 9950 Septic System 
ER Site 153, Building 9956 Septic System 

• ou 1335 
ER Site 86, Firing Site (Building 9927) (Active) 
ER Site 90, Beryllium Firing Site (Thunder Range) (Active) 
ER Site 115, Firing Site (Building 9930) (Active) 
ER Site 191, Equus Red 

All9-991WP/SNL:c450B.doc 1 301462.225.08 09/01/99 2:51PM 
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Sandia National Laboratories 
Albuquerque, New Mexico 

September 1999 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (6th Round) 
Dated January 1997 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Kieling, June 9, 1999) documenting 
the review of nine No Further Action (NFA) Proposals submitted January 1997. 

Tbe following two operable units (OU) and nine Environmental Restoration (ER) Sites were 
included in the January 1997 NFA proposals: 

• ou 1295 
ER Site 137, Building 6540/6542 Septic System 
ER Site 140, Building 9965 Septic System 
ER Site 150, Building 9939/9939A Septic System 
ER Site 152, Building 9950 Septic System 
ER Site 153, Building 9956 Septic System 

• ou 1335 
ER Site 86, Firing Site (Building 9927) (Active) 
ER Site 90, Beryllium Firing Site (Thunder Range) (Active) 
ER Site 115, Firing Site (Building 9930) (Active) 
ER Site 191, Equus Red 
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This response document is organized on the first level by OU number and on the second level by 
ER site number. Each OU section restates the New Mexico Environment Department comments 
(in bold font) in the same order in which they were provided in the call for response to 
comments. Following each comment, the word "Response" introduces the reply (in normal font 
style) of the U.S. Department of Energy/Sandia National Laboratories/New Mexico. Responses 
to general technical comments begin on page 4 and responses to site-specific technical comments 
begin on page 7. Additional supporting information for the site-specific comments is included in 
the attachments that follow each OU section. Changes to previously submitted text or tables are 
provided with redline/strikeout indicators and are labeled "Revised." Changes to previously 
submitted figures are not provided with redline/strikeout indicators but are labeled "Revised." 
Newly submitted information (including text, tables, and figures) is labeled "Supplemental." 

AU9-99/WP/SNL:c4508.doc 2 301462.225.08 09/01/99 2:51 PM 
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General Comments 

RESPONSES TO CO:Ml\1ENTS 
ON NO FURTHER ACTION PROPOSALS 

JANUARY 1997 (6TH ROUND) 

GENERAL COMMENTS 

1. Drafts of maps, supporting documents, appendices, and data tables are unfinished 
products. For the purpose of a No Further Action (NFA) proposal, final versions of 
these and other types of information must be submitted. 

Response: Final versions of maps, supporting documents, appendices, and data tables 
will be submitted in this response or subsequent to any additional work. 

2. Tables of laboratory data supplied with some NF A proposals are incomplete. As 
applicable, data tables should include sample identification numbers, analytical 
methods, method detection limits (MDL's), analytical results, maximum 
contaminant limits, and approved background levels. Also, offsite laboratory 
results must be included and clearly identified. 

Response: All tables will be completed as requested. 

3. It is helpful to include analytical results for field and equipment blanks, and 
duplicates in data tables. QA/QC data should not be mixed with environmental 
data in the same tables. If applicable, the QA/QC data tables should also include 
comparisons of offsite and onsite laboratory results (e.g., RPD's). The text should 
include a discussion of field and laboratory quality control results (the good points 
as weD as the not-so-good points) and should indicate whether the sampling results 
are generally acceptable. 

Response: For those NFAs for which additional information is requested, the data 
presentation will be examined and the information requested will be provided in the 
recommended format. 

4. Many data tables for volatile organic compounds (VOC's), semi-volatile organic 
compounds (SVOC's), high explosives (HE), and polychlorinated biphenyls (PCB's) 
list only the constituents that were detected, or list just whether any constituent of a 
group was detected. While summary tables like these are acceptable (and preferred 
for review purposes), they provide only part of the information needed to fully 
evaluate a NFA proposal. To complete the data package, additional tables must be 
submitted listing all of the various constituents that were analyzed for and their 
MDL's. Please note that "J-coded" data must be reported as detected constituents. 

Response: The additional information will be provided for those specific NFAs for 
which such information has been requested as part of this Request for Supplemental 

AU9-99/WP/SNL:c4508 .doc 4 301462.225.08 09/01/99 2:51 PM 
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General Comments 

Information. J-coded data will be reported as detects, as previously agreed to between the 
U.S. Department of Energy, Sandia National Laboratories/New Mexico and the 
Hazardous and Radioactive Materials Bureau. 

5. For many data tables, sample locations and depths must be inferred from the 
sample identification numbers. Notes describing how such information is encoded 
into the sample identification numbers must be added to the tables or to the text. 

Response: The data tables or text referring to the data tables will be revised so that map 
location, sample location, and depth correspond. 

6. To ensure that appropriate background levels are utilized, Area or Super Groups 
need to be specified for all NF A proposals. The background levels shown in the 
tables and discussed in the text of some NFA proposals are not approved values. 

Response: The area or supergroup for approved background values will be clearly 
identified. Correct values will be used. 

7. Composite sample results and analyses of TCLP/EP Toxicity constituents are not 
acceptable for the purpose of site characterization. 

Response: Where samples have been composited for site characterization, the U.S. 
Department of Energy and Sandia National Laboratories/New Mexico will confer with 
Mr. Will Moats of the Hazardous and Radioactive Materials Bureau to designate 
locations and analytes for additional discrete samples. Compositing and toxicity 
characteristic leaching procedure/extraction procedure were used to guide assessment 
activities and are used to add to the total picture of nature and extent at the individual 
sites, rather than as a sole basis for evaluation. 

8. Because they are designed to discharge liquids, all septic systems are a potential 
threat to ground water. Even if concentrations of contaminants in the unsaturated 
zone are low, it has been demonstrated that large septic systems (such as those at 
TA-5) can cause ground-water contamination at depths of as much as 500ft. In 
recognition of this, the threat to ground water posed by smaller septic systems can 
not be ignored by the HRMB. 

In most cases, DOE/SNL can only speculate as to the volume of wastes and the total 
volume of liquids that may have been discharged into a small septic system. Over 
20-30 year periods, the larger discharge rates reported for some of these smaller 
septic systems appear to be sufficient to drive contaminated liquids to the water. 
Additionally, a number of small septic systems are located in canyon or pediment 
areas where the unsaturated zone is made up chiefly of permeable gravel, sand, and 
potentially permeable fractured bedrock, and where ground water is relatively 
shallow. There is certainly potential in these cases that hazardous constituents (such 

AU9-99fWP/SNL:c4508 .doc 5 301462.225.08 09/01/99 2:51 PM 
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General Comments 

as VOC's and cyanide) can cause ground water to become contaminated to 
unacceptable levels. 

Therefore, HRMB will not approve NF A status for any septic systems without 
ground-water characterization, unless the agency can gain confidence that such 
approvals will be protective of human health and the environment. The only way 
that HRMB can achieve such confidence is for DOE/SNL to conduct a study of a 
sample population of septic systems. HRMB wishes to negotiate a technical and 
decision-making approach for such a study, so that this issue can be resolved and 
significant progress can be achieved in a timely manner. 

Response: It is anticipated that the recently negotiated characterization strategy for the 
remaining septic systems will provide the basis upon which to evaluate the impacts that 
these units may have had on the groundwater. This strategy is detailed in "Sampling and 
Analysis Plan (SAP) for Characterizing and Assessing Potential Releases to the 
Environment from Septic and Other Miscellaneous Drain Systems at Sandia National 
Laboratories/New Mexico" (May 1999). This sampling and analysis plan is currently in 
the process of being transmitted to New Mexico Environment Department for final 
signature approval. 

AIJ9-99/WP/SNL:c4508.doc 6 301462.225.08 09/01/99 2:51 PM 



Site-Specific Comments 

ER Site 140, Building 9965 Septic System 

ER Site 140 is not appropriate for NFA petition. 

1. The maps shown in Figures 1-1 and 1-2 are labeled "draft". See general comment 1. 

Response: Replacement Figures 1-1 and 1-2 without the word "draft" are provided in 
Attachment C. 

2. Table 3-2 -See general comment 4. 

Response: Soil samples and an associated aqueous equipment blank sample tak~n from 
ER Site 140 in late 1994 and early 1995 were analyzed by an off-site commercial 
laboratory (Quanterra in Arvada, Colorado) for organic constituents, including volatile 
organic compounds using EPA Method 8240 and semivolatile organic compounds using 
EPA Method 8270. The analytical report from the laboratory included only the reporting 
limits (practical quantitation limits) and did not include the method detection limits. 
Tables containing a complete list of the volatile organic compound and semi volatile 
organic compound constituents for which these samples were analyzed and their 
respective reporting limits are provided in Attachment D. 

3. Cyanide and selenium must be evaluated in a risk assessment. 

Response: Cyanide was detected at concentrations of 1,200 to 1,800 Jlg/kg in three soil 
samples from three boring locations at the site. Selenium was also detected at 
concentrations of 4.5 and 4.6 mglkg at two boring locations; these selenium 
concentrations are above the maximum approved background concentration of 1 mglkg. 
A risk screening assessment was not completed for ER Site 140 because all 
concentrations of constituents of concern at the site were detected at less than their 
respective Resource Conservation and Recovery Act proposed SubpartS action levels. 
However, the risk screening assessment methodology has changed considerably since the 
NFA proposal for ER Site 140 was written in January 1997. It is also possible that 
additional deep soil vapor sampling, and perhaps even groundwater monitoring, may be 
required at this site in the future, in accordance with procedures specified in the sampling 
and analysis plan. This sampling and analysis plan is currently in the final stages of 
review and approval by representatives of the New Mexico Environment Department, 
Sandia National Laboratories/New Mexico, and the U.S. Department of Energy. The risk 
screening assessment for this site will be conducted again when all sampling has been 
completed at the site and will follow the most current risk assessment procedures in place 
at the time the new evaluation is completed. 

AU9-99/WP/SNL:c4508.doc 9 301462.225.08 09/01/99 2:51 PM 
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Site-Specific Comments 

4. 

5. 

See general comment 8. 

Response: Sandia National Laboratories/New Mexico recognizes that this and other 
potential deep groundwater environmental restoration and non-environmental restoration 
septic and drain system sites may be candidates for additional deep soil vapor sampling 
and perhaps for groundwater monitoring, in accordance with procedures specified in the 
sampling and analysis plan. It will not be determined whether additional work will be 
required at this site until all shallow soil sampling and shallow passive soil gas surveys 
are completed at the approximately 101 non-environmental restoration septic and drain 
system sites currently thought to exist at Sandia National Laboratories/New Mexico. 

Please provide an estimate of waste volume or mass, and the total volume or mass of 
liquids discharged. Also, please provide the size of the lines (for example, 4" pipe). 
How deep is the seepage pit? 

Response: The "Septic Tanks and Drainfields (ADS-1295), RCRA Facility Investigation 
Work Plan" (hereinafter referred to as the Work Plan), which was completed in March 
1993, states that effluent discharge rates from Building 9965 were estimated to range 
from 10 to 500 gallons per day. This suggested effluent rate was based on the number of 
full- and part-time people who, it was estimated, worked in Building 9965 since it was 
constructed in 1965. Based on the estimated length oftime the building septic and drain 
systems were in operation (1965 to approximately 1992, or approximately 28 years), and 
assuming a 5 day-per-week, 50 week-per-year operation, the total amount of effluent 
discharged from the facility would have ranged from 70,000 to 3,500,000 gallons. 

Historical engineering drawings maintained by Sandia National Laboratories/New 
Mexico indicate that the drain line from Building 9965 to the septic tank and seepage pit 
southwest of the building was constructed of 4-inch diameter vitrified clay pipe. 
Engineering drawings also indicate that the drain line from the building to the drywell on 
the northeastern comer of the building consisted of 2-inch diameter pipe. 

The top of the aggregate in the southwest seepage pit was 8 feet below ground surface 
prior to sampling. Engineering drawings from Sandia National Laboratories/New Mexico 
facilities indicated that the aggregate layer in the bottom of the typical seepage pit 
constructed at Sandia National Laboratories/New Mexico was approximately 3 feet thick. 
It was, therefore, assumed that the aggregate layer in the seepage pit at this site was 3 feet 
thick. This would result in a total depth of the seepage pit of 11 feet below ground 
surface. The base of the aggregate in the drywell northeast of Building 9965 was 
determined through backhoe excavation to be 8 feet below ground surface. 

6. A deep sample was not collected at the seepage pit (the maximum sampling depth 
was only 11 ft) because of tool refusal. Ground-water monitor wells may need to be 
installed at this site. 
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Site-Specific Comments 

Response: Sandia National Laboratories/New Mexico recognizes that this and other 
potential deep groundwater environmental restoration and non-environmental restoration 
septic and drain system sites may be candidates for additional deep soil vapor sampling, 
and perhaps for groundwater monitoring, in accordance with procedures specified in the 
sampling and analysis plan. It will not be determined whether additional work will be 
required at this site until all shallow soil sampling and shallow passive soil gas surveys 
are completed at the approximately 101 non-environmental restoration septic and drain 
system sites currently thought to exist at Sandia National Laboratories/New Mexico. 
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Specific Comments 

Table 3-2A 
Summary of VOC Analytical Detection Limits Used for 

ER Site 140 Soil Sampling, September and November 1994, and January 1995 
(Off-site laboratory) 

Analyte 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromo methane 
2-butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-dichloroethane 
1 ,2-dichloroethane 
1, 1-dichloroethene 
1,2-dichloroethene 
1,2-dichloropropane 
cis-1 ,3-dichloropropene 
trans-1 ,3-dichloropropene 
Ethvl benzene 
2-hexanone 
Methylene chloride 
4-methvl-2-pentanone 
Styrene 
1,1 ,2,2-tetrachloroethane 
Tetrachloroethane 
Toluene 
1,1, 1-trichloroethane 
1,1 ,2-trichloroethane 
Trichloroethane 
Vinyl acetate 
Vinyl chloride 
Xylene 

f.Jg/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Specific Comments 

Table 3-2B 
Summary of SVOC Analytical Detection Limits Used for 

ER Site 140 Soil Sampling, September and November 1994, and January 1995 
(Off-site laboratory) 

Analyte Reporting Limit (J..Ig/kg) 
Acenaphthene 330 
Acenaphthylene 330 
Anthracene 330 
Benzo(alanthracene 330 
Benzo(a)pyrene 330 
Benzo(b)fluoranthene 330 
Benzolahi)oervlene 330 
Benzo(k)fluoranthene 330 
Benzoic acid 1600 
Benzyl alcohol 330 
4-bromophenyl phenyl ether 330 
Butylbenzyl phthalate 330 
Carbazole 330 
4-chloro-3-meth_ylphenot 330 
4-chlorobenzenamine 330 
bis(2-chloroethoxy)methane 330 
bis(2-chloroethy0ether 330 
2-chloronaohthalene 330 
2-chlorophenol 330 
4-chloro~henyl phenyl ether 330 
Chrysene 330 
o-cresol 330 
Dibenz(a,h)anthracene 330 
Dibenzofuran 330 
1 ,2-dichlorobenzene 330 
1 ,3-dichlorobenzene 330 
1 A-dichlorobenzene 330 
3,3'-dichlorobenzidine 660 
2,2'-dichlorodiisopropyl ether 330 
2,4-dichlorphenol 330 
Diethylphthalate 330 
2,4-dirnethylphenol · 330 
Dimethylphthalate 330 
Di-n-butyl phthalate 330 
Dinitro-o-cresol 1600 
2,4-dinitrophenol 1600 
2,4-dinitrotoluene 330 

Refer to footnotes at end of table. 
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Specific Comments 

Table 3-28 (Concluded) 
Summary of SVOC Analytical Detection Limits Used for 

ER Site 140 Soil Sampling, September and November 1994, and January 1995 
(Off-site laboratory) 

Analyte Reporting Limit (IJg/kg) 
2,6-dinitrotoluene 330 
Di-n-octvl phthalate 330 
bis(2-ethylhexvl)phthalate 330 
Fluoranthene 330 
Fluorene 330 
Hexachlorobenzene 330 
Hexachlorobutadiene 330 
Hexachlorocyclojl_entadiene 330 
Hexachloroethane 330 
lndeno(1,2,3-c,d)pyrene 330 
lsophorone 330 
2-methylnaphthalene 330 
4-methylphenol 330 
Naphthalene 330 
2-nitroaniline 1600 
3-nitroaniline 1600 
4-nitroaniline 1600 
Nitrobenzene 330 
2-nitrophenol 330 
4-nitrophenol 1600 
n-nitrosodiphenylamine 330 
n-nitrosodipropylamine 330 
Pentachlorophenol 1600 
Phenanthrene 330 
Phenol 330 
Pyrena 330 
1,2.4-trichlorobenzene 330 
2,4,5-trichlorophenol 1600 
2,4,6-trichlorophenol 330 

IJg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports 
and Proposals for Corrective Action Complete (CAC) for Drain and Septic Systems 
(DSS) Area of Concern (AOC) Sites 1 094, 1095, 1114, 1115, 1116, and 1117. DOE is 
also submitting responses to Requests for Supplemental Information (RSis) for 
SWMUs 140, 147, and 150 at Sandia National Laboratories, New Mexico, EPA ID No. 
NM5890110518. These documents are compiled as DSS Round 10 and CAC 
(formerly No further Action [NFA]) Batch 28. 

This submittal includes descriptions of the site characterization work and risk 
assessments for DSS AOCs and SWMUs 1094, 1095, 1114, 1115, 1116, 1117, 140, 
147, and 150. The risk assessments conclude that, for these nine sites: (1) there is no 
significant risk to human health under both the industrial and residential land-use 
scenarios; and (2) that there are no ecological risks associated with these sites. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for these nine sites. 

If you have any questions, please contact me at (505) 845-6036, or John Gould at 
(505} 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/enclosure: 
L. King, USEPA, Region 6 (Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
J. Volkerding, DOE-NMED-08 (2 copies) 

cc w/o enclosure.: 
T. Longo, NNSNNA-56 
F. Nimick, SNL, MS 1089 
P. Freshour, SNL, MS 1 089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1 087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1 035 
A. Blumberg, SNL, MS 0141 
R. E. Fate, SNL, MS 1 089 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 140 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNLJNM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In January 1997, an NFA proposal was submitted to the NMED for SWMU 140 (SNLINM 
January 1997). In June 1999, the NMED Hazardous and Radioactive Materials Bureau (HRMB) 
responded with a Request for Supplemental Information (RSI) on the NFA proposal (NMED 
June 1999) with the following specific requirements for SWMU 140: 

• Provide final versions of the general location and site figures. 

• Provide revised analytical tables that include complete analyte lists and method 
detection limits (MDLs) for the analytes. 

• Provide estimates of effluent volumes discharged to the system. 

• Provide information on the size (diameter) of the drain lines and depth of the 
seepage pit. 

• Submit a revised risk assessment that includes cyanide and selenium. 

The NMED/HRMB also stated that no NFA would be approved without groundwater 
characterization, unless the agency gained confidence that such approvals would be protective 
of human health and the environment after SNL/NM conducted a study of a sample population 
of septic systems. In addition, because the deepest sample collected at the SWMU 140 
seepage pit was 11 feet below ground surface (bgs), a groundwater monitoring well might be 
required (NMED June 1999). 

SNLJNM responded to the RSI in September 1999 (SNL/NM September 1999) and submitted 
revised maps, amended data tables, and committed to completing a revised risk assessment in 
accordance with current risk assessment procedures, once all required sampling had been 
completed at the site. SNL/NM also reported that the drain line from Building 9965 to the septic 
tank and seepage pit was constructed of 4-inch-diameter, vitrified clay pipe and the drain line to 
the drywell at the northeast corner of the building consisted of 2-inch-diameter pipe. The depth 
of the seepage pit was estimated from engineering drawings to be 11 feet bgs, while a backhoe 
excavation determined the drywell depth to be 8 feet bgs. SNLINM also estimated that the 
total amount of effluent discharged from Building 9965 would have ranged from 70,000 to 
3,500,000 gallons. SNL/NM stated that it would not be determined whether additional work 
would be required at this site until all shallow soil sampling and shallow passive soil-vapor 
surveys had been completed at the non-Environmental Restoration (ER) drain and septic 
system (DSS) sites at SNL/NM (SNL/NM September 1999). 
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At that time, negotiations were being conducted to define a technical and decision-making 
approach to complete environmental assessment and characterization work at the 22 OU 1295 
SWMUs and 61 other DSS Area of Concern (AOC) sites at SNLINM. A Sampling and Analysis 
Plan (SAP) (SNL/NM October 1999) was written that documented investigations planned for 
completion at all OU 1295 SWMUs and AOC sites. The plan was approved by the NMED in 
January 2000 (Bearzi January 2000). Technical details for soil sampling procedures, soil 
sample locations, laboratory analytical methods, and passive soil-vapor sampling requirements 
at these sites were specified in a follow-up Field Implementation Plan (SNLINM November 
2001 ), which was also approved by the NMED (Moats February 2002). 

Because of the physical similarity of the SWMUs with the AOC sites, and because the same 
characterization procedures were used for both, the 22 SWMUs were combined into the AOC 
site investigation procedures outlined in the SAP (SNLINM October 1999). Shallow subsurface 
soil and soil-vapor sampling investigations were completed at the SWMUs and AOC sites by 
November 2002. The data were evaluated and the candidate SWMU and AOC sites were 
ranked in order to select sites for deep soil-vapor well installation and sampling. 

SWMU 140 was not one of the sites selected for deep soil-vapor well sampling or installation of 
a groundwater monitoring well. However, the original cyanide samples collected in 1994 
exceeded the 1 part-per-million trigger level subsequently specified in the SAP (SNL/NM 
October 1999). In addition, because deep-interval volatile organic compound (VOC) samples 
could not be collected due to subsurface refusal, the NMED required additional soil samples for 
VOCs and total cyanide to be collected from a borehole through, and beneath, the seepage pit 
(McDonald August 2003). These samples were collected on September 5, 2003. 

1.2 Remaining RSI Requirements 

The following remaining requirements to fulfill the June 1999 RSl for SWMU 140 are addressed 
in this RSI response: 

• Submit the analytical results for the additional VOC and total cyanide soil samples 
collected at SWMU 140 in September 2003. 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and an updated site location map showing the 
soil sampling locations at this site (Figure 1.2-2) are also provided. Because the site description 
and operational history were presented in the initial NFA proposal (SNL/NM January 1997), the 
information is only briefly summarized in the risk assessment report in Chapter 3.0. 
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2.0 ADDITIONAL SOIL SAMPLING AT DSS SWMU 140 

On September 5, 2003, two additional soil samples for VOC analysis and four soil samples for 
total cyanide analysis were collected from a borehole drilled through, and beneath, the seepage 
pit at DSS SWMU 140 (Figure 1.2-2). Sampling details and results are presented in the 
following sections. 

2.1 2003 Soil Sampling Methodology 

On September 5, 2003, a truck-mounted auger drill rig was used to collect two additional VOC 
and four total cyanide soil samples at DSS SWMU 140. The VOC samples were collected at 
depths of 11 and 16 feet bgs and the total cyanide samples were collected at depths of 11, 16, 
21, and 26 feet bgs at the SP-3 seepage pit borehole location (Figure 1.2-2). Once the auger 
rig had reached the top of the sampling interval, a 2-foot-long, split-spoon sampler lined with 
four 2-inch-diameter, 6-inch-long brass sleeves was inserted into the borehole and driven 
downward 2 feet by successive blows from a 140-pound weight (slide hammer) to fill the brass 
liners with soil. Refusal due to shallow bedrock limited sampling to a maximum depth of 
approximately 26 feet bgs. Because of the low sample volume recovered, only cyanide 
analyses were performed on the samples from the two deeper intervals. 

Once the split-spoon sampler was retrieved from the borehole, the soil sample for analysis was 
collected by emptying the soil from the brass liners directly into the appropriate sample 
container. All samples were documented and handled in accordance with applicable SNLINM 
operating procedures and were transported to an off-site laboratory for VOC and total cyanide 
analyses by U.S. Environmental Protection Agency (EPA) Methods 8260 and 9012A, 
respectively. 

2.2 2003 Soil Sampling Results and Conclusions 

Analytical results for the additional VOC and total cyanide soil samples collected at DSS 
SWMU 140 are presented and discussed in this section. 

VOC analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 2.2-1. MDLs for the VOC soil analyses are presented in Table 2.2-2. 
Acetone was detected only in the equipment blank (EB) associated with these samples. Low 
concentrations of toluene were detected in the two VOC soil samples but not in the trip blank 
(TB) or EB associated with these samples. Although toluene was not detected in the TB or EB, 
it is a common laboratory contaminant and may not indicate soil contamination at this site. 

AU9·05/WP/SNL05:r5740.doc 2-1 840857.03.01 09/01/05 9:40AM 



Record 
Numberb 

Table 2.2-1 
Summary of DSS SWMU 140, Building 9965 Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2003 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 82608 )_(gg/kgl 
Sample 

ER Sample ID Depth (ft) Acetone Toluene 
606785 140-SP1-BH3-11-S 11 ND (3.52) 0.472 J (1 
606785 140-SP1-BH3-16-S 16 

Quality Assurance/Quality Control Samples (11g/L 
606785 140-SP1-BH3-TB NA 
606785 140-SP1-BH3-EB NA 

Note: Values in bold represent detected analytes. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
DSS 
EB 
EPA 
ER 
ft 
ID 

=Borehole. 
= Drain and Septic Systems. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 

ND (3.52) 

ND (4.5 J) 
4.95 J (5 J) 

=Analytical result was qualified as an estimated value. 

1.06 

ND (0.39} 
ND (0.39) 

J 
J() = The reported value is greater than or equal to the MDL but is less than the 

MDL 
Jlg/kg 
119/L 
NA 
ND() 
s 
SP 
SWMU 
TB 
voc 

practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sam pie. 
= Seepage pit. 
= Solid Waste Management Unit. 
=Trip blank. 
= Volatile organic compound. 
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Table 2.2-2 
Summary of DSS SWMU 140, Building 9965 Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
September 2003 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analyte (Jlg/kg) 
Acetone 3.52 
Benzene 0.45 
Bromodichloromethane 0.49 
Bromoform 0.49 
Bromomethane 0.5 
2-Butanone 3.74 
Carbon disulfide 2.36 
Carbon tetrachloride 0.49 
Chlorobenzene 0.41 
Chloroethane 0.81 
Chloroform 0.52 
Chloromethane 0.37 
Dibromochloromethane 0.5 
1, 1-Dichloroethane 0.47 
1 ,2-Dichloroethane 0.43 
1 , 1-Dichloroethene 0.5 
cis-1 ,2-Dichloroethene 0.47 
trans-1 ,2-Dichloroethene 0.53 
1 ,2-Dichloropropane 0.48 
cis-1 ,3-Dichloropropene 0.43 
trans-1 ,3-Dichloropropene 0.25 
Ethylbenzene 0.38 
2-Hexanone 3.77 
Methylene chloride 1.35 
4-Methyl-2-pentanone 4.03 
Styrene 0.39 
1,1 ,2,2-Tetrachloroethane 0.91 
T etrachloroethene 0.38 
Toluene 0.34 
1,1, 1-Trichloroethane 0.53 
1,1 ,2-Trichloroethane 0.54 
Trichloroethene 0.45 
Vinyl acetate 1.78 
Vinyl chloride 0.56 
Xylene 0.39 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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Total Cyanide 

Total cyanide analytical results for the four soil samples collected from the seepage pit borehole 
are summarized in Table 2.2-3. MDLs for the cyanide soil analyses are presented in 
Table 2.2-4. Cyanide was not detected in any soil sample collected or in the EB associated with 
these samples. 

2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Throughout the DSS Project, quality assurance (QA)/quality control (QC) samples were 
collected at an approximate frequency of 1 per 20 field samples. These included duplicate, EB, 
and TB samples. Typically, samples were shipped to the laboratory in batches of up to 20 
samples, so that any one shipment might contain samples from several sites. Aqueous EB 
samples were collected at an approximate frequency of 1 per 20 site samples. The EB samples 
were analyzed for the same analytical suite as the soil samples in that shipment. The analytical 
results for the EB samples appear only in the data tables for the site where they were collected. 
However, the results were used in the data validation process for all the samples in that batch. 
A trace amount of acetone was detected in the EB sample for the 2003 soil sampling event 
(Table 2.2-1 ). 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear in the VOC data tables for 
the sites in that shipment. The results were used in the data validation process for all the 
samples in that batch. No VOCs were detected in the TB for DSS SWMU 140 (Table 2.2-1). 
No duplicate samples were collected during the September 2003 resampling of SWMU 140. 

All laboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNL/NM July 1994) or SNLINM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNL/NM December 
1999). Annex A contains the data validation reports for the samples collected in September 
2003 at this site. In addition, SNL/NM Department 7713 (Radiation Protection Sample 
Diagnostics [RPSD] Laboratory) reviewed all gamma spectroscopy results. The data are 
acceptable for use in this request for a determination of Corrective Action Complete (CAC) 
without controls. 

2.4 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible constituent of concern (COC) releases. There are no further data gaps regarding 
characterization of DSS SWMU 140. 
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Table 2.2-3 
Summary of DSS SWMU 140, Building 9965 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2003 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012N) 

Numberb ER Sample ID Depth (ft) 
606785 140-SP1-BH3-11-S 11 
606785 140-SP1-BH3-16-S 16 
606785 140-SP1-BH3-21-S 21 
606785 140-SP1-BH3-26-S 26 

Quality Assurance/Quality Control Sample (mg/L 
606785 140-SP1-BH3-EB NA 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH 
DSS 
EPA 
EB 
ER 
ft 
ID 
mg/kg 
mg/L 
NA 
ND 
s 
SP 
SWMU 

=Borehole. 
= Drain and Septic Systems. 
= U.S. Environmental Protection Agency. 
= Equipment blank. 
=Environmental Restoration. 
= Foot (feet). 
= Identification. 
= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
= Not applicable. 
=Not detected. 
=Soil sample. 
= Seepage pit. 
=Solid Waste Management Unit. 

Table 2.2-4 

(mg/kg) 
ND 
NO 
ND 
ND 

NO 

Summary of DSS SWMU 140, Building 9965 Septic System 
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 

September 2003 
(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyte (mglkg) 
Total Cyanide 0.0416--0.042 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
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3.0 RISK ASSESSMENT REPORT FOR DSS SWMU 140 

3.1 Site Description and History 

DSS SWMU 140, the Building 9965 Septic System at SNL/NM, is located in the Thunder Range 
test area on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to 
the U.S. Department of Energy (DOE). SWMU 140 consists of two abandoned drain systems 
(Figure 1.2-2). A septic system on the southwest side of Building 9965 consisted of a septic 
tank connected to a single seepage pit. The second drain system discharged to a drywell on 
the north side of the building. Available information indicates that Building 9965 was 
constructed in 1965 (SNL/NM March 2003), and it is assumed that the septic system and 
drywell were also constructed at that time. By 1991, the septic system discharges were routed 
to the City of Albuquerque sanitary sewer system (Jones June 1991) and the drywell was 
deactivated in the early 1990s (SNL/NM January 1997). The old septic system line was 
disconnected and capped, and the system was abandoned in place concurrent with this change 
(Romero September 2003). Waste in the septic tank was removed and managed according to 
SNL/NM policy. The empty and decontaminated septic tank was inspected by the NMED on 
December 15, 1995, and a closure form was signed (SNL/NM January 1996). The septic tank 
was then backfilled with clean, native soil from the area in late 1995 or early 1996. 

Environmental concern about DSS SWMU 140 is based upon the potential for the release of 
COGs in effluent discharged to the environment via the septic system seepage pit and drywell at 
this site. Because operational records were not available, the investigation was planned to be 
consistent with other DSS site investigations and to sample for possible COGs that may have 
been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
major drainage lies north of the site and terminates in the playa just west of KAFB. No springs 
or perennial surface-water bodies are located within 2.4 miles of the site. Average annual 
rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 
8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor because the 
surface is nearly flat. Infiltration of precipitation is almost nonexistent as virtually all of the 
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration for 
the KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996). Most 
of the area immediately surrounding DSS SWMU 140 is unpaved with some native vegetation, 
and no storm sewers are used to direct surface water away from the site. 

DSS SWMU 140 lies at an average elevation of approximately 5,490 feet above mean sea level. 
The groundwater in this area of KAFB generally occurs in unconfined conditions in essentially 
unconsolidated silts, sands, and gravels. However, local areas with shallow bedrock can be 
produced by faulting or erosional unconformities. Groundwater is approximately 230 feet bgs. 
Groundwater flow is thought to be to the northwest in this area (SNLINM April 2004). The 
nearest groundwater monitoring wells are at the Chemical Waste Landfill approximately 
4,250 feet northwest of the site in the southeast section of Technical Area Ill. The nearest 
production wells are northwest and north of the site and include KAFB-4 and KAFB-11, which 
are approximately 5.4 and 5.2 miles away, respectively. 
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3.2 Data Quality Objectives 

Soil sampling was conducted in 1994, 1995, and 2003 in accordance with the rationale and 
procedures described in the approved "Septic Tanks and Drainfields (ADS [Activity Data Sheet]-
1295) RCRA [Resource Conservation and Recovery Act) Facility Investigation [RFI] Work Plan" 
(SNL/NM March 1993), the SAP for the RFI of the septic tanks and drainfields (IT March 1994 ), 
and subsequent site-specific addenda to the Work Plan and SAP based upon discussions with 
the NMED/HRMB. 

The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 3.2-1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS SWMU 140 was effluent discharged to the environment from 
the seepage pit and drywell at this site. 

Table 3.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 140 Potential COC 
Samplin~ Area(s) Source 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
drywell environment from 

the drywell 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
septic tank environment from 

the septic tank 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
seepage pit environment from 

the seepage pit 

coc 
DSS 
NA 
SWMU 

= Constituent of concern. 
= Drain and Septic Systems. 
= Not applicable. 
=Solid Waste Management Unit. 

AU9-05/WP/SNL05:r5740.doc 

Number of Sample 
Sampling Density Sampling Location 
Locations (samples/acre) Rationale 

2 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the drywell 

2 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the septic tank 

3 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the seepa~e pit 
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In 1994 and 1995, soil samples were collected from boreholes drilled adjacent to the septic 
tank, seepage pit, and drywell using a Geoprobe rM. The septic tank borehole intervals started 
at 7 feet bgs, a depth equal to the base of the tank. The seepage pit borehole interval started at 
11 feet bgs, a depth equal to the base of the structure. The drywell sampling intervals started at 
8 and 18 feet bgs, a depth equal to the base of the structure, and 10 feet below the shallower 
sampling interval, respectively. In 2003, additional soil samples were collected from a 
borehole drilled through, and beneath, the seepage pit using an auger drill rig and split-spoon 
sampler. Samples were collected at depths of 11 and 16 feet bgs for VOCs, and 11, 16, 21, 
and 26 feet bgs for cyanide. Soil samples were collected using procedures described in the RFI 
Work Plan (SNLINM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 
1994 ), and the SAP subsequently developed for septic and miscellaneous drain systems at 
SNL/NM (SNL/NM October 1999). Table 3.2-2 summarizes the types of confirmatory and 
ONOC samples collected at the site, and the laboratories that performed the analyses. 

The soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), RCRA 
metals, hexavalent chromium, total cyanide, nitrates, isotopic uranium, tritium, and radionuclides 
by gamma spectroscopy. The samples were analyzed by off-site laboratories (General 
Engineering Laboratories Inc. [GEL], Quanterra Environmental Services [QES], and Thermo 
Analyticallnc./Eberline Laboratories [TMA]) and the on-site SNL/NM RPSD Laboratory. 
Table 3.2-3 summarizes the analytical methods and the data quality requirements. 

QNQC samples were collected during the sampling effort according to the ER Project Quality 
Assurance Project Plan. The QNQC samples consisted of four TBs (for VOCs only), one set of 
field duplicate samples, two sets of EBs for VOCs and total cyanide, and one set of EBs for 
SVOCs and RCRA metals. No significant QNQC problems were identified in the QNQC 
samples. 

All of the DSS SWMU 140 soil sample results were verified/validated by SNL/NM. The off-site 
laboratory results from GEL, QES, and TMA were reviewed according to "Verification and 
Validation of Chemical and Radiochemical Data," TOP 94-03, Rev. 0 (SNLINM July 1994) or 
SNLINM ER Project "Data Validation Procedure for Chemical and Radiochemical Data," 
AOP 00-03 (SNLINM December 1999). The gamma spectroscopy data from the RPSD 
Laboratory were reviewed according to "Laboratory Data Review Guidelines," Procedure No. 
RPSD-02-11, Issue No. 2 (SNL/NM July 1996) or an earlier procedure. The reviews confirmed 
that the analytical data are defensible and therefore acceptable for use in this RSI response. 
Therefore, the data quality objectives (DQOs) have been fulfilled. 

3.3 Determination of Nature, Rate, and Extent of Contamination 

3.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 140 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, backhoe excavation, and passive soil-vapor sampling. The DQOs contained in the 
RFI Work Plan (SNLINM March 1993), the SAP for the RFI of septic tanks and drainfields 
(IT March 1994), and subsequent negotiations with the NMED/HRMB identified the sample 
locations, sample density, sample depth, and analytical requirements. The sample data were 
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Table 3.2-2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS SWMU 140 

RCRA 
Sample Type VOCs SVOCs Metals 

Confirmatory 10 8 8 
Duplicates 1 1 1 
EBs and T8s8 6 1 1 
Total Samples 17 10 10 
Analytical Laboratory GEL, QES QES QES 

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
QAJQC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB = Trip blank. 
TMA = Thermo Analytical lnc./Eberline Laboratories. 
VOC =Volatile organic compound. 

Hexavalent Total Isotopic 
Chromium Cyanide Nitrates Uranium 

8 12 4 2 
1 1 1 0 
0 2 0 0 
9 15 5 2 

QES GEL, QES QES GEL 

Gamma 
Spectroscopy 

Tritium Radionuclides 
2 4 
0 0 
0 0 
2 4 

TMA RPSD 



Table 3.2-3 
Summary of Data Quality Requirements for DSS SWMU 140 

Analytical Data Quality 
Methoda Level GEL QES TMA RPSD 

VOCs Defensible 2 8 None None 
EPA Method 8240/8260 
SVOCs Defensible None 8 None None 
EPA Method 8270 
RCRA Metals Defensible None 8 None None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible None 8 None None 
EPA Method 7196A 
Total Cyanide Defensible 4 8 None None 
EPA Method 9012A 
Nitrates Defensible None 4 None None 
EPA Method 300 Modified 
Isotopic Uranium Defensible 2 None None None 
HASL-300 
Tritium Defensible None None 2 None 
EPA Method 906.0 or equivalent 
Gamma Spectroscopy Defensible None None None 4 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA Methods from EPA (November 1986). 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HASL = Health and Safety Laboratory New York (Environmental Measurements Laboratory). 
QA/QC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TMA = Thermo Analytical lnc./Eberline Laboratories. 
VOC =Volatile organic compound. 

subsequently used to develop the final conceptual site model for SWMU 140, which is 
presented in this risk assessment. The quality of the data specifically used to determine the 
nature, migration rate, and extent of contamination is described in the following sections. 

3.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
SWMU 140 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, RCRA metals, hexavalent chromium, total 
cyanide, nitrates, isotopic uranium, tritium, and radionuclides by gamma spectroscopy. The 
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analytes and methods listed in Tables 3.2-2 and 3.2-3 are appropriate to characterize the COCs 
and potential degradation products at SWMU 140. 

3.3.3 Rate of Contaminant Migration 

The seepage pit and drywell at DSS SWMU 140 were deactivated in the early 1990s when 
Building 9965 was connected to an extension of the City of Albuquerque sanitary sewer system. 
The migration rate of COCs that may have been introduced into the subsurface via the seepage 
pit and drywell at this site was therefore dependent upon the volume of aqueous effluent 
discharged to the environment from these systems when they were operational. Any migration 
of COCs from this site after use of the seepage pit and drywell was discontinued has been 
predominantly dependent upon precipitation. However, it is highly unlikely that sufficient 
precipitation has fallen on the site to reach the depth at which COCs may have been discharged 
to the subsurface from these systems. Analytical data generated from the soil sampling 
conducted at the site are adequate to characterize the rate of COC migration at SWMU 140. 

3.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at seven locations adjacent to, 
and beneath, the effluent release points and areas (septic tank, seepage pit, and drywell) at the 
site to assess whether releases of effluent from these systems caused any environmental 
contamination. 

The soil samples were collected at sampling depths starting at 7 feet bgs in boreholes adjacent 
to the septic tank; at 8 and 18 feet bgs in boreholes adjacent to the drywell; at 11 feet bgs in 
boreholes adjacent to the seepage pit; and at 11, 16, 21, and 28 feet bgs in the borehole 
through, and beneath, the seepage pit. Sampling intervals started at the depths at which 
effluent discharged from the septic tank, seepage pit, and drywell would have entered the 
subsurface environment at the site. This sampling procedure was required by NMED regulators 
and has been used at numerous DSS-type sites at SNLINM. The soil samples are considered 
to be representative of the soil potentially contaminated with the COCs at this site and are 
sufficient to determine the vertical extent of COCs. 

3.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. This RSI 
response for DSS SWMU 140 and request for a determination of CAC without controls 
describes the identification of COCs and the sampling that was conducted in order to determine 
the concentration levels of those COCs across the site. Generally, COCs evaluated in this risk 
assessment include all detected organic and all inorganic and radiological COCs for which 
samples were analyzed. When the detection limit of an organic compound is too high (i.e., 
could possibly cause an adverse effect to human health or the environment), the compound is 
retained. Nondetected organic compounds not included in this assessment were determined to 
have detection limits low enough to ensure protection of human health and the environment. In 
order to provide conservatism in this risk assessment, the calculation uses only the maximum 
concentration value of each COC found for the entire site. The SNLINM maximum background 
concentration (Dinwiddie September 1997) was selected to provide the background screen 
listed in Tables 3.4-1 and 3.4-2. 
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coc 
Inorganic 

Arsenic 

Barium 

Cadmium 

Chromium, total 

Chromium VI 

C)l_anide 
Lead 
Mercury 

Nitrate 

Selenium 

Silver 

Organic 
Acetone 

Methylene chloride 

Methyl ethyl ketone 

Methyl isobutyl ketone 

cioluen~--

Table 3.4-1 
Nonradiological COCs for Human Health Risk Assessment at DSS SWMU 140 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNLINM BCF 
(All Samples) Concentration Background Screening (maximum Log K0w 

i_mg/kg) _(mg/kg)8 Value? aquatic) (for organic COGs) 

5.7 4.4 No 44c --
254 214 No 170d --

0.259 0.9 Yes 64C --
5.3 15.9 Yes 16C --

o.ose 1 Yes 16c --
1.8 NC Unknown NC --

7.1 J 11.8 Yes 49c --
0.058 <0.1 Yes 5,500C --
3.9 NC Unknown NC --
4.6 <1 No aoo1 --
0.58 <1 Yes o.sc --

0.016 NA NA 0.699 -0.249 

0.0038 J NA NA 59 1.259 

0.026 NA NA 1h 0.29h 

0.0059 NA NA si 1.19i 

0.00259 NA NA 10.7C 2.69C 
--

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998a . 
cyanicak March 1997. 
dNeumann 1976. 

Bioaccumulator?b 
(BCF>40, 

Log K0w>4) 

Yes 
Yes 
Yes 
No 

No 

Unknown 
Yes 
Yes 

Unknown 

Yes 
No 

No 

No 

No 

No 

L_ _ _____f'.IQ_ ___ 

8 Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the maximum detected concentration or analyte was not detected 
at all). 
!Callahan et al. 1979. 
9Howard 1990. 
hHoward 1993. 
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Table 3.4-1 (Concluded) 
Noriradiological COCs for Human Health Risk Assessment at DSS SWMU 140 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

iMicromedex, Inc. 1998. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 

Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNL/NM 

SWMU 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 

= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 

= Solid Waste Management Unit. 
= Information not available. 
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Table 3.4-2 
Radiological COCs for Human Health Risk Assessment at DSS SWMU 140 with 
Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNL/NM Background Equal to the Applicable 
(All Samples) Activity SNLINM Background BCF 

coc (pCi/g)a (pCi/g)b Screening Value? (maximum aquatic) 
Cesium-137 NO (0.0593) 0.079 Yes 
Thorium-232 0.493 1.01 Yes 
Tritium NO (0.0125}_ 0.021 9 Yes 
Uranium-235 NO (0.371) 0.16 No 
Uranium-238 NO (4.99) 1.4 No 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998a. 
dSaker and Soldat 1992. 

3,000d 
3,000d 

NA 
900d 
900d 

Is COCa 
Bioaccumulator?c 

(BCF >40) 

Yes 
Yes 
No 

Yes 
Yes 

8Tharp February 1999, 420 pCi/L = 0.021 pCi/g assuming a soil density of 1 gram/cubic centimeter and a 5 percent soil moisture. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
pCill = Picocurie(s) per liter. 
SNLINM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 



Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COGs are evaluated. The nonradiological COGs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 3.4-1 lists the nonradiological COGs and Table 3.4-2 lists the radiological COGs for the 
human health risk assessment at DSS SWMU 140. All samples were collected from depths of 
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNL/NM maximum background concentration values (Dinwiddie 
September 1997). Section 3.6.4 discusses the results presented in Tables 3.4-1 and 3.4-2. 

3.5 Fate and Transport 

The primary releases of COGs at DSS SWMU 140 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9965 septic and drywell systems. Wind, water, and 
biota are natural mechanisms of COG transport from the primary release point; however, 
because the discharge was to subsurface soil, none of these mechanisms are considered to be 
of potential significance as transport mechanisms at this site. Because the systems are no 
longer active, additional infiltration of water is not expected. Infiltration of precipitation is 
essentially nonexistent at SWMU 140, as virtually all of the moisture either drains away from the 
site or evaporates. Because groundwater at this site is approximately 230 feet bgs, the 
potential for COGs to reach groundwater through the unsaturated zone above the water table is 
extremely low. 

The COGs at DSS SWMU 140 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of cyanide and 
nitrate, the inorganic COGs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Cyanide and nitrate can be 
metabolized by soil biota. Radiological COGs will undergo decay to stable isotopes .or 
radioactive daughter elements. However, because of the long half-lives of the radiological 
COGs (uranium-235 and uranium-238), the aridity of the environment at this site, and the lack of 
potential contact with biota, none of these mechanisms are expected to result in significant 
losses or transformations of the inorganic COGs. 

The organic COGs at DSS SWMU 140 are limited to VOCs. Organic COGs may be degraded 
through photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore 
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COGs in the soil, the loss of VOCs through volatilization is expected to be minimal. 

Table 3.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 140. 
The COGs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
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transformation of COCs is low, and loss through decay of the radiological COCs is insignificant 
because of the long half-lives. 

Table 3.5-1 
Summary of Fate and Transport at DSS SWMU 140 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

3.6 Human Health Risk Assessment 

3.6.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed 
to the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the EPA, NMED, and DOE to 
determine whether further evaluation and potential site cleanup are required. 
Nonradiological COC risk values also are compared to background risk so that an 
incremental risk can be calculated. 

SteQ_ 7. Uncertainties of the above steps are addressed. 
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3.6.2 Step 1 . Site Data 

Section 3.1 of this risk ~ssessment provides the site description and history for DSS 
SWMU 140. Section 3.2 presents a comparison of results to DQOs. Section 3.3 discusses the 
nature, rate, and extent of contamination. 

3.6.3 Step 2. Pathway Identification 

DSS SWMU 140 has been designated with a future land-use scenario of industrial (DOE and 
USAF March 1996) (see Annex B for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at 
SWMU 140 is approximately 230 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 3.6.3-1 shows the conceptual site model flow diagram for SWMU 140. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

3.6.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

3.6.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM 
maximum screening levels for this area. The SNL/NM maximum background concentration was 
selected to provide the background screen in Table 3.4-1 and used to calculate risk attributable 
to background in Section 3.6.6.2. Only the COCs that were detected above the corresponding 
SNLINM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNL!NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
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Methylene chloride, 
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Methyl isobutyl ketone, 

Septic System and H Release of Hazardous H Toluene 
Drywell Effluent Constituents to Soil M etals: Arsenic, 

Barium, Selenium 

Cyanide, Nitrate 
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U-238 

LEGEND 
e Evaluated in Risk Assessment a Primary source activities no 

longer conducted. 0 Not Evaluated in Risk Assessment 
b For Flora, ingestion = uptake 

840857.03010000 A244 c Pathway not applicable to human receptors 

Current and Future Activities 
I -- ---- ----- --- l 

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Mechanism Receptors 

I 0 0 Dermal Contact 
Water 

I lngestionb 0 0 

Dermal Contact I • IO 
Ingestion b I I • IO Inhalation 

I I 
Dermal Contact • IO 

Direct External 
Irradiation I • IO 

Ingestion 
b I • IO 

Uptake by Biota H 
!....-...--.i and Food Chain 

Transfers 
Biotac Ingestion/Uptake 0 0 

Figure 3.6.3-1 

Conceptual Site Model Flow Diagram for DSS SWMU 140, Building 9965 Septic System 





approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

3.6.4.2 Results 

Tables 3.4-1 and 3.4-2 show the DSS SWMU 140 maximum COC concentrations that were 
compared to the SNL/NM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. For the nonradiological COCs, three constituents (arsenic, 
barium, selenium) were measured at concentrations greater than the background screening 
values. Two constituents (cyanide, nitrate) do not have quantified background screening 
concentrations; therefore it is unknown whether these COCs exceed background. Five 
constituents are organic compounds that do not have corresponding background screening 
values. 

For the radiological COCs, two constituents (uranium-235 and uranium-238} exhibited an MDA 
greater than their background screening levels. 

3.6.5 Step 4. Identification of Toxicological Parameters 

Tables 3.6.5-1 (nonradiological) and 3.6.5-2 (radiological) list the COCs retained in the risk 
assessment and provide the values for the available toxicological information. The toxicological 
values for the nonradiological COCs presented in Table 3.6.5-1 were obtained from the 
Integrated Risk Information System (IRIS) (EPA 2004a), the Health Effects Assessment 
Summary Tables (HEAST) (EPA 1997a), the Technical Background Document for Development 
of Soil Screening Levels (NMED February 2004), Risk Assessment Information System (ORNL 
2003), and EPA Region 6 (EPA 2004b). Dose conversion factors (DCFs) used in determining 
the excess TEDE values for radiological COCs for the individual pathways are the default 
values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following 
documents: 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 
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Table 3.6.5-1 
Toxicological Parameter Values for DSS SWMU 140 Nonradiological COGs 

RfD0 RfDinh SF0 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-dt1 

Inorganic 

Arsenic 3E-4c M -- -- 1.5E+Oc 

Barium 7E-2c M 1.4E-4e -- --
Cyanide 2E-zc M -- -- --
Nitrate 1.6E+Oc H -- -- --
Selenium 5E-3c H -- -- --
Organic 

Acetone 1 E-1C L 1 E-1f -- --
Methylene chloride 6E-2c M 8.6E-1 f -- 7.5E-3c 

Methyl ethyl ketone 6E-1c L 2.9E-1c L --
Methyl isobutyl ketone 8E-ze -- 2.3E-2e -- --
Toluene 2E-1c M 1.1E-1c M --

- - -- -------- -·-

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium, H =High. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 

SFinh 

(mg/~-dt1 

1.5E+1c 

--
--
--
--

--
1.6E-3c 

--
--
--

82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
eToxicological parameter values from HEAST (EPA 1997a). 
~Toxicological parameter values from EPA Region 6 (EPA 2004b). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 

Cancer 
Classb 

A 

D 
D 

--
D 

D 

82 

D 

--
D 

ABS =Gastrointestinal absorption coefficient. NMED 
coc = Constituent of concern. RfDinh 

RfDO 

SFinh 
SFO 
SWMU 

= New Mexico Environment Department. 
=Inhalation chronic reference dose. 

DSS 
EPA 
HEAST 
IRIS 
mg/kg-d 
(mg/kg-d)"1 

= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
=Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 

= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
=Solid Waste Management Unit. 
= Information not available. 

ABS 

0.03d 
0.01d 
0.1d 

0.1d 

0.01d 

0.019 
0.1d 

0.1d 

0.019 
0.1d 



Table 3.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 140 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
COG (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 
Uranium-238 6.20E-11 1.20E-08 6.60E-08 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF

0 
=Oral (ingestion) slope factor. 

SWMU = Solid Waste Management Unit. 

3.6.6 Step 5. Exposure Assessment and Risk Characterization 

Section 3.6.6.1 describes the exposure assessment for this risk assessment. Section 3.6.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both the industrial and residential land-use 
scenarios. 

3.6.6.1 Exposure Assessment 

Annex B provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COCs, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 
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3.6.6.2 Risk Characterization 

Table 3.6.6-1 shows an HI of 0.03 for the DSS SWMU 140 nonradiofogicaf COCs and an 
estimated excess cancer risk of 4E-6 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiofogical COCs. Table 3.6.6-2 shows an HI of 0.02 and an estimated 
excess cancer risk of 3E-6 for the SWMU 140 associated background constituents under the 
designated industrial land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE 
of 0.13 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS SWMU 140 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 1.1 E-6. 

For the nonradiologicaf COCs under the residential land-use scenario, the HI is 0.33 with an 
estimated excess cancer risk of 1 E-5 {Table 3.6.6-1 ). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although the 
EPA (1991) guidelines generally recommend that inhalation not be included in a residential 
land-use scenario, this pathway is included because of the potential for soil in Albuquerque, 
New Mexico, to be eroded and for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered (see 
Annex B). Table 3.6.6-2 shows an HI of 0.24 and an estimated excess cancer risk of 1 E-5 for 
the DSS SWMU 140 associated background constituents under the residential land-use 
scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
0.32 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNLJNM February 
1998) for a complete foss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 140 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 140 is eligible for unrestricted radiological release as the 
residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the on
site receptor. The estimated excess cancer risk is 3.3E-6. The excess cancer risk from the 
nonradiofogicaf and radiological COCs should be summed to provide risk estimates for persons 
exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination," (EPA 
1997b ). This summation is tabulated in Section 3.6.9. 

3.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiologicaf COCs under the industrial land-use scenario, the HI is 0.03 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer 
risk is 4E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less 
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Table 3.6.6-1 
Risk Assessment Values for DSS SWMU 140 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Arsenic 5.7 0.02 4E-6 0.26 1E-5 
Barium 254 0.00 -- 0.05 --
Cyanide 1.8 0.00 - 0.00 --

Nitrate 3.9 0.00 -- 0.00 --
Selenium 4.6 0.00 -- 0.01 --
Organic 
Acetone 0.016 0.00 -- 0.00 --
Methylene chloride 0.0038 J 0.00 2E-8 0.00 5E-8 
Methyl ethyl ketone 0.026 0.00 -- 0.00 --
Methyl isobutyl ketone o.oo5b 0.00 -- 0.00 --
Toluene 0.0025b 0.00 -- 0.00 --

Total 0.03 4E-6 0.33 1E-5 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Table 3.6.6-2 
Risk Assessment Values for DSS SWMU 140 Nonradiological Background Constituents 

Industrial Land-Use Residential Land-Use 
Background Scenariob Scenariob 

Concentration a Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Arsenic 4.4 0.02 3E-6 0.20 1E-5 
Barium 214 0.00 -- 0.04 --
Cyanide NC -- -- -- --
Nitrate NC -- -- -- --
Selenium <1 -- -- - --

Total 0.02 3E-6 0.24 1E-5 

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
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than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.01 and the estimated 
incremental excess cancer risk is 8.42E-7 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs under an industrial land-use scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
0.13 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b ). The estimated incremental excess cancer risk is 1.1 E-6. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.33, 
which is below numerical guidance. The estimated excess cancer risk is 1 E-5. NMED 
guidance states that cumulative excess lifetime cancer risk must be Jess than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. The incremental HI is 0.08 and the estimated incremental excess cancer 
risk is 3.40E-6 for the residential land-use scenario. These incremental risk calculations 
indicate insignificant risk to human health from nonradiological COCs under the residential land
use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
0.32 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr suggested 
in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNL/NM February 
1998). The estimated incremental excess cancer risk is 3.3E-6. 

3.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 140 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
(SNLINM March 1993), the SAP for the RFI of septic tanks and drainfields {IT March 1994 ), and 
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at 
effluent release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNL/NM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at SWMU 140. 

Because of the location, history of the site, and future land use (DOE and USAF March 1996), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 
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An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 3.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Technical Background Document 
for Development of Soil Screening Levels (NMED February 2004), and the Risk Assessment 
Information System (ORNL 2003). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for 
human health under the industrial land-use scenario compared to established numerical 
guidance. 

For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are below background 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

3.6.9 Summary 

DSS SWMU 140 contains identified COCs consisting of some inorganic, organic, and 
radiological compounds. Because of the location of the site, the designated industrial land-use 
scenario, and the nature of contamination, potential exposure pathways identified for this site 
include soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and 
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same 
exposure pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.03) is significantly 
lower than the accepted numerical guidance from the EPA The estimated excess cancer risk is 
4E-6; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.01 and the 
estimated incremental excess cancer risk is 8.42E-7 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the industrial land-use 
scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.33) is below 
the accepted numerical guidance from the EPA The estimated excess cancer risk is 1 E-5. 
Thus, excess cancer risk is slightly above the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001). The incremental HI is 0.08 and the 
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estimated incremental excess cancer risk is 3.40E-6 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COCs are 
much less than EPA guidance values. The estimated TEDE is 0.13 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding estimated incremental excess cancer risk value is 1.1 E-6 for 
the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land
use scenario that results from a complete loss of institutional control is 0.32 mrem/yr with an 
associated risk of 3.3E-6. The guideline for this scenario is 75 mrem/yr (SNL/NM February 
1998). Therefore, DSS SWMU 140 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 3.6.9-1. 

Table 3.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 140, Building 9965 Septic System Carcinogens 

Scenario Nonradiological Risk Radioloqical Risk Total Risk 
Industrial 8.42E-7 1.1E-6 1.9E-6 
Residential 3.40E-6 3.3E-6 6.7E-6 

DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

3. 7 Ecological Risk Assessment 

3.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 140. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 
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3.7.2 Seeping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk management decision (Section 3.7.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

3.7.2.1 Data Assessment 

As indicated in Section 3.4, all COCs at DSS SWMU 140 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 

3.7.2.2 Bioaccumu/ation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

3.7.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section 3.5. As noted in Table 3.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COCs at this site. 
Degradation, transformation, and radiological decay of the COCs also are expected to be of low 
significance. 

3.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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4.1 

4.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April2004) is recommended for DSS 
SWMU 140 for the following reasons: 

4.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 4.1, a determination of CAC without controls 
(NMED April2004) is recommended for DSS SWMU 140. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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ANNEX A 
DSS SWMU 140 

September 2003 Soil Sample Data Validation Results 
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Sample Fine )f Summary 1/1 

Site: DSS.NFA AR/COC: 606785 Data Type: Organic & G. Chem 

t 
I 
~ 
{0 

003165-0011140.SP1-BH3-0.Q..S UJ, P2 
E!PA8260B VOC: Flag other Nmple reeulta "P2." 

foe3166-0011140-SP1·8H3-0.0.S J, P2 

EPAS1012A cyanide; Analyala met QC acceptance crltarta. No data will be quallflad. 

Validated By: tf.o;, /.,X-u4,? Date: 10123/03 



Data Validation Qualifiers and Descriptive Flags• 

Note: Qualifiers may be used in conjunction with descriprive flags le.g., J,A; UJ,P; U,B). 

Qualifiers 

J 

J I 

12 

UJ 

u 

Ul 

R 

Descriptive Flaszs 

A 

AI 

A2 

A3 

B 

81 

82 

B3 

p 

PI 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was 811alyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and is 
determined to be non-detect. The analytc is a common laboratory contaminant. 

The associated result is less than five times the concenrration in any blank and is 
determined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present. {Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCS/LCSD) do not meet :~ccepmnce criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Mntrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to detennine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipmerit blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet acceptance crittria 

lnsufficiem quality control data to determine laboratury precision. 

.. This is not a definitive list. Other qu::1lifier-,;: are potentially nvnilable, see TOP 94-03. 
Updated: September 14, 1999 



Beginning January 2000 
Application of Data Validation Qualifiers to Data Tables 

Laboratory Qualifier Application to Data Tables 

J ..... .,.. 

u .,.. 

None ----------------------------~------------~ 

Laboratory Descriptive Flag 
B 

Data Validation Qualifier 

... .,.. 

J (Estimated quantity) J* 

J (Reporting Limit) 

ND (Detection Limit) 

Detected concentration; See Data Validation Report 

Analyte concentration; See Data Validation Report, analyte 
present in method blank 

* -See Data Validation Report 

UJ (Analyzed for but not detected; associated value is an 
estimate and may be inaccurate or imprecise) 

__ __...,. ND (Detection Limit J); See Data Validation Report 

U (Analyzed for but not detected) ND (Reporting Limit or Reported Value if> Reporting 

Limit); See Data Validation Report 

R (Data unusable) R * * - See Data Validation Report 

N (Presumptive evidence ofthe presence of the material) IJio Detected concentration(N); See Data Validation Report 

NJ (Presumptive evidence of the presence of the material at an 
estimated quantity) 

.- Detected concentration (NJ); See Data Validation 
Report 

None (Data conforms to QC requirements) Use Laboratory Qualifier 

Note: Both the laboratory and data validation qualifiers are required to assure the data is correctly qualified. The descriptive flags are meant to assist the 
user in understanding the qualification of the data and in writing up the results of the data validation process. They are not for incorporation into the data 
tables. 



Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: :505-299-6744 
Email: minteer@aol.com 

DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

October 23,2003 

File 

Kevin Lambert 

Inorganic Data Review and Vaudation- SNL 
DSS-NFA, ARICOC No. 606785, SDG No. 87327/87623 (GEL), and Projectffask No. 
7223.02.02.0 I 

See the attached Data Validation Worksheets for supporting- documentation on the data review and 
vaudation. Data are evaluated using SNL/NM ER Project AOP 00--03. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A90 l2A total cyanide. 
No problems were identified with the data package that result in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Bold.Utg Tunes!Preservation 

AJJ samples were analyzed within the prescribed holding times and properly preserved for the applicable 
analyses. 

Calibration 

The initial and continuing calibr-ation data met QC acceptance criteria for the applicable analyses. 

No target analytes were detected in the blanks for the applicable analyses. 

Matrix Spike (MS) 

The MS met QC acceptance criteria for the applicable analyses. 

Replicate 

The replicate met QC acceptance criteria for the applicable analyses. 



Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for the applicable analyses. It should be noted that no LCSD was 
provided with the SDG. No data will be qualified as a result Laboratory precision was assessed using 
the replicate, which met QC acceptance criteria. 

Detection Limits!Dilotions 

All detection Limits were properly reported for the applicable analyses; no dilutions were required. 

Otber()C 

An equipment blank (EB) was submitted on the ARCOC. No field blank (FB) or field duplicate pair was 
submitted on the ARCOC. 

No other specific issues were identified which affect data quaJity. 

----------------.. -- ------------



Analytical Quality Associates, Inc. 

DATE: 

TO: 

FROM: 

SUBJECT: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

October 23, 2003 

File 

Kevin Lambert 

MEMORANDUM 

Organic Data Review and Validation- SNL 
DSS-NF A, AR/COC No. 606785, SDG No. 87627/87628 (GEL), and Projectffask No. 
7223.02.02.0 I 

See the attached Data Validation Worksheets for supporting documentation on tbe data review and 
validation. Data are evaluated using SNL/NM ER Project AOP 00-03. 

Sammary 

All samples were prepared and analyzed with accepted procedures using method EPA8260A/B VOC. All 
compounds were successfully analyzed. Problems were identified with the data package that result in the 
qualification of data. 

1. VOC: For field QC samples, no MSIMSD or LCSD was run on the SDG. No measure of precision was 
provided and associated sample results will be flagged "P2" to indicate insufficient QC data to determine 
laboratory precision. 

2. VOC: For field QC samples, the CCV %D for acetone (51%) was> 40% but~ 60%. Associated detects will 
be qualified "J" and non-detects (NO) will be qualified "UJ." 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved for 
the applicable analyses. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria for the applicable 
analyses except as follows. 

VOC: For field QC samples, tbeCCV %0 for 2-butanone (25%) and vinyl acetate(30%) wae> 20% but~ 
40%. Associated sample results were ND and as a result based on professional judgment no data will be 
qualified. 

-------------···--·- ---- - .. ----------



VOC: For field samples, the calibration RF for trichloroethene (0.26) was< the specified minimum RF 
(0.30). However, the calibration RSD and CCV %D for trichloroethene met QC acceptance criteria. 
Associated sample results were non-detect (ND) and as a result based on professional judgment no data will 
be qualified. The CCV %D for acetone (33%), chloromethane (-23%), and vinyl acetate (24%) were> 20% 
but s 40%. Associated sample results were ND and as a result based on professional judgment no data will 
be qualified. 

No target analytes were detected in the blanks for the applicable analyses except as follows. 

VOC: Acetone was detected t:_ DL) in the equipment blank (EB). Associated sample results were ND 
and no data will be qualified as a result. 

Surrogates 

The surrogate recoveries met QC acceptance criteria fur the applicable analyses. 

IDternal Standards 

Internal standards data met QC acceptance criteria for the applicable analyses. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

The MS/MSD met QC acceptance criteria for the applicable analyses except as noted above in the 
summary section. 

Laboratory Control Sample {LCS} 

The LCS met QC acceptance criteria for the applicable analyses except as noted above in the summary 
section and as follows. 

VOC: For field samples, it should be noted that no LCSD was provided with the SDG. Laboratory 
precision was assessed using the MS/MSD, which met QC acceptance criteria. No data will be qualified 
as a result. 

Detection LimiWDilutions 

All detection limits were properly reported; no dilutions were required for the applicable analyses. 

OtherQC 

A trip blank (TB) and equipment blank (EB) were submitted on the ARCOC. No field duplicate pair was 
submitted on the ARCOC. 

No other specific issues were jdentified which affect data quality. 

---------------------- ---------



Site/Project: ass-N FA 
ARJCOC #; 6CMz l'i?S" 
Laboratory: GC L 
SDG #; ~ 7 6 .,;l l-

1 
<'{ '{(:, ;2.$ 

QC Element 

I. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laborato.ry Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

ll. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC £/3/-rB .._ ______ 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

Data Validation Summary 

Proi"""''"' '' "-2-13 tJ;?. IJi!.til # ors.,.J,, 'i M•tri• ; s;-? ~ ''[;;~#'5: 
Laboratory Sample IDs; '$ '1(: ...2 7! -0 ( - (}C) A 'J 5_,')/) £_, .s) 
~z -c'CLi fi; _-ovJ L 113 J: E &2 

Analysis 

Organics [norganics 
I 

Pesticide/ HPLC GPAN CVAA RAD Other l voc svoc PCB (HE) 
ICP/AES 

AA (Hg) 
CN 
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Check (-.f) = Acceptable 
Shaded Cells = Not Applicable {also "NA") 
NP = Not Provided 
Other: Reviewed By: ~d~ Date: t_'tJ ·• 2- 3 · v 3 
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Volatile Organics (SW 846 Method 8260) p l of2 

Site/Project: Q S S · .IJ F .If AR/COC II: @><26 f_ .. -· "''-••,t'·--· -
-g th .. ;_-:g .. -oJ~~~~~J-t ·-C2_o;J.(__E B 2 Laboratory: GEL SDG#: ~t.&..;z"8 Laboratory Sample IDs: 

Methods: EPA'3:Jbo f3i_voc:_) _L'\ Batch #s: ~ t.t3o;;;.. 
Callb. Cillb . CCV T Min. RF RSD/ %0 Method LCS MS Field Equip. Trip 

IS CAS# Name c Intercept Ra LCS LCSO MS MSD Oup. 
L RF <20%/ Blla RPD RPD RPO Blank• Blank• 

>.OS 0.99 20% 

I 71-.3.3-6 1 l, 1-trid!loro<thane l·.r. 0.10 J.IA ../ ./ V' "' 2 79-34-5 I, l ,2 2-t<trachloro<thane !11' 0.30 _../ ../. II 1\ \ 
2 79..()0-5 I I ,2-trichloroclhane Ill' 0.10 ·,/" "'' I\ \ \ 
I 75-34-3 1 1-dlchloroethane ,., 0.10 II' ../ I \ \ 
I 75-35-4 1 1-dlcldoroethene IV' 0.20 v ./ v' I \ \_ 
1 107-06-2 1,2-dldlloroethane lv' 0.10 ./ / I \ \ 

lol' 0.01 ../ ../ I \ \ 
1 78-87-5 l.l-dld!loroprotue IIi' 0.01 .,... ../ ' \ \ 
I 78-93-3 l·butanMe (MKIC) (I Otblk) lv' 0.01 ~ .,/ to \ _\_ 

I""' ../ ..£ Y' l 1 \, 
2 591-78-6 2-hcxmme (MBK) lol' 0.01 ·.I 1L _l_ I \ _\ I 
2 108-10-1 14-mothyl-2-pealalloao (MJBK) v 0.10 ·./ 'II' V' \Ill /.i 
1 67-64-1 acetone(lOxblk) .I 0.01 v' v 51 II A ~ "" I 71-43·2 benzene II/ OJO ., ./ ,;' .v A '/A' \A I ..,.. \ 
I 7S-27-4 bromodichl oromcthane '"' 0.20 / ./ /V I J.V \ 
3 75-25·2 bromoform h/ 0.10 ./ v I \ \ 
1 74-83-9 bromomcthanc: IV 0.10 _/ 

""' 
_l \ 

J 75-15..() carboo disullidc lv 0.10 ../ ../ \ \ 
I 56-23-S carbon lrinu:hloride v O.JO ../ / \ _\, 
2 108·90-7 chlorobenzene I"' 0.50 \1 v ./ ../ \ \ 
I 75-00·3 d!lorodhanc 1/ 0,01 v .,/ , \ \ 
1 67~-3 chlorofonn I "'I' 0.20 }/If v ·.r !I \ 
1 74-87-3 chlorom<!hane IV:: 0.10 ,... ,/ \ 1 
1 10061..()1-5 cis-1,3-dich1oropropene 1...- 0.20 ./ .v= I 1\ 
2 124·48·1 dibromoch1oromdhane IV' 0.10 v' v \ \ 
2 100-41-4 cth~zmc 11.1 0.10 ~ ../ .,/ I i\ \ 
I 75..()9-2 mdhylene chloride ( J Oxblk) 111' 0.01 ..., ·..t' >I'_ l I \ 

• 2 100-42-5 styrene l.f 0,30 J!A ../ ../ \ \ \ 
2 127·18-4 tetnchloroethene [Y' 0.:20 L ·./ ·"" 1 ' \ 
2 108-88-3 wlumc( I Oxblk) / 0.40 ,/ . ./ ..,..., \ l \ 
:2 10061-02-6 trans-! 3-dichj<Jroplllpene ./ 0.10 ./ ·./ \ _l .1 
I 79-01-6 trichloroethene I ,.I 0.30 II' ../ ../ \ \ \ 
I 75-01-4 ivtn,rt chloride [II' 0.10 ./ v \ \ \ 
2 1330-20-7 lxY1enez(t<tal) hi 0.30 v ·,;' .. \ \ \ 
/( '11-..l:L-5' -l..j v t NY 1 o.c efl'1ft::. ,/ .~ IL_ _'-"'. ./ 3 0 '\ .~ _l \ 

. -,A/11 ·Not /lff'"·"'D re::; Note•: Sha<ledrowxareRCRAcomp 

!1/.?t~.· NtJ N~ ~~ da;t.._ 
vd/..lr-< ''p~~ t; ,_,J~ 
~~:.-c-· G.<:-• ........-( (JC dJo. t:;, ~ 

Reviewed By: ~ cf~ Date: /f'-,;l.~-cJ3 

.L ~ B-18 





Volatile Organics (SW 846 Method 8260) Page l of 2 
_.._.c...e..~'-'-'-'---- AR/COC #: UfJ6 1'?5 #of Samples: ;L Matrix: _ _s~z...·7'--"·:..:..._ _______ _ 

<f> t4¢ t Laboratory Sample IDs: '2$ J. fa;:?. f - CO I ¢. - CJO .;;;.. 

Batch #s: 

T Min Method LCS MS Fltld I ~ \ Trip 
~ IS CAS# Name ~ RF. Intercept Blka LCS LCSD RPD MS MSD ~PO ~~ Blank~ Blanka 
~ ~ ~ 

!l 1 71-55-6 I I 1-tricblorodhane 
2 79-34-5 1,1,2,Haracillorodhane 

~ 2 79..()().$ 112-trknloro«hane -17 0.10 - -- v v 
~ : ~~:;~~ ~ !!~:== ~ ~:;~ :;: 'j .___ --~ - 7 ~ 
.., 1 107-06·2 1.24imloroetlwle · ;( 0.10 ../ t/ I 

../ ../ 

./ _v 1--""" 

I !VII t/ v' 

-/ O.oi ./ -./ \ . I I 1 I I I I I I I I I J 
I 78-87-S 1,2-tlktlloropro,._ L 0.0 I -/ 7 '-- T I 

'- -~----,; 

~ 
1 75-27-4 bromodichloromdhane t! 0.20 .,/ ../ 

~ 3 ,.zs-2 bromoform II 0.10 ,/ ../ 
1 74-83-9 bromomdhanc -/ 0.10 ·.,/ ,/ 
I 75-15..0 C8r:bolldillllfide o/ 0.10 -/ -/ 
l 56-23-5 carbon letradl.lorlde .I 0.10 ../ 

~ lz His-9o. 7 chlorobeQUiie -- -- t! 0.50 - - .,/- ..7 
1 75.00·1 dllorocthane II' 0.0 I ./ v 

.~ I 67-66-3 chlorororm -1 0.20 ../ \7 
I 74-87·3 dlloromelhane \/_ 0.10 v ./ 

'fl ll006l..OI·S cis-l 3-dicilloropropcne --7 0.20 j - ../ ./ 
.~ 2 124-48·1 dibromod!loromdhane -1 0.10 I ./ ./ 
, 2 100-41-4 dhvlbcnZISie v 0.10 "V -/ -.:7 
~ I 75..09-2 mc:thylcnedlloride(LOxblk) / 0.01 ./ v t/ 
....._ Z 100-42·5 et~e I 0.30 Alii ../ ./ 

2 127·18-4 letnldtloroetheM _LJ11Q__ c. __ j _ v o/ 
l 1108·88-3 ltolume(IOxblkl li/IQ.4Q I I I v L 7 
2 II0061-02-6Itrans-IJ-diwloropropcne llto.lo I I I ./ I ../ 
I 179..01-6 ltrichloroethene I!"J0.3()_ L_J _ _j<Ju~. J ./ 
t in..OI-4 lvtitytcl1loridc II ]o.to LL L_Z_I -7 
2 tmo-20-1 lxytmCII(tro.r) Tt'IQ:Jf"' --~---r-.=~··---r-;,:,r 
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Volatile Organics 

Site/Project: AR/COC II: (, !J 6 t15 5 
Laboratory: SDG #: _ 1{ 7!,;).. 7 

Page 2 of2 

Batch #s: .2 7-{;t/ t/D t6 '/ t 3 r -~ 
# ofSwnples: d Matrix: _ _,:Sd'*='Y-:~::.;.__------

Surrogate Recovery and Internal Standard 0 

Sample SMC 1 SMC2 SMC3 
IS 1 IS 1 IS 2 IS 2 IS3 IS 3 
area RT area RT area RT 
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General Chemistry 
Site/Project: D s:? -IJF /1 ARICOC #: 6t~t, rs5 ~ 
Laboratory: GEL SDG#: <?rt:rf , $ "$1~.2<6 
Methods: eP.-tl9t?l.21! { Cl\l) I 

5 Matrix: / ~.u t-4-<-'4 , '-/ So,·/ 
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t- Oo3 ~ -0()(, ( Ft'e JJ Sd,..nh) 
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# ofSamples: Batch#s: ;J.l631Lpr63/.:J.~ ~(c._, 3ii!J.2 th "iiS ( Fie/JS,t?~pJJ 
QC Element 

CAS II Ana1yte 
ICS Sert•l Field 

Equip. Fleld r Method LCSD MSD MSD Rep. 
Dllu- Dup. A lCV CCV ICB CCB LCS LCSD MS RPD RPD AB Blank. Blanb Blankl RPD lion RPD L 
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Olntract Verification Review (CVR) 

Project Lcodcr _Co_.;..;..ll..;.;ins;__ ______ _ Projed Name _D.-S"-5'-·"-N"-FA ___________ _ Case No. 7223_02.02.01 

Analytical Lab _G;:.;E:.:L:..,.._ ___________ _ ARJCOC No. _..;..;606~78:..:5 ______ _ SDG No. 87627 ---------------------
In the tcblu below, mark any information thot is missing or intorrctt and give on explanation. 

-· - - -· 

Line Coi\'\CIIcte? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry elcr~ initialed end dated X 
1.2 Containu type(s) correct for analyses r«.Q~JC.Sted X 
1.3 Sample volume Cldcquate for # end types of analyses requested X 
1.4 ~ive correct for cna~es requested X 
1.~ Custody records contiNIOUS and complete X 
1.6 l..ab sample number(s) provided and SNL scntple number(s) cross referenced and X 

carrcet 

1.7 bote samples rueived X 
1.8 Condition upon receipt informcxtlon provided X 

·- ...... ·--· ~· -- -· . ·- -· . 

Line Comclcte? Resolved? I 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signoturc X I 
2.2 Method refcrenc& number{s) com~:~lete alld correct X I 

2.3 QC analysis and occeDtance limits llf'Ovided (MB, LCS Replicate) X 
2.4 Matrix ~ike/matrix spike duplicate data provided (if ~ed) X I 

2,!5 Det&ctlon limits provided: PQl. and MDL (or IDL), MDA and L. X 
2.6 QC batch rwmbers provided X 
2.7 Dilution factor~ provided and alt dilution levels reported X 
2.8 beta In appropriate units and using correct Si!miflcant fiQOr'U X 
2.9 ~diochctnistry analysis uncertainty (2 sigma error) and tracer retovuy (if N/A 

cpJ'Iicable) reported 
2.10 Narrative provided X 
2.11 TAT!Mt X 
2.12 Hold times met X I 
2.13 Contractual qualifiers provided X 
2.14 All requested reJult and TIC {if r~ucsted) data ~:~rovlded X I 



A ... w..Jc: 60678!\ 
Contract Verification Review (Contl~d) , 

~·- __ ,_ .~· n• -·-• . ·-·· 
Item y"' No If no, Samplf. ID No./Fraction(s) and Analysis 

3.1 Are reporting units ¢ppropriate for the matrix end mut contraet specified or project-specific X 
re.quiretnu~ts? Inorganics and metals reported as ppm (mg/liter or rng/Kg)? Tritium reported 
in p4cocuriu per liter with percent moisture for soil somp~? Units consistent ~tween QC 
5aii\Pies and somplf. data 

3,Z Quantltatlon limit met for all samples X 

3.3 Accuracy X 
a) L.o.borat()ry control samples cec~ reported and met far all samples 
b) SUrrogate data reported and met for all organic samp~ analyzed by a gas chromatography X 

technique 

c) Matrix spike recovery data reported and met X 

3.4 Prt.eision X 
a) Replicate sample pruision reported and met for oil inorganic and rcdiochemistry samples 
b) Matrix spike duplicate RPD ~reported and met for all organic samples X 

3.!5 Blank data X I 
a) Method or ret~gent blank data reported and met for all somplu 

: 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X Acetone detuted in VOC equipmvrt blank (063166..001) 

3.6 Contract\Jdl qualifiers provided: • J"· estimated quantity; 'B"-analyte found in method blank X 
above the MDL for organic or above the PQl. for inorganic; 'u· · analyte undetected (results are 
below the MDL, ICL, or Mt>A (rcdiochemical)); 'H"-Gnaiysis done beyond the holding time 

3.7 Narrative addresses planchet fleming for gross alpha/beta N/A 

3.8 Narrative included, correct, Gnd complete X 

3.9 Second column confirmation data provided for methods 8330 (kigh e.xplosi~) and BOSZ N/A 

(puticidesiPCBs) 



Ak...,Jc: 606 785 
Controct Yerlfication Review (Continued) 

4.0 Colibi'Gtion and Validation Documentation 

It0 Yes No Comments 

4.1 GC/MS {8260, 8270,etc.) 

a) 12-hour tune check provided X 

b) Initial calibration IM'Ovided X 

c) Continuing calibration provided X 
I 

d) Internal rtandard perforiTICII'lee data provided X 

c) Instrun'lcnt run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

4) InJtlal calibration provided N/A 

b) Continuing calibration provided N/A 

c) InstnJrnent run logs provided N/A 

4.3 Inorganies (metals) 

a) Initial calibration provided N/A 

b) Continuing calibration provided N/A 

c) ICP Interference check sample data provid~ N/A 

d) ICP serial dilution provided N/A 

c) Illl't'r\lment run logs provided N/A 

4.4 Radioch0istry 

I a) Instrument run logs provided N/11 
~--



Ak ... Jc: 606755 

Contrcct Verification Review (Concluded) 

!5.0 Problem Resolution 
Summarize: the findings in the table below. List only samples/fractions for which deficiencies have bun noted. 

So.mple!Froction No. Analysis Problcms/Cornments/Re$okrtioru 

I 

Based on the review, this data package is complete. t) No 

If no, provide: nonconformance report or correction requut number and date correction request was submltte.._ ______ _ 

Reviewed by: ( \ k&\.-----=- Dote: 10/01/03 Closed by: Date:: _____ _ 
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ANNEX B 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNLINM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNLJNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNLJNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et at. September 1995); Workbook: Future Use Management Area 1 (DOE et at. October 
1995); Workbook: Future Use Management Areas 3. 4, 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon · 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNLINM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNLINM expects that ingestion of compounds in drinking water and soil will be the 
rnore significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNLINM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

( 1 ) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

AU9-05/WP /SNL05:R57 40-B.doc 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

I = Cs *IR*EF*ED*(YvFor hEF) 

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR =Inhalation rate (cubic meters [m3]Jday) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
VF =soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = -----"-s ___________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2 ) 

ABS= Absorption factor (unitless) 
EF =Exposure frequency (events/year) 
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ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

A receptor can ingest water by drinking it or through using household water tor cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED 
I = --""-' ------

"' BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I == lV l 

H BW*AT 

lw =Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 L/m3 ) 

IR; = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNLINM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLJNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNLINM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNLINM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters -

8. 7 ( 4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wk/yr)a,b 350a,b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weiqht (kq) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,950a,b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
100 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3Jday) 20a,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kq) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

lnqestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta I 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr =Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure .Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg)· 70 Adulta,b 70 Adulta·b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 1 0,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,9508 

Mass Loadinq for Inhalation g/m3 1.36 E-5d 1.36 E-5d 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kq/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
8 SNLINM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour( s ). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Drain and septic system site histories fo r the ten sites are as fo llows: 

Year Year Drain Year (s) 
Bldg and or Septic Septic Tank 

Site System System Efflu ent 
Num ber Site Name Location Built Abandoned Sampled 

1995 (distal 

49 Bldg 9820 Drains 
Lurance 

1958 
end of No septic tank 

Canyon drainpipe at this site 
sealed) 

Bldg9926 
Explosive 

Coyote 
101 Contaminated 

Test Field 
1960 1991 1992, 1994 

Sumps and 
Drains 

116 
Bldg 9990 Septic Coyote 

1971 Early 1990s 
1992, 1994, 

System Test Field 1995 

138 
Bldg 6630 Septic 

TA-111 1959 1991 1994, 1995 
System 

140 
Bldg 9965 Septic Thunder 

1965 1991 1992, 1994 
Svstem Ranoe 

1959 
(south 

Before 1994 
system); 

(south 
1992, 1994, 

1965/1966 1995 (west 
147 

Bldg 9925 Septic Coyote 
(west 

system); 
system); 1992, 

Systems Test Field 
system); 

1991 (west 
1995 (north 

and north 
1980 

system) 
system) 

(north 
system) 

Bldg 9930 Septic Coyote 
1992, 

149 
System Test Field 

1961 1993 1994 

1974 
(Bldg. 

ISO 
Bldg 9939/9939A Coyote 9939); 

1993 1992, 1994 
Septic System Test Field 1982 

(Bldg. 
9939A) 

199 1 

154 
Bldg 9960 Septic Coyote 

1965 
(seepage 

1992, 1994 
Systems Test Field pits) ; 1993 

(septic tank) 

161 
Bldg 6636 Septic TA-lll 1971 1993 1992, 1994 
System 

Depth to Groundwater 
Depth to the regional aquifer at the ten sites is as follows: 

Site 
Number Site Name Location 

49 Bldg 9820 Drains 
Lurance 
Canyon 

101 
Bldg 9926 Explosive Contaminated Sumps and Coyote 
Drains Test Field 

116 Bldg 9990 Septic System 
Coyote 

Test Field 
138 Bldg 6630 Septic System TA-111 

140 Bldg 9965 Septic System 
Thunder 
Range 

147 Bldg 9925 Septic Systems 
Coyote 

Test Field 

149 Bldg 9930 Septic System 
Coyote 

Test Field 

150 Bldg 9939/9939A Septic System 
Coyote 

Test Field 

154 Bldg 9960 Septic Systems 
Coyote 

Test Field 
161 Bldg 6636 Septic System TA-111 

Drain and Septic Systems {DSS) Solid Waste Management Units 
49, 101, 116, 138, 140, 147, 149, 150, 154, and 161 
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Year(s) Sept ic 
Tank and 

Seepage Pi.ts 
Backfill ed 

NA 

1995/ 1996 

1996 

1995 

1995/1996 

Before 1994 
(south system 

tanks); 
1996 (north 
and west 

system tanks) 

1996 

1996 

1996 (septic 
system) 

2005(HE 
seepage pits) 

1996 

Groundwater 
Depth (ft b2s) 

107 

420 

230 

475 

230 

41 

302 

315 

44 

466 

Site 
Number Site Name COCs 

49 Bldg 9820 Drains 
VOCs, SVOCs, metals, cyanide, 
chromium V I, and radionuclides 

Bldg 9926 Explosive 
VOCs, SVOCs, metals, cyanide, 

101 Contaminated Sumps and 
chromium VI , and radionuclides 

Drains 
VOCs, SVOCs, metals, cyanide, 

116 Bldg 9990 Septic System chromium VI , PCBs, and 
radionuclides 

138 Bldg 6630 Septic System 
VOCs, SVOCs, metals, cyanide, 

PCBs, and rad ionuclides 
VOCs, SVOCs, metals, nitrate, 

140 Bldg 9965 Septic System cyanide, chromium VI and 
radionuc lides 

147 Bldg 9925 Septic Systems 
VOCs, SVOCs, metals, and 

radionuclides 

149 Bldg 9930 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionuclides 

150 
Bldg 9939/9939A Septic VOCs, SVOCs, metals, PCBs, 
System and radionuclides 

VOCs, SVOCs, metals, nitrate, 
154 Bldg 9960 Septic Systems chromium VI , HE compounds, 

and radionuclides 

161 Bldg 6636 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromi um V I, and radionuclides 

Investigations 
All of these sites were selected by NMED for passive soil-vapor sampling to screen for VOCs and 
SVOCs, and no significant contamination was identified at any of the ten sites. 
A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits) so that locations for soil vapor samplers and soil borings could be selected. 
Soil samples were collected from directly beneath drainfield drain lines, next to or beneath seepage pits, 
and on either side of septic tanks to determine if COCs were released to the environment from drain sys
tems. 
A 160-ft-deep groundwater monitoring well (CYN-MW5), a 265-ft-deep groundwater monitoring well (CTF
MW1 ), a 365-ft-deep groundwater monitoring well (CTF-MW3), and a 135-ft-deep groundwater monitoring 
well (CTF-MW2) were installed at SWMUs 49, 116, 14g, and 154, respectively. Groundwater samples 
were collected on a quarterly basis for eight quarters beginning in July 2002. Samples were analyzed for 
VOCs, SVOCs, HE compounds, RCRA metals, chromium VI , cyanide, nitrate plus nitrite, gross alpha/beta 
activity, and major anions and cations. 

The years that site-specific characterization activities were conducted , and soi l sampling depths at 
each of these ten sites are as fo llows: 
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Summary of Data Used for NF A Justification 
Soil samples were analyzed at on- and off-site laboratories for constituents of concern as listed in the table 
above. 
There were detections of VOCs at all ten sites; SVOCs were detected at SWMUs 49, 138, 147, and 154; 
PCBs were detected at SWMU 116; HE compounds were detected at SWMU 154. 
Arsenic was detected above the background value at SWMUs 140 and 154. Total chromium was detected 
above the background value at SWMUs 101 , 154, and 161. Barium was detected above the background 
value at SWMUs 138, 140, 147, and 154. Silver was detected above the background value at SWMUs 49 , 
101, 116, 138, 154, and 161 . Selenium was detected above the background value at SWMUs 101 , 140, 
and 154. Lead was detected above the background value at SWMUs 147 and 154. Nickel was detected 
above the background value at SWMU 138 and mercury was detected above the background value at 
SWMU 49. No other metals were detected above background values. 
Cyanide was detected above the MDL at SWMUs 101 , 116, 140, and 161 . 
Tritium was detected slightly above the background activity at SWMUs 101 , 147, and 149. Tritium was not 
detected, but the MDA exceeded the background activity at SWMU 138. U-235 and U-238 were not 
detected, but MDAs exceeded background activities at SWMUs 49, 101, 140, 147, 150, and 154. U-235 
was not detected, but the MDA exceeded the background activity for SWMUs 116, 149, and 161. 
All confirmatory soil sample analytical results for each site were used for characterizing that site, for per
forming the risk screening assessment, and as justification for the NFA proposal. 

Recommended Future Land Use 
Industrial land use was established for these ten sites. 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COGs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these ten sites. The risk assessment analysis evaluated the potential for adverse health 
effects for the residential land-use scenarios for nine of the sites. For the remaining site, SWMU 154, the 
risk assessment analysis evaluated the potential for adverse health effects for the industrial land-use sce
nario. 
The maximum value for lead was 30 mgl kg at SWMU 154 and 39.7 mglkg at SWMU 147; both exceed the 
background value. The EPA intentionally does not provide any human health toxicological data on lead ; 
therefore, no risk parameter values could be calculated. The NMED guidance for lead screening concentra
tions for construction and industrial land-use scenarios are 750 and 1 ,500 mglkg, respectively. The EPA 
screening guidance value for a residential land-use scenario is 400 mglkg. Because, the maximum concen
tration for lead at these sites is less than the screening values, lead was eliminated from further considera
tion in the human health risk assessment. 
The non-radiological total human health His and estimated excess cancer risks for eight of the ten sites are 
below NMED guidelines for the residential land-use scenarios. 
For SWMU 140, the HI is below the residential land-use guideline, but the total estimated excess cancer 
risk is slightly above the residential land-use guideline. However, the incremental excess cancer risk value 
for this site is below the NMED residential land-use guideline. 
For SWMU 154, the total HI and the estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario due to the levels of 2,4,6-trinitrotoluene, the main contributor to the risk). 
Thus, the results for an industrial land use are presented here. The HI and the total estimated excess can
cer risk for SWMU 154 exceed the NMED industrial land-use guidelines. However, the incremental HI and 
excess cancer risk values for SWMU 154 are below the NMED industrial land-use guidelines. 
The incremental human health TEDEs for the industrial land-use scenario for the ten sites ranged from 
1.5E-1 to 5.3E-8 mremlyr, all of which are substantially below the EPA numerical guideline of 15 mremlyr. 
The incremental human health TEDEs for residential land-use scenario ranged from 4.0E-1 to 4E-8 
mremlyr, all of which are substantially below the EPA numerical guideline of 75 mremlyr. Therefore, these 
sites are eligible for unrestricted radiological release. 
Using the SNL predictive ecological risk and scoping assessment methodologies, it was concluded that 
there is not a complete ecological pathway for seven of the sites. For the remaining three sites (SWMUs 
49, 101, and 150) the ecological risk is predicted to be very low. 
In conclusion, human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance for nine of the ten sites. Thus, these nine sites are proposed for CAC without institu
tional controls. For the remaining site, SWMU 154, the human health risk under an industrial land-use sce
nario and the ecological risk are acceptable per NMED guidance. Thus, SWMU 154 is proposed for CAC 
with institutional controls . 

The total Hls and excess cancer risk values for the nonradiological COCs at the ten sites 
are as follows· 

Residential Land-Use Scenario 
Site Excess Cancer 

Number Site Na me Hazard Index Risk 
49 Bldg 9820 Drains 0.00 5E-8 Total 
101 Bldg 9926 Explosive 0.00 IE-7 Total 

Contaminated Sumps and 
Drains 

116 Bldg 9990 Septic System 0.01 4E-8 Total 
138 Bldg 6630 Septic System 0.20 6E-8 Total 
140 Bldg 9965 Septic System 0.33 I E-5' Total I 3.40E-6 Incremental 
147 Bldg 9925 Septic System 0.07 5E-8 Total 
149 Bldg 9930 Septic System 0.00 JE-8 Total 
!50 Bldg 993919939A Septic 000 4E-8 Total 

System 
161 Bldg 6636 Septic System 0. 11 5E-8 Total 

NMED Guidance < I < IE-5 

Industrial Land-Use Scenario 
Site Excess Cancer 

Number Site Name Hazard Index Risk 
154 Bldg_ 9960 Septic System 4. 72' Total I 0.36 Incremental 3E-5' Total I 2.43E-6 Incremental 

NMED Guidance < I < IE-5 
Value exceeds NMED guidance for the specified land-use scenario; therefore, the incremental values are 

shown. ' 

i 
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Drill ing groundwater monitoring well CTF-MW2 north
west of SWMU 154 with the two HE seepage pits and 
an HE storage bunker in the foreground . 
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1.0 INTRODUCTION 

1.1 Description of ER Site 147 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a No Further Action (NFA) 
decision based on confirmatory sampling for Environmental Restoration (ER) Site 147, 
Building 9925 Septic Systems, Operable Unit (OU) 1295. ER Site 147 is listed in the Hazardous 
and Solid Waste Amendments Module IV (EPA August 1993) of the SNUNM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518-1) (EPA August 1992). 

SNUNM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional14,920 acres of land provided by land-use permits with Kirtland Air Force Base (KAFB), 
the United States Forest Service, the State of New Mexico, and the Isleta Pueblo. SNUNM has 
been involved in nuclear weapons research, component development, assembly, testing, and 
other research and development activities since 1945 (DOE September 1987). 

ER Site 147 is located in the Coyote Test Field area in the southern part of KAFB, approximately 
1.5 miles north of the Isleta Pueblo boundary, and 0.25 mile east of Lovelace Road. It is reached 
by traveling south on Lovelace Road, and then east on Optical Range Road (also known as 
Target Road) for a distance of 0.25 mile (Figure 1-1). 

ER Site 147 consists of two adjacent but separate areas. The first area encompasses two septic 
systems north and west of Building 9925 (Figure 1-2), and the second area includes a third septic 
system south of Building 9925 that is now under the asphalt pavement of Optical Range Road 
(Figure 1-3). The drainfield north of Building 9925 was connected to the "north system septic 
tank" on Figure 1-2, and will be hereinafter referred to as the "north system." The drainfield 
west of the building served the "west system septic tank" on Figure 1-2, and will be called the 
"west system" in the remainder of this report. The system under the pavement south of the 
building will hereinafter be referred to as the "south system." These two areas encompass 
approximately 0.58 acre of essentially flat-lying land at an average mean elevation of 5,701 feet 
above mean sea level (amsl). 

Vegetation consists predominantly of grasses including grama, muhly, dropseed, and galleta. 
Shrubs commonly associated with the grasslands include sand sage, winter fat, saltbrush, and 
rabbitbush. Cacti are common, and include cholla, pincushion, strawberry, and prickly pear 
(SNUNM March 1993). 

The surficial geology in the ER Site 147 area consists of upper Pleistocene alluvial fan deposits. 
The alluvial fan materials originated from the Manzanita Mountains that are about 2 miles east of 
ER Site 147, and typically have a moderate to high (sand+ gravel)/( silt+ clay) ratio, are poorly 
sorted, and exhibit moderately connected lenticular bedding. Based on drilling records of similar 
deposits at KAFB, the alluvial fan materials are highly heterogeneous, and are composed 
primarily of medium to fine silty sands with frequent coarse sand, gravel, and cobble lenses. 
Individual beds range from 1 to 5 feet thick with a preferred east-west orientation, and have 
moderate to low hydraulic conductivities. 
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Plates Xlll-and XV of SNUNM December 1995 (the "geology report") indicate that the alluvial fan 
sediment package is approximately 100 feet thick beneath thesife~ ariC:fls" believed to rest on 
Pennsylvanian Madera Group, Wild Cow Formation bedrock. Wild Cow Formation sedimentary 
rocks consist of interstratified marine and non-marine siltstone, sandstone, calcarenite, and 
conglomerate (SNUNM March 1996a). Plate XV of the "geology report" also shows that ER Site 
147 is situated above a paleo-trough incised into the buried Wild Cow Formation bedrock surface 
that drained in a southwesterly direction. 

On a more regional scale, ER Site 147 is located in a structurally complex zone of faulted bedrock 
ramps that lie between.thesediment-filled Albuque-rque Basin to the west, and the uplifted 
ManZanita Mountains to the-east. The-ramps are-separate-d oygerierally west-dippTrig-normal 
faults that trend northeast (and locally northwest), and exhibit down-to-the-west displacement 
(SNUNM December 1995). 

The closest monitoring wells to ER Site 147 are the pair of wells designated KAFB-1901 and 
KAFB-1902 (SNUNM August 1996). These wells are 300 feet apart, were installed in July 1992, 
and are located about 2,200 feet southeast of the site. The KAFB-1901 borehole passed through 
140 feet of alluvial fan sediments and then penetrated Wild Cow Formation bedrock from 1-40 feet 
below ground surface (bgs) to the borehole total depth of 240 feet bgs. The borehole was 
plugged back to 130 feet bgs, and was completed as a monitoring well with the screen zone 
extending from 79 to 1 04 feet bgs. The KAFB-1902 borehole was drilled to 120 feet bgs and did 
not reach bedrock. It was completed as a monitoring well in alluvial sediments with a screened 
zone also from 79 to 104 feet bgs (SNUNM January 1997). 

Plate IV of SNUNM March 1996a indicates the water-table elevation was approximately 
5,685 feet amsl beneath ER Site 147 in the fall of 1995, which would put the depth to groundwater 
beneath the site at approximately 16 feet. However, the deepest confirmatory sampling borehole 
at the site was drilled to 23 feet bgs in January 1995, and no groundwater was encountered. 
Nonetheless, available data indicate that groundwater is present at a relatively shallow depth 
beneath the site. The latest KAFB-1902 water level measurement taken in September 1996 was 
88.49 feet bgs (5,661. 78 feet amsl) (SNUNM September 1996). Water levels are not measured 
in KAFB-1901 because of its proximity to KAFB-1902. Local groundwater flow is believed to be in 
a generally westerly to southwesterly direction in the immediate vicinity of this site (SNUNM 
March 1996a). The nearest production wells are northwest of ER Site 145 and include KAFB-1, 2, 
4, 7, and 14, which are between 5.9 to 8.1 miles from the site. 

1.2 No Further Action Basis 

This request for an NFA decision for ER Site 147 is based on analytical results of confirmatory soil 
samples collected at the site and a risk assessment analysis. Review and analysis of the ER Site 
147 soil sample analytical data indicate that concentrations of constituents of concern (COCs) 
detected in soils at this site are less than (1) SNUNM or other applicable background 
concentrations, or (2) proposed Subpart S or other action levels or (3) derived risk assessment 
action levels. Thus ER Site 147 is being proposed for an NFA decision based on confirmatory 
sampling data and risk assessment demonstrating that hazardous waste or COCs that may have 
been released from this solid waste management unit(SWMU) into the environment pose an 
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- -. ·· ,- ~acceptable level of rjsk undE:)r current and projected future land use, NfA Criterion 5 of the 
~.- ~- --" _c - ·-·' Environmental Restoration-Document of Understanding (DOU) (NMED April 1996). 
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2.1 Historical Operations 

The following historical information has been excerpted from several sources, including SNUNM 
March 1993, IT March 1994, and SNUNM November 1994a. 

Building 9925 was constructed in 1959 and functioned as the Coyote Test Field Headquarters 
from 1968 until the la-te i986s. LHtle-Tnfo-rmatTon-coufd be gathered cOncerning the- early history 
of operations. Interviews with personnel familiar with the facility indicated that Building 9925 is 
located at the north end of the former Area Y, one of three primary explosive test areas in the 
1950s. It was also referred to as the Moonlight Shot Area, which involved the firing of mock 
weapons and weapon components constructed of depleted uranium. A machine shop in the 
north end of the building occasionally used small quantities of solvents, but there is no history of 
discharges to the septic systems. There are two restrooms with floor drains and two showers in 
Building 9925. There is no floor drain in the machine shop. Estimated effluent volumes for 
Building 9925 range from 100 to perhaps as much as 4,000 gallons per day during intermittent 
periods of high activity at the facility. 

An SNUNM Facilities Engineering drawing with the earliest date of 1959 shows that the south 
system is on the south side of Building 9925 under the present Optical Range Road pavement 
(SNUNM 1959) (Figure 1-3), and that it consisted of a 750-gallon septic tank and associated 
drainfield composed of two parallel drainlines that are 70 feet long and 1 0 feet apart. A later 
modification (date unknown) to this same drawing shows the south system as "abandoned in 
place." The manhole leading into the septic tank was found to be filled with soil when ER 
Project personnel removed the manhole cover in May 1994 (SNUNM May 1994). 

The west system was constructed in 1965 or 1966 to serve Building 9925, according to another 
SNUNM Facilities Engineering drawing (SNUNM August 1965 and November 1980); it is 
assumed the south system tank was filled with soil at around this time. The west system is 
located about 150 feet northwest of the building, and consisted of a 1 ,500-gallon septic tank 
plumbed into a drainfield composed of six 40-foot long parallel distribution lines (Figure 1-2). 

The third (north) system was installed to replace the west system, which was possibly under
sized or malfunctioning. A third SNUNM Facilities Engineering drawing dated August 20, 1980 
(SNUNM August 1980), shows the planned construction configuration for the new north 
system, so it is assumed that it was installed, and the west system abandoned, in 
approximately the fall of 1980. The north system tank was installed immediately northwest of 
and in-line with the abandoned west system tank, and plumbed to a drainfield composed of six 
50-foot long parallel drainlines. This drainfield is located about 250 feet north of Building 9925, 
and outside of the facility perimeter fence (Figure 1-2). The north system also is no longer 
used. Building 9925, as of June 1991, was connected to an extension of the City of 
Albuquerque sanitary sewer system (SNUNM June 1991 ). 
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2.2 Previous Audits, Inspections, and Findings 

ER Site 147 was first listed as a potential release site in the RCRA Facility Assessment (RFA) 
report to the U.S. Environmental Protection Agency (EPA) in 1987 (EPA April1 987). This report 
contained a generic statement about this and many other SNUNM septic systems where sanitary 
and industrial wastes may have been discharged during past operations. This SWMU was 
included in the RFA report as Site 79, along with other septic and drain systems at SNUNM. All 
the septic system sites included in Site 79 are now designated by individual SWMU numbers. 

Liquid and sludge septage samples were collected from the north and west system septic tanks in 
July 1992. The introductory text in the Septic Tank Monitoring Report (SNUNM June 1 993) for 
the Building 9925 septic tank sampling states that samples were collected from" ... the inactive 
septic tank and seepage pit serving Building 9925". There is no seepage pit at this site; 
apparently the north system tank was mistaken for a seepage pit. It is therefore assumed that the 
samples consisted of com posited material from both tanks, rather than individual samples from 
each tank. The liquid supernate samples were analyzed for volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), total 
metals, selected radionuclides, and several other miscellaneous analytes. Trace levels of one 
VOC (trichloroethene, or TCE) were detected; no SVOCs, pesticides, or PCBs were identified. 
Ve'ry low levels of a number of metals, phenolic compounds, nitrates/nitrites, formaldehyde, 
fluoride, cyanide, oil and grease, and gross alpha and beta radioactivity were also detected. The 
sludge samples (composed of 92.2% water) were analyzed for total metals, gross alpha and beta 
activity, tritium, and selected radionuclide constituents. A number of metals, low gross alpha and 
beta activity, and a few radionuclides were detected. Analytical results for the 1992 septic tank 
septage sampling are summarized in Section 6.1. 

AU4-97!WP/SNL:R415514 7.DOC 2-2 301462.161.04.000 04/29/97 5:15 PM 



- ' -
-- :_;::: ,.-.,.---:-...::: =- - • - - ._ - - - ~-- -...,. 3.0 EVALUATION OF RELEVANT EVIDENCE 

----- -
:,__...; •t::_• 

3.1 Unit Characteristics and Operating Practices 

There are no safeguards inherent in the drain systems from Building 9925 or in facility 
operations that could have prevented past releases to the environment. As discussed in 
Section 2.1, effluent was released to the Building 9925 septic tanks and drainfields when the 
septic systems were active. 

3.2 Results of Sampling/Surveys 

3.2.1 Summary of Prior Investigations 

The following sources of information were used to evaluate ER Site 147: 

• Results of samples collected from the septic tanks in 1 992 (SNUNM June 1993), 1994 
(SNUNM May 1 994), and 1995 (SNUNM January 1995d and August 1995); 

• Results of four surveys, including an archaeological/cultural resources survey (Hoagland and 
Delio-Russo 1995), a sensitive or special status species or environments survey (IT 
February 1995), a geophysical survey (Lamb 1 994), and a passive soil gas survey (NERI 
June 1995); 

• Confirmatory subsurface soil sampling conducted in January 1995 (SNUNM January 1995b); 

• Approved RCRA Facility Investigation (RFI) Work Plan and addenda for OU 1295, Septic 
Tanks and Drainfields (SNUNM March 1993, November 1994a, December 1994, January 
1 995a, March 1995, and May 1995; and EPA September 1994, January 1995, and March 
1 995); 

• Photographs and field notes collected at the site by SNUNM ER staff; 

• SNUNM Facilities Engineering building drawings; and 

• SNUNM Geographic Information System data. 

3.2.2 Septic Tank Sampling 

Septage samples were collected from the ER Site 147 north and west system septic tanks for 
waste characterization purposes. The results of the analyses, along with the site history, guided 
selection of COGs for the confirmatory soil sampling. Analytical results are summarized in 
Section 6.2 for all post-1 992 septage sampling. 
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West System Septic Tank Samples 

Additional waste characterization liquid and sludge samples were collected from the west system 
septic tank in May 1994 (SNUNM May 1994 ). The liquid samples were analyzed for phenolic 
compounds, the eight RCRA total metals, three isotopic uranium constituents, tritium, and 
additional radionuclides using SNUNM in-house gamma spectroscopy screening. Only a low 
concentration of barium and below-reporting limits concentrations of arsenic and silver were 
identified in the liquid samples. The sludge samples were analyzed for VOCs, SVOCs, phenolic 
compounds, the eight RCRA metals using the Toxicity Characteristic Leaching Procedure (TCLP), 
explosive-compounds, -and additional-radi6nuclides usiilg SNUNM in~house gamma spectroscopy 
screening. Explosives compounds were selected as an analyte for the west tank only because it 
was in service from the late 1960s through the early 1980s when it was more likely that the COC 
was present in the facility. Below-reporting-limit concentrations of two VOCs, seven SVOCs, and 
phenolic compounds were identified in the material. No explosive compounds were detected, and 
very low activity levels of seven radionuclides were identified in the gamma spectroscopy 
screening. 

A waste characterization sludge sample was collected from the west system tank in January 1995 
and was analyzed for three isotopic uranium radionuclides (SNUNM January 1995d). Very low 
activity levels of the three isotopes were detected in the sludge. 

North System Septic Tank Samples 

A second round of liquid and sludge waste characterization samples was collected from the 
north system septic tank in January 1995 (SNUNM January 1995d). The liquid samples were 
analyzed for SVOCs, explosives compounds, the eight RCRA total metals, isotopic uranium, and 
tritium. Explosives compounds were selected as an analyte for the north tank liquid only because 
the two tanks are in series and the line to the drainfield is connected to the north tank. SVOCs 
and explosive constituents were not detected, and only low concentrations of two metals (barium 
and lead) were identified in the liquid. Low activity levels of three isotopic uranium radionuclides 
were detected, and tritium was not identified in the liquid. The sludge samples were analyzed for 
VOCs, SVOCs, the eight RCRA total metals, three uranium isotopes, and were also screened for 
additional radionuclides using SNUNM in-house gamma spectroscopy. Five VOCs, one SVOC, 
seven of the eight RCRA metals, and low activity levels of three uranium isotopes were detected 
in the samples. A number of additional radionuclides were also identified in the gamma 
spectroscopy screening of the sludge. 

3.2.3 Archaeological/Cultural Resources Survey 

An archaeological/cultural resources survey was conducted at each of the 23 OU 1295 ER sites 
(including ER Site 147) in 1994, and no archaeological or cultural resources of concern were 
identified at any of these heavily disturbed sites (Hoagland and Dello-Russo 1995). 
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3.2.4 Sensitive/Special Status Species Survey 

A field survey was conducted in the KAFB area in 1994 to identify sensitive or special status 
species or environments at numerous ER sites. All 23 of the OU 1295 ER sites were examined 
during this field effort, and no sensitive species or environments were identified at any of the 
septic and drain system sites (IT February 1995). 

3.2.5 Geophysical Surveys 

Several geophysical surveys using GeonicsTM model EM-31 and EM-38 ground conductivity 
meters were performed in the area of the west and south systems in late 1993 and early 1 994 
to attempt to locate areas of moist soils around these systems, and to identify locations of pipe 
runs. The EM-31 instrument was used for deeper surveys (up to 18 feet bgs), and the EM-38 
was employed for shallower work (within 5 feet of the surface). A possible moist area was 
identified north of the west drainfield (Lamb 1994). Geophysical techniques were not useful in 
determining the locations of the drain lines in the west and south drainfields; the actual drainline 
locations (Figure 1-2) were later determined using a backhoe (SNUNM September 1994). 

3.2.6 Passive Soil-Gas Surveys 

Two separate passive soil-gas surveys were conducted in the south and west system areas in 
June 1994 (SNUNM June 1994), and a third survey was conducted in the north system 
drainfield area in November 1994 (SNUNM November 1994b). PETREX™ sampling tubes were 
used to help identify any releases of VOCs and SVOCs that may have occurred via the septic 
systems at this site. A PETREXTM soil-gas survey is a semi-quantitative screening procedure 
that can be used to identify many volatile and semivolatile organic compounds. This technique 
may be used to guide VOC and SVOC site investigations. The advantages of this sampling 
methodology are that large areas can be surveyed at relatively low cost, the technique is highly 
sensitive to organic vapors, and the result produces a measure of soil vapor chemistry over a 
two- to three-week period rather than at one point in time. Each PETREX™ soil-gas sampler 
consists of two activated-charcoal coated wires housed in a reusable glass test tube container. 
At each sampling location, sample tubes are buried in an inverted position so that the mouth of 
the sampler is about 1 foot below grade. Samplers are left in place for a two- to three-week 
period, and are then removed from the ground and sent to the manufacturer, Northeast 
Research Institute (NERI), for analysis using thermal desorption-gas chromatography/mass 
spectrometry. The analytical laboratory reports all sample results in terms of "ion counts" 
instead of concentrations, and identifies those samples that contain compounds above the 
PETREX™ technique detection limits. In NEAl's experience, levels below 100,000 ion counts 
for a single compound (such as perchloroethene [PCE] or TCE), and 200,000 ion counts for 
mixtures (such as benzene, toluene, ethylene, and xylene (BTEX) or aliphatic compounds [C4-
C11 cycloalkanes]), under normal site conditions, would not represent detectable levels by 
standard quantitative methods for soils and/or groundwater (NERI June 1995). 

Two. maps showing the soil gas sampling locations in the north, west, and south septic system 
areas, and the analytical results of the three ER Site 147 passive soil gas surveys conducted at 
ER Site 147 are presented in Section 6.3. Eighteen PETREX™ tube samplers (numbers P-555 -
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through P-564, and P-566 through P-573 on the map in Section 6.3)were placed in a grid 
pattern that covered the nortnsystem drainfield area at this site (SNUNM November 1994b). 
Twenty'-four PETREXr"" -samplers (numbers P-85 through P-1 08 on the Section 6.3 map) were 
placed in a grid pattern that covered the west system drainfield area, and also covered the area 
around the north and west system septic tanks (SNUNM June 1994). Finally, twelve more 
samplers (numbers P-73 through P-84 on the second PETREX™ location map in Section 6.3) 
were placed in a grid arrangement that covered the south system septic tank and drainfield 
area under the Optical Range Road pavement (SNUNM June 1994). Seven of the twelve 
south system PETREX™ samplers (P-77, and P-79 through P-84) were inserted through small 
boreholes drilled through the asphalt paving and installed in soil immediately beneath the 
pavement. Four other samplers (P-73 through P-76) were placed in an unpaved area on the 
south side of the road, and the twelfth sampler (P-78) was installed in the center of the soil-filled 
septic tank manhole. 

All of the PETREX™ samplers placed at this site were analyzed for two individual constituents 
(PCE and TCE) and two groups of compounds (BTEX and aliphatic compounds). Potentially 
significant levels of PCE, BTEX, and aliphatic compounds in soil gas were detected at a number 
of the south system PETREX™ samplers located beneath the pavement, while significant levels 
were not detected in soil gas at any of the five samplers placed at unpaved locations. However, 
no VOCs were detected except for the common laboratory-introduced contaminants in the 
follow-up soil samples collected from around the south system septic tank and drainfield. The 
low VOC levels detected in soil gas beneath the pavement could reflect near-surface 
emanations from the asphalt paving material itself, or fluid leakage from vehicles traveling or 
parked on the road surface. 

Potentially detectable levels of PCE, BTEX, and aliphatic compounds also were detected in soil 
gas at a number of the PETREX™ sampling locations in the west system drainfield area, and in 
the vicinity of the west and north septic tanks. However, the locations with higher ion counts 
are somewhat randomly scattered and do not appear to correspond to the configuration of the 
drainfield, and also are not in the immediate area of the two septic tanks (Section 6.3 map). 
The VOCs detected in soil gas probably originated from motorized equipment and vehicles 
parked in the equipment yard west of Building 9925. VOCs were not detected in any of the soil 
samples collected from boreholes in the west system drainfield, or around the two septic tanks. 

Finally, potentially significant levels of BTEX or aliphatic compounds in soil gas were identified 
at only two of the eighteen PETREX™ sampling locations in the north system drainfield area. 
Except for analytical laboratory-introduced compounds, VOCs were not detected in any of the 
soil samples collected from the north system drainfield boreholes. 

3.2.7 Confirmatory Soil Sampling 

Although the likelihood of significant releases of hazardous constituents at ER Site 147 was 
considered low, confirmatory soil sampling was conducted to determine whether COCs above 
background or action levels were released via the septic systems at this site. A backhoe was 
used in September 1994 to determine the location, dimensions, and depths of the west and 
north system drainfields, which had no surface expression. A faint organic-type of odor was 
noted when some of the soils were being excavated in the west drainfield. No visible evidence -
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-- :~=-- :- :_· =- ::;L =::of soil discoloration; staining, or odors indicating residual_contamination was observed when the 
-~ -: ,,_ =- ~ ~::: ri6rth drainfield was being located (SNUNM September 1994).- Also, no odors or other 

evidence of contamination was noted when (1) soil samples were collected from the three 
drainfield areas and around the three septic tanks in January 1995 (SNUNM January 1995b), 
or (2) when soils were excavated from around the north and west system septic tanks as part of 
the ER Site 147 septic tank waste removal and decontamination operation in January 1996 
(SNUNM January 1996a). The upper photograph of Figure 3-1 shows the backhoe excavation 
work to locate the north drainfield drainlines. No attempt was made to tear up Optical Range 
Road to locate the south system drainlines; the locations were estimated based on an SNUNM 
Facilities Engineering drawing (SNUNM November 1980). 

Once the drainfields were located, soil samples were collected from boreholes within each 
drainfield, and from both sides of each of the north, west, and south septic tanks (SNUNM 
January 1995b). The confirmatory soil sampling program was performed in accordance with 
the rationale and procedures described in the approved Septic Tank and Drainfields (ADS-295) 
RFI Work Plan (SNUNM March 1993), and ER Site 147-pertinent addenda to the RFI Work 
Plan approval process (listed in bullet item number 4 of Section 3.2.1 above). A summary of the 
types of samples, number of sample locations, sample depths, and analytical requirements for 
confirmatory soil samples collected at this site is presented in Table 3-1. 

The following method was used to evaluate the potential for COGs in the north system area. 
Soil samples were collected from one boring on either side of the north system septic tank, and 
from six borings next to, and near each end of, every other north drainfield lateral line 
(Figure 1-2). The north system septic tank soil samples were collected from one interval in 
each of the two boreholes starting at the outside bottom of the tank, which was measured to be 
9 feet bgs (SNUNM January 1995b). Soil samples were collected from two intervals in each of 
the six north drainfield boreholes. The top of the shallow intervals started at the bottom of the 
drain line trenches, which were 9 feet bgs on average in this drainfield (SNUNM September 
1994), and the lower (deep) intervals started at 10 feet below the top of the upper intervals, or 
19 feet bgs. 

A similar sampling scheme was used to evaluate the west system. Confirmatory soil samples 
were collected from one boring on either side of the west system septic tank, and from six 
borings next to, and near each end of, every other west drainfield lateral line (Figure 1-2). The 
west system septic tank soil samples were collected from one interval in each of the two 
boreholes starting at the outside bottom of the tank, which was measured to be 9 feet bgs at 
this site (SNUNM January 1995b). West system drainfield soil samples were also collected 
from two intervals in each of the six west drainfield boreholes. The top of the shallow intervals 
started at the bottom of the drainline trenches, which were 5 feet bgs on average in this 
drainfield (SNUNM September 1994), and the lower (deep) intervals started at 10 feet below 
the top of the upper interval, or 15 feet bgs. 

South system soils were assessed in the following manner. At each of the five sampling 
locations, a solid metal GeoproberM drill rod was used to punch a hole through the Optical 
Range Road pavement to the underlying soil surface. The Geoprobe™ sampling equipment 
was then inserted through each punched hole, and soil samples were collected from beneath 
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Trench excavated with a bacld1oe to partially expose and locate the north 

system drainfield drainlines. September 9, 1994. View looking east. 

View of the five south septic system soil sampling borehole locations 

(marked with flagging) drilled through the Optical Range Road pavement. 

January 9, 1995. View looking northwest. 

Figure 3-1. ER Site 147 Photographs 
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Table 3-1 
Confirmi[fory Sampling Summary Table 

Top of 
Sampling 

Number of lnterval(s) at 
Analytical Borehole Each· Boring 

Sampling Area Parameters Locations Location 
North System VOCs 2 9' 
Septic Tank SVOCs 2 9' 

TNT Screen 2 9' 
RCRA metals 2 9' 

Isotopic uranium 2 9' 

North System VOCs 6 9' and 19' 
Drainfield SVOCs 6 9' and 19' 

TNT Screen 6 9' and 19' 
RCRA metals 6 9' and 19' 

Isotopic uranium 6 9' and 19' 
Tritium composite 6 9' and 19' 

Gamma spec. 6 9' and 19' 
composite 

West System VOCs 2 9' 
Septic Tank SVOCs 2 9' 

TNT Screen 2 9' 
RCRA metals 2 9' 

Isotopic uranium 2 9' 

West System VOCs 6 5' and 15' 
Drainfield SVOCs 6 5' and 15' 

TNT Screen 6 5' and 15' 
RCRA metals 6 5' and 15' 

Isotopic uranium 6 5' and 15' 
Tritium composite 6 5' and 15' 

Gamma spec. 6 5' and 15' 
composite 

South System VOCs 2 10' 
Septic Tank SVOCs 2 10' 

TNT Screen 2 10' 
RCRA metals 2 10' 

Isotopic uranium 2 10' 

South System VOCs 3 5' and 15' 
Drainfield SVOCs 3 5' and 15' 

TNT Screen 3 5' and 15' 
RCRA metals 3 5' and 15' 

Isotopic uranium 3 5' and 15' 
Tritium composite 3 5' and 15' 

Gamma spec. 3 5' and 15' 
composite 

Notes: RCRA = Resource Conservation and Recovery Act 
TNT= Trinitrotoluene 
Spec.= Spectroscopy 
VOCs = Volatile organic compounds 
SVOCs = Semivolatile organic compounds 
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Total 
Total Number Number of Date(s) 

of Investigative Duplicate Samples 
Samples Samples Collected 

2 1/4/95 
2 " 

2 " 

2 " 

2 " 

12 1 1/9 & 10/95 
12 1 " 

12 " 

12 1 " 

12 1 " 

2 " 

2 " 

2 1/4/95 
2 .. 
2 .. 
2 .. 
2 .. 

12 ' 1 1/3 & 4/95 
12 1 .. 
12 .. 
12 1 .. 
12 1 .. 
2 .. 
2 .. 

2 1/9/95 
2 .. 
2 .. 
2 .. 
2 .. 

6 1/5/95 
6 .. 
6 .. 
6 .. 
6 .. 
2 " 

2 " 
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______ __ _ _ the pavement. Samples were collected from one boring on either side of the south system 
·septic tank, and from three borings near the beginning, middle, and ends of, and between the 
twopa-rallerdrairifield~drainlines~which were shown on an SNUNM Facilities Engineering 
drawing to be 10 feet apart (Figure 1-3). The south system sampling locations (marked with pin 
flags) are shown in the lower photograph of Figure 3-1. South system septic tank soil samples 
were collected through the pavement from one interval in each of the two boreholes starting at 
the outside bottom of the tank, which was estimated to be 10 feet bgs based on measured 
depths of septic tanks at other ER septic system sites. South drainfield soil samples were also 
collected through the pavement from two intervals in each of the three drainfield boreholes. 

·- The top of the shallow interval started at the bottom-of the-drain line trenches; -which\.vere __ _ 
estimated to be 5 feet bgs based on configurations of other ou 1295 septic system drainfields, 
and the lower (deep) interval started at 10 feet below the top of the upper interval, or 15 feet 
bgs. 

The Geoprobe™ sampling system was used to collect subsurface soil samples at this site. The 
Geoprobe™ sampling tool was fitted with a butyl acetate (SA) sampling sleeve and was then 
hydraulically driven to the top of the designated sampling depth. The sampling tool was opened, 
and driven an additional 2 feet in order to fill the 2-foot long by approximately 1.25-inch 
diameter SA sleeve. The sampling tool and soil-filled sleeve were then retrieved from the 
borehole. In order to minimize the potential for loss of volatile compounds (if present), the soil 
to be analyzed for VOCs was not emptied from the BA sleeve into another sample container. 
The filled BA sleeve was removed from the sampling tool, and the top 7 inches were cut off. 
Both ends of the 7-inch section of filled sleeve were immediately capped with a Teflon 
membrane and rubber end cap, sealed with tape, and placed in an ice-filled cooler at the site. 
The soil in this section of sleeve was then submitted for a VOC analysis. 

Soil from the remainder of the sleeve was then emptied into a decontaminated mixing bowl. 
Following this, additional 2-foot sampling runs were completed in order to recover enough soil 
to satisfy sample volume requirements for the interval. Soil recovered from these additional 
runs was also emptied into the mixing bowl, and blended with soil from the first sampling run. 
The blended soil was then transferred from the bowl into sample containers using a 
decontaminated plastic spatula. 

Drainfield and septic tank soil samples were analyzed for VOCs, SVOCs, and RCRA metals by 
a commercial laboratory, and were also screened for trinitrotoluene {TNT) by an SNUNM 
laboratory. Also, to determine if radionuclides were released from past activities at this site, 
discrete samples were collected from all septic tank and drainfield sampling intervals and were 
analyzed for three isotopic uranium radionuclides by a commercial laboratory. In addition, 
SNUNM waste management personnel requested additional limited soil sampling to confirm 
that radionuclides had not been released to the environment at this site. Composite samples 
were therefore collected from shallow and deep intervals in each of the three ER Site 147 
drainfields. The shallow interval composite samples consisted of blended fractions of soil from 
the shallow sampling intervals in each drainfield. Likewise, the deep interval composite 
samples were composed of blended soil fractions from the deep sampling intervals in each 
drainfield. These composite samples were analyzed for tritium by a commercial laboratory, and 
were also screened for additional radionuclides using SNUNM in-house gamma spectroscopy. 
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:'o As shown in Section 6.4;- analytical results of soil samples collected at ER Site 147 indicate that 
· · ' ,-, sixof the eight RCRkmetals that were targeted in the Site 147- investigation were either not 

detected, or were detected in concentrations below the background upper tolerance limit (UTL) 
or 95th percentile concentrations presented in the SNUNM study of naturally-occurring 
constituents (IT March 1996). However, 7 of the 38 soil samples collected at this site contained 
either barium or lead at concentrations above the background UTL or 95th percentile 
concentrations for the respective metals, as follows. The shallow interval sample from the west 
drainfield borehole DF1-2 and samples from the two boreholes around the south system septic 
tank (ST3-1 and ST3-2) (Figure 1-2) contained 355, 245, and 241 milligrams per kilogram 
(mg/kg) of barium, respectively; these values exceed the SNUNM soil background UTL value of 
214 mg/kg for that metal. Also, lead concentrations above the SNUNM background 95th 
percentile concentration of 11.8 mg/kg were detected in soil samples from four locations. The 
deep interval sample from the north drainfield borehole DF3-3, the shallow and deep interval 
samples from north drainfield borehole DF3-6, and the deep interval in the south drainfield 
borehole DF2-2 (Figure 1-2) contained 39.7, 12.3, 14.4, and 23.3 mg/kg, respectively of lead. 
However, the highest concentrations of barium and lead detected in the ER Site 147 soil 
samples (355 and 39.7 mglkg, respectively) are less than 1/10 of the proposed SubpartS or 
EPA action levels of 6,000 and 400 mg/kg, respectively for the two metals. Therefore, ER 
Site 147 passed the Subpart S screening criteria for metals. 

No explosives were detected in the colorimetric screening method at any sample location or 
depth. SVOCs were detected only at one location in each the north and west drainfields: 
di-n-butyl-phthalate was detected in one of the shallow intervals in the north drainfield while 
bis(2-ethylhexyl) phthalate and phenol were found in one of the deeper intervals in the west 
drainfield. The highest SVOC concentration detected was 58 micrograms per kilogram (J.Jg/kg), 
far below the laboratory reporting limit of 330 J.Jg/kg for the three compounds. The trip blank 
was not analyzed for SVOCs, but it is possible that the presence of these three compounds is 
due to laboratory contamination. Six different VOCs were detected in a number of the soil 
sample locations in all three drainfields and around all the septic tanks, but all were below the 
laboratory reporting limits except for one detection of acetone at 17 J.Jg/kg. However, the 
analysis of the trip blank for that sample shipment detected acetone at a concentration of 
150 J.Jg/kg. The results for these analyses are summarized in Section 6.4. 

As shown in Section 6.4, tritium was detected in soil moisture from two of the six composite soil 
samples analyzed for tritium at this site. The two west drainfield shallow and deep interval 
composite samples contained 450 and 350 picocuries per liter (pCi/L), respectively, of tritium. 
Background tritium activity levels in SNUNM soils were not evaluated as part of the SNUNM 
background study completed in March 1996 (IT March 1996). No uranium isotopes were 
detected above the background UTL or 95th percentile concentrations presented in the 
SNUNM study of naturally-occurring constituents. In addition, the screening of the soil samples 
by gamma spectroscopy did not identify any other anthropogenic or naturally occurring 
radionuclides above SNUNM background levels (IT March 1996). 

3.2.8 Quality Assurance/Quality Control Summary 

Quality assurance/quality control (QNQC) samples collected during this effort consisted of two 
sets of duplicate soil samples from the north and west drainfields, one set of aqueous 
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''-- equipment rinsate blanksamples, and two soil trip blanks. The duplicate soil samples consisted 
- , . of material from (1 )the shallow .interval in the north drainfield borehole-DF3-6 and (2) the 

shallow interval in the west drainfield borehole DF1-5 (Figure 1-2). The duplicate samples were 
analyzed for VOCs, SVOCs, RCRA metals, and three isotopic uranium radionuclides. 
Concentrations of the organic, inorganic, and isotopic uranium constituents detected in the two 
sets of duplicate soil samples were for the most part in good agreement with those detected in 
the equivalent field samples from the same two sampling intervals. 

Trace concentrations of one laboratory-introduced VOC (methylene chloride), lead, and two 
uranium isotopes were detected in the equipment rinsate samples. Also, two soil trip blanks 
were included with the two shipments of soil samples to the commercial laboratory in 
January 1995, and were analyzed for VOCs only. A number of common VOC laboratory 
contaminants were detected in the trip blanks. These common laboratory contaminants were 
either not detected, or were for the most part found in lower concentrations in the soil 
characterization samples compared to the trip blanks. Soil used for the trip blanks was 
prepared by heating the material, and then transferring it immediately to the sample container. 
This heating process drives off any residual organic compounds (if present), and soil moisture, 
that may be contained in the material. It is thought that when the soil trip blank container was 
opened at the laboratory, it immediately adsorbed both moisture and VOCs present in the 
laboratory atmosphere, and therefore became slightly contaminated. 

Analytical data summary tables of organic, inorganic, and radionuclide constituents analyzed for 
and detected in the 1994 and 1995 ER Site 147 confirmatory soil and associated QA samples 
are presented in Section 6.4. Results of the SNUNM in-house gamma spectroscopy screening 
of the composite soil samples from the three drainfields are presented in Sections 6.5 through 
6.1 0. Complete soil sample analytical data packages for samples collected in 1994 and 1995 
are archived in the SNUNM Environmental Safety and Health (ES&H) Records Center and are 
available for review and verification (SNUNM January 1995c). 

3.3 Gaps in Information 

The most recent material present in the north and west system septic tanks was not necessarily 
representative of all discharges to the units that occurred since they were put into service 
starting in 1959. The analytical results of the various rounds of septic tank sampling were used, 
along with process knowledge and other available information, to help identify the most likely 
COGs that might be found in soils next to the three septic tanks and beneath the three 
drainfields, and to select the types of analyses to be performed on soil samples collected from 
the site. While the history of past releases at the site is incomplete, analytical data from 
confirmatory soil samples collected in January 1995 (Section 3.2.7) and subsequent risk 
assessment (Section 3.4) are sufficient to determine whether significant releases of COGs 
occurred at the site. 
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: 3;4 ' -- -- -- Risk Evaluation 

The following subsections summarize the results of the risk assessment analysis for both 
human and ecological risk-related factors. A complete discussion of the risk assessment 
process, assumptions, uncertainties, and results is provided in Section 6.11. 

3.4.1 Human Risk Analysis 

ER Site 147 has been recommended for industrial land-use (DOE 1996). Due to the presence 
of several metals and tritium in a few samples at concentrations slightly greater than the 
SNUNM 95th percentile, UTL background levels, or detection levels, it was necessary to 
perform a human health risk assessment analysis for the site. Because explosives residue is a 
COC for the site, it was included in the risk assessment at the detection limit even though no 
concentrations were detected. The risk assessment process results in a quantitative evaluation 
of the potential adverse human health effects caused by constituents in the site's soil. The risk 
assessment report calculated the hazard index and excess cancer risk for both an industrial 
land-use and residential land-use setting. 

In summary, the hazard index calculated for chemical compounds is 0.03, and the incremental 
hazard index is 0.01 for an industrial land-use setting, which is much less than the numerical 
standard of 1.0 suggested by risk assessment guidance (EPA 1989). The excess cancer risk 
for chemical compounds is estimated to be 4 x 1 o-6

, but there is no incremental excess cancer 
risk for an industrial land-use setting. This excess cancer risk is at the low end of the 
suggested range of acceptable risk of 1 o·6 and 10-4 (EPA 1989). The excess cancer risk for 
radio nuclides is 5 x 1 o·10 for the industrial land-use scenario, which is much less than risk values 
calculated due to naturally occurring radiation and from intakes considered background 
concentrations values. In addition, the estimated effective dose equivalent for an industrial 
land-use setting is 1 x 1 o·s millirem per year (mrem/year); this value is well below the standard 
dose limit of 15 mrem/year (40 CFR 196, 1994). 

The residential land-use scenario for this site is provided only for comparison in the risk 
assessment analysis in Section 6.11. The risk assessment analysis in Section 6.11 concludes 
that ER Site 147 does not have significant potential to affect human health under an industrial 
land-use scenario. 

3.4.2 Ecological Risk Analysis 

It is unlikely that the COGs at ER Site 147 will have much impact on ecological risk. Much of 
the relevant ecological information for ER Site 147 can be found in the National Environmental 
Policy Act (NEPA) compliance document (SNUNM 1992). Ecological risk has not been 
addressed in this NFA proposal because the ecological risk analysis for ER Site 147 has not been 
estimated at this time. Ecological risk analyses are being conducted for SNUNM ER sites, and 
the relevant analysis for this site will be presented when available. However, because the 
drainlines for the septic systems at this site, which are the release points of effluent from the 
systems, are greater than 5 ft bgs, it is highly unlikely that there is any potential for ecological 
risk at this site. 

AU4-97M'P/SNL:R4155147.DOC 3-11 301462.161.04.000 05/01/97 2:18PM 



4.0 RATIONALE FOR NO FURTHER ACTION DECISION 

ER Site 147 is being proposed for an NFA determination for the folllowing reasons: 

• As discussed in Section 3.2.6, the PETREX™ passive soil-gas survey identified a number of 
locations with VOCs in soil gas at potentially detectable concentrations in soil samples. 
However, confirmatory soil sampling around the three septic tanks and in the three drainfields 
identified only low to trace concentrations of six VOC compounds (which are common 
laboratory contaminants) in soil samples collected from this site. 

• As discussed in Section 3.4 above, no concentration of any of the RCRA metals detected at 
this site poses a significant risk to human health or the environment. Also, below-reporting
limit concentrations of only three SVOCs were detected, and TNT was not identified in any of 
the soil samples using a TNT immunoassay screening technique. Activity levels of the three 
uranium isotopes detected in samples were in all cases less than the respective 95th 
percentile background concentrations of those radionuclides in SNUNM soils. Also, the 
highest tritium activity level of 450 pCi/L detected at the site has been demonstrated to pose 
an insignificant level of risk, and the gamma spectroscopy screening of samples from the 
three drainfields did not indicate significant concentrations of other radionuclides in soils at 
this site (Sections 6.5 through 6.1 0). 

• Finally, the ER Site 147 north and west system septic tank contents were removed, and the 
tanks were thoroughly cleaned and decontaminated in January 1996 (SNUNM January 
1996a). The photograph in Figure 4-1 shows the north tank being steam cleaned following 
removal of septage from the unit. The empty and decontaminated tanks then were inspected 
by a representative of the New Mexico Environment Department (NMED) to verify that the 
tank contents had been removed and the tanks closed in accordance with applicable State of 
New Mexico regulations (SNUNM January 1996c). As a final measure, samples of the 
cleaned and decontaminated concrete from the bottoms of both the north and west system 
tanks were collected for waste characterization purposes and to verify that significant levels of 
radionuclides were not entrained in the material. Background tank concrete samples were 
also collected from the exterior of each tank, for comparison to the bottom samples (SNUNM 
January 1996b, January 1996d, February 1996, and March 1996b). The tank bottom and 
background concrete samples were analyzed for three isotopic uranium radionuclides by a 
commercial laboratory, and were also screened for additional radionuclides using SNUNM in
house gamma spectroscopy. Significant levels of radionuclides were not detected in any of 
these concrete samples (SNUNM March 1996c). 

Sample analytical results generated from this confirmatory sampling investigation have shown that 
detectable or significant concentrations of COGs are not present in soils at ER Site 147, and that 
additional investigations are unwarranted and unnecessary. Based on archival information, 
chemical and radiological analytical results of soil samples collected next to the septic tanks and in 
the drainfields, and human health risk assessment analysis, SNUNM has demonstrated that 
COCs that may have been released from this site into the environment pose an acceptable level 
of risk under current and projected future land-use (OOU NFA Criterion 5), and the site does not 
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Cleaning the north system septic tank walls with a steam cleaner following 
removal of sludge from the unit. January 5, 1996. View looking northeast. 

Figure 4-1. ER Site 147 Photographs, concluded: 
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west septic system areas. 

Sandia National Laboratories/New Mexico (SNUNM), September 1994, Field Log #0096, Pages 
31-34, 9/8/94 and 9/9/94, Field notes for locating the ER Site 147 west and north drainfields with a 
backhoe. 

Sandia National Laboratories/New Mexico (SNUNM), November 1 994a, "Comment Responses to 
USEPA Notice of Deficiency November 1994", Sandia National Laboratories, Albuquerque, New 
Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), November 1 994b, Field Log #01 02, 
Book 1, Pages 2 and 3, and 11/16/94, Field notes for ER Site 147 passive soil gas survey in the 
north septic system area. 

AU4·97/WP/SNL:R4155147.DOC 5-2 301462.161.04.000 04/29/97 5:15PM 



, _ '="'_Sandia_ NationaL Laboratories/New Mexico (SNUNM), December 1994, memo (via fax) from 
'" __, '~"" •. ,;?C', ERA to SNUNM titled~"Sandia National Laboratories, Septic Tanks and Drainfields RFI 

Workplan, December 1 994". Memo addr'esses additional technicalfssues and questions 
regarding the SNUNM November 1 994 NOD response document. 

Sandia National Laboratories/New Mexico (SNUNM), January 1 995a, "SNUDOE Response to 
EPA Issue Paper, Septic Tanks and Drainfields RFI Work Plan, January 26, 1 995", memo from 
SNUNM (Bob Galloway) to EPA responding to technical issues and questions posed by the 
EPA in the January 9, 1995 "Issue Paper". Memo conveyed to EPA by DOEIKAO (John Gould) 
on February 13, 1 995. 

Sandia National Laboratories/New Mexico (SNUNM), January 1 995b, Field Log #0096, Pages 
167-184, 1/3/95- 1/10/95, Field notes for ER Site 147 confirmatory soil sampling. 

Sandia National Laboratories/New Mexico (SNUNM), January 1 995c, ES&H Records Center, 
Record Number ER/1295-147/DAT, Analytical reports for ER Site 147 confirmatory soil and 
associated QA samples collected between January 3 and 1 0, 1 995, Chain of Custody numbers 
2376, 2377, 2381, 2382, and 2492 for north system samples, Chain of Custody numbers 2376, 
2377, and 2378 for west system samples, and Chain of Custody numbers 2376, 2377, 2378, 
2381 , and 2492 for south system samples. 

Sandia National Laboratories/New Mexico (SNUNM), January 1995d, Field Log #0100, Pages 35-
42, 1/25/95, Field notes for ER Site 147 third round septic tank sampling from the west system 
tank, and second round from the north system tank. 

Sandia National Laboratories/New Mexico (SNUNM), March 1995, Letter with attachments dated 
March 14, 1995 from SNUNM (Mike Sanders) to EPA (Nancy Morlock [via fax]) clarifying the 
number of samples and types of analyses used to characterize the OU 1295 ER sites. 

Sandia National Laboratories/New Mexico (SNUNM), May 1995, Letter with attachments dated 
May 11, 1995 from SNUNM (Bob Galloway) to EPA (Nancy Morlock) describing number of and 
spacing between boreholes used to characterize each of the OU 1295 drainfields in late 1994 
and early 1995. Maps showing borehole locations in each OU 1295 drainfield were also 
included with the transmittal. 

Sandia National Laboratories/New Mexico (SNUNM), August 1995, Field Log #01 02, Book #1, 
Page 61, 8/17/95, Field notes for ER Site 147 fourth round septic tank sampling from the west 
system tank .. 

Sandia National Laboratories/New Mexico (SNUNM), December 1 995, "Conceptual Geological 
Model of Sandia National Laboratories and Kirtland Air Force Base", Sandia National 
Laboratories Environmental Restoration Project, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), January 1 996a, Field Log #0147, Pages 
116-130, 1/5/96 - 1/8/96, Field notes for the ER Site 147 north and west system septic tanks 
septage removal and cleaning operation. 

AU4·97/WP/SNL:R4155147.DOC 5-3 301462.161.04,000 04/29/97 5:15PM 



. -=Sandia National ~aboratories/New Mexico (S~UNM), January 1 996b, Field Log #0147, Pages 
.. ·. -:-167 and 168, 1/23/96;~Fi~ld notes for the ER Site 147 north system septic tank concrete 

sampling. 

Sandia National Laboratories/New Mexico (SNUNM), January 1 996c, Field Log #0147, Pages 
190 and 192, 1/26/96, Field notes for the NMEO empty tank verification inspection for the ER Site 
147 north and south system septic tanks. 

Sandia National Laboratories/New Mexico (SNUNM), January 1 996d, Field Log #01 02, Book #2, 
Page 5, 1/30/96, Field notes for the ER Site 147 west system septic tank concrete sampling. 

Sandia National Laboratories/New Mexico (SNUNM), February 1996, Field Log #01 02, Book #2, 
Page 47, 2/15/96, Field notes for the ER Site 147 additional west system septic tank concrete 
sampling. 

Sandia National Laboratories/New Mexico (SNUNM), March 1 996a, "Site-Wide Hydrogeologic 
Characterization Project, Calendar Year 1995 Annual Report", Sandia National Laboratories 
Environmental Restoration Project, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), March 1996b, Field Log #0102, Book #2, 
Pages 86 and 87, 3/7/96, Field notes for the ER Site 147 additional north and west system septic 
tank concrete sampling. 

Sandia National Laboratories/New Mexico (SNUNM), March 1996c, ES&H Records Center, 
Record Number ER/1295-147/DAT, Chain of Custody numbers 4683,.4684, 4737, 4738, 4765, 
4898, and 4899, Analytical reports for the January, February, and March 1 996 concrete samples 
from the cleaned north and west system septic tanks. 

Sandia National Laboratories/New Mexico (SNUNM), August 1996, SNL ER Sites, "Well 
Locations at Kirtland Air Force Base", SNL Geographic Information System Map# 961160, 
August 21, 1996. 

Sandia National Laboratories/New Mexico (SNUNM), September 1996, Water level data 
collected by SNUNM Groundwater Protection Program personnel from numerous wells on KAFB 
on September 25 and 26, 1996. 

Sandia National Laboratories/New Mexico (SNUNM), January 1997, ES&H Records Center, 
Record Number ER/KAFB-1901 and KAFB-1902/0ATA, ES&H Records Center data files for 
monitoring wells KAFB-1901 and KAFB-1902. 

U.S. Environmental Protection Agency (EPA), April1987, "Final RCRA Facility Assessment 
Report of Solid Waste Management Units at Sandia National Laboratories, Albuquerque, New 
Mexico," Contract No. 68-01-7038, EPA Region VI. 

U.S. Environmental Protection Agency (EPA), 1989, Risk Assessment Guidance for Superfund, 
Volume 1: Human Health Evaluation Manual, EPN540-1 089/002, US Environmental Protection 
Agency, Office of Emergency and Remedial Response, Washington, D.C. 

AU4-97NJP/SNL:R4155147.DOC 5-4 301462.161.04.000 04/29/97 5:15PM 



~·~ U.S~ Eovironn1e_n.t~l Protection Agency (EPA), August 1992, "Hazardous Waste Management 
~ ~, , , ~.~:::'-Facility Permit No. NM589011 0518-1," E,PA Region VI, issued to Sandia National Laboratories, 

Albuquerque, New Mexico. 

U.S. Environmental Protection Agency (EPA), August 1993, "Module IV of RCRA Permit No. 
NM589011 0518-1," EPA Region VI, issued to Sandia National Laboratories, Albuquerque, 
New Mexico. 

U.S. Environmental Protection Agency (EPA), September 1994, "Notice of Deficiency, Sandia 
National Laboratories, Septic Tanks and Drainfields RFI Work Plan", Letter dated 
September 15, 1994 from EPA (William Honker) to DOEIAO (Kathleen A. Carlson). 

U.S. Environmental Protection Agency (EPA), January 1995, "Issue Paper, Septic Tanks and 
Drainfields RFI Work Plan", memo (via fax) dated January 9, 1995 from EPA (Nancy Morlock) 
to DOEIKAO posing additional technical questions about information presented in the SNUNM 
November 1994 Notice of Deficiency (NOD) response document. 

U.S. Environmental Protection Agency (EPA), March 1995, Letter dated March 31, 1995 from 
EPA (Allyn M. Davis) to DOEIAL (Kathleen A. Carlson) approving the March 1993 OU 1295 RFI 
Work Plan and follow-up addenda, and specifying a few additional conditions and requirements. 

AU4·97/WP/SNL:R4155147.DOC 5-5 301462.161.04.000 04/29/97 5:15PM 



- - ·- . ----- ···-· ·- ·-···-· ---· ---- ------- ·-·--· ·---···-·. 6.0 · ANNEXES 

6.1 Summary of Constituents in the 1992 Septic Tank Septage Samples 

Note: The text and tables included in Section 6.1 have been taken directly from the Sandia 
National Laboratories/New Mexico Septic Tank Monitoring Program, 1992 Report" (SNUNM June 
1993), and have not been altered from their original form. The introductory text for the Building 
9925 septic tank sampling states that "On July 16, 1992, aqueous and sludge samples were 
collected from the inactive septic tank and seepage pit serving Building 9925." There is no 
seepage pit associated with any of the three Building 9925 septic systems. Apparently the north 
system septic tank was mistaken for a seepage pit by personnel collecting the samples in 1 992. 
Also, the first bullet in the summary is misstated: The 1. 7 mg/L of TCE does not exceed the City 
of Albuquerque discharge limit of 5.0 mg/L. 

6.2 Summary of Constituents in the 1994 and 1995 West and North 
Septic Tank Septage Samples 

6.3 Summary of 1994 PETREX™ Passive Soil-Gas Survey Results 

6.4 1995 Confirmatory Sample Analytical Data Summary Tables 

6.5 Gamma Spectroscopy Screening Results for the Shallow Interval 
Composite Soil Sample From the North Drainfield 

6.6 Gamma Spectroscopy Screening Results for the Deep Interval 
Composite Soil Sample From the North Drainfield 

6. 7 Gamma Spectroscopy Screening Results for the Shallow Interval 
Composite Soil Sample From the West Drainfield 

6.8 Gamma Spectroscopy Screening Results for the Deep Interval 
Composite Soil Sample From the West Drainfield 

6.9 Gamma Spectroscopy Screening Results for the Shallow Interval 
Composite Soil Sample From the South Drainfield 

6.10 Gamma Spectroscopy Screening Results for the Deep Interval 
Composite Soil Sample From the South Drainfield 
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Section 6.1 

ER Site 147 
Summary of Constituents in the 1991 Septic Tank Septage Samples 

Building 9925 
Coyote Test Field 

Sample ID No. SNLA008426 
Tank ID No. AD89039R 

On July 16, 1992, aqueous and sludge samples were collected from the inactive septic tank 
and seepage pit serving Building 9925. Analytical results of concern are noted below. 

• Trichloroethene (TCE) was detected in the aqueous sample at a level of 
1.7 mg/L, which exceeds the New Mexico Water Quality Act discharge limit 
(NMDL) of 0.1 mg/L, the City of Albuquerque (COA) discharge limit of 
5.0 mg/L, and the Resource Conservation and Recovery Act (RCR.:\) toxicity 
characteristic (TC) limit of 0.5 mg/L. 

• Cadmium was detected in the aqueous sample at a level of 0.014 mg/L. which 
exceeds the NMDL of 0.01 mg/L. 

• Copper was detected in the aqueous sample at a level of 1.4 mg/L, which 
exceeds the NMDL of 1.0 mg/L. 

• Lead was detected in the aqueous sample at a level of 0.074 mg/L, which exceed 
the NMDL of 0.05 mg/L. 

• Total phenolic compounds were detected in the aqueous sample at a level of 
0.012 mg/L. which exceeds the N1v1DL of 0.005 mg!L. 

No other parameters were detected in the aqueous sample above NMDLs, COA discharge 
limits, or RCR.A TC limits that identify characteristic hazardous waste. 

Laboratory control samples for total phenolic compounds were out of laboratory control limits 
(no analyte was detected), but the analyses were not repeated. The analytical data for 
phenolics is. therefore, qualified. 

During review of the radiochemistry sludge data. the following item was noted: 

• 
226Ra. measured at 0.645 pCi/mL by gamma spectroscopy, does not exceed the 
rL calculated during this monitoring effort. However, this finding exceeds U.S. - - -
Department of Energy derived concentration guideline limit of 0.5 pCi/mL. 
226 Ra was measured in the aqueous sample at 0.0007 pCi/mL. 



ER Site 147 
Summary of Constituents in the 1992 Septic Tank Septage Samples 

Results of Septic Tank Analyses 
~ (LIQUID SAMPLES) 

Building No./Area: 9925 CTF 

Tank 10 No.: AD89039R 

Data Sampled: 7/1Ml2 

Sample 10 No.: SNLA-00842€ 

State COA 

Measured Discharge Discharge 

Analytical Paramalllr Cancentratlon Limit Limit Comments 

Volatile Oroanics (EPA 624) (mQ/1) (mQ/1) (mQ/ll 

Trichloroethane 1.7 I 0.1 (TT0-5.0) Exceeds State Umit; Exceeds RCRA TC limit of 0.5 mg/L 

I 
Semivolatile Organics (EPA 525) (mQ!Tl lmQ/1) (mQ/1) 

NoM detected above laboratory Paramete r (TT0-5 0) 

reporting limits I Specific 

I 
Pesticides (EPA 608) (mg/1) (mQ/1) (mQ/1) 

Nooo detected above laboratory I NR (TT0&5.0l 

rep:lrting limits 

PCBs (EPA 608) (mg/1) (mQ/1) (mQ/1) 

Nooo detected above laboratory 0.001 (TT0-5.0) 

reportino limits 

Merals (mg/1) lmg/1) (mall) 

Arsenic 0.0085 0.1 2.0 

Barium 0.78 {O 20.0 

Cadmium 0.014 0.01 2.8 Exceeds State Umit 

Chromium 0.029 0.05 20.0 

Copper 1.4 I 1.0 16.5 Exceeds State Umit 

La ad 0.074 0.05 3.2 Exceeds State Umit 

Manganese 0.18 0.20 20.0 

Mercury 0.0011 0.002 0.1 

Nickel --- NR 12.0 Not analyzed 

Selenium NO (0.010) 0.05 2.0 

Silver ND (0.010) 0.05 5.0 

Thallium ND (0.010) NR NR 

Zinc 3.2 10.0 28.0 

Uranium 0.01 5.0 NR 

Misc&llaneous Ana/ytes (mq/1) (mg/1) (mg/1) 

Phenolic Compounds 0.012 0.005 4.0 Exceeds State Umit 

Nill'ates!Nitrites 1.7 10.0 NR 

Formaldehyde 0.95 NR 260.0 

Fluoride 0.47 1.6 180.0 

Cyanide 0.061 0.2 8.0 

Oil and Grease 2.3 NR 150.0 

Radiological Analyses (pCi/1) (pCi/1) (pCi/1) 

Radium 226 0.7 +I· 0.1 30.0 NR 

Radium 228 0 +I· 30 30.0 NR 

Gross Alpha 30 +1- 20 NR NR 

Gross Beta 60 +I· 50 NR NR 

Tritium ·190 +I· 595 NR NR 

NR • Not R99ulated; ND(t.t) • Not Detected (Reporting Umit); TC. Toxicity Characteristic of Hazardous Waste 
"*"'• Ctly and Slln• ~ u,..,. .,. lof' ~.,..,.,PILl~"'" Ctry ~"'"' ~ 1a dl.::h•rg.. 0'1 .. ,...,., eof'l~l and ~ MJI'tC ,_. ..... au• lmta .,.,.., 10 efft...-nt dnch~e<f on10 or 

~ th.e a.Jrl-=- cJ ""- grm.~nd 

p,..j·~. City ol. A~ NM s ... , u- •nd w ... ..,.Con-tn:,l Ordrn..nca {1gool. SecltOfl ~3 .... d New Meoca Wn.rOJ•irv Contm4 CornmiNOI'\ ~~hOMI f1g,&lll. $.c:bon J...100 
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..:~cl:Lauu o.1, cuncmaea: 

ER Site 147 
-Summary of Consf!tuents in the 1992 Septic Tank Septage Samples 

Building NoJArea: 

Tank ID No.: 

Date Sampled: 

Sample ID No.: 

I Analytical Parameter 

Water Content 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth-21 4 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

ND = Not Detected 
NA = Not Applicable 

AJJWP/5·93/SNL:FC792-7Et:: 

II 

I 

Results of Septic Tank Analyses 
(Sludge Sample) 

9925 CTF 

AD89039R 

7/16/92 

SNLA008426 

Measured 

I 
.±. 2 Sigma 

II Concentration Uncertainty 

92.20 NA 

1.6 NA 

41.8 NA 

4.0 NA 

4.9 NA 

441 NA 

26.8 NA 

10.4 NA 

0.78 NA 

--- I NA 

0.90 NA 

N0(1.0) NA 

N0(0.5) I NA 

447 NA 

27 15 

28 25 

7 12 

31 26 

19 14 

30 24 

24 14 

28 22 

-190 I 595 I 
0.0612 0.00914 

0.0112 0.00310 

0.522 0.0719 

0.0403 0.00509 

0.0528 0.00768 

0.645 0.0795 

<0.172 NA 

0.0170 0.00381 
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Units I 
o/o 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg;kg 

mg/kg 

mgikg 

mg/kg 

mg/kg 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCitg 

pCi/g 

pCiiL I 
pCi/mL 

pCi/mL 

pCi/mL 

pCi/mL 

pCi/mL 

pCi/mL 

pCi/mL 

pCi/mL 



Section 6.2 

ER Site 147 
-:~~ummary ofConstituents in 1994 and 1995 West and North Septic Tank Samples 

Sample Sample Sample Sample 

Number Tvpe Date Matrix Method 

WEST SYSTEM SEPTIC TANK SAMPLES: 
May 199-l Samples: I 

015-l66-S Grab : 51919-+ i Sludge : 82-+0 (VOCs) 

! i 
! 

I 

j ; i 

015.t66-7 Grab i 51919-+ I Sludge i 8270 (SVOCs) i 
I 

Comoound Name Result 

2-Butanone : 0.-+1 B.J 
Methylene Chloride I 0.37 B.l 

1.2-Dichlorobenzene 0.28 J 
2-Methylnaphthalene 0.10 J 

Reponing 
Limit 

orM.DA 

1.00 
0.50 

0.33 
0.33 

Error * u . r !ll!S 

NR mglkg 

NR mglkg 

NR mglkg 
NR mg/kg 

I : i 1 Bis(2-Ethylhe:-.:yl) Phthalate 2.70 J 0.33 NR mglkg 
i 

i I Di-N-Butyl Phthalate I 0.036] 0.33 NR mglkg 
I I ' I 

i I I i Fluoranthene I 0.075 J r 0.33 NR mglkg 

I i I i Phenanthrene i 0.092 J 0.33 NR mglkg I 

I 
I I : }>yTene ! O.O..J.2 J 0.33 NR mglkg I I 

i i ! i ! 
015-+66-3 Grab ! 5/9/9-J. [ Liquid ! 9065 I Phenolic compounds ! ND 0.01 NR mg/L I 

0 15-+66-6 Grab ! 5/9/9-J. ! Sludge I 9065 I Phenolic compounds 1 J 3.8 NR mg/kg 
I : I i 

I 

I 

0 15-+66-2 Grab 5/9/9-J. ! Liquid I Total Metals (6010) 1 Arsenic ! 0.00-l-5 J 0.01 NR mg/L 
I 

' I Total Metals (6010) i Barium i 0.031 0.01 NR mg/L 

i I I Total Metals (6010)! Cadmium i ND ' 0.005 NR I mg!L 

i : I Total Metals (60 10) i Chromium I ND 0.01 NR ; mg!l_ 

I i I Total Metals (60 10) I Lead .I ND 0.003 NR ! mg!L : 

i I I Total Metals (7470) I Mercury i ND : 0.0002 I NR : mg!L I 

I I Total Metals (60 10) I Selenium I ND 0.013 NR mg!l 

I I Total Metals (6010)! Silver I o.oo52 1. 0.01 NR I mg!,_ 
I 

I ! i I ; 

r 

0 15-l-66-..J. Grab 5/919-+ i Sludge I TCLP/6010 ! Arsenic t ND 0. I ; NR i mg!L 

i i TCLP/6010 i Barium I 0.76 B 0.01 NR I mg!L 
' I 

I TCLP/6010 Cadmium ! ND 0.005 NR I mg/L I i ! ' i 

i 
' I TCLP/60IO I Chromium I ND i 0.01 NR I mg/L I I 

I I 

TCLP/60IO I Lead i ND 0.05 NR I mg/L I I I 

i j i TCLP/7470 ! Mercury I ND ! 0.000-+ NR ! mg/L I I I 

i i i TCLP/60IO I Selenium I ND ; O.OI2 i NR ! mg/L i I 

i 
I I 

TCLP/6010 ! Silver i ND NR! mg/L I ! 0.01 
I i ! ! I 

! I I : 
0 I 5-l-66-5 · Grab 

; 

51919-+ i Sludge I 8330 I I ..J. Explosive compounds I ND !.-+- 13 ; NR : ug/kg I I I 

i i I I i 
015-+66-10 Grab 5/919-+ !·Liquid I HASL-300 I Uranium-233/23-+ I ND -+.3 0.5 pCi/L I I 

' : (Isotopic uranium) 1 Uranium-235 I ND 0.087 : 0.0-+6 i pCi/L I 

! Uranium-238 I ND I I 2. I : 0.29 I pCi/L 

i I I 

' I 

0 15.+66-9 Grab : 5/9/9..J. Liquid I EPA H-OI Tritium i ND 380 170 pCi!L 

! I 1 ! 

, 0 15-+66-11 Grab ! 5/9/94 Liquid I Gamma Spec. 70 Radionuclides ! ND I 0.0079-17 .-+ NR : pCi/g. 
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Section 6.2, continued: 

-:·.::c::: :~. ER Site 147 
Summary ofConstituents in 1994 and 1995 East and West Septic Tank Samples 

Sample Sample Sample 
Number T D 1 voe ate 

Sample 
M atn:x M h d et o 

WEST SYSTEM SEPTIC TANK SAMPLES, continued: 
015466-12, Grab 5/9/94 ! Sludge : Gamma spec. 

: j I 
I I 

i I 

! 
I 
I ! 

I i : I 

: ! 

: I 
I ' I i 

; : : i 
: i 

! i 
: ! I 

Januar~· 1995 Sample: i ; 
021476-4 i Grab ' 1125/95 ! Sludge I HASL-300 I 

: 

: 

! 
i 

i 
I 
I 

I 

! 

I 

; 

I 

! 

c OlTijJOUn dN a me 

Uranium Series: ' 

Radium-226 : 

Thorium series: 
Thorium-232 
Radium-228 
Thorium-228 i 

Lead-212 ' 

Other radionuclides: 
Cesium-137 I 

I 

Potassium-40 i 
: 

' 

Uranium-234 i 
I 

R esu t 

0.602 

0.0679 
0.0679 
0.0796 
0.0799 

0.0172 
0.826 

4A 

Reporting 
Limit 
MD<\ E or .. rror 

NR 0.32') 

NR 0.05 I 
NR 0.051 
NR o.o:;<J 
NR 0.039 

NR ' 0.014 
NR 0.216 

0.013 0.55 

i : I (Isotopic uranium) I Uranium-235 i 0.098 0.029 0.045 
I i I I I Uranium-238 j 3 ' 0.029 0.39 I 
I I ! I I i 

i i i ; 

NORTH SYSTEM SEPTIC TANK SAMPLES: I : 

021473-10 Grab ' 1125/95 : Sludge I 8240 (VOCs) I 2-Butanone , 10 ' 10 NR : I : 

: I I I Acetone . ! 58 I lO NR : I 

I i I Benzene. Methyl- i 9.9 I 5 NR : i 
! I i I I Carbon Disulfide 1.61 [ 5 I NR I I 

i ; I I I Methylene Chloride I 1.71 : 5 NR I 

' ! I I 

i I : I : I 
021474-9. Dupl. i 1/25/95 j Sludge I 8240 (VOCs) I 2-Butanone i 7.2 1 ]() ' NR i 

I i ' Acetone 36 ! 10 : NR 
I 

I I I 

l 
; ! I Benzene. Methyl- ! 8.2 i 5 NR : ' : 

I : Carbon Disulfide I 1.61 : 5 I NR i 
: 

I I Methylene Chloride 1.81 \ 5 : NR ! ' 
' I ' ! I ' : 

I 

02J.J.73-3. Grab I 1125195 ! Liquid ! 8270 (SVOCs) I Multiple SVOC compounds 1 ND II 0.20. or so: NR : 

: I : : I 
I I ' 

021.).74-2! Dupl. 1/25/95 I Liquid I 8270 (SVOCs) i Multiple SVOC compounds I ND I I 0.20. or 501 NR ! 
i i I i 

02I.J.73-IL Grab i 1/25/95 : Sludge I 8270 (SVOCs) I Bis(2-Ethylhe:•;yl) Phthalate 640 1 i 1.400 I NR I 
! ! i ' I I 

021474-10: Dupl. ! 1/25/95 i Sludge I 8270 (SVOCs) I Bis(2-Ethylhexyl) Phthalate I 4.300 ' 990 ; ! NR ! 
: I I I : I 

I 

021.).73-6: Grab 1/25/95 : Liquid I 8330 I l.J. Explosive compounds ND ! 0.02-0.84 i NR 
I I I i 

021474-5. Dupl. ; 1125/95 i Liquid I 8330 I 14 Explosive compounds ND i 0.02-0.84 NR 
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Ills 

pCi/g 

pCi/g 
pCi/g 
pCi/g 
pCilg I 

pCi/g 
pCilg 

pCi/g 
pCi/g 
pCi/g 

uglkg 
uglkg 
ug/k' 
uglk._ 
uglkg 

uglkg 
uglkg 
ug/kg 
uglkg 
uglkg 

ug/L 

ug!L 

ug/kg 

ug/kg 

ug/L 

ug/L 



Section 6.2, continued: 

cc ER Site 147 
.- Sunimary ofConstitue~~in 1994 and 1995 East and West Septic Tank Samples 

Sample Sample Sample Sample 
Number Tvpe Date Matnx Method Comoound Name 

NORTH SYSTEM SEPTIC TANK SAMPLES, continued: 
021-HJ~ i Grab 1 1125/95 ! Liquid ! Total Metals/6010 : Arsenic 

I , I Total Metals/60 10 ; Barium 
i , ; Total Metals/60 10 : Cadmium 

i Total Metals/6010 i Chromium 
i Total Metals/60 10 : Lead 

I l Total Metals/6010 : Selenium 
I l I Total Metals/60 10 i Silver 

021-l-73-5 : Grab I l/25/95 I Liquid I Total Metals/7470 ! Mercury 

! I I I 
, I I 

021~7~-J' Dupl. I 1125/95 i Liquid I Total Metals/6010 ! Arsenic 
I ' / Total Metals/6010 I Barium 
! · i Total Metals/6010 1 Cadmium 
1 ! i Total Metals/6010 : Chromium 
1 

, I Total Metals/6010 i Lead 
! l Total Metals/6010 ; Selenium 
1 ; ; Total Metals/6010 i Silver 

021~7~~: Dupl. \ 1/25/95 I Liquid I Total Metals/7470 ! Mercury 

I I I I 
021~73-11: Grab I 1125195 l Sludge I Tota1Meta1s/6010 I Arsenic 

I ! I Total Metals/6010 I Barium 
I I I Total Metals/6010 I Cadmium 
I ! Total Metals/60 10 i Chromium 
! 1 i Total Metals/60 10 i Lead 
i 1 I Total Metals/7470 i Mercury 
i 1 Total Metals/60 10 j Selenium 
I , I Total Metals/6010 : Silver 

021~7~-10' Dupl. I 1/25/95 i Sludge I Total metals (6010) i Arsenic 
' I Total metals (6010) i Barium 

i I Total metals (6010) i Cadmium 
i Total metals (60 10) ! Chromium 
i Total metals (6010)! Lead 
I Total metals (7471) · Mercury 
I Total metals (60 10)' Selenium 

I ! Total metals (6010), Silver 
i i ; 

02l-P3-8 Grab i l/25/95 ' Liquid i HASL-300 Uranium-23~ 

I (Isotopic uranium) i Uranium-235 

I ! Uranium-238 

! i 
021H~-7 1 Dupl. I l/25/95 i Liquid I HASL-300 : Uranium-23~ 

! I (Isotopic uranium) i Uranium-235 
Uranium-238 

6-7 

Resu t 

ND 
0.096 
ND 
ND 

0.011 
ND 
ND 
ND 

ND 
i 0.059 ' 

ND 
ND 

; 0.00~1 i 

i ND 
ND 
ND 

i ! 
'! 2.5 ! 
i 86.8 i 

I 1.3 

1 6.4 i 
10.6 I 

I o.21 i 
1.2 
ND 

2.6 
I ss.4 i 

1.9 I 
6.2 I 
11.7 ! 

l 0.28 
2.3 i 

ND I 
i ! 

l 2.5 B i 
I ND I 
f 1.3 B l 
I : 
! 2.6 B 
' O.OH i 

1.7 B ; 

Reponing 
Limit 

or MD. A. Error* Unus 

0.01 l\'R mg!L 
0.01 l'<'R mg!L 

0.005 ~'R mg!L 
0.01 NR mg!L 

0.003 NR mg!L 
0.0065 l\TR mg!L 

0.01 NR mg!L 

0.0002 l'<'R mg!L 

0.01 NR mg!L 
0.01 1\'R mg!L 

0.005 NR mg!L 
0.01 N'R mg!L 

0.003 NR mg!L 
0.0063 NR mg/L 

0.01 NR mg!L 
0.0002 NR mg!L 

NR : mg/kg 
1 NR 1 mglkg 

0.5 NR I mglkr 

NR I mglk~ 
5 i NR I mglkg 

0.1 : NR I mg/kg 
0.5 ! NR I mg/kg 

' NR mg/kg 

NR mg/kg 
, NR mg/kg 

0.5 ! NR mg/kg 

NR I mglkg 
5 NR mglkg 

0.1 , NR mg/kg 
0.5 NRI mglkg 

NR I mg/kg 

0.0~4 0.37 I pCi!L 
0.066 • o.o~8 I pCill 
0.06 0.2~ i pCi/L 

I 
0.065 0.~~ I pCi!L 
0.029 I O.OH : pCi!L 
0.065 0.33 i pCi!L 



Section 6.2, concluded: 

: ER Site 147 
-Summary ofConstituents in 1994 and 1995 East and West Septic Tank Samples 

Sample Sample Sample 

Reporting 
Limit 

Number Tvpe D ate 

Sample 

M atnx M I d et1o c ornpoun dN arne R esu t or MD A E .. rror 

IJVORTH SYSTEM SEPTIC TANK SAMPLES, concluded: 
021-173-12' Grab ) 1/25/95 I Sludge j HASL-300 i Uranium-234 29 0.037 

' (Isotopic uranium) i Uranium-235 0.89 0.029 : i 
I ! i i Uranium-238 16 0.029 i I 

I 

' I I 

021-17-1-11' DupL I l/25/95 ! Sludge i HASL-300 Uraniwn-234 27 0.026 
I 

I I 

I I i (Isotopic uranium) ; Uraniwn-235 ' 0.6 0.036 
' 

I 

I ' I 
I I I i I 

021-173-!Si Grab I 1/25/95 I Liquid I EPA-600 906.0 I 
I I I I I 

021-17-1-13! Grab 
; 

1/25/95 i Sludge I Gamma spec. i 
I : i I 
: I I I 
• 

I I I 
; ; I I 

i I 

: I i 
I 

: i I I 
i ! ! ! 

I 

i 
! I 

i ! ! I 
! I I I 

I 

! I I 
I 

I i I 
I I 

I I i i I 

' i ! 
I 

! ! I i I 

August 1995 Sample: I I 

025087-00 Grab I 8117/95 I Liquid I 8240 (VOCs) 

Notes 
B = Compound detected in asociated blank sample 

J = Result is detected below the reporting limit 
or is an estimated concentration. 

M.D.A =Minimum detectable activity 
mglkg = Milligrams per kilogram 
mg!L = Milligrams per liter 
ND =Not d+R[-l76]Cetected 
NR =Not reported by laboratory 
pCi/g = Picocuries per gram 

I Uranium-238 ! 

i ' 

I Tritium I 

I I 
I Uranium Series: i 
i Thorium-23-1 i 

L Radium-226 : 
I Lead-214 : 

i 

i Bismutll-21-1 : 
I 

i Thorium Series: 

I Radium-228 I 
I 

I Actinium-228 I 
i Thorium-228 

.. 
: 

I Lead-212 I 
I I 

! Thallium-208 I 
I 

I Actinium Series: I 
I 

I Uranium-235 i 
! Other Radionuc/ides: I 
I Potassium-40 I 
i I 
/ ! 
I Multiple VOC compounds I 

pCi/L = Picocuries per liter 

Spec. = spectroscopy 

14 i 

ND I 
I 

I 

i 

9.3 
1.1 

I 

! 

1.5 
1.1 : 

I 

3 i 
I 

3 i 

2.3 I 
1.1 I 
2.2 I 

! 
0.49 I 

I 
10 I 

I 
I 

ND I 

SVOCs = Semivolatile organic compounds 

0.026 

2-10 

3.7 
0.96 
0.72 
0.99 

1.8 

1.8 
l.l 
0.6 

I 

0.-13 

7.4 

0.5-5 

TCLP = Toxicity Characteristic Leaching Procedure 
uglkg = Micrograms per kilogram 
ug/L = micrograms per liter 

VOCs =Volatile organic compounds 
* Error = plus or minus 2 sigma uncertainty 
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3.1 
0.15 

1.7 

2.9 
0.12 
1.6 

1-Hl 

2.5 
0.65 
0.5 

0.67 

i 1.3 
I l.3 
: 0.82 
i 0.4 
I 0.76 I 

! 
' 0.27 I 

' 
I 
i 

I 5.9 

i 
I 
I 

i NR 

* u . nits 

pCi/g 
pCi/g 

pCi/g 

pCi/g 
pCi/g 
pCi/g 

pCiiL 

pCi/g 
pCi/g 

; pCi/g 

i pCi/g 

: 
I pCi/g I 

i pCi/g : 

i pCi/g 

i pCi/g 

i pCi/g 

I ,. 

i pCi/g I 

! 
: 

: pCi/g 

I 
I 
I u_gll. 



ER Site 147 
Summary of 1994 PETREXn' Passive Soil-Gas Survey Results 

"' '-.-' for a Portion oftheNorth System. and all of the West System 
',, ,". .--- - .", i .,,7"" .. ' ,_. __ 

PETREX Relative Soil Gas Response Values 
(in ion counts) 
STD SITE 147 

Sample PCE TCE BTEX Aliphatics 

Phase I Sampling 
85 111270 ND 6714690 2127332 
86 10160 ND 3435438 516334 
87 42766 ND 34840 84939 
88 ND ND ND 1008 
89 ND ND 24323 19507 
90 8689 ND 20228 14104 
91 51240 ND 150081 118624 
92 ND ND ND ND 
93 16912 ND 238500 95907 
94 3386 ND 38925 17209 
95 49943 1901 75605 507326 
97 35848 ND 269602 70207 
98 ND ND 2214 830 
99 64721 ND 188942 5~3324 

100 41699 ND 10720 11299 
101 124381 30248 2793727 423533 
102 ND ND 136825 28551 
103 ND ND 897 11384 
104 ND ND ND ND 
105 5440 ND 80637 7034 
106 ND 2300 985268 2165901 
107 ND ND 50578 33994 
108 1265 ND ND ND 

D-1098 8307 ND 139849 52756 
D-1099 57510 ND 186008 440821 
D-1103 ND ND ND 6195 
D-1106 989 4537 756085 3266118 

* 139 ND ND 5334 10013 
* 140 ND ND ND 2593 

Phase II Sampling 
555 ND ND 1,384 3,652 
556 ND ND 12,238 5,983 
557 ND ND 3,206 904 
558 ND ND 628 1,170 
559 ND ND 14,650 13,140 
560 ND ND 8,898 5,737 
561 ND ND 619 979 

6-9 
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Section 6.3, continued: 

ER Site 147 
Summary of 1994 PETREXTM Passive Soil-Gas Survey Results 

for the South System 

PETREX Relative Soil Gas Response Values 

(in ion counts) 
STD SITE 147S 

Sample PCE TCE 

73 ND ND 
74 971 ND 
75 ND "No 
76 1128 ND 
77 80659 ND 
78 6736 ND 
79 31313 "No 
80 85083 20569 
81 134059 13193 
82 53089 1'-lu 
83 85678 1402 
84 303106 ND 

D-1 074 ND 1\U 

* 139 :NTI 1\D 

* 140 ND 1\i) 

PCE- Tetrachloroethene 
Indici?.tor Mass Pea.~(s) 16-+ 

ICE - T richloroethene 
Indicator Mass Peak(s) 130 

BTEX-Benzene, Toluene, Ethylbenzene/Xylene(s) 
Indicator Mass Peak(s) 78, 92, 106 

BTEX 

ND 
9832 
3616 

39326 
1265895 

31276 
462835 
785766 

5497832 
325814 
139325 

2009964 
1150 
5334 
l\1) 

Aliphatics - C4-C 11 Cycloalkanes/alkenes 
Indicator Mass Peak(s) 56, 70, 84, 98, 112, 

126, 140, 154 

D - Duplicate Sample 

Aliphatics 

ND 
15918 

853 
25599 

2129249 
57675 

606154 
2161458 
3894289 

461080 
221000 

5119333 
-953 

10013 
2593 

Sample numbers in thousands duplicate of sample numbers in hundreds 

* QNQC Blank Sample- No Compounds Detected 
above the PETREX Normal reporting Limits 

6-10 
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ER Site 147 
Summary of 1994 PETREXn1 Passive Soil-Gas Survey Results 

for a Portion of the North System Drainfield 

PETREX Relative Soil Gas Response Values 
(in ion counts) 
STD SITE 147 

Sample PCE TCE 

562 ND ND 
563 ND ND 
564 ND ND 
566 ND ND 
567 ND ND 
568 ND ND 
569 2,161 ND 
570 ND ND 
571 ND ND 
572 ND ND 
573 ND ND 

D-2567 ND ND 
D- 2569 7,940 680 

* 900 ND ND 
* 901 ND ND 

PCE- Tetrachloroethene 
Indicator Mass Peak(s) 164 

TCE - T richloroethene 
Indicator Mass Peak(s) 130 

BTEX-Benzene, Toluene, Ethylbenzene/Xylene(s) 
Indicator Mass Peak(s) 78, 92, 106 

Aliphatics - C4-Cl1 Cycloalkanes/alkenes 
Indicator Mass Peak(s) 56, 70, 84, 98, 112, 

126, 140, 154 

D - Duplicate Sample 

BTEX 

28,485 
1,355. 
3,259 
5,240 

318,770 
12,530 

1,961 
5,726 
8,220 

22,952 
2,782 

165,378 
20,233 

ND 
ND 

Aliphatics 

1,357,156 
9,838 
2,503 

11,707 
35,526 

6,396 
ND 

1,990 
1,043 

17,236 
1,890 

21,272 
5,353 

ND 
ND 

Sample nwnbers in thousands duplicate of sample numbers in hundreds 

* QAJQC Blank Sample- No Compounds Detected 
above the PETREX Normal reporting Limits 
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Sample 

Location 

Sample Sample Sample Sample (Figures 

Section 6.4 

ER Site 147 

Summary of Organic Constituents in Confirmatory Soil Samples 
Collected in the Three Drainfields and Around the Three Septic Tanks 

-- ---·· 

VOCs 
Top of Method 8240 

Sample 

Interval Ethyl- 2-Hexa- Meth. Total 

Number Matrix Type Date 1-2 or 1-3) (lbgs) Acetone Benz. none MEK MIDK Chloride PCE Toluene Xylenes 

N01·th Septic Tank Soil Samples: 
---~- --··---
018876-1 ,2 Soil field I /4/95 ST2-I 9 6.8 J ND ND ND ND 2.4 B,J ND ND ND 
-----~ ----- -=--=--- ---- ---
018877-1 ,2 Soil Field I /4/95 ST2-2 9 17 ND ND ND 2.5 J 1.9 B,J ND ND ND 
----~--. 

Not1h Dt·aintield Soil and QA Samples: -----,----- -=-
018894-1,2 Soil field 1/10/95 DF3-I 9 ND ND ND ND ND 2.4 B,J ND ND ND 

t---· -· 

018895-1,2 Soil field 1/10/95 DFJ-1 19 ND ND ND ND ND 2.8 B,J ND ND ND 
·---~ ·----
018896-1,2 Soil Field Ill 0/95 DF3-2 9 ND ND ND ND ND 2.4 B,J ND ND ND 
018897-1,2 Soil field Ill 0/95 DF3-2 19 4.6 J ND ND ND ND 2.5 B,J ND ND ND 

-· .. . - ~- --··- ... -·· - --- - - ·-·-- -· 

{) 18892-1,2 Soil Field I /'J/95 DFJ-3 9 ND ND ND ND ND 2.9 B,J ND ND ND --------- ------- ------
018893-1,2 Soil field I /9/95 DF3-3 19 ND ND ND ND ND 2.3 B,J ND ND ND 
018891-1,2 Soil Field 1/9/95 DF3-4 9 II ND ND ND 2J 2.6 B,J ND ND ND 
018898-1,2 Soil field 1/10/95 DF3-4 19 6.3 J ND ND ND ND 2.7 B,J ND ND ND 

'------

018886-1,2 Soil Field 1/9/95 Df3-5 9 ND ND ND ND ND 2.4 B,J ND ND ND 
-

() 18887-1 ,2 Soil field 1/9/95 DFJ-5 19 8.8 J ND 1.7 J ND. 2.1 J 2.5 B,J ND ND ND 
---- -·----- ------ ---· 
018888-1,2 Soil field 1/9/95 DF3-6 9 ND ND ND ND 1.1 J 2.6 B,J ND ND. ND 
----------· ------ ------
018889-1,2 Soil Dupl. 1/9/95 DFD3-6 9 3.4 J ND ND ND 1.6 J 2.8 B,J ND ND ND 
·-----· -------
018890-1,2 Soil Field 1/9/95 DF3-6 19 ND ND ND ND ND 1.8 B,J ND ND Nl) 
018899-1,2 Water EB Ill 0/95 Site 147 NA ND ND ND ND ND 3.3 B,J Nl) ND ND 

·- ----------- ------- ---~---- ·----------- ------- --- ----------
021452-1 Soil TB 1112/95 Site 147 NA 150 1.5 J 8.2 J 53 2.3 J 12 B 1.2 J 7.5 7 

6-14 

SVOCs TNT Screen 
Method 8270 Colorimetric 

Method 
!:==:: 

Based on 

I units. BEIIP DNBP Phenol EP/\8515 

.. ----:-::-· 
ND ND ND ND _ug/kg 

-- ~--
ND ND ND ND _llglkg_ 

----

·-- ---

----
ND ND ND ND ug/kg 

ND ND ND ND uglkg' 

ND ND ND ND ug/k~ 
ND ND ND Nl) ug/kg 

ND ND ND ND ~glkg_ --
ND ND ND ND yglk~ 
ND 44 J ND ND ug/kg 

ND ND ND ND -~•glk_g 
ND ND ND ND uglk£ 

-Nii- ---
Nl) ND ND _l~~lk&_ ·-- ··-------

ND ND ND ND ug/k~ 
-ND f----·· ND ND NS _tiglk~ 

---~-----· 

ND ND Nl) ND ~~-'!~ ~-- ·------------
ND Nl) ND NS _ugfl. 

---------------
NS NS NS NS ug/kg 



Sample Sample Sample Sample 

Number Matrix Type Date 

West Septic Tank Soil Samples: 
I - ------ -- __ .. ______ --------- ..-------

018874-1 ,2 Soil Field I /4/95 
-018875-1) c--Soil ---I7ield r-· I /4/95 

------ --- '---------'-· 

~Vest Dntinficld Soil Samples: 
018861-1,2 Soil Field I /3/95 
----· -,- -----
018862-1,2 Soil Field I /3/95 

Field r· 1/4/95 018872-1,2 Soil 
--------. --- -- - --------

() 18873-1,2 Soil Field 1/4/95 
018863-1,2 Soil Field 1/3/95 --- --------- --------- --------- ----------
() 18864-1 ,2 Soil Field 113/95 -- -------------- --------- - ----------- ---------
018870-1,2 Soil Field 1/4/95 
-------- ----- --~-·---- ------
018871-1,2 Soil Field 1/4/95 
() 18865-1,2 Soil Field 113/95 

- -- -- --
01886 7-1 ,2 Soil Dupl. 1/3/95 
018866-1,2 Soil Field 1/3/95 ------ --·-·- -- --------· --- ---------
018868-1,2 Soil Field 1/3/95 
------------ ------·- ----~--

018869-1,2 Soil Field 1/3/95 

Section 6.4, continued: 

ER Site 147 
Summary of Organic Constituents in Confirmatory Soil Samples 

Collected in the Three Drainfields and Around the Three Septic Tanks 

VOCs 
Sample Top of Method 8240 

Location Sample 

(Figures Interval Ethyl- 2-Hexa- Meth. Total 

1-2 or 1-3) (fbgs) Acetone Benz. none MEK MIBK Chloride PCE Toluene Xylenes 

------ ----- ~-STI-1 9 10 NO NO NO NO 2.3 1 NO I 1 
STI-2 9 13 NO NO 2.31 2.21 2.8 B,J NO 21 NO 

SVOCs 
Method 8270 

BEHP DNBP Phenol 

NO NO NO 
NO NO NO ------ r---

------
" 

OF I-I 5 18 NO NO NO 2.4 1 21 NO NO NO NO NO NO ---- ----
DFI-1 15 29 NO ND NO 2.3 1 21 NO ND NO NO NO NO 

" 

DFI-2 5 15 ND ND 4.3 J 1.9 J 2.2 J NO ND ND ND ND ND 
------- --- - -·- ----------- ----------- ----------- -- -------- --- ----------- --- --

DFI-2 15 16 ND ND ND ND 2.6 J ND 1.6 J ND ND ND ND 
DFI-3 5 33 NO ND 4.91 2J 2.2 J NO NO ND ND ND ND 

------ ------
ND -No 1-.. ------- ------- r---- ---- ----- ---

DFI-3 15 12 ND ND 2J ND NO ND 58 J ND 53 J 
------------- ---- --2.7 J ----f--------

DFI-4 5 27 NO ND NO ND ND NO ND ND NO ND 
~-----~ ------

DFI-4 15 17 NO ND NO 2J 2.41 NO NO NO ND NO ND 
DF 1-5 5 17 ND ND ND ND 2J ND ND ND ND ND ND 

---·--·---------- ---- . - --. ------------ ------ -- -------- -----·- ·---- -- --···- .. ---- ···-- -
DFDI-5 5 47 ND ND 6.2 J 2.61 2J ND ND ND ND ND ND 
OFI-5 15 10 NO NO NO- NO 1.8 J ND NO NO ND 

---------=-=----
ND 

--,---
ND 

------------ -------- ---- ND-
------ ----------_- -------

DFI-6 5 22 ND ND 3.61 2.3 J ND NO. NO ND ND ND 

DFI-6 15 12 NO II NO 4.1 1 2.1 1 ND NO ND ND ND ND 

6-15 

TNT Screen 
Colorimetric 

Method 

Based on I units' EPA8515 
r== 
--· 

NO _ug/k~ 

ND _ug/kg -----

------- ---

ND -~~~~~--------
ND ug/kg 

------
ND _uWJc~ 
ND ug/kg 
ND u~f!c~ 

----~-. -----------
ND ug!kg_ 

-------~· 

ND -~~~ ---~ ---------
ND _ug/kg 
ND _ll~{kg 

-------- -------
NS ~g/kg ------
ND -~/};~ ----------------
ND !lg/k~ ----------
ND ug/kg 



Section 6.4, continued: 

ER Site 147 
Summary of Organic Constituents in Confirmatory Soil Samples 

Collected in the Three Drainfields and Around the Three Septic Tanks 

Sample 
Location 

Sample Sample Sample Sample (Figures 

Number Matrix Type Date 1-2 or 1-3) 

South Septic Tank Soil Samples: 
I 018884-1,2 Soil-- -Field 1/9/95 ST3-I 

0 18885-1 ,2 Soil Field 1/9/9 5 ST3-2 

Sou~El!_in_!ield ~~il and QA Samples: 
018878-1 ,2 Soil Field 1/5/95 DF2-I 
_218879-.!2 Soil Field 1/5/95 DF2-I 
0 I !!!!80-1 ,2 'Sc;ii Field 1/5/95 DF2-2 
---------·--·-- ----- ------ -------------
018881-1,2 Soil Field 1/5/95 DF2-2 
--------1----
018882-1,2 Soil Field 115/95 DF2-3 --------- ~---- ---.------ ------
0 18!!83-1 ,2 Soil Field 1/5/95 DF2-3 
021402-1 Soil TB 1/5/95 Site 147 

Laboratory Reporting Limit for Soil 
Laboratory Reporting Limit for Water 
--~------ r · - _l ___ --~-~---- ------ ----- ··--- ---· 

Proposed Subpart S Action Le,·el For Soil 

Noles: 
B = Compound detected in associated blank sample 
BEHP = Bis(2-Ethylhe:\.·yl)phlhalale 
DNBP = Di-n-butyl-phthalate 
Dupl. = Duplicate soil sample 
EB = Equipment blank 
Ethyl-benz. = Ethylbenzene 
fbgs = feel below ground surface 

Top of 
Sample 

Interval 

(fbgs) Acetone 

10 5.5 J 
10 ND 

5 3.7J 
15 7.4 J 
5 1.7 J 

-------- ---~ 
15 ND 
5 ND 

1-------· 
15 1.51 
Ni\ 22 

10 

10 ------ ----

8E+06 

VOCs 
Method 8240 

Ethyl- 2-Hexa- Meth. 

Benz. none MEK MIBK Chloride PCE 

ND ND ND I.JJ 3.1 B,J 
ND ND ND I J 3.3 B,J 

ND ND ND ND 1.6 B,J 
ND ND ND ND 2.6 B,J 
ND ND ND ND 2 B,J 

--- r---,~ 

ND ND ND ND 2.1 B,J 
ND ND ND ND 2 B,J 
ND ND ND--~-ND 2BT-
ND ND 14 ND 4.1 B,J 

5 10 10 10 5 
5 10 10 10 5 

8E+06 None 5E+07. 4E+06 9E+04 

J = Result is below the reporting limit or 
is an estimated concentration. 

MEK = Methyl ethyl ketone 
Meth. chloride = Methylene chloride 
MIBK = 4-Methyl-2-pentanone 
NA = Not applicable 
ND = Not detected 
NS = No sample 

o-1 o 

ND 
ND 

ND 
ND 
ND 
ND 
ND 

i-:-·· 
ND 
ND 

5 
5 

1---

IE+04 

Total 

Toluene Xylenes 

ND ND 
ND ND 

ND ND 
ND ND 
ND ND ---------
ND ND 
ND ND 

-------
ND ND 
1.5 J 1.2 B,J 

5 5 
5 5 

2E+07 2E+08 

SVOCs TNT Screen 
Method 8270 Colorimetric 

Method 

Based on 

BEIIP DNBP Phenol EPA8515 

ND ND ND ND 
ND ND ND ND 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

-ND ------
ND ND ND 
ND ND ND ND --- -No----
ND ND ND 
NS NS NS NS 

330 330 330 1,000 
-

10 10 10 Ni\ --- -----

5E+04 8E+06 5E+07 4E+04 

PCE = Telrachloroelhene 
QA = Quality assurance 

I units! 

ug/kg 
ug/kg 

ug/kg 
ug/kg: 

-~lg/k~ 
ug/kg 

-~~~ 
ugl_!<g 
ug/kg 

_~:~glkg 

~ug~ 

ug/kg 

SVOCs = Semivolalile organic compounds 
TB = Trip blank 
TNT= Trinitrotoluene 
ug/kg = Micrograms per kilogram 
ug/L =Micrograms per liter 
VOCs = Volatile organic compounds 



Sample Sample Sample Sample 

Number Matrix Type Date 

North Septic Tank Soil Samples: 

018876-2 Soil Field -- 114/95 

018877-2 Soil Field 1/4/95 

INor·th Drainficld Sui! and QA Samples: 

018894-2 Soil Field 1/10/95 

018895-2 Soil Field I /I 0/95 
-

018896-2 Soil Field Ill 0/95 

018897-2 Soil Field III 0195 
------ -------- -· 

018892-2 Soil Field 1/9/95 

018893-2 Soil Field 1/9/95 

018891-2 Soil Field I /9/95 
I 018898-2 Soil rield Ill 0195 

018886-2 Soil Field 1/9/95 

018887-2 Soil Field 119195 

() 1881\8-2 Soil Field 1/9/95 
·-

018889-2 Soil Dupl. 1/9/95 
--------

() 18890-2 Soil Field I /9/95 

() 18899-3.4 Water EB Ill 0/95 
-------·--- ---------- --------- -· 

·--------·-----
\X~~~-~~~~ti_cT~ml•_~~~i~ S~~~~Jl_l_c_~: __ ·-·---

01887--1-2 Soil Field 114195 

0 I 8875-2 Soil Field J/--1/95 
-- - ---- -·· -- ----

w_~ [) ~"' ~,;,_~~-'''"" 
0 18861-2 Soil Field l/3/95 

---
o I 8862-2 Soil Field 113/95 

-------------- ------------
0 18872-2 Soil Field 1/4/95 

·- 0 I s0):} ., - Soil Field l/4/95 

" II 

.I;' 

Setion 6.4, continued: 
1:1 

ER Site 147 
Summal)' of RCRA Metals in Confirmatory Soil Samples 

Collected in the Three Drainfields ~md Arotmd the Three Septic Tanks 

I 

Sample Top of 

Location Sample RCRA Metals, Methods GOl 0 and 7471 
(Figures Interval 

\ u~i~s \ l-2 or l-3) (fbgs) As Ba Cd Cr, total Pb Hg Se Ag 
I 'I 
Jl'l j 

ST2-l 9 2.3 50.2 ND 3.7 5.6 ND ND ND mg/kL 
ST2-2 9 2.3 66.5 ND 3.7 4.1 J ND ND ND mg/kg 

DF3-1 9 3.8 68.8 ND 7.8 5.8 ND ND ND mg/kg 
DF3-1 19 3.1 62.7 ND 5.4 5.5 ND ND ND _r~g/kg 

DF3-2 9 6.9 34.0 ND 4.0 6.0 ND ND ND mgikg 
DF3-2 19 4.1 100 ND 5.6 I 0.3 ND ND ND --~~kg -

ND 
----f---·----

DF3-3 9 3.7 107 4.7 4.6 J ND ND ND mg/kg 
DF3-3 19 3 64.1 ND 5.5 39.7 ND ND ND mg/kg 

DF3-4 9 4.3 69.9 ND 5.5 7.4 ND ND 0.44 J mgikg 
DF3-4 19 2.2 65.6 ND 5.0 5.3 ND ND ND -~~lgikg----
DF3-5 9 5 94.6 ND· 5.2 5.5 ND ND ND mg/kg 
DF3-5 19 3.7 78.3 ND 6.2 6.5 ND ND ND 

____ , 
- . _ _!~~i..kJL.. 

DF3-6 9 4.2 140 ND 6.2 12.3 ND ND ND mg/kg 
f--

DFD3-6 9 3.5 110 ND 4.9 9.6 ND ND ND -~lglkg -
DF3-6 19 3.3 66.4 ND 5.6 14.4 ND ND ND mglk~?__ ·----·-----

Site 147 NA ND ND ND ND 0.003 ND ND ND .. ---~~~!~. ·------ ----------- ---------- --- -------------

------ -------

--- r----------------------- - -----
STI-1 9 2.7 51.5 ND 4.1 5.5 ND ND NIJ -~~ik(L -----
STI-2 9 3.2 138 Nn 4.7 5.1 ND ND ND - . 11~ gik_(; __ --- ---------- -------- -------·------ ----- ----- ---------- ·----- -------- ------------

-------- ------ ----------

------------------ ----- ---------· 
DFI-1 5 4.3 176 ND 3.~-t~J NO ND ND __ rn~ k~ -------· -----------
IJFI-1 15 3.9 49.9 ND 4.6 7.5 ND ND ND ---~~!flkg -----· ---------- ----------- ·-
DFI-2 5 5.8 355 ND 3.2 5.7 ND ND ND -· l~l~'_k~_ . ·-- ·--- ---------~ 

DFI-2 15 3.1 74.5 ND . 3.9 7.4 ND ND. ND mg'kg, 
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Section 6.4, continued: 
l. ,, 

1·,, 

' i 
ERSite 147 ,j 

Summary of RCRA Metals in Confirmatory Soil Samples 
Collected in the Three Drainfields and Around the Three Septic Tanks 

,_ 

Sample Top of 
L I 

Location Sample RCRA Metals, Methods 6010 and 7471 : 

Sample Sample Sample Sample (Figures Interval 

~ Number Matrix Type Date 1-2 or 1-3) (fbgs) As Ba Cd Cr, total Pb Hg . Se Ag 

West Drainfichl Soil Samples, continued: I. I 

0 I 8863-2 Soil Field I /3/95 OFI-3 5 3.6 212 NO 3.9 7.7 ND iNO NO -~1~tkg -
·-r-· f-

018864-2 Soil Field I /3/95 OFI-3 15 2.9 52.8 NO 3.5 5.0 NO .NO ND mgikg 

OJ 8870-2 Soil Field 114/95 OFJ-4 5 5 173 NO 3.0 3.1 J NO .NO NO niglkg 

0 I 8871-2 Soil Field J/4/95 OFJ-4 15 3.6 69.7 NO 3.9 9.9 NO NO ND mg/kg 

018865-2 Soil Field 1/3/95 DFI-5 5 3.2 151 NO 4.4 4.8 J ND NO ND 
·- -~~~---------------

0 I 8867-2 Soil Dupl. I /3/95 DFOI-5 5 5.1 181 NO 4.2 4.8 J ND NO ND ~~ --
018866-2 Soil Field I /3/95 DFI-5 15 2.7 40.8 NO 4.8 6.7 ND iN!) ND -~~~~~-------- ·-·----- -- ---f----- --·---· 
() 18868-2 Soil Field 1/3/95 OFI-6 5 4.8 117 ND 3.5 4.3 J ND NO ND ~gikg 

·------:--
018869-2 Soil Field 1/3/95 OFJ-6 15 2 34.2 NO 3.7 5.5 ND 'NO NO ---~n~/kL_ ---·---· ----

-

South Septic Tanl\ Soil Samples: 
------- ------- ·------- ------- --------- -----------------·--------- ----,------- ·- ··-·· --------· --- ------------ - -·-··-- ·-···-

0 18884-2 Soil field 1/9/95 ST3-I 10 5.1 245 ND 6.9 8.4 ND ND ND _llll?_~g-
018885-2 Soil Field J/9/95 ST3-2 10 5.4 241 ND 6.1 __ ]~?. __ ND ND ND ___ mg/k~ __ 

---------- --·- -----··--·- ------------ ------- --·-·------ -------- ------------ -------- -·-- ·--- ------·-·- -------·-· ... ··---

----- --·-· 

Snuth Drainlicltl Snit Samples: 
·------·-·---· ------------- ------ ----

018878-2 Soil Field 115195 DF2-l 5 2.5 76.2 ND 2.7 7.3 ND 'ND ND --~-lg/k~_ --------· 
018879-2 Soil field 1/5/95 Df2-l 15 4.2 50.8 ND 6.3 4.3 J ND ND ND ---~~~~~------ --- " - - -- ·-·- - --- ------- -- -- --- ------- ---- -----------
() 18880-2 Soil Field 115/95 DF2-2 5 3.7 57.6 ND 5.1 6.0 ND ND ND ___!ng~k_s_ ----
018881-2 Soil Field I /5/95 Df2-2 15 3.1 34.3 ND 6.4 23.3 ND ND ND -~!gi~L-

·-·----~-~-- ----------- --·--- ---- -----
018882-2 Soil Field J/5/95 DF2-3 5 3.6 75.5 ND 4.6 8.1 ND ND ND --~~~~L. - --- ··------·-
OJ R8lD-2 Soil Field l/5/95 DF2-3 15 2.2 37.1 ND 5.4 4.0 J ND ND ND mgt kg 

Laboratory Reporting Limit for Soil I I 0.5 I 5 0.1 0.5 I _.!:'2~~!L ---
Laboratory Reporting Limit for Water 0.01 0.01 0.005 0.01 0.003 0.0002 0.005 0.01 _ _l~l_!f_i!~------1 -------

- -------~34--
------------ -------- ---

Numbl:r of SNUNM 13al:kground Soil Sample .t\nalyscs * IS 727 I ,740 647 536 1,724 2,302 N/\ 

SNLil{M Soil11nckgrmu~d R~n~c * __ [ _ .. _. . _ I__ _________ 
----·------- ····----- --· . 

2.1-7.9 0.5-495 o.0027-o.2 0.5-31.4 0.75-103 O.OfHl I-O.Ii8 0.0:17-17.2 OOOIIi-8.7 mgikg 
- -- . --·- -- ··--·-··· ·-----···· -- - ----

S~_!_!_'!:l_tv1~~>illlat.:kgroumllJTL or 'JSth l'l:n:l:ntill: * 7 214 O.<J 15.<J 11.8 <0.1 <1.0 <1.0 --'-'~~~kg ___ 

I 
f----- --------

Proposed SubpartS /\ction Level For Soil 0.50 6,000 RO 80,000 ** 400 *** 20 400 400 mg' kg 

Ill 



Section A-4, continued: 

ERSite 147 
Summary of RCRA Metals in Confirmatory Soil Samples 

Collected in the Three Drainlields and Around the Three Septic Tanks 

Notes: 

As= Arsenic. Arscnic background concentrations presented above arc based on analyses of subsurface soil samples collected in the Coyote Test Field (CTF) area. 

Ba .7. Barium. Barium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest and CTF areas. 

Cd =Cadmium. Cadmium background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF, and Offsite areas. 

Cr =Chromium. Chromium background concentrations presented above arc based on analyses of subsurface soil samples collected in the Southwest area. 

Pb = Lead. Lead background concentrations presented above are based on analyses of subsurface samples collected in the Southwest and Offsite areas. 

llg = Mercury. Mercury background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Soutlmest, CTF and Offsite areas. 

Se =Selenium. Selenium background concentrations presented above are based on analyses of surface and subsurface soil samples collected 

in the North, Tijeras, Soutlmcst, CTF and Offsite areas. 

Ag =Silver. Silver background concentrations presented above are based on analyses of subsurface soil samples collected in the 

North, Tijeras, South\\·cst, CTF, and Offsitc areas. 

Dupl. =Duplicate soil sample 

EB =Equipment blank 

fbgs = Feet bdow ground surface 

J -- Result is helm\· the: n:porting limit or is an estimated eonccntration. 

mg'kg = Milligrams per kilogram 

mg/L '~ Milligram~ per liter 

NA = Not applicable 

ND =Not detected 

QA = Quality assurance 

UTL =Upper Tolerance Limit 

*IT March 19% 

** 80,000 mgkg is for Cr3
+ only. For cr, proposed SubpartS action level is 400 mglkg. 

* * * No proposed Subpart S action level for lead in soil, 400 ppm is EPA proposed action level (EPA July 1994) 
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Sample Sample Sample Sample 

Number Matrix T)lJC Date 

Not·th Drainfield Soil and QA Samples: 

() 1889'-1-5 Soil field I /I 0/95 

018895-5 - Soil field Ill 0/95 

018896-5 Soil Field Ill 0/95 
-

Soil--018897-5 Field Ill 0/95 
--

() 18892-5 Soil Field 1/9/95 
-----·-· 

() 18893-5 Soil Field 1/9/95 
-------· 

() 18891-5 Soil Field 1/9/95 
-----------·-

018898-5 Soil Field Ill 0/95 
--

() 18886-5 Soil Field I /9/95 
--· 

018887-5 Soil Field 1/9/95 

() 18888-5 Soil Field I /9/95 
-------·------

018889-5 Soil Dupl. I /9/95 

() 18890-5 Soil Field I /9/95 
-------- ----

018899-5 Water EB Ill 0/95 

0 I S8S6-4 Soil Moist. Compos. I /9/95 
-------- -------

tll X8X7...:J Soil Moist I /9/95 

Section 6.4, continued: 

ER Site !47 
Summary of Isotopic Uranium and Tritium in Confirmatory Soil Samples 

Collected in the Three Drainfields and Around the Three Septic Tanks 

Isotopic Uranium 
Method HASL-300 

Sample Top of 

Location Sample U-233/ U-233/ U-233/ 

(Figures Interval U-234 U-234 U-234 U-235 U-235 U-235 U-238 

l-2 or 1-3) (fbgs) Result Error* M.D.A. Result Error * M.D.A. Result 

DF3-l 9 0.74 0.14 0.027 0.027 0.022 0.012 0.67 

Df3-l 19 1.3 0.21 0.049 0.054 0.036 0.039 1.1 

DF3-2 9 0.89 0.16 0.032 0.029 0.025 0.027 0.91 

DF3-2 19 0.79 0.15 0.043 0.022 J 0.023 0.032 0.81 

DF3-3 9 1.2 0.41 0.28 ND 0.089 0.22 0.67 

DF3-3 19 0.96 0.16 0.028 0.041 0.029 0.032 1.0 
-------ro.cm ----

DF3-4 9 0.77 0.15 0.045 O.Q35 0.03 0.83 

DF3-4 19 0.98 0.17 0.012 0.039 0.026 0.012 0.80 

DF3-5 9 0.77 0.14 0.043 0.027 0.022 0.012 0.73 

DF3-5 19 0.91 0.18 0.074 0.011 J 0.024 0.045 0.90 

DF3-6 9 0.80 0.16 0.06 0.011 J 0.024 0.045 0.84 

DFD3-6 9 0.86 0.19 0.056 0.072 0.053 0.056 0.84 

DF3-6 19 0.99 0.18 0.041 0.023 J 0.027 0.041 0.91 

Site 147 NA 0.085 0.056 0.06 ND 0.014 0.052 0.036 J 
DF3-I/6 9 

.f-.----- ---.- ------
DF3-l/6 19 

U-238 U-238 

Error* M.D.A. 

0.13 0.027 

0.19 0.065 
0.16 0.027 
0.15 0.046 
0.29 0.27 

0.17 0.032 
-,----

0.16 0.041 

0.14 0.026 

0.14 0.04 

0.18 0.061 

0.20 0.092 

0.20 0.092 

0.17 0.041 

0.057 0.096 

,-------· ---
-- ·--- ' ~-0111129~ ····------- --------· ----- ----- --------- ----- ----------

---
Not1h Septic Tanl{ Soil Samples: 

o.o3-s 
1----c---:-·-· ·----------- H=-----=r----0 I 8876-5 Soil Field I /4/95 ST2-1 9 1.00 0.16 0.056 0.066 0.038 O.SS 0.14 0.048 

·--·---- -----
0 I S877-5 Soil Fielr.l 1/4/95 ST2-2 9 0.96 0.15 0.03 0.032 0.022 0.01 0.99 0.16 0.04 

6-20 

Tritium 
Method 

EPA-GOO 906.0 

Result Error* M.D.A. I Units 

_pCi/g 
_ pCi/g 

_ pCi0L_ 

__ pCi[~_ 
_r_Ci/g_ 

·---·-'---- ------- ... .P~i(~_ 
_pCi/g _ 

·--- _ pCi//2_ 

_l_)~i/~ 

---- _ pCi/~-
pCi/g ---

·---· _ pCi/g_ 

·--- _l_)Ci/g 

---·--- --- _ pCi-2::._ 
ND 140 230 _ r~i0:. ·1---- ---. 
ND 140 230 .P._~i~~--------- ---------------

-------·· . -----
---·-------- ·---· -

--~c:~~ 
pCi/g 



Sample Sample Sample Sample 

Number Matrix Type Date 

·West Drainficld Soil SamJJics: 
018861-5 Soil Field I /3/95 
018862-5 Soil Field I /3/95 
018872-5 Soil Field I /4/95 
--

018873-5 Soil Field 1/4/95 
-----

018863-5 Soil Field 1/3/95 
018864-5 Soil Field 113195 ·-------------
() 18870-5 Soil Fidd I /4/95 
----- ----- ---------

018871-5 Soil Field I /4/95 --------------
() 18865-5 Soil Field I /3/95 

-
018867-5 Soil Dupl. 113/95 
018866-5 Soil Field I /3/95 
----r-----

018868-5 Soil Field 1/3/95 
018869-5 Soil Field 1/3/95 

018861-4 Soil Moist. Compos. 1/3/95 
-

018862-4 Soil Moist. Compos. 1/3/95 
-----

·--- ·------- ---------- ------ ------
\Y_~!_~~ptic Tan), Soil S.!!_!!!_Pics: 
_ o 188_2~-5 _ ~~~ T~)ield 1/4/95 

() lll875-5 Soil Field I 1/4/95 

Section 6.4, continued: 

ER Site 147 
Summary of Isotopic Uranium and Tritium in Confirmatory Soil Samples 

Collected in the Three Drainfields and Around the Three Septic Tanks 

-------- -- ----

Isotopic Uranium 
Method HASL-300 

Sample Top of 

Location Sample U-233/ U-233/ U-233/ 

(Figures Interval U-234 U-234 U-234 U-235 U-235 U-235 U-238 

1-2 or 1-3) (ibgs) Result Error* M.D.A. Result Error* M.D.A. Result 

DFI-1 5 1.00 0.160 0.028 0.037 0.03 0.023 0.81 
DFI-1 15 0.81 0.14 0.037 0.041 0.03 0.021 0.80 
DFI-2 5 0.97 0.17 0.033 0.019 O.D2 0.013 0.86 
DF1-2 15 0.96 0.17 0.036 0.035 0.03 0.012 1.10 ---
DFI-3 5 0.75 0.15 0.047 0.016 J 0.026 0.047 0.72 
DF1-3 15 0.99 0.19 0.091 NO 0.028 0.056 0.84 

-
DF 1-4 5 0.88 0.20 0.071 0.055 0.042 0.021 0.86 -- --
DF1-4 15 0.89 0.17 0.081 0.021 J 0.04 0.066 0.91 

1-· ---------- ------
DF 1-5 5 0.89 0.15 0.044 0.055 0.03 0.011 0.77 

DFDI-5 5 0.80 0.15 0.051 0.041 0.03 0.029 0.87 
DFI-5 15 0.80 0.15 0.048 0.044 0.04 0.044 0.74 
DFI-6 5 1.10 0.20 0.086 0.053 J 0.044 0.061 0.90 
DFI-6 15 0.74 0.14 0.05 0.053 0.036 0.034 0.75 

DF1-l/6 5 
DFI-1/6 15 

----- -------- ------· ---- -------------

STI-1 9 0.83 0.14 0.037 0.019 J 0.018 0.021 0.81 
STI-2 9 0.86 0.14 0.033 0.026 J 0.024 0.033 0.83 

6-21 

--- -

Tritium 
Method 

EPA-600 906.0 

U-238 U-238 

I Units Error * M.D.A. Result Error* M.D.A. 

0.140 0.050 pCi/g 
0.14 0.046 pCi/g 
0.16 0.028 _pCi/g 
0.18 0.026 _ _r~~ 

'o.o64 
---- --------

0.15 pCi/g 
0.17 0.074 _PSi'~-----
0.19 0.021 pCi~!L_ --t----
0.17 0.044 __ pCi/g 

---
0.14 0.044 pCi/g 

-- ---
0.16 0.047 pCi/~-
0.15 0.044 _ pCi/g_ 
0.17 0.072 _pCi/g_ 
0.14 0.034 pCi/g 

---
450 B 150 230 pCi~ 

---- ---- ---
350 B 140 210 _eci~ 

---- ------ ·----- --- --~-------· -------

---
0.14 0.046 _pCi/g 

--
0.14 0.039 pCi/g 



Section 6.4, continued: 

ERSite 147 

Summary oflsotopic Uranium and Tritium in Confirmatory Soil Samples 

Collected in the Three Drainfields and Around the Three Septic Tanks 

-- --- --- ---

Isotopic Uranium 
Method HASL-300 

Sample Top of 

Location Sample U-233/ U-233/ U-233/ 

Sample Sample Sample Sample (Figures Interval U-234 U-234 U-234 U-235 U-235 U-235 U-238 

Number Matrix Type Date 1-2 or 1-3) (fbgs) Result Error * M.D.A. Result Error* M.D.A. Result 

South Drainficld Soil Samples: 
018878-5 Soil Field l/5/95 DF2-l 5 1.10 0.17 0.04 0.03 0.03 0.03 1.00 
018879-5 Soil Field 1/5/95 DF2-l 15 0.95 0.15 0.03 0.04 0.02 0.02 0.81 
018880-5 Soil Field 1/5/95 DF2-2 5 1.30 0.19 0.03 0.05 0.03 0.01 1.30 

- -Soil--018881-5 Field 1/5/95 DF2-2 15 0.94 0.13 0.02 0.05 0.02 0.01 1.00 ----f-----c-c-· 
018882-5 Soil Field l/5/95 DF2-3 5 1.10 0.16 0.05 0.07 0.03 0.02 1.20 

·-----~-~ ----f----- ·----
018883-5 Soil Field l/5/95 DF2-3 15 0.89 0.12 0.02 0.03 0.02 0.01 0.92 ----- ---- --·-
Ol887S-4 oil Moist. Compos. l/5/95 DF2-l/3 5 

-------------- --------- --r----· --- ···---
018879-4 oil Moist. Compos. 1/5/95 DF2-I/3 15 ------- ------------ ___ ....____ ---- --------------

§outh S~1.1.!!c !!•!!.~~~oil Sa!_!!plcs: 
018884-5 ~[ Soil -~ Field 1/9/95 ST3-I 10 1.30 0.26 0.10 0.077 J 0.061 0.080 1.10 
018885-5 Soil Field 1/9/95 ST3-2 10 1.20 0.20 0.05 0.041 0.033 0.041 1.20 

Number of SNL/NM Background Soil Sample Analyses ** 14 283 90 

SNL!NM Soil Background Range** 0.44-<5.02 0.004-3 0.153-2.3 

SNLINM Soil Background 95th Percentile ** <5.02 0.16 1.4 

Nationwide Tritium Range in Precipation and Drinking Water*** NA NA NA 

6-22 

Tritium 
Method 

EPA-GOO 906.0 

U-238 U-238 

I Units I Error * M.D.A. Result Error* M.D.A. 

1ilg 
0.16 0.037 pCi/g 
0.14 0.036 pCi/g 
0.19 0.025 pCi/g 
0.13 0.016 pCi/g 
0.16 0.028 pCi/g --·- ---~---
0.13 0.006 pCi/g 

------
ND 140 230 _pCi~. ---- f----- ------- -------· 
ND 140 230 pCiiL r-----

-·-- -- ---
0.23 0.11 pCi/g 

--
0.19 0.053 pCi/g 

u 
u pCi/g_ 

·---
u pCi/g ---1---

100-400 pCiiL 



,.-------

Section 6.4, concluded: 

ERSite 147 
Summary oflsotopic Uranium and Tritium in Confirmatory Soil Samples 

Collected in the Three Drainfields and Around the Three Septic Tanks 

Notes: 
U-233 = \Jranium 233 
U-234 =Uranium 234. Uranium 233/234 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 
U-235 = Uranium 235. Uranium 235 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 
U-238 = Uranium 238. Uranium 238 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 

8 = Compound detected in associated blank sample 
Compos. =Composite sample 
!11gs = Feet below ground surface 
J = Result is below the. reporting limit or is an estimated concentration. 
M.D.A =Minimum detectable activity 
ND = Not detected 
pCi/g = Picocuries per gram 
pCi/L = l'icocurics per liter 
Qt\ = Quality assurance 
U = Undclincd lor SNl/NM soils 
UTL =Upper Toleram:c Limit 
* Enor = +- 2 sigma uncertainty 
** IT March 1996 
***EPA Octoher l<Jl)3 
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ER Site 147 
Gamma Spectroscopy Screening Results for the Shallow Interval 

Coml?osite Soil Sample From the North Drainfield 
**********************************************************************' 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 
* 1-12-95 1:00:16 PM 
************************************************************************' 

:Analyzed by:~Ln,riJ& /s~/is Reviewed by: /h -//(7/>J : 
***************27·~:~:~*************************; •• ~~************' 

--Customer-- : B.GALLOWAY/E.RANKIN (7582/SMO) · 
Customer Sample ID 018886-03 
Lab Sample ID 50003301 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

MARINELLI SOLID SAMPLE 
Solid 
1SMAR 

810.000 
1-09-9S 
1-12-95 

LAB01 

Gram 
1:00:00 PM 

12:27:12 PM 

1800 seconds 
1801 seconds 

************************************************************************* 

Nuclide Activity 
(pCi/Gram) 

2S Error MDA 

- - - - - - - - - - ------------- - - - - - - - - - - - - - - - - - - - - - - - -
U-238 Not Detected -------- 2.03 
TH-234 8.21E-01 3.33E-01 4.92E-01 
U-234 Not-Detected -------- 5.37E+01 
RA-226 7.71E-01 3.20E-01 4.71E-01 
PB-214 4.74E-01 1. 34E- 01 4.67E-02 
BI-214 4.12E-01 8.56E-02 5.72E-02 ') ~.~~~~-i }: 
PB-210 Not Detected - - - - - - - - 5.16E+02 ~-- t-~ ;- :. '·: : 

i '\.. ~""t ... '!\..,..,.. :........ ~ \ ' 

TH-232 4.26E-01 1.SSE-01 1.43E-01 -~ ·~. ;~.j 
.. .., 1( : ., 

RA-228 6.29E-01 1. 87E- 01 2.06E-01 
. '-' 

AC-228 5.66E-01 1.40E-01 1.19E-01 
TH-228 Not Detected -------- 8.61E-01 ·:.: i' n r::. \/ 
RA-224 3.92E-01 2.S4E-01 3.84E-01 '--' ; ""l i- • c.._,} ~ ~ 
PB-212 4.92E-01 1. SSE- 01 3.S7E-02 
BI-212 S.74E-01 2.S1E-01 3.99E-01 
TL-208 4.79E-01 1. 08E- 01 7.82E-02 

U-23S Not Detected -------- 2.84E-01 
TH-231 Not Detected -------- -6.82E-01 
PA-231 Not Detected - - - - - - - - 1.19 
AC-227 Not Detected - - - - - - - - 2.01 
TH-227 Not Detected -------- 3.86E-01 
RA-223 Not Detected -------- 2.49E-01 
RN-219 Not Detected -------- 3.02E-01 
PB-211 Not Detected -------- 6.99E-01 
TL-207 Not Detected -------- 2.16E+01 

AM-24.1 Not Detected -------- 2.96E-01 
PU-239 Not Detected -------- 3.40E+02 
NP-237 Not Detected - - - - - - - - 4.72E-01 
PA-233 Not Detected - - - - - - - - 6.S2E-02 
TH-229 Not Detected -------- 3.62E-01 6-24 
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ER Site 147 
Gamma Spectroscopy Screening Results for the Shallow Interval 

Composite Soil SampleFrom the North Drainfield 

[Summary Report] - Sample ID: 50003301 

Nuclide 

- - - - - - - - - -
AG-llOm 
AR-41 
BA-133 
BA-140 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
CU-64 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IN-115m 
IR-192 
K-40 
LA-140 
MN-54 
MN-56 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
BE-7 
RU-103 
RU-10G 
SB-122 
SB-124 
SB-125 
SC-46 
SR-85 
TA-182 
TA-183 
TE-132 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/Gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.92£+01 
Not Detected 
Not Detected 
Not-Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2S Error 

2.83 

6-25 

MDA 

4.68£-02 
4.53£+10 
6.75£-02 
1. 82E- 01 
8.06£-01 
1.89£-01 
3.34£-02 
6.66£-02 
2.91£-01 
5.89£-02 
3.95£-02 
5.12£-02 
6.65£-02 
2.90£-01 
5.22£-02 
5.49£-02 
6.85£+02 
4.00£-01 
2.48£-01 
1.82£-01 
1.23£-01 
1.31£-01 
3.26£-02 
4.52£-02 
4.83£+03 
3.21£-02 
3.48£-01 
2.20£-01 
5.54£-02 
1. 36£+07-
8.48£-01 
7.10£-02 
1. 68 
3.10£-01 
3.50£-01 
3.26£-01 
3.26£-01 
3.70£-02 
3.93£-01 
1.16E- 01 
4.31£-02 
l.OlE-01 
8.08£-02 
4.80£-02 
2.39£-01 
3.82£-01 
5.52£-02 
2.58£-01 
3.57£-01 
6.21£-02 
1.52£-01 
9.08£-02 
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ER Site 147 
Gamma Spectroscopy Screening Results for the Deep Interval 

Composite Soil Sample From the North Drainfielc:l 

·- ~~ •• ;~;~*********~**************************************************** 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 
* 1-12-95 1:39:35 PM 
************************************************************************ 

: Analyzed by: (I · !J / z_)cr ~ Reviewed by: ~- !'. /; 3 ~ F 
************** * **~******~***************~**~~*~*~*****" 
Customer 
Customer Sample ID 
Lab Sample ID 

B.GALLOWAY/E.RANKIN (7582/SMO) 
018887-03 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

50003302 

MARINELLI SOLID SAMPLE 
Solid 
1SMAR 

733.000 
1-09-95 
1-12-95 

LABOl 

Gram 
1:15:00 PM 
1:06:31 PM 

1800 ·seconds 
1801 seconds 

* * * * ** ** ** ** * ** * ****** ***** * ******** ************** ****·***** * ** * * * *** * *** * 

Nuclide Activity 2S Error MDA 
(pCi/Gram) 

- - - - - - - - - - - - - - - - - - - - - - - ----------- - - - - - - - - - - - - -
U-238 Not Detected -------- 2.27 
TH-234 7.57E-01 3.46E-01 5.44E-01 
U-234 Not-Detected -------- 6.00E+01-
RA-226 1. 05 3.99E-01 5.18E-01 
PB-214 4.93E-01 1.40E-01 5.03E-02 
BI-214 5.32E-01 1. 06E- 01 6.20E-02 
PB-210 Not Detected -------- 5.51E+02 

TH-232 5.11E-01 1.93E-01 1. 54E-01 
RA-228 6.18E-01 1. 96E- 01 1.92E-01 
AC-228 Not Detected -------- 3.25E-01 
TH-228 5.99E-01 3.10E-01 4.89E-01 
RA-224 5.68E-01 3.07E-01 4.16E-01 
PB-212 4.96E-01 1.56E-01 3.86E-02 
BI-212 6.77E-01 3.07E-01 4.44E-01 
TL-208 4.63E-01 1.08E-01 8.41E-02 

U-235 Not Detected -------- 3.01E-01 
TH-231 Not Detected -------- . 7.68E-01 
PA-231 Not Detected -------- 1.30 
AC-227 Not Detected -------- 2.11 
TH-227 Not Detected -------- 4.24E-01 
RA-223 Not Detected -------- 2.79E-01 
RN-219 Not Detected -------- 3.26E-01 
PB-211 Not Detected -------- 8.41E-01 
TL-207 Not Detected -------- 2.24E+01 

AM-241 Not Detected -------- 3.26E-01 
PU-239 Not Detected -------- 3.63E+02 
NP-237 Not Detected -------- 2.60E-01 
PA-233 Not Detected -------- 7.12E-02 
TH-229 Not Detected ---- E;.:;g 3.99E-01 



Section 6.6, concluded: 

ER Site 147 
Gamma Spectroscopy Screening Results for the Deep Interval 

Composite Soil Sample From the North Drainfield 

[Summary Report] - Sample ID: 50003302 

Nuclide Activity 2S Error :MD A 
(pCi/Gram) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
AG-110m Not Detected -------- 5.04E-02 
AR-41 Not Detected -------- 6.28E+10 
BA-133 Not Detected -------- 7.20E-02 
BA-140 Not Detected -------- 1.76E-01 
CD-109 Not Detected -------- 8.98E-01 
CD-115 Not Detected -------- 2.03E-01 
CE-139 Not Detected -------- 3.77E-02 
CE-141 Not Detected -------- 7.39E-02 
CE-144 Not Detected -------- 3.25E-01 
C0-56 Not Detected -------- 6.34E-02 
C0-57 Not Detected -------- 4.37E-02 
C0-58 Not Detected -------- 5.74E-02 
C0-60 Not Detected -------- 7.46E-02 
CR-51 Not Detected -------- 3.28E-01 
CS-134 Not Detected -------- 5.86E-02 
CS-137 Not Detected -------- 5.69E-02 
CU-64 Not Detected -------- 7.74E+02 
EU-152 Not Detected -------- 4.29E-01 
EU-154 Not Detected -------- 2.94E-01 
EU-155 Not Detected -------- 1.97E-01 
FE-59 Not Detected -------- 1.35E-01 
GD-153 Not Detected - - - - - - - - 1. 45E- 01 
HG-203 Not Detected -------- 3.66E-02 
I-131 Not Detected -------- 4.89E-02 
IN-115m Not Detected - - - - - - - - 5.51E+03 
IR-192 Not Detected - - - - - - - - 3.62E-02 
K-40 2.16E+01 3.28 3.67E-01 
LA-140 Not Detected -------- 2.45E-01 
MN-54 Not Detected -------- 6.37E-02 
MN-56 Not-Detected . - - - - - - - - 1.63E+07-
M0-99 Not Detected 9.29E-01 - - - - - - - -
NA-22 Not Detected - - - - - - - - 8.12E-02 
NA-24 Not Detected - - - - - - - - 1.88 
NB-95 Not Detected - - - - - - - - 3.38E-01 
ND-147 Not Detected -------- 3.42E-:-01 
NI-57 Not Detected -------- 3.80E-01 
BE-7 Not Detected - - - - - - - - 3.52E-01 
RU-103 Not Detected - - - - - - - - 4.28E-02 
RU-106 Not Detected -------- 4.53E-01 
SB-122 Not Detected -------- 1.36E-01 
SB-124 Not Detected - - - - - - - - .4.72E-02 
SB-125 Not Detected -------- 1.09E-01 
SC-46 Not Detected - - - - - - - - 9.33E-02 
SR-85 Not Detected - - - - - - - - 5.48E-02 
TA-182 Not Detected -------- 2.74E-01 
TA-183 Not Detected -------- 4.22E-01 
TE-132 Not Detected - - - - - - - - 6.20E-02 
TL-201 Not Detected -------- 2.93E-01 
XE-133 Not Detected -------- 3.90E-01 
Y-88 Not Detected - - - - - - - - 7.06E-02 
ZN-65 Not Detected - - - - - - - - 1.75E-01 
ZR-95 Not Detected -------- 1.05E-01 
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ER Site 147 
Gamma Spectroscopy Screening Results for the Shallo\v Interval 

Composite Soil Sample From the West Drainfield 

*****************************~*~***********~***************************•~ 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 
* 1-09-95 10:11:15 AM * 
:*****************************~*****~~**************-:22::**~******************: 

* Analyzed by: () n I c; Itt'S Reviewed by: · ;l;j~r * 
*************** *~** ~~~****************** * ****';*********** 

CUstomer · 
CUstomer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

B.GALLOWAY/E.RANKIN (7582/SMO) 
018861-03 
50001901 

MARINELLI SOLID SAMPLE 
Solid 
1SMAR 

789.000 
1-03-95 
1-06-95, 

LAB01 

Gram 
12:00:00 PM 
10:24:02 PM 

3600 ·seconds 
3602 seconds 

RECEIVED 
JAN 1 ~ 1995 

SNL/Sfv\0 

>>>>> NON-STANDARD SAMPLE GEOMETRY --- ALL VALUES ARE ESTIMATED. 
************************************************************************* 

Nuclide Activity 2S Error 'MDA 
(pCi/Gra."Tl.) 

- - - - - - - - - - - - - - - - - - - - - - - ----------- -------------
U-238 Not Detected -------- 1.41 
TH-234 4.96E-01 2.84E-01 3.57E-01 
U-234 Not-Detected -------- 3.76E+01-
RA-226 8.40E-01 2.84E-01 3.41E-01 
PB-214 4.43E-01 l. 21E- 01 3.43E-02 
BI-214 5.03E-01 9.07E-02 3.76E-02 
PB-210 Not Detected -------- 3.61E+02 

TH-232 4.50E-01 l. 45E- 01 l. OOE-01 
RA-228 5.69E-01 1.39E-01 l.28E-01 
AC-228 6.56E-01 l. 27E- 01 7.71E-02 
TH-228 4.89E-01 2.21E-01 3.31E-01 
RA-224 5.13E-01 2.51E-01 2.83E-01 
PB-212 4.87E-01 l.50E-01 2.61E-02 
BI-212 7.62E-01 2.15E-01 2.64E-01 
TL-208 4.69E-01 9.53E-02 4.84E-02 

U-235 Not Detected -------- 1.93E-01 
TH-231 Not Detected -------- 4.88E-01 
PA-231 Not Detected -------- 8.87E-01 
AC-227 Not Detected -------- l. 37 
TH-227 Not Detected -------- 2.72E-01 
RA-223 Not Detected -------- 1.84E-01 
RN-219 Not Detected -------- 2.06E-01 
PB-211 Not Detected -------- 5.25E-01 
TL-207 Not Detected -------- 1.46E+01 

AM-241 Not Detected -------- l.97E-01 
PU-239 Not Detected -------- 1.46E+02 
NP-237 Not Detected -------- 1.73E-01 
PA-233 Not Detected -------- 4.63E-02 
TH-229 Not Detected -------- 2.43E-Ol 
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ER Site 147 
Gamma Spectroscopy Screening Results for the Shallow Interval 

Composite Soil Sample From the West Drainfield 

[Summary Report] - Sample ID: 50001901 

Nuclide Activity 
(pCi/Gram) 

28 Error MDA 

- - - - - - - - - - ------------- ----------- -------------
AG-110m Not· Detected -------- 3.00E-02 -
AR-41 Not Detected -·------- 1.99E+12 
BA-133 Not Detected -------- 4. 74E-.02 
BA-140 Not Detected -------- 1.1_7E- 01 
CD-109 Not Detected -------- 5.98E-01 
CD-115 Not Detected -------- 1.46E-01 
CE-139 Not Detected -------- 2.43E-02 
CE-141 Not Detected -------- 4.71E-02 
CE-144 Not Detected -------- 2.01E-01 
C0-56 Not Detected -------- 3.57E-02 
C0-57 Not Detected -------- 2.76E-02 
C0-58 Not Detected -------- 3.27E-02 
C0-60 Not Detected -------- 4.00E-02 
CR-51 Not Detected -------- 1.95E-01 
CS-134 Not Detected -------- 3.46E-02 
CS-137 Not Detected -------- 3.36E-02 
CU-64 Not Detected -------- 7.58E+02 
EU-152 Not Detected -------- 2.36E-01 
EU-154 Not Detected -------- 1.70E-01 
EU-1.55 Not Detected -------- 1.22E-Ol 
FE-59 Not Detected -------- 7.92E-02 
GD-153 Not Detected -------- 9.17E-02 
HG-203 Not Detected -------- 2.26E-02 
I-l3l Not Detected -------- 2.96E-02 
IN-1l5m Not Detected -------- l.83E+04 
IR-1.92 Not Detected -------- 2.20E-02 
K-40 1.48E+01 2.14 2.l7E-01 
LA-140 Not Detected -------- 1. 58E- Ol 
MN-54 Not Detected -------- 3.28E-02 
MN-56 NoL Detected -------- 1. 66E+08-
M0-99 Not Detected -------- 5.82E-01 
NA-22 Not Detected -------- 4.26E-02 
NA-24 Not Detected - - - - - - - - 1. 66 
NB-95 Not Detected - - - - - - - - 2.37E-01 
ND-147 Not Detected -------- 2.16E-01 
NI-57 Not Detected -------- 2.65E-01 
BE-7 Not Detected -------- 2.16E-01 
RU-103 Not Detected - - - - - - - - 2.45E-02 
RU-106 Not Detected -------- 2.57E-01 
SB-122 Not Detected -------- 8.61E-02 
SB-124 Not Detected - - - - - - - - 2.80E-02 
SB-125 Not Detected -------- 6.72E-02 
SC-46 Not Detected - - - - - - - - -5.59E-02 
SR-85 Not Detected -------- 3.45E-02 
TA-182 Not Detected -------- 1.63E-01 
TA-183 Not Detected -------- 2.71E-01 
TE-132 Not Detected -------- 4.18E-02 
TL-201 Not Detected -------- 1.97E-01 
XE-133 Not Detected -------- 2.87E-01 
Y-88 Not Detected -------- 3.64E-02 
ZN-65 Not Detected -------- 9.86E-02 
ZR-95 Not Detected - - - - - - - - 6.41E-02 
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ER Site 147 
Gamma Spectroscopy Screening Results for the Deep Interval 

Composite Soil Sample From the West Dnlinfield .. 

'************************************************************************~ 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 
* 1-09-95 10:24:28 AM * 
* * * ***** * * * ****~****** * ** * *********-************* * * **.* *** *** * **** ** *** * * 

: Analyzed by: fl ~ ( 1 /;./cis - Reviewed by: ~ -1 /~ /7 r : 
* * * ** ** * * * * * * * * *~*II**********************~~**************** 
CUstomer . : B.GALLOWAY/E.RANKIN (7582/SMO) 
CUstomer Sample ID 018862-03 
Lab Sample ID 50001902 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

MARINELLI SOLID SAMPLE 
Solid 
1SMAR 

849.000 
1-03-95 
1-06-95' 

LAB01 

Gram· 
12:30:00 PM 
11:45:17 PM 

3600 ·seconds 
3602 seconds 

RECEIVED 
JAN l l 1995 

SNL/SlV\0 

>>>>> NON-STANDARD SAMPLE GEOMETRY --- ALL VALUES ARE ESTIMATED. 
**********************************************~************************** 

Nuclide Activity 2S Error 'MDA 
(pCi/Gram) 

- - - - - - - - - - - - - - - - - - - - - - - ----------- - - - - - - - - - - - - -
U-238 8.78E-01 4.34E-01 8.93E-01 
TH-234 6.08E-01 2.43E-01 3.53E-01 
U-234 Not-Detected -------- 3.68E+01-
RA-226 7.24E-01 2.56E-01 3.25E-01 
PB-214 4.54E-01 1.24E-01 3.29E-02 
BI-214 4.40E-01 7.76E-02 3.61E-02 
PB-210 Not Detected -------- 3.42E+02 

TH-232 3.90E-01 1.28E-01 9.51E-02 
RA-228 5.82E-01 1.39E-01 1.24E-01 
AC-228 5.94E-01 1.16E-01 7.64E-02 
TH-228 4.00E-01 l. 91E-01 3.18E-01 
RA-224 5.34E-01 2.49E-01 2.79E-01 
PB-212 4.43E-01 l. 37E-01 2.58E-02 
BI-212 7.55E-01 2.09E-01 2.26E-01 
TL-208 4.83E-01 9.32E-02 4.90E-02 

U-235 Not Detected -------- l.87E-01 
TH-231 Not Detected -------- 4.64E-01 
PA-231 Not Detected -------- 8.22E-01 
AC-227 Not Detected -------- 1. 31 
TH-227 Not Detected -------- 2.55E-01 
RA-223 Not Detected -------- 1.74E-01 
RN-219 Not Detected -------- 2.02E-01 
PB-211 Not Detected -------- 4.95E-01 
TL-207 Not Detected -------- 1.35E+Ol 

AM-241 Not Detected -------- 1.90E-01 
PU-239 Not Detected -------- 2.27E+02 
NP-237 Not Detected -------- 1.71E-01 
PA-233 Not Detected -------- 4.55E-02 
TH-229 Not Detected -------- 2.46E-01 
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ER Site 147 
Gamma Spectroscopy Screening Results for the Deep Interval 

Composite Soil Sample From the West Drainfield 

[Summary Report] - Sample ID: 5000l902 

Nuclide 

AG-llOrn 
AR-4l 
BA-133 
BA-l40 
CD-l09 
CD-ll5 
CE-l39 
CE-l4l 
CE-l44 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-l34 
CS-l37 
CU-64 
EU-l52 
EU-l54 
EU-l55 
FE-59 
GD-l53 
HG-203 
I-l3l 
IN-ll5m 
IR-192 
K-40 
LA-l40 
:MN-54 
:MN-56 
M0-99 
NA-22 
NA-24 
NB-95 
ND-l47 
NI-57 
BE-7 
RU-l03 
RU-l06 
SB-l22 
SB-l24 
SB-l25 
SC-46 
SR-85 
TA-l82 
TA-l83 
TE-l32 
TL-201 
XE-l33 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/Grarn) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not.Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

l.92E+01 
Not Detected 
Not Detected 
Not.Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2S Error 

2.71 
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MDA 

-------------
2.95E-02 
2.80E+l2 
4. 60E--02 
l. J5E- Ol 
6.l0E-Ol 
l. 42E- Ol 
2.36E-02 
4.53E-02 
l. 97E- Ol 
2.36E-02 
2.68E-02 
3.31E-02 
3.99E-02 
l. 92E- Ol 
3.l9E-02 
3.37E-02 
8.l5E+02 
2.45E-01 
l. 60E- 01 
l. 21E- 01 
S.lOE-02 

. 9 .l2E- 02 
2.23E-02 
2. 98E- 02 
2.00E+04 
2.l4E-02 
2.00E-01 
l.57E-01 
3.39E-02 
2.20E+08-
5.91E-01 
4.38E-02 
l. 68 
2.25E-01 
2.l2E-01 
2.51E-01 
2.l3E-01 
2.37E-02 
2.52E-01 
8.34E-02 
2.73E-02 
7.l3E-02 
5.45E-02 

.3.23E-02 
l.59E-01 
2.63E-Ol 
4.26E-02 
l. 91E- 01 
2.83E-01 
3.45E-02 
1.02E-01 
5.97E-02 



ER Site 147 
Gamma Spectroscopy Screening Results for the Shallow Interval 

Composite Soil Sample From the South Drainfield 

·- ,-,i. -. ;_, 1T :~11*\*• ******** *** ** * ****** ***********!********************* ***** * * * * * * ** * * * * * * 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-09-95 11:24:12 AM * 
************************************************************************* 

; Analyzed by:~ fl.tJ /c?/r;:s . Reviewed by:~ /(7/t.J- : 
***************ZJ*******~*************************~~**************** 
Customer B.GALLOWAY/E.RANKIN (7582/SMO) 
Customer Sample ID 018878-03 
Lab Sample ID 50001903 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Corrunents: 

MARINELLI SOLID SAMPLE 
Solid 
1SMAR 

901.000 
1-05-95 
1-07-95 ·. 

LAB01 

Gram 
11:00:00 AM 
1:07:17 AM 

3600 -seconds 
3602 seconds 

RECEIVED 
JAN 1 i i995 

SNL/Slv10 

>>>» NON-STANDARD SAMPLE GEOMETRY --- ALL VALUES ARE ESTIMATED. 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/Grarn) 

---------- ------------- ----------- -------------
U-238 8.02E-01 5.06E-01 8.68E-01 
TH-234 7.85E-01 2.84E-01 3.44E-01 
U-234 Not· Detected -------- 3.52E+01-
RA-226 1. 07 3.30E-01 3.22E-01 
PB-214 4.79E-01 l.30E-01 3.09E-02 
BI-214 5.22E-01 8.88E-02 3.60E-02 
PB-210 Not Detected -------- 3.37E+02 

TH-232 4.56E-01 1.45E-01 9.35E-02 
RA-228 5.26E-01 l.27E-01 1.16E-01 
AC-228 5.80E-01 l.13E-01 7.21E-02 
TH-228 5.21E-01 2.18E-01 3.10E-01 
RA-224 4.58E-01 2.33E-01 2.80E-01 
PB-212 4.65E-01 l.43E-01 2.56E-02 
BI-212 4.89E-01 l. 73E- 01 2.34E-01 
TL-208 4.82E-01 9.21E-02 4.85E-02 

U-235 Not Detected -------- 1.87E-01 
noT f)? 1«'c ·k:d.-"n.--t.<-TH-231 1.93E 01 1.28E 01 2.GOE 01 

PA-231 Not Detected -------- 8.19E-01 
AC-227 Not Detected -------- 1.36 
TH-227 Not Detected -------- 2.50E-01 
RA-223 Not Detected -------- 1.53E-01 
RN-219 Not Detected -------- 1.91E-01 
PB-211 Not Detected -------- 4.76E-01 
TL-207 Not Detected -------- 1.34E+01 

AM-241 Not Detected -------- 1.92E-01 
ho+ 0<? t E'(l_ jeJ '->"JUL I,, 

PU-239 L29E I 02 6.29Et01 1.38Et02 
NP-237 Not Detected -------- 1.66E-01 
PA-233 Not Detected -------- 4.35E-02 
TH-229 Not Detected -------- 2.35E-01 
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ER Site 147 
Gamma Spectroscopy Screening Results for the Shallow lntervgl__ 

Composite Soil Sample From the South Drainfield 
- -- -- -- - - - -- - --

[Sununary Report] - Sample ID: 50001903 

Nuclide Activity 2S Error MDA 
(pCi/Grarn) 

----------- ----------------------- -------------
AG-110m Not Detected - ------- 2.78E-02 
AR-41 Not Detected -------- 9.57E+04 
BA-133 Not Detected -------- 4.57E-'02 
BA-140 Not Detected -------- 9.20E-02 
CD-109- - J:.6!7B g~ 3 SSE-OJ 5 ·94E-OJ 

CD-115 Not Detected -------- 7.89E-02 
CE-139 Not Detected -------- 2.29E-02 
CE-141 Not Detected -------- 4.32E-02 
CE-144 Not Detected -------- 1. BBE- 01 
C0-56 Not Detected -------- 2.15E-02 
C0-57 Not Detected -------- 2.61E-02 
C0-58 Not Detected -------- 3.10E-02 
C0-60 Not Detected -------- 3.83E-02 
CR-51 Not Detected -------- 1. 71E- 01 
CS-134 Not Detected ' -------- 3.26E-02 
CS-137 Not Detected -------- 3.23E-02 
CU-64 Not Detected -------- 6.66E+01 
EU-152 Not Detected -------- 2.29E-01 
EU-154 Not Detected -------- 1. 57E- 01 
EU-155 Not Detected -------- 1.17E- 01 
FE-59 Not Detected -------- 7.22E-02 
GD-153 Not Detected -------- 8.55E-02 
HG-203 Not Detected -------- 2.17E-02 
I-131 Not Detected -------- 2.34E-02 
IN-115m Not Detected -------- 1. 8 7E+01 
IR-192 Not Detected -------- 2.06E-02 
K-40. 1. 77E+01 2.50 1.94E-01 
LA-140 Not Detected -------- 7.04E-02 
MN-54 Not Detected -------- 3.24E-02 
MN-56 Not- Detected -------- 1. 07E+03-
M0-99 Not Detected -------- 3.31E-01 
NA-22 Not Detected -------- 4.34E-02 
NA-24 Not Detected -------- 2.05E-01 
NB-95 Not Detected -------- 1.53E-01 
ND-147 Not Detected -------- 1. 87E- 01 
NI-57 Not Detected -------- 1.09E-01 
BE-7 Not Detected -------- 2.03E-01 
RU-103 Not Detected -------- 2.22E-02 
RU-106 Not Detected -------- 2.45E-01 
SB-122 Not Detected -------- 5.14E-02 
SB-124 Not Detected -------- 2.56E-02 
SB-125 Not Detected -------- 6.60E-02 
SC-46 Not Detected -------- 5.53E-02 
SR-85 Not Detected -------- ·3.00E-02 
TA-182 Not Detected -------- 1. 61E- 01 
TA-183 Not Detected -------- 2.06E-01 
TE-132 Not Detected -------- 2.63E-02 
TL-201 Not Detected -------- 1.25E-01 
XE-133 Not Detected -------- 1.50E-01 
Y-88 Not Detected -------- 3.19E-02 
ZN-65 Not Detected -------- 9.91E-02 
ZR-95 Not Detected -------- 5.47E-02 
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ER Site 147 
Gamma Spectroscopy Screening Results for the Deep Interval 

Composite Soil Sample From the South Drainfield 

~--- ~ _:cc_c:·~~*''* ** ***** ** ******* ** ************ ******** ** ******* ** * *** *** * ** ***** * ** * * * * 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-09-95 11:58:38 AM * 
***************~************************************~******************* 

: Analyzed by: vGrt /1 !?s- Reviewed by: ~- ;/::fr : 
***************** *** *****************************:**~~****';******* I 

Customer B.GALLOWAY/E.RANKIN (7582/SMO) 
Customer Sample ID 018879-03 
Lab Sample ID 50001904 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

MARINELLI SOLID SAMPLE 
Solid 
1SMAR 

952.000 
1-05-95 
1-07-95. 

Gram 
11:30:00 AM 
2:29:26 AM 

LAB01 
3600-seconds 
3602 seconds 

RECEI\/ED 

SNL/Slv\0 
>>>>>NON-STANDARD SAMPLE GEOMETRY --- ALL VALUES ARE ESTIMATED. 
************************************************************************* 

Nuclide Activity 
(pCi/Gra.m) 

2S Error MDA 

---------- ------------- ----------- -------------
U-238 6.87E-01 4.22E-01 8. 31E- 01 
TH-234 6.39E-01 3.11E-01 3.19E-01 
U-234 Not-Detected ·-------- 3.39E+01-
RA-226 8.68E-01 2.79E-01 3.07E-01 
PB-214 4.16E-01 1.13E- 01 3.09E-02 
BI-214 4.62E-01 7.98E-02 3.51E-02 
PB-210 Not Detected -------- 3.19E+02 

TH-232 4.22E-01 1.35E-01 8.84E-02 
RA-228 6.15E-01 1.37E-01 1.18E-01 
AC-228 5.64E-01 1. 08E- 01 6.90E-02 
TH-228 4.33E-01 1.93E-01 2.99E-01 
RA-224 3.42E-01 1. 66E- 01 2.61E-01 
PB-212 4.39E-01 1.35E-01 2.40E-02 
BI-212 4.57E-Ol 1.58E-01 2.50E-01 
TL-208 4.67E-01 8.91E-02 4.50E-02 

U-235 Not Detected -------- 1. 78E-01 I . n 
TH-231 2.37E 01 1.34E Ol 2.42E Ol OOT 0r -'!..c tR.LJ~ 
PA-231 Not Detected -------- 7.79E-01 
AC-227 Not Detected -------- 1.21 
TH-227 Not Detected -------- 2.40E-01 '' 

RA-223 Not Detected -------- 1.46E-01 
RN-219 Not Detected -------- 1.85E-01 
PB-211 Not Detected -------- 4.49E-Ol 
TL-207 Not Detected -------- 1.26E+01 

AM-241 Not Detected -------- 1.82E-Ol 
PU-239 Not Detected -------- 1.39E+02 
NP-23 7 Not Detected -------- l.SSE-01 
PA-233 Not Detected -------- 4.05E-02 
TH-229 Not Detected ----6=34- 2_3QE-Ol 

'I 



ERSite 147 
Gamma Spectroscopy Screening Results for the Deep Interval 

Composite Soil Sample From the South Drainfield 
-o_- -;;: ~ -,c ·=-· ,;: """-,.---,--::- -=--

[Summary Report] - Sample ID: 50001.904 

Nuclide Activity 28 Error MDA 
(pCi/Gram) 

---------- ------------- ----------- -------------
AG-llOm Not Detected -------- 2.55.E-02 
AR-41 Not Detected -------- 1. 32E+05 
BA-133 Not Detected -------- 4. 22E-'02 
BA-140 Not Detected -------- 8.94E-02 
CD-109 Not Detected -------- 5.52E-Ol 
CD-115 Not Detected -------- 7.62E-02 
CE-139 Not Detected -------- 2.26E-02 
CE-241 Not Detected -------- 4.20E-02 
CE-244 Not Detected -------- l. 83E-01 
C0-56 Not Detected -------- 2.09E-02 
C0-57 Not Detected -------- 2.47E-02 
C0-58 Not Detected -------- 2.95E-02 
C0-60 Not Detected -------- 3.63E-02 
CR-51 Not Detected -------- 1. 64E-01 
CS-134 Not Detected -------- 2.98E-02 
CS-137 Not Detected -------- 3.01E-02 
CU-64 Not Detected -------- 6.10E+01 
EU-152 Not Detected -------- 2.17E-01 
EU-154 Not Detected -------- 1. 4GE- 01 
EU-155 Not Detected -------- l.17E-02 
FE-59 Not Detected -------- 6.82E-02 
GD-253 Not Detected -------- 8.24E-02 
HG-203 Not Detected -------- 1.96E-02 
I-131 Not Detected -------- 2_38E-02 
IN-115m Not Detected -------- 2.04E+01 
IR-192 Not Detected -------- 1.89E-02 
K-40 l. 66E+01 2.38 1. 83E- 01 
LA-140 Not Detected -------- 6.67E-02 
MN-54 Not Detected -------- 3.11E-02 
MN-56 Not-Detected -------- 1. 3 OE+03-
M0-99 Not Detected -------- 3.30E-01 
NA-22 Not Detected -------- 4.19E-02 
NA-24 Not Detected -------- 1. 95E- 01 
NB-95 Not Detected -------- 1. 48E- 01 
ND-147 Not Detected -------- 1. 66E- 01 
NI-57 Not Detected -------- 1. OlE- 01 
BE-7 Not Detected -------- 1.95E-01 
RU-103 Not Detected -------- 2.06E-02 
RU-106 Not· Detected -------- 2.25E-01 
SB-222 Not Detected -------- 4.74E-02 
SB-224 Not Detected -------- 2.42E-02 
SB-125 Not Detected -------- 6.36E-02 
SC-46 Not Detected -------- 4.95E-02 
SR-85 Not Detected -------- ·2.97E-02 
TA-182 Not Detected -------- 1.45E-01 
TA-183 Not Detected -------- 1.96E-01 
TE-132 Not Detected -------- 2.58E-02 
TL-201 Not Detected -------- 1.20E-01 
XE-133 Not Detected -------- 1.46E-01 
Y-88 Not Detected -------- 3.28E-02 
ZN-65 Not Detected -------- 9.23E-02 
ZR-95 Not Detected -------- 5.34E-02 
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- 6.11 Risk Assessment Analysis 
------ - -

6.11.1 Site Description and History 

ER Site 147 is located in Coyote Test Field in the southern part of KAFB, approximately 
1.5 miles north of the Isleta Pueblo boundary and 0.25 miles east of Lovelace Road. The site is 
also located about 1.1 miles northeast of the Solar Power Tower (SPT), a prominent landmark 
in the area. 

ER Site 147 consists of two adjacent but separate areas. The first area encompasses two 
septic tank and drainfield systems north and west of Building 9925, and the second area 
includes a third septic tank and drainfield system south of Building 9925 that is now under the 
asphalt pavement of Optical Range Road. These two areas encompass approximately 
0.58 acres of essentially flat-lying land at an average mean elevation of 5,701 feet above mean 
sea level (amsl). 

Building 9925 was built in 1959 and functioned as the Coyote Test Field Headquarters from 
1 968 until around 1991. little information was available concerning the early operational 
history. Interviews with personnel familiar with the facility indicated that Building 9925 is located 
at the north end of the former Area Y, one of three primary explosive test areas in the 1950s. It 
was also referred to as the Moonlight Shot Area, which involved the firing of mock weapons and 
weapon components constructed of depleted uranium. A machine shop in the north end of the 
building occasionally used small quantities of solvents, but there is no history of discharges to 
the septic systems. 

There are two restrooms with floor drains and two showers in Bldg. 9925. There is no floor 
drain in the machine shop. An SNUNM Facilities Engineering drawing with the earliest legible 
date of June 1982 shows the south system to have consisted of a 750 gallon septic tank and an 
associated drainfield composed of two parallel drainlines that are 70 feet long and 10 feet apart. 
The drawing shows that the south system components are located south of Building 9925, 
under the pavement of Optical Range Road. This same drawing shows the south system as 
"abandoned in place." The septic tank was found to be filled with soil when the ER Site 147 
septic tanks were first sampled in 1992. It is assumed that the south system tank was filled 
with soil around June 1982. A second abandoned septic system (the west system) is located 
about 150 feet northwest of Building 9925, and consists of a 1,500 gallon septic tank that was 
connected to a drainfield composed of six 40-foot long parallel distribution lines. The third 
(north) system septic tank and drainfield were installed to replace the other two systems. 
Another SNUNM Facilities Engineering drawing dated August 20, 1980 shows the planned 
construction configuration for the new north system, so it is assumed that it was installed, and 
the west system was abandoned, in approximately the fall of 1980. The north system tank was 
installed immediately northwest of and in line with the west system tank, and was plumbed to a 
drainfield composed of six 50-foot long parallel drainlines. This drainfield is located about 
250 feet north of Building 9925, outside of the facility perimeter fence. Estimated effluent 
volumes for the abandoned systems range from 100 to 4,000 gallons per day. The north 
system is also no longer used. Building 9925, as of June 1991, was connected to an extension 
of the City of Albuquerque sanitary sewer system. 
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6.11.2 Risk Assessment Analysis 

Risk assessment of this site includes a number of steps which culminate in a quantitative 
evaluation of the potential adverse human health effects caused by constituents located at the 
site. The steps to be discussed include: 

Step 1. Site data are described which provide information on the potential COGs, as well 
as the relevant p_hysical characteristics and properties of the site. 

Step 2. Potential pathways by which a representative population might be exposed to the 
COGs are identified. 

Step 3. The potential intake of these COGs by the representative population is calculated 
using a tiered approach. The tiered approach includes screening steps, followed 
by potential intake calculations and a discussion or evaluation of the uncertainty in 
those calculations. Potential intake calculations are also applied to background 
screening data. 

Step 4. Data are described on the potential toxicity and cancer effects from exposure to 
the COGs and associated backQround constituents and subsequent intake. 

Step 5. Potential toxicity effects (specified as a Hazard Index) and cancer risks are 
calculated for nonradiological COGs and background. For radiological COGs, the 
incremental total effective dose equivalent (TEDE) and incremental estimated 
cancer risk are calculated by subtracting applicable background concentrations 
directly from maximum on-site contaminant values. This background subtraction 
only occurs when a radiological COC occurs as contamination and exists as a 
natural backQround radionuclide 

Step 6. These values are compared with standards established by the United States 
(U.S.) Environmental Protection Agency (USEPA) and U.S. Department of Energy 
(US DOE) to determine if further evaluation, and potential site clean-up, is 
required. Nonradiological COG risk values are also compared to background risk 
so that an incremental risk may be calculated. 

Step 7. Discussion of uncertainties in the previous steps. 

6. 11.2.1 Step 1. Site Data 

Site history and characterization activities are used to identify potential COGs. The 
identification of COGs and the sampling to determine the concentration levels of those COGs 
across the site are described in the ER Site 147 No Further Action (NFA) proposal. In order to 
provide conservatism in this risk assessment, the calculation uses only the maximum 
concentration value of each COG determined for the entire site. Both radioactive and 
nonradioactive COGs are evaluated. The only nonradioactive COGs evaluated are metals 
because VOCs were either non-detect or were determined to be lab contamination. 

6.11.2.2 Step 2. Pathway Identification 

ER Site 147 has been designated with a future land-use scenario of industrial (see 
Attachment 1 for default exposure pathways and parameters). Because of the location and the 
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characteristics of the potential contaminants, the primary pathway for human exposure to 
nonradiological COGs is considered to be soil ingestion. For radiological COGs the primary 
pathway for human exposure is inhalation for the industrial land-use scenario and plant 
ingestion for the residential land-use scenario. The inhalation pathway for metals is included 
because of the potential to inhale dust. It is included for radionuclides because of the potential 
to inhale dust and volatiles. Direct gamma exposure is not included in the radioactive 
contamination risk assessment as the only radiological COC in excess of background was non
gamma emitting. No contamination at depth was determined and therefore no water pathways 
to the groundwater are considered. Depth to groundwater at Site 147 is greater than 23 feet, 
but less than 100 feet. Because of the lack of surface water or other significant mechanisms for 
dermal contact, the dermal exposure pathway is considered to not be significant. No intake 
routes through plant, meat, or milk ingestion are considered appropriate for the industrial land
use scenario. However, plant uptake is considered for the residential land-use scenario. 

Pathway Identification 

Chemical Constituents < . .····.··· .···.............. Radionuclide Constituents 
Soil lnQestion Soil Ingestion 
Inhalation (Dust) Inhalation (Dust and Volatiles) 
Plant uptake (Residential only) Plant UQ.take lResidential only) 

6.11.2.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks 

Steps 3 through 5 are discussed in this section. These steps include the discussion of the 
tiered approach in eliminating potential COGs from further consideration in the risk assessment 
process and the calculation of intakes from all identified exposure pathways, the discussion of 
the toxicity information, and the calculation of the hazard indices and cancer risks. 

The risks from the COGs at ER Site 147 were evaluated using a tiered approach. The 
maximum concentrations of COGs were compared to the SNUNM background screening level 
for this area (IT, 1996). If a SNUNM-specific screening level was not available for a constituent, 
then a background value was obtained, when possible, from the U.S. Geological Survey 
(USGS) National Uranium Resource Evaluation (NURE) program (USGS, 1994). For the 
purpose of this investigation the background for tritium in soil moisture was assumed to be 
represented by samples taken by the EPA of rainwater throughout the United States (USEPA, 
1993). Assuming that the atmospheric tritium concentration in this rainwater is in equilibrium 
with tritium in soil moisture this background range used is 100 - 400 pCi/liter (pCi/1) of soil 
moisture. 

The maximum concentration of each COC was used in order to provide a conservative estimate 
of the associated risk. If any nonradiological COGs were above the SNUNM background 
screening levels or the USGS background value, all nonradiological COGs were considered in 
further risk assessment analyses. 

For radiological COGs that exceeded both the SNUNM background screening levels and, as 
applicable, were above the EPA background tritium range, background values were subtracted 
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___ , from the individual maximum radionuclide concentrations. Those that did not exceed these 
,- ~background revels were::not carried any further in the risk assessment:- This approach is 

consistent with USDOE orders. 

Radioactive COGs that did not have a background value and were detected above the 
analytical minimum detectable activity (MDA) were carried through the risk assessment at their 
maximum levels. This step is performed (rather than carry the below-background radioactive 
COGs through the risk assessment and then perform a background risk assessment to 
determine incremental TEDE and estimated cancer risk) to prevent the "masking" of radiological 
contamination that may occur if on-site background radiological COGs exist in concentrations 
far enough below the assigned background level. When this "masking" occurs, the final 
incremental TEDE and estimated cancer risk are reduced and, therefore, provide a non
conservative estimate of the potential impact on an on-site receptor. This approach is also 
consistent with the regulatory approach (40 CFR Part 196, 1994) which sets a TEDE limit to the 
on-site receptor in excess of background. The resultant radioactive COGs remaining after this 
step are referred to as background-adjusted radioactive COGs. 

Next, the remaining maximum concentration for each remaining nonradiological COC was 
compared with action levels calculated using methods and equations promulgated in the 
proposed Resource Conservation and Recovery Act (RCRA) SubpartS (40 CFR Part 264, 
1990) and Risk Assessment Guidance for Superfund (RAGS) (US EPA, 1989) documentation. 
Accordingly, all calculations were based on the assumption that receptor doses from both toxic 
and potentially carcinogenic compounds result most significantly from ingestion of contaminated 
soil. Because the samples were collected below ground surface, this assumption is 
conservative. If there are 10 or fewer COGs and each has a maximum concentration less than 
one-tenth of the action level, then the site would be judged to pose no significant health hazard 
to humans. If there are more than 10 COGs, the Subpart S screening procedure was skipped. 

Third, hazard indices and risk due to carcinogenic effects were calculated using Reasonable 
Maximum Exposure (RME) methods and equations promulgated in RAGS (USEPA, 1989). The 
combined effects of all nonradiological COGs in the soils were calculated. The combined 
effects of all associated nonradiological background constituents in the soils were also 
calculated. For toxic compounds, this was accomplished by summing the individual hazard 
quotients for each compound into a total Hazard Index. This Hazard Index is compared to the 
recommended standard of 1. For potentially carcinogenic compounds, the individual risks were 
summed. The total risk was compared to the recommended acceptable risk range of 1 o·4 to 1 o-s 
For the radioactive COGs, the incremental TEDE was calculated and the corresponding 
incremental cancer risk estimated using USDOE's RESRAD computer code. 

6. 11.2.3.1 Comparison to Background and Action Levels 

Nonradioactive ER Site 147 COGs are listed in Table 6-1; radioactive COGs are listed in 
Table 6-2. Both tables show the associated 95th percentile or UTL background levels (IT, 
1996). The SNUNM background levels have not yet been approved by the USEPA or the 
NMED but are the result of a comprehensive study of joint SNUNM and U.S. Air Force data 
from the Kirtland Air Force Base (KAFB). The report was submitted for regulatory review in 
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.. ~ ~·~early_19£!6, Theval.uesshown in Table 6-1 supersede the background values described.in an 
c · ,:~:~~,:interim background study report (IT, 1994). Several compounds have maximum measured 

values greater than background screening levels. Therefore all nonradiological COCs were 
retained for further analysis with the exception of lead. The maximum concentration value for 
lead is 39.7 mg/kg. The USEPA intentionally does not provide any toxicological data on lead 
and therefore no risk parameter values can be calculated. However, EPA guidance for the 
screening value for lead for an industrial land-use scenario is 2000 mg/kg (EPA, 1996a); for a 
residential land-use scenario, the EPA screening guidance value is 400 mg/kg (EPA, 1994a). 
The maximum concentration value for lead at this site is less than both of those screening 
values and therefore lead is eliminated from further consideration in this risk assessment. 

Because several nonradiological COCs had concentrations greater than their respective 
SNUNM background 95th percentile or UTL, the site fails the background screening criteria and 
all nonradiological COCs proceed to the proposed Subpart S action level screening procedure. 
Table 6-3 shows the inorganic COCs. The table also shows the proposed Subpart S action 
level for the contaminants. The table compares the maximum concentration values to 1/10 of 
the proposed Subpart S action level. This methodology was guidance given to SNUNM from 
the USEPA (USEPA, 1996b). This is the second screening process in the tiered risk 
assessment approach. One nonradioactive compound (arsenic) had a concentration value 
greater than 1/10 of the proposed SubpartS action level. Because of arsenic, the site fails the 
proposed Subpart S screening criteria and a Hazard Index value and cancer risk value must be 
calculated for the eight nonradioactive contaminants. 

Radioactive contaminants do not have pre-determined action levels analogous to the proposed 
SubpartS and therefore this step in the screening process is not performed for radionuclides. 

6.11.2.3.2 Identification of Toxicological Parameters 

Tables 6-4 and 6-5 show the COCs that have been retained in the risk assessment and the 
values for the toxicological information available for those COCs. Dose conversion factors 
(DCFs) used in determining the incremental TEDE values for the individual pathways were the 
default values provided in the RESRAD computer code as developed in the following: 

• For ingestion and inhalation, DCFs are taken from Federal Guidance Report No. 11, 
Limiting Values of Radionuclide Intake and Air Concentration and Dose Conversion 
Factors for Inhalation, Submersion, and Ingestion (USEPA, 1988a). 

• The DCFs for surface contamination (contamination on the surface of the site) were 
taken from USDOE/EH-0070, External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public (USDOE, 1988). 

• The DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in, Dose
Rate Conversion Factors forExternal Exposure to Photon Emitters in Soil (Health 
Physics 28:193-205) (Kocher, D.C., 1983), and ANUEAIS-8, Data Collection 
Handbook to Support Modeling the Impacts of Radioactive Material in Soil (Yu, C., et 
al., 1993b). 
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Table 6-1 

,: .. -,,-,.-,, .,,, •c, , Nonradioactive CQg§ at.,ER Site 147 and Comparison to the Background Screening Values 

Maximum SNUNM 95th Is maximum COC concentration less 
concentration %or UTL than or equal to the applicable SNUNM 

COC name (mg/kg) Level (mg/kg) background screening value? 
Arsenic 6.9 7 Yes 
Barium 355 214 No 
Cadmium <0.5 0.9 Yes 
Chromium, total 7.8 15.9 Yes 
Lead 39.7 11.8 No 
Mercury <0.1 <0.1 No A 

Selenium <0.5 <1.0 No A 

Silver 0.44J <1.0 No A 

TNT <1 NC No 

J - estimated value 
" uncertainty due to detection limits 
NC - not calculated · 

Table 6-2 
Radioactive COGs at ER Site 147 and Comparison to the Background Screening Values 

coc name 

·Maximum , < <.·. : : ••.... ·.·.····•···Is maximum COG concentration·less 
concentratid~ SNUNM95th% or .. than.9teqUa.'ltqthe.·applicable SNLINM 

·· (pCl/g) :· Y , UTLb3vel(pCild) ··.·, '•hack:grol.md screening value? 
H-3 450. B _U:>Gi/1) 1 00 - 400 pCi/1 No 
U-238 1.3 1.4 Yes 
U-235 0.072 0.16 Yes 
U-233/234 1.3 Yes 

*Assuming 10 wt% soil moisture, pCi/g = pCi/1 x 1 E-04 
**Background value provided as "<5.02", therefore background U-234 is assumed to be equal 

to that of it's parent radionuclide, U-238, as they would exist in secular equilibrium in their 
naturally-occurring state. 

B - parameter detected in method blank 
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Table 6-3 
.,-,::-.· .. :.~!;·,I\-~~,'" ___ ·.«-o,-,,,.,_,_,~r,·;,-w,. · ·C6ri1f~iarisdti~:of-ER Site 147 Nonradioactive COC ConCentrations to 

Proposed Subpart S Action Levels 

Maximum Proposed 
concentration Subpart S Action Is individual contaminant less 

COG name (mg!kg) Level (mg!kg) than 1/10 the Action Level? 
Arsenic 6.9 0.5 
Barium 355 6000 
Cadmium <0.5 80 
Chromium, total* 7.8 400 
Mercury <0.1 20 
Selenium <0.5 400 
Silver 0.44 J 400 
TNT <1 40 

*total chromium assumed to be chromium VI (most conservative) 
J - estimated value 

Table 6-4 

No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Nonradioactive Toxicological Parameter Values for ER Site 147 COGs 

·.: RfD ;: >.: •. :: .. RfDi h; .. 

.x.SFn < ... :::··:· ..... :.>:.•> ··•.· .. 

COG name (mg!k~d) · (mgJI<~C:l)·: .. · .. ·.:· ··confidence···. (kq.;d/rriQ)·' 
Arsenic 0.0003 -- M 1.5 
Barium 0.07 0.000143 M --
Cadmium 0.0005 0.0000571 H --
Chromium, 0.005 -- L --
total* 
Mercury 0.0003 0.0000857 -- --
Selenium 0.005 -- H --
Silver 0.005 -- -- --
TNT 0.0005 -- M 0.03 

*total chromium assumed to be chromium VI (most conservative) 
RfD - oral chronic reference dose in mg/kg-day 
RfD~ ~ - inhalation chronic reference dose in mg/kg-day 
Con11dence - L = low, M = medium, H = high 
SF - oral slope factor in (mg/kg-dayt 
SFo - inhalation slope factor in (mg/kg-dayt 
A E~A weight-of-evidence classification system for carcinogenicity: 

A - human carcinogen 

l<(l SFinh · .. · 
kq~d/md) · 

15.1 
--

6.3 
42 

--
--
--
--

81 -probable human carcinogen. Limited human data are available 
82 - probable human carcinogen. Indicates sufficient evidence in animals and 
inadequate or no evidence in humans. 
C - possible human carcinogen 
D - not classifiable as to human carcinogenicity 
E - evidence of noncarcinogenicity for humans 

-- information not available 

Cancer 
Class A 

A 
D 

81 
A 

D 
D 
D 
c 
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. Table 6-5 
~~~=~~"~"':'~Radiological Toxicological Parameter Values for ER Site 147 COCs 

SFev SF 0 SFinh 
COC name (g/pCi-yr) (1/pCi) (1/pCi) Cancer Class" 

H-3 0 7.2E-14 

Sfev- external volume exposure slope factor (risk!yr per pCi/g) 
SF

0
- oral (ingestion) slope factor (risk!pCi) 

SF - inhalation slope factor (risklpCi) 
tnh 

9.6E-14 

"EPA weight-of-evidence classification system for carcinogenicity: 
A - human carcinogen 
81 -probable human carcinogen. Limited human data are available 
82 - probable human carcinogen. Indicates sufficient evidence in animals and 
inadequate or no evidence in humans. 
C - possible human carcinogen 
D - not classifiable as to human carcinogenicity 

E - evidence of noncarcinogenicity for humans 

6. 11.2.3.3 Exposure Assessment and Risk Characterization 

Section .6.11.3.3.1 describes the exposure assessment for this risk assessment. 

A 

Section 6.11.3.3.2 provides the risk characterization including the Hazard Index value and the 
excess cancer risk for both the potential nonradiological COCs and associated background; 
industrial and residential land-uses. The incremental TEDE and incremental estimated cancer 
risk are provided for the background-adjusted radiological COCs; industrial and residential land
uses. 

Exposure Assessment 

Attachment 1 shows the equations and parameter values used in the calculation of intake 
values and the subsequent Hazard Index and excess cancer risk values for the individual 
exposure pathways. The appendix shows the parameters for both industrial and residential 
land-use scenarios. The equations are based on RAGS (USEPA, 1989). The parameters are 
based on information from RAGS (USEPA, 1989) as well as other USEPA guidance documents 
and reflect the RME approach advocated by RAGS (USEPA, 1989). For radionuclides, the 
coded equations provided in the RESRAD computer code were used to estimate the excess 
dose and cancer risk for the individual exposure pathways. Further discussion of this process 
is provided in Manual for 

Implementing Residual Radioactive Material Guidelines Using RESRAD, Version 5.0 (Yu, C., 
et al., 1993a). 

Although the designated land-use scenario is industrial for this site, the risk and TEDE values 
for a residential land-use scenario are also presented. These residential risk and TEDE values 
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are presented to only provide perspective of the potential for risk to human health under the 
·-~-· " m-ore-restridiveJand-use scenario. 

Risk Characterization 

Table 6-6 shows that for the ER Site 147 nonradioactive COGs, the Hazard Index value is 
-8 

0.03 and the excess cancer risk is 4 x 10 for the designated industrial land-use scenario. The 
numbers presented included exposure from soil ingestion and dust inhalation for the 
nonradioactive COGs. Table 6-7 shows that for the ER Site 147 associated background 

• . -8 

constituents, the Hazard Index is 0.02 and the excess cancer risk is 4 x 1 0 for the designated 
industrial land-use scenario. 

For the radiological COGs the TEDE for industrial land-use is 1 x 1 o-s mrem/yr. In accordance 
with proposed USEPA guidance, the standard being utilized is an incremental TEDE of 
15 mrem/yr (40 CFR Part 196, 1994) for the probable land-use scenario (industrial in this case); 
the calculated dose value for ER Site 147 for the industrial land-use is well below this standard. 

For the residential land-use scenario, the Hazard Index value increases to 1 and the excess 
·5 

cancer risk is 8 x 1 0 . The numbers presented included exposure from soil ingestion, dust 
inhalation, and plant uptake. Although US EPA (1991) generally recommends that inhalation not 
be included in a residential land-use scenario, this pathway is included because of the potential 
for soil in Albuquerque, NM, to be eroded and, subsequently, for dust to be present even in 
predominantly residential areas. Because of the nature of the local soil, other exposure 
pathways are not considered (see Attachment 1). Table 6-7 shows that for the ER Site 147 
associated background constituents, the Hazard Index increases to 1 and the excess cancer 

·5 

risk is 8 x 1 0 . 

For the radiological COGs the TEDE for the residential land-use is 2 x 1 0"" mrem/yr. In 
accordance with proposed USEPA guidance, the standard being utilized is an incremental 
TEDE of 75 mrem/yr (40 CFR Part 196, 1994) for a complete loss of institutional controls 
(residential land-use in this case); the calculated dose values for ER Site 147 for the residential 
land-use is well below this standard. It should also be noted that, consistent with the proposed 
guidance (40 CFR Part 196, 1994), ER Site 147 should be eligible for unrestricted radiological 
release as the residential scenario resulted in an incremental TEDE to the on-site receptor of 
less than 15 mrem/yr. 

The excess cancer risk from the nonradioactive COGs and the radioactive COGs is not additive, 
as noted in RAGS (USEPA, 1989). 

6. 11.2.4 Step 6. Comparison of Risk Values to Numerical Standards. 

The risk assessment analyses considered the evaluation of the potential for adverse health 
effects for both an industrial land-use scenario, which is the designated land-use scenario for 
this site, and also a residential land-use scenario. 
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Table 6-6 
Nonradioactive Risk Assessment Values for ER Site 147 COCs 

Maximum 
concentration Industrial Land-Use 

COC Name _{_m_gL_kg) Scenario Residential Land-Use Scenario 
Hazard Cancer 
Index Risk 

Arsenic 6.9 0.02 4E-6 
Barium 355 0.01 --
Cadmium <0.5 0.00 2E-10 
Chromium, total* 7.8 0.00 2E-8 
Mercury <0.1 0.00 --
Selenium <0.5 0.00 --
Silver 0.44J 0.00 --
TNT <1 0.00 1E-8 

TOTAL 0.03 4E-6 

*total chromium assumed to be chromium VI (most conservative) 
--information not available 
J - estimated value 

Hazard 
Index 
0.39 
0.05 
0.41 
0.01 
0.17 
0.18 
0.02 
0.01 

1 

Table 6-7 , 

Cancer Risk 
8E-5 

--
3E-1 0 
3E-8 

--
--
--

5E-8 

SE-5 

Nonradioactive Risk Assessment Values for ER Site 147 Background Constituents 

·.··· · ·· Background · > · ' · ·_·· ._.·.·,_·, ... , · .. ··•• •· ··•·•. · · ·· ·· 

ConstituSnt Name ~' "';~~~~f:iE't~ i~d~~~~f~~g~ ~~~ I ,;,~t;;de~g=~~~d- o~e 
Hazard Cancer Hazard 
Index Risk 

Arsenic 7 0.02 4E-6 
Barium 214 0.00 
Cadmium 0.9 0.00 4E-10 
Chromium, total* <2.5 
Mercury <0.1 
Selenium <1.0 
Silver <1.0 

TOTAL 0.02 4E-6 

*total chromium assumed to be chromium VI (most conservative) 
-- information not available 
J - estimated value 

Index 
0.4 

0.03 
0.74 

1 

Cancer Risk 

8E-5 

5E-10 

BE-5 
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For the industrial land-use scenario, the Hazard Index calculated is 0.03; this is much less than 
~···the numerical standard of 1 suggested in RAGS (US EPA, 1 989). The- excess cancer risk is 

estimated at 4 x 1 0-s. In RAGS, the US EPA suggests that a range of values (1 o-s to 1 0-4) be 
used as the numerical standard; the value calculated for this site is in the low end of the 
suggested acceptable risk range. Therefore, for an industrial land-use scenario, the Hazard 
Index risk assessment values are significantly less than the established numerical standards 
and the excess cancer risk for the nonradiological COCs is in the low end of the suggested 
acceptable risk range. This risk assessment also determined risks considering background 
concentrations of the potential nonradiological COCs for both the industrial and residential land
use scenarios. For the industrial land-use scenario, the Hazard Index is 0.02. The excess 
cancer risk is estimated at 4 x 1 o·s. Incremental risk is determined from subtracting risk 
associated with background from potential nonradiological COC risk. These numbers are not 
rounded before the difference is determined and therefore may appear to be inconsistent with 
numbers presented in tables and discussed within the text. The incremental Hazard Index is 
0.01, there is no incremental cancer risk for the industrial land-use scenario. 

For the radioactive components of the industrial land-use scenario, the calculated incremental 
TEDE is 1 x 1 o·s mrem/yr, which is significantly less than the numerical standard of 15 mrem/yr 
suggested in the draft US EPA guidance. The excess cancer risk estimate is 5 x 1 o·10

• 

For the residential land-use scenario, the calculated Hazard Index is 1, which is at the 
numerical guidance. The excess cancer risk is estimated at 8 x 1 o·5

; this value is at the upper 
end of the suggested acceptable risk range. The Hazard Index for associated background for 
the residential land-use scenario is 1. The excess cancer risk is estimated at 8 x 1 o·s. For the 
residential land-use scenario, the incremental Hazard Index is 0.07; there is no incremental 
cancer risk. The incremental TEDE from the radioactive components is 2 x 10-4 mrem/yr, 
which is significantly less than the numerical guidance. The associated cancer risk is 6 x 1 o·9

, 

slightly higher than for the industrial land-use scenario but still significantly below background 
calculated risk values. 

6.11.2.5 Step 7 Uncertainty Discussion 

The conclusion from the risk assessment analysis is that the potential effects caused by 
potential non radiological COGs on human health are within the acceptable range compared to 
established numerical standards for the industrial land-use scenario. Calculated incremental 
risk between potential non radiological COGs and associated background indicate little risk from 
non radiological COCs when considering the industrial land-use scenario. 
The main contributor to the adverse effects on human health from non radiological COGs is 
arsenic (6.9 mg/kg). Arsenic was below the respective background screening level. Therefore, 
this risk assessment is considered conservative as arsenic is probably not indicative of 
contamination. 

For the radiological COCs the conclusion from the risk assessment is that the potential effects 
on human health, for the industrial land-use scenario, is well within proposed standards 
(40 CFR Part 196, 1994) and is a small fraction of the estimated 290 mrem/yr received due to 
natural background (NCRP, 1 987). 
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--- _ --; - _ .-:;~~The potential effects onhuman health, for nonradiological COGs; are greater when considering 
· , , , - , , '": the residential land-use scenario. However, calculated incremental risk between potential 

nonradiological COGs and associated background indicate little risk from nonradiological COGs 
when considering the residential. The increased effects on human health are primarily the 
result of including the plant uptake exposure pathway. Constituents that posed little to no risk 
considering an industrial land-use scenario (some of which are below background screening 
levels), contribute a significant portion of the risk associated with the residential land-use 
scenario. These constituents bioaccumulate in plants. Because ER Site 147 is an industrial 
site, the likelihood of significant plant uptake in this area is highly unlikely. The uncertainty in 
this conclusion is considered to be small. 

For the radiological COGs the conclusion from the risk assessment is that the potential effects 
on human health, for the residential land-use scenario, is well within proposed standards 
( 40 CFR Part 196, 1994) and is a small fraction of the estimated 290 mrem/yr received due to 
natural background (NCRP, 1987). 

Because of the location, history of the site and the future land-use (USDOE, 1996), there is low 
uncertainty in the land-use scenario and the potentially affected populations that were 
considered in making the risk assessment analysis. Because the COGs are found in subsurface 
soils and because of the location and physical characteristics of the site, the exposure 
pathways relevant to the analysis are conservative. For example, considering the industrial 
land-use scenario, the soil ingestion pathway results are very conservative as a worker 
contacting the soil at depth would be likely involved in construction and would contact the soil 
for only a short time instead of 30 years. 

The approach taken in determining potential effects on human health due to the radiological 
COGs is particularly conservative in that it was assumed that all radiological constituents 
existed in the upper six inches of the soil layer, rather than in the subsurface near the tank. 

An RME approach was used to calculate the risk assessment values, which means that the 
parameter values used in the calculations were conservative and that the calculated intakes are 
likely overestimates. Maximum measured values of the concentrations of the COGs and 
minimum value of the 95th UTL or percentile concentration value, as applicable, of background 
concentrations associated with the COGs were used to provide conservative results. 

Table 6-4 shows the uncertainties (confidence) in the nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the Health Effects Assessment 
Summary Tables (HEAST) (USEPA, 1996c) and Integrated Risk Information System (IRIS) 
(US EPA, 1988, 1994b) databases. Because of the conservative nature of the RME approach, 
the uncertainties in the toxicological values are not expected to be of high enough concern to 
change the conclusion from the risk assessment analysis. 

The non radiological risk assessment values are within the acceptable range for the industrial 
land-use scenario compared to the established numerical standards. Though the residential 
land-use Hazard Index is at the numerical standard, it has been determined that future land-use 
at this locality will not be residential (USDOE, 1996). The radiological incremental TEDE is a 
very small fraction of estimated background TEDE for both the industrial and residential land
use scenarios and both are well within proposed standards (40 CFR Part 196, 1994). The 
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_--~-'-'c:,-,-,_ ~---overall uncertainty inaiLof the_steps in the risk assessment process is considered not 
, ~'"''~ , ,

7 _'-''c""- significantwith respect to the conclusion reached. 

6.11.3 Summary 

ER Site 147 had relatively minor contamination consisting of some inorganic and radioactive 
compounds. Because of the location of the site on KAFB, the designated industrial land-use 
scenario and the nature of the contamination, the potential exposure pathways identified for this 
site included soil ingestion and dust inhalation for chemical constituents and soil ingestion, dust 
and volatile inhalation. These exposure pathways are very conservative as a worker contacting 
the soil at depth would likely be involved in construction and would contact the soil for only a 
short time instead of 30 years. 

The residential land-use scenario includes the soil ingestion, inhalation, and plant uptake 
exposure pathways. Because the small amount of contamination present is below ground 
surface, the potential for exposure from soil ingestion and inhalation of surface dust is not 
significant. Likewise, plant uptake will generally occur near surface. Because the site is 
designated as industrial and the residential land-use scenario is provided to only provide 
perspective, the stated exposure pathways were included but provide a conservative risk 
assessment. 

The main contributors to the industrial land-use scenario radiological risk assessment values is 
arsenic (6.9 mg/kg). Arsenic was below the respective background screening level. Therefore, 
this risk assessment is considered conservative as arsenic is probably not indicative of 
contamination. 

Using conservative assumptions and employing a RME approach to the risk assessment, the 
calculations for the non radiological COGs show that for the industrial land-use scenario the 
Hazard Index (0.03) is significantly less than the accepted numerical guidance from the 
USEPA. The estimated cancer risk (4 x 10-s) is in the low end of the suggested acceptable risk 
range. The incremental Hazard Index is 0.01 for the industrial land-use scenario; there is no 
incremental cancer risk. 

The incremental TEDE and corresponding estimated cancer risk from the radioactive 
components are much less than US EPA guidance values; the estimated dose is 1 x 1 o-s 
mrem/yr for the industrial land-use scenario. This value is much Jess than the numerical 
guidance of 15 mrem/yr in draft USEPA guidance. The corresponding estimated cancer risk 
value is 5 x 1 o·10 for the industrial land-use scenario. 

The calculations show that for the residential land-use scenario the Hazard Index (1) is at the 
accepted numerical guidance from the USEPA. The estimated cancer risk (8 x 1 o·5

) is at the 
upper end of the suggested acceptable risk range. The increased effects on human health are 
primarily the result of the inclusion of the plant uptake exposure pathway. Constituents that 
posed little to no risk considering an industrial land-use scenario (some of which are below 
background screening levels), contribute a significant portion of the risk associated with the 
residential land-use scenario. These constituents bioaccumulate in plants. Because ER Site 

AU4-97M'P/SNL:R4155147.DOC 6-48 301462.161.04.000 04/30/97 9:54AM 



::. 147 is an industrial site (USDOE, 1996), the likelihood of significant plant uptake in this area is 
highly unlikely. Also, the contamination occurs at depth, below typical plant root zones. 
The incremental Hazard Index for the residential land-use scenario is 0.07; there is no 
incremental cancer risk for the residential land-use scenario. Increased risk from the COGs was 
evident considering residential land-use, due to plant uptake, but future use will be restricted to 
industrial land-use (USDOE, 1996). 

The incremental TEDE and corresponding estimated cancer risk from the radioactive 
components are much less than USEPA guidance values; the estimated dose is 2 x 104 

- ----- - -- - --- mrem/yr for the residential land-use scenario: This valoe is-much less than the riu-mericaJ-- - -
guidance of 75 mrem/yr in draft USEPA guidance. The corresponding estimated cancer risk 
value is 6 x 1 o-9 for the residential land-use scenario. 

The uncertainties associated with the calculations are considered small relative to the 
conservativeness of the risk assessment analysis. We therefore conclude that this site does 
not have significant potential to affect human health under either an industrial or residential 
land-use scenario. 

Ecological Risk Assessment 

The ecological risk for this site has not been estimated at this time. SNUNM ecological risk 
analyses are being conducted and the relevant analysis for this site will be presented when 
available. 
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Sandia National Laboratories Environmental Restoration Program 

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND RADIONUCLIDE 
CONTAMINATION 

BACKGROUND 

Sandia National Laboratories (SNL) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) project sites. This default set of 
exposure scenarios and parameter values would be invoked for risk assessments unless site
specific information suggested other parameter values. Because many SNUNM ER sites have 
similar types of contamination and physical settings, SNL believes that the risk assessment 
analyses at these sites can be similar. A default set of exposure scenarios and parameter 
values will facilitate the risk assessments and subsequent review. 

The default exposure routes and parameter values suggested are those that SNL views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the US EPA Region VI and NMED, SNL proposes that these default 
exposure routes and parameter values be used in future risk assessments. 

At SNUNM, all Environmental Restoration sites exist within the boundaries of the Kirtland AFB. 
Approximately 157 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUER draft Environmental Assessment (DOE, 1 996) presents a summary of 
the hydrogeology of the sites, the biological resources present and proposed land use 
scenarios for the SNUNM ER sites. At this time, all SNUNM ER sites have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based on a residential land use scenario. All three land use 
scenarios will be addressed in this document. 

The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index, risk 
and dose values. EPA (EPA, 1 989a) provides a summary of exposure routes that could 
potentially be of significance at a specific waste site. These potential exposure routes consist 
of: 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; 
• Ingestion of contaminated surface water while swimming; 
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• Dermal contact with chemicals in=water; 
• Dermal contact with chemicals in=soil; 
• Inhalation of airborne compounds (vapor phase or particulate), and; 
• External exposure to penetrating radiation (immersion in contaminated air; immersion in 

contaminated water and exposure from ground surfaces with photon-emitting 
radionuclides). 

Based on the location of the SNL ER sites and the characteristics of the surface and subsurface 
at the sites, we have evaluated these potential exposure routes for different land use scenarios 
to determine which should be considered in risk assessment analyses (the last exposure route 
is pertinent to radionuclides only). At SNUNM ER sites, there does not presently occur any 
consumption of fish, shell fish, fruits, vegetables, meat, eggs, or dairy products that originate 
on-site. Additionally, no potential for swimming in surface water is present due to the high
desert environmental conditions. As documented in the RESRAD computer code manual (ANL, 
1993), risks resulting from immersion in contaminated air or water are not significant compared 
to risks from other radiation exposure routes. 

For the industrial and recreational land use scenarios, SNUNM ER has therefore excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNM ER site: 

• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; and 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

For the residential land-use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 

Based on this evaluation, for future risk assessments, the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land use scenarios. However, the potential for dermal exposure to inorganics is not 
considered significant and will not be included. In general, the dermal exposure pathway is 
generally considered to not be significant relative to water ingestion and soil ingestion pathways 
but will be considered for organic components. Because of the lack of toxicological parameter 
values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may be part of the uncertainty analysis for a site where 
dermal contact is potentially applicable. 
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I 
a e . T bl 1 E xposure p th a ways c ons1 ere or anous "d d f v . an se L d U S cenanos 

Industrial II Recreational II -·" -. Residential 

Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drinkinQ water 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
soil soil soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds(vaporphase compounds (vapor phase compounds(vaporphase 
or particulate) or particulate) or particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to External exposure to Ingestion of fruits and 
penetrating radiation from penetrating radiation from vegetables 
ground surfaces ground surfaces 

External exposure to 
penetrating radiation from 
Qround surfaces 

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED EXPOSURE 
ROUTES 

I 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA, 1989a and 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL, 1993). Also shown are the default values SNUNM ER suggests for 
use in Reasonable Maximum Exposure (RME) risk assessment calculations for industrial, 
recreational, and residential scenarios, based on EPA and other governmental agency 
guidance. The pathways and values for chemical contaminants are discussed first, followed by 
those for radionuclide contaminants. RESRAD input parameters that are left as the default 
values provided with the code are not discussed. Further information relating to these 
parameters may be found in the RESRAD Manual (ANL, 1993). 

Generic Equation for Calculation of Risk Parameter Values 
The equation used to calculate the risk parameter values (i.e., Hazard QuotienVlndex, excess 
cancer risk, or radiation total effective dose equivalent [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

= C x (CR x EFD/BW/AT) x Toxicity Effect (1) 
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·--~ .. =-=-.===-::~ . ~ ~'-tR . ,.:J.ocontact-rate for the exposure pathway; · --

EFD = exposure frequency and duration; 
BW = body weight of average exposure individual; 
AT =time over which exposure is averaged. 

The total risk/dose (either cancer risk or hazard index) is the sum of the risks/doses for all of the 
site-specific exposure pathways and contaminants. 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk range of 1 0"" to 1 O..a. The evaluation of the noncarcinogenic health hazard 
produces a quantitative estimate (i.e., the Hazard Index) for the toxicity resulting from the COCs 
present at the site. This estimate is evaluated for determination of further action by comparison 
of this quantitative estimate with the EPA standard Hazard Index of unity (1 ). The evaluation of 
the health hazard due to radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. 

The specific equations used for the individual exposure pathways can be found in RAGS (EPA, 
1989) and the RESRAD Manual (ANL, 1 993). Table 2 shows the default parameter values 
suggested for used by SNL at ER sites, based on the selected land use scenario. References 
are given at the end of the table indicating the source for the chosen parameter values. The 
intention of SNL is to use default values that are consistent with regulatory guidance and 
consistent with the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways based on the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 
SNL proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial, recreational or residential future land-use 
scenario. There are no current residential land-use designations at SNL ER sites, but this 
scenario has been requested to be considered by the NMED. For sites designated as industrial 
or recreational land-use, SNL will provide risk parameter values based on a residential land-use 
scenario to indicate the effects of data uncertainty on risk value calculations or in order to 
potentially mitigate the need for institutional controls or restrictions on Sandia ER sites. The 
parameter values are based on EPA guidance and supplemented by information from other 
government sources. The values are generally consistent with those proposed by Los Alamos 
National Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNL will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 
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Table 2 Default Parameter Values for Various Land Use Scenarios . 
II Parameter II Industrial II Recreational II Residential 

General Exposure 
Parameters 

Exposure frequency (d/y) ........ ....... ...... 
Exposure duration (y_l 30"·" 30a,o 30"'u 
Body weight (kg) 70"'u 56"·u 70 adult"·o 

15 child 
Averaging Time (days) 

for carcinogenic compounds 255508 2ssso· 2ssso· 
(=70 y X 365 d/y) 

for noncarcinogenic 10950 10950 10950 
compounds 

(=ED x 365 d/y) 

Soil Ingestion Pathway 
lnqestion rate 100 mq/dc 6.24 q/yc 114 mg-y/kg-d" 

Inhalation Pathway 
Inhalation rate Jm~/yr) sooo•·o 146° 547S"·o,o 
Volatilization factor (m~/kg) chemical chemical chemical specific 

specific specific 
Particulate emission factor 1.32E9a 1.32E9a 1.32E9" 

(m3/kg)_ 

Water Ingestion Pathway 
lnqestion rate (Ud) 2"'u 2"·" 2"·" 

Food Ingestion Pathway 
lnqestion rate (kq/yr) NA NA 138o,o 
Fraction inqested NA NA 0.25u,u 

Dermal Pathway 
Surface area in water (m') 2o,e 2o,e 20,0 
Surface area in soil_{m') 0.53°'0 0.53°'0 0.53"·" 
Permeability coefficient chemical chemical chemical specific 

specific specific 

........ The exposure frequencies for the land use scenanos are often mtegrated 1nto the overall 
contact rate for specific exposure pathways. When not included, the exposure frequency for 
the industrial land use scenario is 8 h/d for 250 d/y; for the recreational land use, a value of 2 
hr/wk for 52 wkly is used (EPA, 1989b); for a residential land use, all contact rates are given 
per day for 350 d/y. 

RAGS, Vol 1, Part 8 (EPA, 1991). 
b Exposure Factors Handbook (EPA, 1989b) 
c EPA Region VI guidance. · 
d For radionuclides, RESRAD (ANL, 1993) is used for human health risk calculations; default 
parameters are consistent with RESRAD guidance. 

Dermal Exposure Assessment, 1992. 
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EPA, 1989a, Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation 
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Office of Research and Development, Washington, D.C. 
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Sandia National Laboratories 
Albuquerque, New Mexico 

September 1999 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (7th Round) 
Dated May 1997 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Kieling, June 9, 1999) documenting 
the review of six No Further Action (NFA) Proposals submitted in May 1997. 

The following four operable units (OU) and six environmental restoration (ER) sites were 
included in the May 1997 NF A proposals: 

• ou 1295 
- ER Site 144, Building 9980 Septic System 
- ER Site 145, Building 9981/9982 Septic System 
- ER Site 147, Building 9925 Septic System 

• ou 1302 
- ER Site 42, Acid Spill Water Treatment Facility 

• ou 1333 
- ER Site 12A, Burial Site/Open Dump: Open Dump (Lurance Canyon) 

• ou 1335 
- ER Site 112, Explosives-Contaminated Sump 

This response document is organized on the first level by OU number and on the second level by 
ER site number. Each OU section restates the New Mexico Environment Department comments 
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(in bold font) in the same order in which they were provided in the call for response to 
comments. Following each comment, the word "Response'' introduces the reply (in normal font 
style) of the U.S. Department of Energy/Sandia National Laboratories/New Mexico. Responses 
to general technical comments begin on page 4 and responses to site-specific comments begin on 
page 7. Additional supporting information for the site-specific comments is included in the 
attachments that follow each OU section. Changes to previously submitted text or tables are 
provided with redline/strikeout indicators and are labeled "Revised." Changes to previously 
submitted figures are not provided with redline/strikeout indicators but are labeled "Revised." 
Newly submitted information (including text, tables, and figures) is labeled "Supplemental." 
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General Comments 

RESPONSES TO COM:MENTS 
ON NO FURTHER ACTION PROPOSALS 

MAY 1997 (7TH ROUND) 

GENERAL COMMENTS 

1. Drafts of maps, supporting documents, appendices, and data tables are unfinished 
products. For the purpose of a No Further Action (NFA) proposal, final versions of 
these and other types of information must be submitted. 

Response: Final versions of maps, supporting documents, appendices and data tables will 
be submitted in this response or subsequent to any additional work. 

2. Tables of laboratory data supplied with some NFA proposals are incomplete. As 
applicable, data tables should include sample identification numbers, analytical 
methods, method detection limits (MDL's) or minimum detectable activities 
(MDA's), analytical results, maximum contaminant limits, and approved 
background levels. Also, offsite laboratory results must be included and clearly 
identified. 

Response: All tables will be completed as requested. 

3. It is helpful to include analytical results for field and equipment blanks, and 
duplicates in data tables. QAJQC data should not be mixed with environmental 
data in the same tables. If applicable, the QA/QC data tables should also include 
comparisons of offsite and onsite laboratory results (e.g., RPD's). The text should 
include a discussion of field and laboratory quality control results (the good points 
as well as the not-so-good points) and should indicate whether the sampling results 
are generally acceptable. 

Response: For those NF As for which additional infonnation is requested, the data 
presentation wiU be examined and the information requested will be provided in the 
recommended format. 

4. Many data tables for volatile organic compounds (VOC's), semi-volatile organic 
compounds (SVOC's), high explosives (HE), and polychlorinated biphenyls (PCB's) 
list only the constituents that were detected, or Jist just whether any constituent of a 
group was detected. While summary tables like these are acceptable (and preferred 
for review purposes), they provide only part of the information needed to fully 
evaluate a NFA proposal. To complete the data package, additional tables must be 
submitted listing all of the various constituents that were analyzed for and their 
MDL's. Please note that "J-coded" data must be reported as detected constituents. 
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General Comments 

Response: The additional information will be provided for those specific NF As for 
which such information has been requested as part of this Request for Supplemental 
Information. J coded data will be reported as detects, as previously agreed to between the 
U.S. Department of Energy, Sandia National Laboratories/New Mexico and the 
Hazardous and Radioactive Materials Bureau. 

5. For many data tables, sample locations and depths must be inferred from the 
sample identification numbers. Notes describing how such information is encoded 
into the sample identification numbers must be added to the tables or to the text. 

Response: The data tables or text referring to the data tables will be revised so that map 
location, sample location, and depth all correspond. 

6. To ensure that appropriate background levels are utilized, Area or Super Groups 
need to be specified for all NF A proposals. 

Response: The area or supergroup for approved background values will be clearly 
identified. Correct values will be used. 

7. Because they are designed to discharge liquids, all septic systems are a potential 
threat to ground water. Even if concentrations of contaminants in the unsaturated 
zone are low, it has been demonstrated that large septic systems (such as those at 
TA-5) can cause ground-water contamination at depths of as much as 500ft. In 
recognition of this, the threat to ground water posed by smaller septic systems can 
not be ignored by the HRMB. 

In most cases, DOFJSNL can only speculate as to the volume of wastes and the total 
volume of liquids that may have been discharged into a small septic system. Over 
20-30 year periods, the larger discharge rates reported for some of these smaller 
septic systems appear to be sufficient to drive contaminated liquids to the water 
table. Additionally, a number of small septic systems are located in canyon or 
pediment areas where the unsaturated zone is made up chiefly of permeable gravel, 
sand, and potentially permeable fractured bedrock, and where ground water is 
relatively shallow. There is certainly potential in these cases that hazardous 
constituents (such as VOC's and cyanide) can cause ground water to become 
contaminated to unacceptable levels. 

Therefore, HRMB will not approve NFA status for any septic systems without 
ground-water characterization, unless the agency can gain confidence that such 
approvals will be protective of human health and the environment. The only way 
that HRMB can achieve such confidence is for DOFJSNL to conduct a study of a 
sample population of septic systems. HRMB wishes to negotiate a technical and 
decision-making approach for such a study, so that this issue can be resolved and 
significant progress can be achieved in a timely manner. 

AU8-99/WP/SNL:c4509.doc 5 301462.225.09 08/31/99 11:31 AM 



General Comments 

Response: It is anticipated that the recently negotiated characterization strategy for the 
remaining septic systems will provide the basis upon which to evaluate the impacts that 
these units may have had on the groundwater. This strategy is detailed in "Sampling and 
Analysis Plan (SAP) for Characterizing and Assessing Potential Releases to the 
Environment from Septic or Other Miscellaneous Drain Systems at Sandia National 
Laboratories/New Mexico" (May 1999). This sampling and analysis plan is currently in 
the process of being transmitted to New Mexico Environment Department for final 
signature approval. 
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Site-Specific Comments 

ER Site 147, Building 9925 Septic System 

ER Site 147 is not appropriate for NFA petition. 

1. Figures 1-1 and 1-2 are labeled "draft". See general comment 1. 

Response: Replacement Figures 1-1 and 1-2 without the word "draft" are provided in 
Attachment D. 

2. Annex 6.4, Section 6.4 tables, page 6-14 •• DOFJSNL must provide a complete list of 
all VOC's and SVOC's analyzed for and their MDL's. See general comments 2-4. 

Response: Soil samples were collected from ER Site 147 in early 1995 and were 
analyzed by an off-site commercial laboratory (Quanterra in Arvada, Colorado) for 
organic constituents, including volatile organic compounds using EPA Method 8240 and 
semivolatile organic compounds using EPA Method 8270. The analytical reports from 
the laboratory included only the reporting limits (practical quantitation limits) and did not 
include the method detection limits. Tables containing a complete list of the volatile 
organic compounds and semivolatile organic compounds constituents for which these 
samples were analyzed and their respective reporting limits are provided in Attachment E. 

3. DOFJSNL must provide an estimate of the volume (or mass) of waste and the total 
volume (or mass) of liquids that were disposed of in the septic system. 

Response: Building 9925 was constructed in 1959. The Work Plan states that suggested 
effluent rates ranged between 100 to 4,000 gallons per day. The volume of effluent 
discharged to each of the three individual septic systems that were connected to 
Building 9925 is unknown. 

4. DOFJSNL must provide information regarding the size of the lines (for example 4" 
PVC pipe). 

Response: The septic system north of Building 9925 consisted of a septic tank connected 
to a drain field. Historical engineering drawings maintained by Sandia National 
Laboratories/New Mexico indicate that the drain line from Building 9925 to the north 
system septic tank and the drain line from the septic tank to the drain field distribution 
box were constructed of 4-inch diameter pipe. The north drain field drain lines were 
physically located in 1994 using a backhoe and were determined to be constructed of 
4-inch diameter perforated polyvinyl chloride. 

The septic system west of Building 9925 also consisted of a septic tank connected to a 
drain field. Historical engineering drawings maintained by Sandia National Laboratories/ 
New Mexico indicate that the drain line from Building 9925 to the west system septic 
tank and the drain line from the septic tank to the drain field distribution box were 
constructed of 4-inch diameter pipe. The west drain field drain lines were also physically 
located in 1994 using a backhoe and were determined to be constructed of 4-inch 
diameter "orangeburg" pipe. 
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Site-Specific Comments 

According to historical engineering drawings maintained by Sandia National 
Laboratories/New Mexico, the septic system south of Building 9925 also consisted of a 
septic tank and a drain field. This system was covered by the pavement of Target Road 
(Optical Range Road) when the soil sampling beneath the system took place in early 
1995. The manhole cover of the earth-filled septic tank could still be seen in the roadway 
at the time of sampling. A backhoe was not used to locate the drain field drain lines 
because that would have required digging up the pavement. Boring locations and depths 
were selected based on the drain line locations shown on facilities engineering drawings, 
and depths of the drain lines were assumed to be 5 feet below ground surface. The 
diameter of the south system drain lines are not indicated on the drawings but are most 
likely 4-inch diameter pipe. 

5. See general comment 7. 

Response: The acetone concentrations exceeded the trigger level of volatile organic 
compounds (i.e., any volatile organic compounds constituent greater than 10 J.lglkg) that 
were specified in the sampling and analysis plan in the soil samples from all six of the 
west drain field borehole locations. In accordance with the methodology specified in the 
sampling and analysis plan, Sandia National Laboratories/New Mexico will return to the 
ER Site 147 west drain field and will collect two additional samples from each of the six 
previous borehole locations in this drain field. Soil samples will also be collected from 
two additional5-foot intervals in each borehole from depths of 20 and 25 feet below 
ground surface. These samples will be analyzed for volatile organic compounds using 
EPA Method 8260. 

6. Soil samples must be collected and analyzed in a laboratory for HE (the samples 
should be collected at the same locations as those analyzed for other constituents). 

Response: This issue was discussed with New Mexico Environment Department/ 
Hazardous and Radioactive Materials Bureau and New Mexico Environment Department/ 
Oversight Bureau personnel, and it was agreed that Sandia National Laboratories/New 
Mexico will satisfy this requirement by collecting 2 samples each from the north and west 
drain fields, and one sample from the south drain field. These samples will be collected 
from previous borehole locations located at the opposite ends of each of the two drain 
fields as well as from the central borehole location in the south drain field in accordance 
with procedures specified in the sampling and analysis plan. They will be analyzed by an 
off-site laboratory for high explosives compounds using EPA Method 8330. 
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Site-Specific Comments 
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Site-Specific Comments 

Table A-1 
Summary of VOC Analytical Detection Limits Used for 

ER Site 147 Soil Sampling, January 1995 
(Off-site laboratory) 

Analyte 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-dichloroethane 
1 ,2-dichloroethane 
1, 1-dichloroethene 
1 ,2-dichloroethene 
1 2-dichloropropane 
cis-1 3-dichloro_propene 
trans-1 3-dichloropropene 
Ethyl benzene 
2-hexanone 
Methvlene chloride 
4-methyl-2-pentanone 
Styrene 
1,1 ,2,2-tetrachloroethane 
Tetrachloroethane 
Toluene 
1 , 1 , 1-trichloroethane 
1 , 1 ,2-trichloroethane 
Trichloroethane 
Vinyl acetate 
Vinvl chloride 
Xylene 

IJg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 

AU8-99/WP/SNL:c4509 .doc 

Reporting Limit (IJg/kg) 
10 
5 
5 
5 
10 
10 
5 
5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
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Site-Specific Comments 

Table A~2 
Summary of SVOC Analytical Detection Limits 

Used for ER Site 147 Soil Sampling, January 1995 
(Off-site laboratory) 

Analyte Reporting Limit {!Jglkg) 

Acenaohthene 330 
Acenaphthylene 330 
Anthracene 330 
Benzo{a)anthracene 330 
Benzo(a)pyrene 330 
Benzo(b )fluoranthene 330 
Benzo(qhi)oe~Jene 330 
Benzo{klfluoranthene 330 
Benzoic acid 1800 
Benzyl alcohol 330 
4-bromophenvl phenyl ether 330 
Butylbenzyl phthalate 330 
Carbazole 330 
4-chloro-3-methylphenol 330 
4-chlorobenzenamine 330 
bis(2-chloroethoxy)methane 330 
bis(2-chloroethyl)ether 330 
bis-chloroisopropyl ether 330 
2-chloronaphthalene 330 
2-chloro_phenol 330 
4-chlorophenyl phenyl ether 330 
Chrysene 330 
o-Cresol 330 
Dibenz(a,h)anthracene 330 
Dibenzofuran 330 
1 ,2-dichlorobenzene 330 
1 ,3-dichlorobenzene 330 
1 ,4-dichlorobenzene 330 
3,3'-dichlorobenzidine 660 
2,4-dichlorphenol 330 
D iethylphthalate 330 
2, 4-dimethylphenol 330 
Dimethylphthalate 330 
Di-n-butyl phthalate 330 
Dinitro-o-cresol 1600 
2, 4-din itrophenol 1600 
2, 4-dinitrotol uene 330 
2,6-dinitrotoluene 330 

Refer to footnotes at end of table. 
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Site-Specific Comments 

Table A-2 (Concluded) 
Summary of SVOC Analytical Detection Limits 

Used for ER Site 147 Soil Sampling, January 1995 
(Off-site laboratory) 

Analyte 
Di-n-octvl phthalate 
bis(2-ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-c,d)pyrene 
lsophorone 
2-methylnaphthalene 
4-methylphenol 
Naphthalene 
2-nitroaniline 
3-nitroaniline 
4-nitroaniline 
Nitrobenzene 
2-nitrophenol 
4-nitrophenol 
n-nitrosodiphenvlamine 
n-nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pvrene 
1,2,4-trichlorobenzene 
2,4,5-trichlorophenol 
2,4,6-trichlorophenol 

j.Jglkg 
SVOC 

= Microgram(s) per kilogram. 
= Semivolatile organic compound. 
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Reporting Umit (IJg/kg) 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1600 
1600 
1600 
330 
330 
1600 
330 
330 

1600 
330 
330 
330 
330 
1600 
330 
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SWMUs 140, 147, and 150 at Sandia National Laboratories, New Mexico, EPA 10 No. 
NM5890110518. These documents are compiled as DSS Round 10 and CAC 
(formerly No further Action [NFA]) Batch 28. 

This submittal includes descriptions of the site characterization work and risk 
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147, and 150. The risk assessments conclude that, for these nine sites: (1) there is no 
significant risk to human health under both the industrial and residential land-use 
scenarios; and {2) that there are no ecological risks associated with these sites. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for these nine sites. 

If you have any questions, please contact me at (505) 845-6036, or John Gould at 
(505) 845-6089. 
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Patty Wagner 
Manager 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 147 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNL/NM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In May 1997, an NFA proposal was submitted to the NMED for SWMU 147 (SNLINM May 
1997). In June 1999, the NMED Hazardous and Radioactive Materials Bureau (HRMB) 
responded with a Request for Supplemental Information (RSI) on the SWMU 147 NFA proposal 
(NMED June 1999) with the following specific requirements for SWMU 147: 

• Present final versions of the general location and site figures. 

• Provide revised analytical tables that include complete analyte lists and method 
detection limits (MDLs) for the analytes. 

• Provide information on the size (diameter) of the drain lines. 

• Provide estimates of effluent volumes discharged to the systems. 

• Collect additional soil samples at a portion of the same locations as the previous 
samples, and analyze for high explosive (HE) compounds. 

The NMED/HRMB also stated that because they are designed to discharge liquids, all septic 
systems are a potential threat to groundwater and no NFA would be approved without 
groundwater characterization, unless the agency gained confidence that such approvals would 
be protective of human health and the environment after SNL/NM conducted a study of a 
sample population of septic systems (NMED June 1999). 

SNL/NM addressed the general and site specific comments in a response to the RSI in 
September 1999 (SNL/NM September 1999). The SNL/NM responses to the SWMU 147 site
specific comments were to: 

• Submit final and updated versions of the general location and site figures. 

• Submit revised data tables showing complete analyte lists and the corresponding 
reporting limits. 

• Provide construction details for 4-inch diameter piping in the two northern 
drainfields and explain that the southern seepage pit and drainfield had been 
abandoned and covered by road construction activities in that area. Therefore, 
details for the drain lines could not be empirically determined. 

• Provide an estimate for the total daily effluent discharged to the septic systems. 
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• Agree to collect additional soil samples for volatile organic compounds (VOCs) at 
the original Building 9925 west drainfield boring locations. 

• Agree to collect additional soil samples for HE compound analysis at two locations 
in the north drainfield, two locations in the west drainfield, and one location in the 
south drainfield. The samples would be collected from previous borehole locations 
located at the opposite ends of each of the two drainfields as well as from a central 
borehole location in the south drainfield. 

At that time, negotiations were being conducted to define a technical and decision-making 
approach to complete environmental assessment and characterization work at the 22 OU 1295 
SWMUs and 61 other drain and septic systems (DSS) Area of Concern (AOC) sites at SNLINM. 
A Sampling and Analysis Plan (SAP) (SNLINM October 1999} was written that documented 
investigations planned for completion at all OU 1295 SWMUs and AOC sites. The plan was 
approved by the NMED in January 2000 (Bearzi January 2000). Technical details for soil 
sampling procedures, soil sample locations, laboratory analytical methods, and passive soil
vapor sampling requirements at these sites were specified in a follow-up Field Implementation 
Plan (SNLINM November 2001 ), which was also approved by the NMED (Moats February 
2002). 

Because of the physical similarity of the SWMUs with the AOC sites, and because the same 
characterization procedures were used for both, the 22 SWMUs were combined into the AOC 
site investigation procedures outlined in the SAP (SNLINM October 1999). Shallow subsurface 
soil and soil-vapor sampling investigations were completed at the SWMUs and AOC sites by 
November 2002. The data were evaluated and the candidate SWMU and AOC sites were 
ranked in order to select sites for deep soil-vapor well installation and sampling. 

SWMU 147 was not one of the sites selected for deep soil-vapor well sampling or installation of 
a groundwater monitoring well. The requirement for additional VOC soil samples that SNL/NM 
committed to collecting (SNLINM September 1999) was also withdrawn by the NMED 
(McDonald August 2003). Only the additional samples for HE compound analysis were required 
at the five locations specified in the SNLINM RSI response (SNL/NM September 1999). These 
samples were collected on October 9, 2002. 

1.2 Remaining RSI Requirements 

The following remaining requirements to fulfill the June 1999 RSI for SWMU 147 are addressed 
in this RSI response: 

• Submit the analytical results for the additional soil samples collected for HE 
compound analysis at SWMU 147 in October 2002. 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and updated site location maps showing the 
soil sampling locations at this site (Figures 1.2-2 and 1.2-3) are also provided. Because the site 
description and operational history were presented in the initial NFA proposal (SNLINM May 
1997), the information is only briefly summarized in the risk assessment report in Chapter 3.0. 
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2.0 ADDITIONAL SOIL SAMPLING AT DSS SWMU 147 

On October 9, 2002, additional soil samples for HE compound analysis were collected at five 
previously sampled locations in the three drainfields at Building 9925. Samples were collected 
from boreholes DF3-1 and DF3-6 in the north drainfield (Figure 1.2-2), from boreholes DF1-1 
and DF1-6 in the west drainfield (Figure 1.2-2), and from borehole DF2-2 in the south drainfield 
(Figure 1.2-3). Sampling details and results are presented in the following sections. 

2.1 2002 HE Compound Soil Sampling Methodology 

On October 9, 2002, an auger drill rig was used to collect the required additional soil samples 
for HE compound analysis at SWMU 147. The samples were collected from a depth of 9 feet 
below ground surface (bgs) in boreholes DF3-1 and DF3-6 in the north drainfield and from a 
depth of 5 feet bgs in boreholes DF1-1, DF1-6, and DF2-2 in the west and south drainfields 
(Figures 1.2-2 and 1.2-3). Once the auger rig had reached the top of the sampling interval, a 
3- or 4-foot-long by 1.5-inch inside diameter Geoprobe TM sampling tube lined with a butyl 
acetate (BA) sampling sleeve was inserted into the borehole and hydraulically driven downward 
1 to 2 feet to partially fill the BA tube with soil. 

Once the sampling tube was retrieved from the borehole, the sample for HE analysis was 
collected by emptying the soil from the BA sleeve into a decontaminated mixing bowl, blending 
with a spatula, and then transferring an aliquot of the blended soil into the sample container. All 
samples were documented and handled in accordance with applicable SNL/NM operating 
procedures and were transported to an off-site laboratory for HE compound analysis by 
U.S. Environmental Protection Agency (EPA) Method 8330. 

2.2 2002 HE Compound Soil Sampling Results and Conclusions 

This section discusses the analytical results for the additional soil samples collected for HE 
compound analysis at SWMU 147. HE compound analytical results for the five soil samples 
collected from the drainfield boreholes are summarized in Table 2.2-1. MDLs for the HE soil 
analyses are presented in Table 2.2-2. No HE compounds were detected in any of the soil 
samples collected. 

2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Throughout the DSS Project, quality assurance (QA)/quality control (QC) samples were 
collected at an approximate frequency of 1 per 20 field samples. These included duplicate, 
equipment blank (EB), and trip blank (TB) samples. Typically, samples were shipped to the 
laboratory in batches of up to 20 samples, so that any one shipment might contain samples from 
several sites. Aqueous EB samples were collected at an approximate frequency of 1 per 20 site 
samples. The EB samples were analyzed for the same analytical suite as the soil samples in 
that shipment. The analytical results for the EB samples appear only in the data tables for the 
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Table 2.2-1 
Summary of DSS SWMU 147, Building 9925 Septic Systems 

Confirmatory Soil Sampling, HE Compound Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 83308

} 

Numberb ER Sample ID Depth (ft) ().lg/kg) 
605785 9925-DF 1-1-5-S 5 ND 
605785 9925-DF 1-6-5-S 5 ND 
605785 9925-DF2-2-5-S 5 ND 
605785 9925-DF3-1-9-S 9 ND 
605785 9925-DF3-6-9-S 9 ND 

8 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
1-1g/kg = Microgram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
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Table 2.2-2 
Summary of DSS SWMU 147, Building 9925 Septic Systems 
Confirmatory Soil Sampling, HE Compound Analytical MDLs 

October 2002 
(Off-Site Laboratory) 

EPA Method 83308 

Detection Limit 
Analyte (!lglkg) 

2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU = Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 

site where they were collected. However, the results were used in the data validation process 
for all the samples in that batch. No EB was collected during the October 2002 sampling of 
DSS SWMU 147. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear in the VOC data tables for 
the sites in that shipment. The results were used in the data validation process for all the 
samples in that batch. No TB was associated with the October 2002 sampling of DSS 
SWMU 147, and no duplicate samples were collected. 

All laboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNL/NM July 1994) or SNL/NM Environmental Restoration (ER) Project "Data Validation 
Procedure for Chemical and Radiochemical Data," Administrative Operating Procedure 
(AOP) 00-03 (SNL/NM December 1999). Annex A contains the data validation reports for the 
samples collected in October 2002 at this site. In addition, SNLINM Department 7713 
(Radiation Protection Sample Diagnostics [RPSD] Laboratory) reviewed all gamma 
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spectroscopy results. The data are acceptable for use in this request for a determination of 
Corrective Action Complete (CAC) without controls. 

2.4 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible constituent of concern (COC) releases. There are no further data gaps regarding 
characterization of DSS SWMU 147. 
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3.0 RISK ASSESSMENT REPORT FOR DSS SWMU 147 

3.1 Site Description and History 

DSS SWMU 147, the Building 9925 Septic Systems at SNL/NM, is located in the Coyote Test 
Field area on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted 
to the U.S. Department of Energy (DOE). Building 9925 had three septic systems. The west 
septic system consisted of a 1 ,500-gallon septic tank that discharged to a drainfield with six, 
approximately 40-foot-long drain lines. The west drainfield was abandoned and replaced by the 
north system consisting of a drainfield with six, approximately 50-foot-long drain lines. The west 
system septic tank was connected to a second 1 ,500-gallon septic tank when the west drainfield 
was abandoned. The south septic system consisted of a ?50-gallon septic tank that discharged 
to a drainfield with two, approximately 60-foot-long drain lines. Available information indicates 
that Building 9925 was constructed in 1959 (SNL/NM March 2003), and it is assumed that the 
south septic system was also constructed at that time. The west system, which was 
constructed around 1965 to 1966, was replaced by the north system in the late 1980s. By 1991, 
all septic system discharges were routed to the City of Albuquerque sanitary sewer system 
(Jones June 1991). The old septic system lines were disconnected and capped and the 
systems were abandoned in place concurrent with this change (Romero September 2003). 
Waste in the north and west system septic tanks was removed and managed according to 
SNLINM policy. The empty and decontaminated septic tanks were inspected by the NMED on 
January 26, 1996, and a closure form was signed (SNL/NM January 1996). The septic tanks 
were then backfilled with clean, native soil from the area in early 1996. The south system septic 
tank had been abandoned in place prior to 1994 (SNL/NM May 1997). 

Environmental concern about DSS SWMU 147 is based upon the potential for the release of 
COGs in effluent discharged to the environment via the septic systems at this site. Because 
operational records were not available, the investigation was planned to be consistent with other 
DSS site investigations and to sample for possible COCs that may have been released during 
facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
major drainage is the Arroyo del Coyote, located approximately 1.3 miles northwest of the site. 
No springs or perennial surface-water bodies are located within 1.4 miles of the site. Average 
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International 
Sun port, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface is nearly flat. Infiltration of precipitation is almost nonexistent as virtually 
all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNL/NM March 1996). Except for the paved-over south septic system, most of the area 
immediately surrounding DSS SWMU 147 is unpaved with some native vegetation, and no 
storm sewers are used to direct surface water away from the site. 

DSS SWMU 1471ies at an average elevation of approximately 5,701 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. Depth to groundwater at SWMU 147 is unknown, but at well 
KAFB-1903, 1,300 feet to the south, groundwater is found at 41 feet bgs and a similar depth is 
assumed for SWMU 14 7. The specific groundwater flow direction is also unknown for this 
area of KAFB, but is assumed to be generally west toward the Rio Grande. The nearest 
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production wells are KAFB-4 and KAFB-11, which are approximately 5.9 miles to the northwest 
and 5.2 miles to the north, respectively. 

3.2 Data Quality Objectives 

Soil sampling was conducted in 1995 and 2002 in accordance with the rationale and procedures 
described in the approved "Septic Tanks and Drainfields (ADS [Activity Data Sheet]-1295) 
RCRA [Resource Conservation and Recovery Act] Facility Investigation [RFI] Work Plan" 
(SNL/NM March 1993), the SAP for the RFI of the septic tanks and drainfields (IT March 1994 ), 
and subsequent site-specific addenda to the Work Plan and SAP based upon discussions with 
the NMED/HRMB. 

The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 3.2-1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS SWMU 147 was effluent discharged to the environment from 
the drainfields at this site. 

In 1995, soil samples were collected from boreholes drilled in the drainfields and adjacent to the 
septic tanks using a Geoprobe TM. The 1995 drainfield sampling intervals started at 9 feet bgs in 
the boreholes next to the north system septic tank and at 9 and 19 feet bgs in the north system 
drainfield boreholes, 9 feet bgs in the boreholes next to the west system septic tank and at 5 
and 15 feet bgs in the west system drainfield boreholes, and 10 feet bgs in the boreholes next to 
the south system septic tank and at 5 and 15 feet bgs in the south system drainfield boreholes. 
The 2002 drainfield borehole sampling intervals started 9 feet bgs in the north system drainfield 
boreholes and at 5 feet bgs in the west and south system drainfield boreholes. Soil samples 
were collected using procedures described in the RFI Work Plan (SNL/NM March 1993), the 
SAP for the RFI of septic tanks and drainfields (IT March 1994) and the SAP subsequently 
developed for septic and miscellaneous drain systems at SNLINM (SNL/NM October 1999). 
Table 3.2-2 summarizes the types of confirmatory and QA/QC samples collected at the site, and 
the laboratories that performed the analyses. 

The soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), HE 
compounds, RCRA metals, isotopic uranium, tritium, and radionuclides by gamma 
spectroscopy. The samples were analyzed by an off-site laboratory (General Engineering 
Laboratories, Inc. [GEL], Quanterra Environmental Services [QES], and Thermo Analytical 
lnc./Eberline Laboratories [TMA] and the on-site SNLINM RPSD Laboratory. The 1995 soil 
samples were also screened for trinitrotoluene (TNT} at the on-site Environmental Restoration 
Chemistry Laboratory. No TNT was detected and these TNT samples are not used in the risk 
assessment analysis. Table 3.2-3 summarizes the analytical methods and the data quality 
requirements. 
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Table 3.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 147 
SamplinQ Area(s) Potential COC Source 
Soil adjacent to, Effluent discharged to 
and beneath, the the environment from 
north and west the septic tank 
systems septic 
tanks 
Soil beneath the Effluent discharged to 
north system the environment from 
drainfield the drainfield 

Soil beneath the Effluent discharged to 
west system the environment from 
drainfield the drainfield 

Soil adjacent to, Effluent discharged to 
and beneath, the the environment from 
south system the septic tank 
septic tank 

Soil beneath the Effluent discharged to 
south system the environment from 
drainfield the drainfield 

coc 
DSS 
NA 
SWMU 

= Constituent of concem. 
= Drain and Septic Systems. 
= Not applicable. 
= Solid Waste Management Unit. 

AU9-05/WP/SNL05:R5741.doc 

Number of Sample 
Sampling Density Sampling Location 
Locations (sam pies/acre) Rationale 

4 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the septic tanks 

6 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the drainfield 

6 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the drainfield 

2 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the septic tank 

3 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the drainfield 
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Table 3.2-2 
Number of Confirmatory Soil and QAIQC Samples Collected from DSS SWMU 147 

Sample Type VOCs SVOCs 
Confirmatory 36 36 
Duplicates 2 2 
EBs and TBs8 3 1 
Total Samples 41 39 

~naJytic<JI Lagoratory . 
-

QES QES 

8 TBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
QA/QC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TB = Trip blank. 
TMA =Thermo Analyticallnc./Eberline Laboratories. 
VOC =Volatile organic compound. 

HE Compounds RCRA Metals Isotopic Uranium 
5 36 36 
0 2 2 
0 1 1 

5 39 39 
GEL QES TMA 

Gamma 
Spectroscopy 

Tritium Radionuclides 
6 6 
0 0 
0 0 
6 6 

TMA RPSD 



Table 3.2-3 
Summary of Data Quality Requirements for DSS SWMU 147 

Analytical Data Quality 
Methoda Level QES GEL TMA RPSD 

VOCs Defensible 36 None None None 
EPA Method 8240/8260 
SVOCs Defensible 36 None None None 
EPA Method 8270 
HE Compounds Defensible None 5 None None 
EPA Method 8330 
RCRA Metals Defensible 36 None None None 
EPA Method 6000/7000 
Isotopic Uranium Defensible None None 36 None 
HASL-300 
Tritium Defensible None None 6 None 
EPA Method 906.0 or equivalent 
Gamma Spectroscopy Defensible None None None 6 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include QNQC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA Methods from EPA (November 1986). 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HASL = Health and Safety Laboratory New York (Environmental Measurements Laboratory). 
HE =High explosive(s). 
QNQC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TMA = Thermo Analytical lnc./Eberline Laboratories. 
VOC =Volatile organic compound. 

QNQC samples were collected during the sampling effort according to the ER Project Quality 
Assurance Project Plan. The QNQC samples consisted of two TBs (for VOCs only), two field 
duplicates (for VOCs, SVOCs, RCRA metals, and isotopic uranium), and one set of EBs (for 
VOCs, SVOCs, RCRA metals, and isotopic uranium). No significant QNQC problems were 
identified in the QNQC samples. 

All of the DSS SWMU 147 soil sample results were verified/validated by SNL/NM. The off-site 
laboratory results from GEL, QES, and TMA were reviewed according to "Verification and 
Validation of Chemical and Radiochemical Data," TOP 94-03, Rev. 0 (SNL/NM July 1994) or 
SNL/NM ER Project "Data Validation Procedure for Chemical and Radiochemical Data," AOP 
00-03 (SNL/NM December 1999). The gamma spectroscopy data from the RPSD Laboratory 
were reviewed according to "Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, 
Issue No. 2 (SNL/NM July 1996) or an earlier procedure. The reviews confirmed that the 
analytical data are defensible and therefore acceptable for use in this RSI response. Therefore, 
the data quality objectives (DQOs) have been fulfilled. 

AU9-05/WP/SNL05:R57 41.doc 3-5 840857.03.01 09/01/05 9:47AM 



3.3 Determination of Nature, Rate, and Extent of Contamination 

3.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 147 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the RFI Work Plan 
(SNL/NM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB (McDonald August 2003) identified the sample 
locations, sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual site model for SWMU 147, which is 
presented in this risk assessment. The quality of the data specifically used to determine the 
nature, migration rate, and extent of contamination is described in the following sections. 

3.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
SWMU 147 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, RCRA metals, isotopic 
uranium, tritium, and radionuclides by gamma spectroscopy. The analytes and methods listed 
in Tables 3.2-2 and 3.2-3 are appropriate to characterize the COCs and potential degradation 
products at SWMU 147. 

3.3.3 Rate of Contaminant Migration 

The north and south septic systems at DSS SWMU 147 were deactivated by 1991 when 
Building 9925 was connected to an extension of the City of Albuquerque sanitary sewer system. 
The west septic· system was abandoned in the late 1980s. The migration rate of COCs that may 
have been introduced into the subsurface via the north and west septic systems at this site was 
therefore dependent upon the volume of aqueous effluent discharged to the environment from 
these systems when they were operational. Any migration of COCs from this site after use of 
the north and west septic systems was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COCs may have been discharged to the subsurface from these 
systems. Any migration of COCs from the south septic system after it was abandoned also 
would have been predominantly dependent upon infiltrating precipitation; however, it is highly 
unlikely that sufficient precipitation would have reached the depth at which COCs may have 
been discharged to the subsurface because this site is covered by pavement. Analytical data 
generated from the soil sampling conducted at the site are adequate to characterize the rate of 
COC migration at SWMU 147. 

3.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at 21 locations beneath, or 
adjacent to, the effluent release points and areas (septic tanks and drainfields) at the site to 
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assess whether releases of effluent from the septic systems caused any environmental 
contamination. The soil samples were collected at sampling depths starting at 9 and 
10 feet bgs adjacent to the septic tanks and at 5 and 9 feet bgs in the drainfields. Sampling 
intervals started at the depths at which effluent discharged from the septic tanks or drainfields 
would have entered the subsurface environment at the site. This sampling procedure was 
required by NMED regulators and has been used at numerous DSS-type sites at SNLINM. The 
soil samples are considered to be representative of the soil potentially contaminated with the 
COGs at this site and are sufficient to determine the vertical extent of COGs. 

3.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COGs. This RSI 
response for DSS SWMU 147 and request for a determination of CAC without controls 
describes the identification of COGs and the sampling that was conducted in order to determine 
the concentration levels of those COGs across the site. Generally, COGs evaluated in this risk 
assessment include all detected organic and all inorganic and radiological COGs for which 
samples were analyzed. When the detection limit of an organic compound is too high (i.e., 
could possibly cause an adverse effect to human health or the environment), the compound is 
retained. Nondetected organic compounds not included in this assessment were determined to 
have detection limits low enough to ensure protection of human health and the environment. In 
order to provide conservatism in this risk assessment, the calculation uses only the maximum 
concentration value of each COC found for the entire site. The SNLINM maximum background 
concentration (Dinwiddie September 1997) was selected to provide the background screen 
listed in Tables 3.4-1 and 3.4-2. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COGs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 3.4-1 lists the nonradiological COGs and Table 3.4-2 lists the radiological COGs for the 
human health risk assessment at DSS SWMU 147. All samples were collected from depths of 
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNL/NM maximum background concentration values (Dinwiddie 
September 1997). Section 3.6.4 discusses the results presented in Tables 3.4-1 and 3.4-2. 

3.5 Fate and Transport 

The primary releases of COGs at DSS SWMU 147 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9925 septic systems. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site. Because the septic systems are no longer 
active, additional infiltration of water is not expected. Infiltration of precipitation is essentially 
nonexistent at SWMU 147, as virtually all of the moisture either drains away from the site or 
evaporates. Because groundwater at this site is thought to occur at approximately 41 feet bgs, 
the potential for COGs to reach groundwater through the unsaturated zone above the water 
table is extremely low. 
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Table 3.4-1 
Nonradiological COGs for Human Health Risk Assessment at DSS SWMU 147 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Maximum SNLINM Concentration Less Than or 

Concentration Background Equal to the Applicable BCF 
(All Samples) Concentration SNL/NM Background (maximum 

coc (mq/kq) (mq/kg)8 Screening Value? aquatic) 
Inorganic 
Arsenic 6.9 7 Yes 44c 

Barium 355 214 No 170d 

Cadmium 0.258 0.9 Yes 64C 

Chromium, total 7.8 12.8 Yes 16C 

Lead 39.7 11.8 No 49c 

Mercury 0.056 <0.1 Yes 5,500C 

Selenium 0.256 <1 Yes 8001 

Silver 0.56 <1 Yes o.sc 

Organic 

Acetone 0.047 NA NA 0.699 

Di-n-butyl phthalate 0.1658 NA NA 6,761h 

bis(2-Ethylhexyl) phthalate 0.1658 NA NA 851h 

2-Hexanone 0.011 NA NA 6i 
Methylene chloride 0.0033 J NA NA 59 

Methyl ethyl ketone 0.0062 J NA NA 19 

Methyl isobutyl ketone 0.0058 NA NA 5i 

Phenol 0.1658 NA NA 277h 

Toluene 0.00258 NA NA 1 0.7c 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Coyote Test Field or Southwest Area Supergroups. 
bNMED March 1998a. 
cyanicak March 1997. 
dNeumann 1976. 

Log K0 w 
(for orqanic COGs) 

--
--
--
--
--
--
--
--

-0.249 
4.61i 
7.6i 

1.38i 

1.259 

0.299 

1.1 9i 

1.46h 

2.69c 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 

Yes 
Yes 

No 

Yes 

Yes 

Yes 
No 

No 
Yes 
Yes 
No 

No 

No 
No 

Yes 
No 

6 Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the maximum detected concentration or analyte was not detected 
at all). 
1Callahan et al. 1979. 
9Howard 1990. 

' 
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Table 3.4-1 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS SWMU 147 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

hHoward 1989. 
iMicromedex, Inc. 1998. 
iHoward 1993. 
BCF = Bioconcentration factor. 
coc 
DSS 
J 

Kow 
Log 
mg/kg 
NA 
NMED 
SNLINM 
SWMU 

= Constituent of concern. 
= Drain and Septic Systems. 
= Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 
= Information not available. 
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Table 3.4-2 
Radiological COCs for Human Health Risk Assessment at DSS SWMU 147 with 
Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNL/NM Background Equal to the Applicable 
(All Samples) Activity SNLINM Background BCF 

coc (pCi/r:J)a (pCi/g)b Screeninq Value? (maximum aquatic) 
Cesium-137 NO (0.0569) 0.079 Yes 
Thorium-232 0.511 1.01 Yes 
Tritium 0.0225 0.021 9 No 
Uranium-235 ND (0.301) 0.18 No 
Uranium-238 ND (2.27) 1.4 No 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Coyote Test Field or Southwest Area Supergroups. 
cNMED March 1998a. 
dSaker and Soldat 1992. 

3,000d 
3,000d 

NA 
900d 
900d 

Is COCa 
Bioaccumulator?c 

(BCF >40) 

Yes 
Yes 
No 

Yes 
Yes 

9Tharp February 1999, 420 pCi/L = 0.021 pCi/g assuming a soil density of 1 gram/cubic centimeter and a 5 percent soil moisture. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
ND ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
pCi!L = Picocurie(s) per liter. 
SNLINM =Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 
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The COCs at DSS SWMU 147 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. The inorganic COCs are 
elemental in form and are not considered to be degradable. Transformations of these inorganic 
constituents could include changes in valence (oxidation/reduction reactions) or incorporation 
into organic forms (e.g., the conversion of selenite or selenate from soil to seleno-amino acids in 
plants). Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-lives of the radiological COCs (uranium-235 and 
uranium-238), the aridity of the environment at this site, and the lack of potential contact with 
biota, none of these mechanisms are expected to result in significant losses or transformations 
of the inorganic COCs. 

The organic COCs at DSS SWMU 147 are limited to VOCs and SVOCs. Organic COCs may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil, the loss of VOCs through volatilization is expected to be minimal. 

Table 3.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 147. 
The COCs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is also unlikely. The potential for 
transformation of COCs is low, and loss through decay of the radiological COCs is insignificant 
because of the long half-lives. 

Table 3.5-1 
Summary of Fate and Transport at DSS SWMU 147 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 

3.6 Human Health Risk Assessment 

3.6.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 
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Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed 
to the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
durinq the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the EPA, NMED, and DOE to 
determine whether further evaluation and potential site cleanup are required. 
Nonradiological COC risk values also are compared to background risk so that an 
incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

3.6.2 Step 1. Site Data 

Section 3.1 of this risk assessment provides the site description and history for DSS 
SWMU 147. Section 3.2 presents a comparison of results to DQOs. Section 3.3 discusses the 
nature, rate, and extent of contamination. 

3.6.3 Step 2. Pathway Identification 

DSS SWMU 147 has been designated with a future land-use scenario of industrial (DOE and 
USAF March 1996) (see Annex B for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
SWMU 147 is thought to occur approximately 41 feet bgs. No intake routes through plant, 
meat, or milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Figure 3.6.3-1 shows the conceptual site model flow diagram for SWMU 147. 
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Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation {dust and volatiles) Inhalation (dust and volatiles) 
Dermal contact Direct gamma 

3.6.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

3.6.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM 
maximum screening levels for this area. The SNLINM maximum background concentration was 
selected to provide the background screen in Table 3.4-1 and used to calculate risk attributable 
to background in Section 3.6.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNLINM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

3.6.4.2 Results 

Tables 3.4-1 and 3.4-2 show the DSS SWMU 147 maximum COC concentrations that were 
compared to the SNL/NM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. For the nonradiological COCs, two constituents (barium, lead) 
were measured at concentrations greater than the background screening values. Nine 
constituents are organic compounds that do not have corresponding background screening 
values. 

The maximum concentration value for lead is 39.7 milligrams (mg)/kilogram (kg). The EPA 
intentionally does not provide any human health toxicological data on lead; therefore, no risk 
parameter values could be calculated. However, NMED guidance for lead screening 
concentrations for construction and industrial land-use scenarios are 750 and 1 ,500 mg/kg, 
respectively (Olson and Moats March 2000). The EPA screening guidance value for a 
residential land-use scenario is 400 mg/kg (Laws July 1994). The maximum concentration 
value for lead at this site is less than all the screening values; therefore, lead is eliminated from 
further consideration in the human health risk assessment. 
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For the radiological COCs, three constituents (tritium, uranium-235, and uranium-238) exhibited 
MDA values greater than the corresponding background screening levels. 

3.6.5 Step 4. Identification of Toxicological Parameters 

Tables 3.6.5-1 (nonradiological) and 3.6.5-2 (radiological) list the COCs retained in the risk 
assessment and provide the values for the available toxicological information. The toxicological 
values for the nonradiological COCs presented in Table 3.6.5-1 were obtained from the 
Integrated Risk Information System (IRIS) (EPA 2004a), the Health Effects Assessment 
Summary Tables (HEAST) (EPA 1997a), the Technical Background Document for Development 
of Soil Screening Levels (NMED February 2004), Risk Assessment Information System (ORNL 
2003), and EPA Regions 6, 9, and 3 (EPA 2004b, EPA 2002a, EPA 2002b). Dose conversion 
factors (DCFs) used in determining the excess TEDE values for radiological COCs for the 
individual pathways are the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 

3.6.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section 3.6.6.1 describes the exposure assessment for this risk assessment. Section 3.6.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both the industrial and residential land-use 
scenarios. 

3.6.6.1 Exposure Assessment 

Annex B provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
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Table 3.6.5-1 
Toxicological Parameter Values for DSS SWMU 147 Nonradiological COCs 

RfD0 RfDinh SF0 

coc (mQ/kg-d) Confidence8 (mQ/kQ-d) Confidence8 (mQ/kQ-d)'1 

Inorganic 

Barium 7E-2c M 1.4E-4d -- --
Organic 

Acetone 1 E-1C L 1E-11 -- --
Di-n-butylphthalate 1 E-1C L 1 E-1 1 -- --
bis(2-Ethylhexyl) phthalate 2E-21 -- 2E-i -- 1.4E-21 

2-Hexanone 4E-2h -- 1 .4E-3h -- --
Methylene chloride 6E-2c M 8.6E-1d -- 7.5E-3c 

Methyl ethyl ketone 6E-1c L 2.9E-1c L --
Methyl isobutyl ketone 8E-2d -- 2.3E-2d -- --
Phenol 3E-1c MtoH 6E-1i -- --
Toluene 2E-1c M 1.1E-1c M --------------- --

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M = medium, and H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

SFinh 

(mq/kQ-d)"1 

--

--
--

1.4E-21 

--
1.6E-3c 

--
--
--
--

82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D =Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from HEAST (EPA 1997a). 
9Toxicological parameter values from NMED (February 2004). 
'Toxicological parameter values from EPA Region 6 (EPA 2004b}. 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
hToxicological parameter values from EPA Region 3 (EPA 2002b). 
;Toxicological parameter values from EPA Region 9 (EPA 2002a). 

Cancer 
Classb 

D 

D 

D 

--
--
82 

D 

--
D 

'-
D 

ABS = Gastrointestinal absorption coefficient. 
coc =Constituent of concern. 

NMED 

RfDinh 
RfDO 

SFinh 
SFO 
SWMU 

= New Mexico Environment Department. 
= Inhalation chronic reference dose. 

DSS 
EPA 
HEAST 
IRIS 
mg/kg-d 
(mg/kg-d)"1 

= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
=Health Effects Assessment Summary Tables. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 

= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
=Solid Waste Management Unit. 
= Information not available. 

ABS 

0.01 9 

0.019 
0.1d 

0.019 

0.019 
0.1d 

0.1d 

0.019 

0.1d 
0.1d 



Table 3.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 147 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Tritium 7.2E-14 9.6E-14 O.OOE+O A 
Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 
Uranium-238 6.20E-11 1.20E-08 6.60E-08 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SFev =External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF0 =Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 

reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COCs, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 

3.6.6.2 Risk Characterization 

Table 3.6.6-1 shows an HI of 0.01 for the DSS SWMU 147 nonradiological COCs and an 
estimated excess cancer risk of 2E-8 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COCs. Table 3.6.6-2 shows an HI of 0.00 and no quantified 
estimated excess cancer risk for the SWMU 147 associated background constituents under the 
designated industrial land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE 
of 4.3E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS SWMU 147 for the industrial land-use scenario is well 
below this guideline. The estimated incremental excess cancer risk is 3.8E-7. 
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Table 3.6.6-1 
Risk Assessment Values for DSS SWMU 147 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
COG (mg/kg) Index Risk Index Risk 

Inorganic 
Barium 355 0.01 -- 0.07 --
Organic 
Acetone 0.047 0.00 -- 0.00 --
Di-n-butylphthalate 0.165b 0.00 -- 0.00 --
bis(2-Ethylhexyl) phthalate 0.165b 0.00 9E-10 0.00 4E-9 
2-Hexanone 0.011 0.00 -- 0.00 --
Methylene chloride 0.0033 J 0.00 2E-8 0.00 5E-8 
Methyl ethyl ketone 0.0062 J 0.00 -- 0.00 --
Methyl isobutyl ketone 0.005b 0.00 -- 0.00 --
Phenol 0.165b 0.00 -- 0.00 --
Toluene 0.0025b 0.00 -- 0.00 --

Total 0.01 2E-8 0.07 5E-8 

8 EPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mglkg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Table 3.6.6-2 
Risk Assessment Values for DSS SWMU 147 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
COG (mg/kg) Index 

Barium 214 0.00 

Total 0.00 

8 Dinwiddie September 1997, Coyote Test Field Supergroup. 
bEPA 1989. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not quantified. 
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Risk 
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Residential Land-Use 
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For the nonradiological COCs under the residential land-use scenario, the HI is 0.07 with an 
estimated excess cancer risk of 5E-8 (Table 3.6.6-1 ). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although the 
EPA (1991) guidelines generally recommend that inhalation not be included in a residential 
land-use scenario, this pathway is included because of the potential for soil in Albuquerque, 
New Mexico, to be eroded and for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered (see Annex 
B). Table 3.6.6-2 shows an HI of 0.04 and no quantified estimated excess cancer risk for the 
DSS SWMU 14 7 associated background constituents under the residential land-use scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
0.11 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM February 
1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 14 7 for the residential land-use scenario is well below 
this guideline. Consequently, DSS SWMU 147 is eligible for unrestricted radiological release as 
the residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 1.1 E-6. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for persons 
exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination," (EPA 
1997b). This summation is tabulated in Section 3.6.9. 

3.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.01 (less than 
the numerical. guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer 
risk is 2E-8. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated 
incremental excess cancer risk is 2.23E-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs under an industrial land-use scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
4.3E-2 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 3.8E-7. 
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The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.07, 
which is below numerical guidance. The estimated excess cancer risk is 5E-8. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.03 and the estimated incremental cancer risk is 4.93E-8 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
0.11 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr suggested 
in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNL/NM February 
1998). The estimated excess cancer risk is 1.1 E-6. 

3.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 147 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
(SNL/NM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB (McDonald August 2003). The data from soil 
samples collected at effluent release points are representative of potential COC releases to the 
site. The analytical requirements and results satisfy the DQOs, and data quality was 
verified/validated in accordance with SNLINM procedures. Therefore, there is no uncertainty 
associated with the data quality used to perform the risk assessment at SWMU 147. 

Because of the location, history of the site, and future land use (DOE and USAF March 1996), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 3.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Regions 6, 9, and 3 (EPA 2004b, EPA 2002a, EPA 2002b), 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004), and Risk Assessment Information System (ORNL 2003). Where values are not 
provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 2004a), 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004), Risk Assessment Information System (ORNL 2003), or EPA regions (EPA 2004b, EPA 
2002a, EPA 2002b). Because ofthe conservative nature of the RME approach, uncertainties in 
toxicological values are not expected to change the conclusion from the risk assessment 
analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. 
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For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are below background 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

3.6.9 Summary 

DSS SWMU 147 contains identified COCs consisting of some inorganic, organic, and 
radiological compounds. Because of the location of the site, the designated industrial land-use 
scenario, and the nature of contamination, potential exposure pathways identified for this site 
include soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and 
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same 
exposure pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.01) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
2E-8; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, and the 
estimated incremental excess cancer risk is 2.23E-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the industrial land-use 
scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.07) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 5E-8. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.03 and the 
estimated incremental excess cancer risk is 4.93E-8 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much less than EPA guidance values. The estimated TEDE is 4.3E-2 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding estimated incremental excess cancer risk value is 3.8E-7 for 
the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land
use scenario that results from a complete loss of institutional control is 0.11 mrem/yr with an 
associated risk of 1.1 E-6. The guideline for this scenario is 75 mrem/yr (SNL/NM February 
1998). Therefore, DSS SWMU 147 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 3.6.9-1. 
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Table 3.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 147, Building 9925 Septic Systems Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.23E-8 3.8E-7 4.0E-7 
Residential 4.93E-8 1.1E-6 1.1E-6 

DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

3. 7 Ecological Risk Assessment 

3.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 147. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

3.7.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section 3.7.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

3.7.2.1 Data Assessment 

As indicated in Section 3.4, all COCs at DSS SWMU 147 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 
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3.7.2.2 Bioaccumu/ation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

3.7.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section 3.5. As noted in Table 3.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COCs at this site. 
Degradation, transformation, and radiological decay of the COCs also are expected to be of low 
significance. 

3.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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4.1 

4.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED Apri12004) is recommended for DSS 
SWMU 147 for the following reasons: 

4.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 4.1, a determination of CAC without controls 
(NMED April 2004) is recommended for DSS SWMU 147. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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ANNEXA 
DSSSWMU 147 

October 2002 Soil Sample Data Validation Results 
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Internal Lab 

Balch No. tV (t 
Dept. No./Ma/1 Stop: 613511089 
Prcjeetrr ask Manager. Uika Saodom ..S t<. e C ~If/~ 
Project Name: DSS eoll aampfing 

Record Center Coda: ER/1295/DSS/OAT 
LogbooK Ref. No.: ER 090 lf7 

SeMce Order No. CF032-Q( ~ 
Location Tech Area 
Building 6590 Room 

ER Sample ID or 
Sample No.-Fractlon Sample LOC8tlon Detail 

~ 060057..001 6590/1112.SP1-BH1- I rj -S 

~ 060055-001 6590/1112-SP1-BH1·.2D -S 

~ 060057..(){)2 5590/1112-SP1-BH1· /~ ·S 

~ 060058-002 6590/1112.SP1-BH1·_.7_l.l -S 

oooon.oo1 6590/1112-SP1-BH1-TB 

Attachment 6 
Page 1 of 1 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

SMOUse 
Date Samples Shipped: I()/ 6/ etZ-- Projed/Task No.: _722~3.02_ 
Carrien'Wayblll No. · ., rtMI SMO Authorlz.at!on: ¢: ~ <( ;.....,_ 

Lab Contact: Edle Ken\ 803-556-8171 Contract#:_PO 21671 
Lab Destination: OEL 
SMO ~: Pam PulsaanVSQ5.8#.3185 
Send Report ID SI.IO: Wertdy Palencia/505-8«-3132 

Reference LOV available at SMOI 
Pump· ER Site Datafllme(hr) Sample Container PAISe IV· Coli action Sample 

Depth in}_ No. Collected Matrix Type Volume aUve Method Type 

;r:;' 1111.:? 11~-udi'Jq~5 s AS 4oz 4c G SA 

:lD I ;f\ ~~ 
LOOO s AS 4oz 4c G SA 

/.5 I o~6c s AG 500mf 4c G SA 

~o· ;OOS s AG 500ml 4c G SA 

t/_/jj_ \JI \v I,., I~ DIW G 3x40ml HCL G TB 

" 

PaQe _j_ of .J. 
ARICOC I 605805 I 
lJ Waal8 ChllractarWitlon 

-Send prellminarylcopy report to: 

@ Reii&Hd by COC No.: 
Vlllldatlon Required 

Bii To:Sandla National Lab1 (AI::counll Payable) 

P.O. Box 6800 IdS 0154 

AlbuquerQUe, NM 87185-0154 

Paramtter & Melhod Lab Sample 
Requested 10 

VOC(8260Bl_ .. _, 

VOC(8260B) 

see below for parameter 
'•!'•-

see below for parameter 

VOC(8260B) i" 
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.... 
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Team , , ·- ....... /.:V"~ Phone/505-284/2478 ~+(7197) 

Members G.Qulntana 1.FI1&t~" ./~ ..t Ml/ Shaw/61351505-284-3309 RCRA metals(6020, 
( ( 7000,7471)Gross alpha· 

_.,. •p!ftae llat u npa,..te report. beta(900) 
1.Rellnqulshed by,.:;:: 4-· . /_./- ~ ~ ,£. OrgCJJ5 oate~/t¥ ~.z. TJmeo;l<;3 4.Reinqulahed by -~· Data Time 
1.Retel~_by /?, ,....,,~ Org.4d'-/ oam ttiJ.J!kl. Time elf~? 4. Receiwd by 01lJ. Date Tlma 

2.Rellnqulst.ed by /L A org.t.•,.; oats .wrr-1~ l1me 1'61<" 5.ReUI'lgtllslladby. OllJ. Dele 11me 

2. Received by .1-· / Ory. Date Time 5. Received by Ory. Date 11me 

3.Reanquislled by Org. Date Time 6.Rellnqulst.ed by orv. Oa1a llme 
3. Received by Org. Date _Tlnle 6. Racelved by Org. Date 11me 
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---- ss -- SamDII --- __ .. .., 

I I 
~ j .. 
1!3 .... 

I 
SampleiD 

I 
I 
PeoosNl01 f 659011112-SP1-eH1·1 5-S e.34U, B1 
~7-002 f e50011112-$P1-BH1·15-S J, P1 

f 6590ff112-SP'f-BH1-20-S J, P1 

-~ ----

Viii dated Sy: !:f.,...; ;(J?;;. ~ 
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Sample Findings Summary 

AR/COC: 605785 & 605805 
~ ~ . -- ·- Data T· .. 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87ll3 
Phone: 505-299-5201 
Fax:505-299-6744 
Email: minteer@aolcom 

MEMORANDUM 

DATE: December 17, 2002 

TO: File 

FROM: Kevin lambert 

SUBJECT: Organic Data Review and Validation- SNL 
DSS Soil Sampling, ARICOC No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL}, and Project!Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

All samples were prepared and ~malyzed with accepted procedures using method 
EPA8260AIB VOC, EPA b270C SVOC, EPA8330 HE, and EPA8082 PCB. All compounds 
were successfuny analyzed. Problems were identified with the data package that result in the 
qualification of data. 

1. VOC: The following target analytes were detected ~ DL) in one or more of the blanks 
(TB}. The associated sample results are qualified as noted below. 

Sample 68835-009 

Sample 68835-010 

Acetone was> the Rl but< 10x the TB concentration and is 
qualified non-detect (NO} at the reported value, M6.34 U, 81. n 

Acetone was NO and is not qualified as a result. 

Data is acceptable and QC measures appear to be adequate. The following sections discuss 
the data review and validation. 

Holding Times 
I 

All samples were extracted and analyzed within the prescribed holding times and proper1y 
preserved for the applicable anaJyses. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria for the 
applicable analyses except as follows. 



Blanks 

VOC: The calibration RFs fortrichloroethene {0.23 and 0.24) were< the specified 
minimum RF {0.30). However, the calibration RSOs and CCV %0s for trichloroethane 
met QC acceptance criteria. Associated sample results were NO and as a resutt 
based on professional judgment no data are qualified. 

SVOC: The calibration R2 for 4-nitrophenol (0.985) was >0.90 but < 0.99 and the CCV 
%0s (27% and -29% respectively) were> 20% but~ 40%. Associated sample 
results were NO and as a resutt based on professional judgment no data are qualified. 
The CCV %0 for 2,4,5-trichlorophenol (26%), 2,4-dinitrophenol {-22%), and 
hexachlorocyclopentadiene (-32%) were> 20% but~ 40%. Associated sample 
results were NO and as a resul1 based on professional judgment no data are qualified. 
The CCV %0 foro-cresol {51%) was> 40% but~ 60% with a high bias. Associated 
sample results were NO and as a resutt based on professional judgment no data are 
qualifted. 

No target analytes were detected in the blanks for the applicable analyses except as noted 
above in the summary section. 

Surrogates 

The surrogate recoveries met QC acceptance criteria for the applicable analyses. 

Internal Standards 

Internal standards data met QC acceptance criteria for the applicable analyses. 

Matrix SpikeJMatrix Spike Duptlcate (MSIMSD) 

The MS/MSO met QC acceptance criteria for the applicable analyses except as follows. 

VOC: The MSIMSO was run on sample of similar matrix from another SNL SDG. No 
data are qualified as a result. The MSIMSO met QC acceptance criteria. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for the applicable analyses. No LCSO was provided 
with the SOG. laboratory precision was·assessed using the MSIMSO, which met QC 
acceptance criteria. 

Detection limits/Dilutions 

All detection limits were property reported for the applicable analyses. No dilutions were 
required. 



Confirmation 

Not required for the applicable analyses. Sample results were NO. 

OtherQC 

A trip blank was submitted on the ARCOCs. No field duplicate pair, equipment blank 
(EB) or field blank (FB) was submitted on the ARCOCs. 

No other speciftc issues were Identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: December 19, 2()02 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Soil Sampling, ARICOC No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL), and Project!Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNl,INM ER Project AOP 0()-()3. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods 
EPA6010B ICP-AES, EPA7471A CVAA, EPA9012A total cyanide, and EPA7196A 
hexavalent chromium. Problems were identified with the data package that result in the 
qualification of data. 

1. ICP-AES: The following target analytes were detected ~ DL) in one or more of the blanks 
(ICB, MB). The associated sample results are qualified as noted below. 

Samples 68835-011 and -012 Selenium was< 5x the blank concentration and is 
qualified •J, B, 83.· 

Chromium was non-detect (NO) or > 5x the blank 
concentrations; no data are qualified as a result. 

2. ICP-AES: The replicate RPD for barium (22%) was outside QC acceptance criteria (20%). 
Associated sample results were detects and are qualified UJ, P1." 

Data are acceptable and reported QC measures appear to be adequate. The following 
sections discuss the data review and validation. 

Holding Timea/Preservatlon 

All samples were analyzed within the prescribed holding times and property preserved for the 
applicable analyses. 



Calibration 

The initial and continuing calibration data met QC acceptance criteria for the applicable 
analyses. The case narratives state the instruments used were property calibrated. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses except as 
follows. 

ICP-AES: Chromium and selenium were detected in one or more of the blanks (see 
Data Validation Worksheet). Sample results are qualifted as noted above in the 
summary section. 

ICP Interference Check Sample (ICS) 

ICP-AES: The ICS data met QC acceptance criteria. 

Matrix Spike (MS) 

The MS met QC acceptance criteria for the applicable analyses except as follows. 

ICP-AES: It should be noted the MS %R limits do not apply for barium since the 
sample concentrations are > 4x the spike concentrations. No data are qualified 
as a result. 

CVAA: The MS was run on a sample from another SNL SDG and met QC 
acceptance criteria. No data are qualified as a result. 

Replicate 

The replicate met QC acceptance criteria for the applicable analyses except as follows. 

ICP-AES: Barium RPD was outside QC acceptance criteria (see Data Validation 
Worksheet). Sample results are qualified as noted above in the summary section. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for the applicable analyses except as follows. 

Total Cyanide: The LCS %R (165%) was> the upper QC acceptance limit 
(136%). Sample results were NO and no data are qualified as a resuH. 

It should be noted that no LCSD was provided with the SDG. No data are qualified as a 
result. Laboratory precision was aSsessed using the replicate, which met QC acceptance 
criteria except as noted above in the summary section. 

------------------- _______ ......;;....._ ____ _ 



ICP Serial Dilution 

ICP-AES: The serial dilution met QC acceptance criteria. 

Detection LimitsiDHutiofts 

All detection limits were properly reported for the applicable analyses. No dilutions were 
required except as follows. 

ICP-AES: Sample 68835-012 required a Sx dilution for chromium due to matrix 
interference for this analysis. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the 
ARCOC. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: t?$5 >e,) "5..-'--'J Project/Task 1: ?-7;13, (),:2~ 03.{).2- N of8amplcs: I 3 Murix: /.2. ~//, I <o/Hee u$ 

ARJCOCII: kas=ns 6~"£'$()5 Laboratory Sample IDs: 6"['US"-ooi1D -ot ~ {se,)) 
I 

Laboratory: G-EL 6 Sa'3l - oot ( T/3 ) 
SDG #: 6 $"835. W "[j 3 T 

7 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identific:aUon 

10. ICP Imerfercocc Check Sample 

ll. ICP Serial Dilution 

12. carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

1 = Estimated 
U = Not Detected 
UJ "' Not Detected, Estimated 
R = Unusable 

./ J ') v ../ 

/ -./ v v 1 ~ v' 
./ ... ! j \1 ./ I ;/ ./ 

./ 

Check(-./) = A.coeptable · 
Shaded Cells = Not Applicable (also ''NA'') 
~ = ~~mm -
Other: R.eviewedBy: ~ ;I ~ 

I 

B--12 

RAD 1~ 
CR.+IP 

./ ~ 

./ ../ 
./ v' 

/ ../ 

rJ!f 

Date: I.) -/9-C J-. 
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~~AID/...vt:J ~~~c:-..~ 



Volatile Organics 
Sitc!ProjectD:S:5 -$,i/.S~~M: 6(.):£?-&s; 605"~05" Batch ss: !J I I o 1 ~/p.; I ~ 14 Page 2 of 2 

Laboratacy: SOON: ________ _ 
f# of Samples:------ Matrix: -----------

\i\!! 1 l\ 1~li\!!iiR~\i\\~ii!ii\li:~~~:l\! 
Surrogate Recovery and Internal Standard .Outliers (SW 846 Method 8260) 

llli!:l:l!illillulilii;!1iliii:ll 1ll!i!i 1111
iiJl!ii!i!l

11 iii!!il: illijli~li~lilill! liii!!!!lit~::,,i~l~fl!ii;l!i iii::\i:lil~~~~\t!i!!liillGI!~I~!!il!!li\il~iil!il1\l,::l~l~!!!!~ 
't i!!lil!~,i~;!i1 ! 1 ;,'1~1 HHilli \!!qn-1HiiH:fi,l!$ni:i!1t tlii:J!;tiiilt::;::'!H''HH''! :r:n::'::m~~tiJI;rlr q!::r![li:·~uu::u~~r: lu~i!:!!;~l:i:!rii!!~:Htnl;h:!~~"':: ~i!{;I!'LtLlld.!Hd._.t~l~ll, !lLUiL 1 '_,;~,_td~:,_!.._.~!- ;:~l!i!~.cll~.:..:~:t:_~ .. l'· l~:u .. .:.~.:-.:.: .• :~:..:~.L::::!:._ •• ""' '"'· "'' , .. _ • - -- · ···-~-----

""' I I ~ 
-~-- I ·~ --~~.~ _j ___ ~~- .lA 

"'Jfrle(f I I I ~lfe f 
""' I --~ J-~- ___ j ---~ 

f:d:il·~ il~ l I !j!: ;;'\ ~! i !P 
I!Hn!~ r dldi'! 1l t::p;~~~~!l\'i\1\( 
H r~ ]: ~f!JI!1f?rrntP ~ nn 

~rkr~ I I I &~·+~n!lfl 
"\1 I· I I I~ ['\. . . ... ,- ·- ,. . 1 ·-· ·- --·.1 - -~.. . ..... 

I ~ ___ 1 ___ _ _____ ______ _ _ I __ "' 

"" l I I ! I ~ 

lij ii. ~j·il~f! 
;:! H~~~~HlHH 

., ,,,,,.00,,,,~,., i!i il.i' 1 'Piillli 
,illii . 11]111!! 

~ I I I I I~ 
SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluo:romethane 
SMC 3: Tolucac-d8 

IS 1: FluorobcDzene 
IS 2: Chlorobenzene..d 
IS 3: 1,4-Dk:hlorobenzenc-d4 

Commeat1: 

.J3-19 



VOlatile Organics (SW 846 Method 8260) Page 1 of2 

SiteiProject: D55 5o,/ ~IVff ARICOC #: GtJ5'f~ 6f.iS'(IJ5 II of Samples: Matrix: 17 '-<eo !A.~ 
91 Laboratory: GeL sooN: 0 S'83S. 6n3 1- Laboratory Sample IDs: 1e 76(31 - tJo 1 IT 13) 

> 

Methods: EPA ~0 Batchlls: .p./tJ991.f 
'"":( 

l ~ti!!R!~!il1!11 :1i!:~!iilil~l~iillli!!l!llil1~: li!iiili lill!.l~~~:l::::::::,:!llilllll! il ii1. 

~· 
~ 
~ 

~ 
'! 

....Q 

......: 
\-)·~ 
i~ 
<:.J 
~"'< 

~1i 

1.1.1~ ./ 
79-34-' - l.f'l1_-- e 0.30 ../ I ./ 

iioO n ''1~ fP:Pt i !i . I I ! HJ! d !i!i:JlWI.illllilll!lWW !Will tij !!l!l!:ln#fTnn I hil~i!i j,mj tili\iJ!H!1 i! !ni!!J\1!1/liH iH!/llliJ;J :H!1!nl1~lH)!!P!1 Ui!iiH~ n !~l!l ~11iillmllnmmmnmnnFHlr!Wl!Pnmrl! unnw:nn~mnn f!i! :\H~illffilffii Hi :!l!J1!Jt1TTIJ !~! nE:Hnnr 

iil! 

·3+3 lllda' a t r ~0.10 J. .l _ ../'_ .l. ~ .l. J. .l J. l ..l-\. J. .1. ..\ 
.],.. -. 
~lii!l'· ., 

! I =="'m"' · '" ""'" ... lillil!lilllliUlii,Hiliiili illl!IIH!I!i liii!U·''l!!lli iliiiii 
lll'"jlii!iljlj' . I R:DII!i' 'i'tl·''l!'i!llit'1•i !"ilj'U 'lrlijjj •!ill:iliJ~li,ll!l .!llli•1oi!'!!jl'i li"l· !iii! nlllll!!!J:• . 'If!' 1- ' I ' -'!·-!'l'!'llF. :H_pjM'dli.l d !.ii!l !l:!ii !:! .!1\! -ll' 

li ~Iii 1!4 lk!ilii ,i!I!Jildi!!!!iiil!!ii!Wiil::i!i !ii!~J!!l!!t .'i!.J!! ~i!H!il 'ilil: ·l!L 
0.01 ... ~ I I ~ 

inTiilillmi!ffiiiTn!!iiJ!!i!:i'!/iif!I:IP!! lli(;ill.Dll! ldl!i!l!!ii!!i!i !!Hil)(,\i•" ''id~iiilil i!i'il. ii!'i!li ljll' '!!iliiiiiii!liii!flii! l!!!ii!lll· !!~I .iP!ii•dli: ·i!iiPi'i" :11!!1M_i1111i:l!i!1t!il i!itli-'iilloil/ill !lii''i!litl!lllil:illl!lli:n!ijj]TIJiiil:!ii!IIJiii!:•!i 
~ 1vo.20 ./ v Ill' ,.\ 1 1 1 

---""". /'li!!illll!!HI!!ini\L!!!II~l IU..QI!i iHPilnl!li/!iii !iii!!~!!! t!lH!~d!IH 1\i!!il HH!l!H !!IHI ~!H1!H:!!: i!H:!h,i· ii!Wilii! l!~!tn!J!lJ! l!!~l!!WW l!i'ilHi!n; ii~!!h!!!Ht'!!ll!l!l!W ~H:hHl:IHii!!H!I!lill.t!!!!HdnWli:dLrHH:;d;!iJli:Jii/!il!iHl 
br<momdb- I v 0.10 · 'II' v \ 

~!i!i ~1Hl' --~!Pd!i!l!!i!IP1!1i,i i+n!l~!l~l\! i!!!l!!!l!i!!iJUl .1!!1\~il~H di\H\i1!!\!!,l H!:!1 dii\l\!1 ,1iiif i·!ill\tii\1 ii!llilH:ii:iiili\\fii! 1\H!!i!!Hi! !1\!L!!H!:~ U!!!li'I!IP dH!i!!lHi!l!!Hi'S.HHP H:l!HI;ii;;H!HP iiP\IiH!iPUIHli llllili!l!lihH!!H !!~!: 1 ~ 1 !:Hil~ . 
I *~·' carlloa tilltndllclrMe v 0.10 ., v \ 
Z 101-90-7 cWolft. I I F v_ 0.50 V ..,/ V \ 
~·1· '''l .llH!Illn\r ;i!t.li!Hi~P i. 1 •!lll\Uflll!lll .J!Hi~!H- :llll!~lllUI! llPH: \!n!Jl\1 H!!! .Hfi!HHH!i .l!liiUi!:; .j,;!H\i\!!~lft"! 11 ·1!:;· t.!·UH!!Hl Ji!:Oiin\ii iiiH!n'!U \!Ln\lh1n '!l!\i:\i!!\H\\01 i\l;HI!i\Hl\t!l!!iill!!\n!I!IP!!\11!!: 1tii!iln!!(\Hi 

;1 67~] cWolo...... t{_ 0.20 ,/ -,/ ~ 
I 7+81·3 v [0.10 ../ v \ 
1 10061.01·5 cil-1 v' 0.20 ./ v I \ 

124-48-1 ~ v 0.10 -./ v I \ 
'2 li!!! ~~~~~iii' . '" i!H!!il!il!ili!I!IJ!!!!!· 1 .! !Ji;il!lll[JiiW ll!lli~Hli '!11!1!\l(;ii!li!! 11111 lilil!!ii: ii!H i!Hill!l !!! d!l!!ilil1 :n!ili;!n· '~:JX!lil·i IHH\H!H!i d!•(!JillJii f1\d"il!ii' •JW;H'I!H J\iHjli!:HNi!ll. !;!H!!lldli!l·F !lU·W~i~)iUiiJi i\HliHiihi!il 
I 7So09-2 d1lorido (10xbllt) " 0.01 v -.1' -.,/ \ 
2 1oo.:42-' --· , ... 0.30 ./ v' 
~l!ifl~l~llli' ' "' "!ll!!d!lH~!!lP·I~ ll81ii !HiHH!ni~i!:i iHIJ~IiJi iii!~HP:!n; .11· l!!i.IW!! l!i! !l·!idnl;q iil![i!1iH IH!nllHH: Hn!!~!li!: i!!lii~Plll. Hlll!!i!IL:I!I;ninlHil !!I!!HIH!!! !!·lH!Iiii!!H!I!I!Il\lll!ld!ltHl!ll!i !1!\;tlillilll!E!lHHLi!i.HP!!H!l 
~ IOWS.3 tplumc(lOzblk} · I"' 0.40 ... -.L v v' I \ 

10061.0U 1~ 0.10 

COIIUileDU: Nota: Shlded row~ are R.CRA CXllqiOIIIIdL 

@ ~IZ~oJcc.v~/) ~~/ ~ 
~ /JD/ No ~~~ ReviewedBy: 

(A.. ~ B-18 

~d~-U Date: j.;J.-19-tJ..A. 



Volatile Organics 
Site/Project: Q?5 Sc,'/5~/,~ARJCOCN: !oa£1<05; 60$$25 Batchfls: ~//)991./ 

Page 2 of2 

Laboratory: SOOtl: __________ _ 
N ofSampl.es: ------~ ---------------------

Surrogate Recovery and Internal standard Outliers (SW 846 Method 8260) 

!l!ii!Ji!!lilll!iitlil\li!!iil!l!i!ilii! 
!lJ'!Ii')l\.11 . 1 '~1!!~~~\\\\\!\lrl,l,t!l 
i !i i il i i\i\ i!li li\iili\ 1!!1! !!i!l!!ll :~;1 tili 

i:ililiiri,iiii!iil!i~iili!li !i!i!iii111111111 !~li!ill! Wll\jiiiiBIFFi 
i'dilJIIR,lll;i/\i!,il\lHI! ,lrH.IJiP~lf~l'iiill!li!l\t:iiJ !1'\)'!~ .. '~~.'.:·'. ·1 :n~.~~;1 
,,,,-·d"l: !!d;\!1 ;\.;!!I .)o·:·L!!:,]idlii;o!li'ili1iol ilfil!l'ddl\!li.f!!jl~\, 

~ 
~ 

"if!e if-
1\. 

CYi·~-'1 

"" l~ 
~ 

!nH~ln~!~~~~~-!!dl!\ili\ wl•:j 1 
; 1 il !.::p ~~~ id;j!illi ~;"di!ii:·d! ·1 .. dq 1 n ! nt· n q!i ;I iH W~!~ !,·: nnH .. :H:InP 11 1! ll!lS! ,l!.p ·I r1·: ;!! : H 1: ~ di:.J 1

.1 F; n; Ji ~1IEJ.ll!;l!~ii~1' ~, 1- Hi., ~1:\P !l· H ::; :! :n ~. 

!iii:!:ii:~J!J,l!i:iii!::i! ;i/iliii ill'~ii!:ii iiJ !ii.nlll.!!.t! n.H! 1Hl!lit!il.1 :::i[:inp~.~.~;$1 ii.l! 
ili!i\!!l!rTn'l~HHlld!l l!ld~li !ii!~~Hl11!!l !/f1 \!U)!jl]~ .. ~~~1:!11\!~!f!li '~\n~;j\:]H~lP!ll'i \!H 

~~ 
~ M1 L 

~ 
,e 1 

~ 
-c_;~/lr'lf 

~ 

"". 
SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluoromee 
SMC 3: Toluene-d8 

IS 1: Fluorobenzene 
IS 2: Chlorobcozene.dS 
IS 3: 1,4-Dicbloroben:zene.<14 

Coauneata: 

,B-19 

ii)!,~itfflil!.•l~~!j:l fJ:'ft'~ll :!l~lilli~l:il;11ii '1.! :!'~li~i! 
r:~~lll!1\l! !t 1 :\l~~jl\l 

~ 
~ 
~ 



Semivolatlle Organics (SW 846 Method 8270) 
Site/Project: D5S $e;/ Srt.I:~ARJCOC*: lo~f.$5',. kt)!jp;S"" LaboratolySamplciDs: t '8''Z3'5>oll ~ -~I,;:L 
Laboratory: GEL soo #: k-g'$ ~ :S: tP ~'8 31-, 

Page 1 of3 

Methods: EPA ~ ~ 1-0 C. 
fi of Samples: .,;;. Matrix: 5t) ,· J fil ('J.) Batch lis: ...2a-;i'1 g'-~ 7..:21)"5 '19'~ 

=-
""' 'lco'"jl p:;;\i'''''i'lj •l;i!ll,l'li'i!HI'II'"P"I'i'\!'1'!!!!;111 i!lj' lii":P•Ij'l'dll,l l' .;~; >:.t,Pp,.c,lllc'~a.ll\.F ~jjil~ ~~~l,Z'!i!' • ''~\i\\ii\i,mltmi 

,\1~ ~1 ~~~~ li\iilli'!i\1\i\:l~fr~lii\ili!!~lli :~\ !1:\il:!i~ !U! ~~•r ~~;~1\ ~~~~~~~~ :111\: 
'l'''i ::iqiii" ii·i'ji'•fl•·!!! i!td•nH•:::,I;''''"'i!!iii':'ii•d•i;H. ~~ 1. ,, 1:,... iro~'<t 1 'i 1 · . .,, ,,,. · ,;l!~i\!J, ,,. "·"''1•., •!~~liil 
~illill ;:i!!l;i!i !ii!ir!!:i!!i!ll :!l:lliH!i:i!!i!ili:ililiH:!i!!di:li! l~i liii!:ii!: ::iii!:i!i:;;;;:;::: >.O, ~:~ 20% 1i:!lii!:!::!:i!:!;: ;l::i::i:iii! i!!;!:i;iil~ii;l!!i!i!ll, .i:!!i::i~!i::: 

~:'!'; l \\ ~; \ \H \1:\ ~~ \\; \\\\; \ ll ll t \\\\\\\\ i \it\\ \l \:it! ll ;: l \ l \\!\I l \1: l \ !! \\\ ~ \~~ \ \\\ \\\. 
li:!Ji!lil ii .. 

I
IIUUIU"I''I' ~'"'~-·;'I·······"!"''':'' I''"'; lp[ii' ;! .... ppr~~n ! , !a•· . ·l;:nr ~i;d:~ d 
,,aBrili 1 ........ .J .~ ....... .!1.1 "i''p !! 

i! !i 1 ~~ tn! H 1 
\1! ditHI l1 ' 

BN 120-82·1 1,2,4-T~ ./ 0.20 ./ ../ _./ ..,/ ../ ./ ./ V' 

1 BN 95·50.1 1,2-I>id!l«obcDaDe IV o.-ie 7 ../ , !\ 1\ 
1 BN 541·73·1 1,3-DidJ.Iorobauzne t/ j0.60 ./ v I \ \ 

1 BN 106-46-7 1,4-~ ./ O.SO .../ ./ ~ v' l ./ ~ ./ 

2 A 120-83-2 2,4-DidllocqlbcDol 

2 A 105-67-9 2,4-Dimdbylpbcaol 

3 A 5 1·28·' 2,4-Dililropbmol 

3 BN 121·14-2 2,4-DiailmolucM I A w,~,/l./ 
' •' ., 

::H\1 
1 A 

2 BN 2-~ 

1 A 2-~ (O<niiOI) 7 v I../ I v 
3 BN 2-Nilrolailille 

2 2-Nkrcphmol ~ 
5 BN 91·94-1 3,3'-~e ./ 0.01 ./ ./ 

J BN 99-09-2 3-Nilromilloo I -I 0.01 .,/ ../ 

f4 A 534-52-l 4,6-Dmro-~ol ['\/' 0.01 ./ ./ V 
~ BN 101-55-3 +l3romclpbllllyt.p.yldiur ../ 0.10 ./ v 

BN ~S-?2· +OIIa-opbcyl-pbarylccba' I./ 0.-40 ./ ../ 

12 lA "'-*7 ~ol [v' 0.20 ~ V_ 7 vi_Llv 
12 IBN 1106-47-BI~e I'Jio.Ol I I 'I I 7 \ ll I A ~~H~~I) 1~0~+~1 T-,-y 
j!iN l()().()l~ ~-- _ O.ol \1 ../ 

~ 17 \1 ./ I Tlv _l 

commenu. 1'1- Sllocloo!- .. RCaA~ 

Reviewed By: ~ .d L;:: L>~- Date: /.,2 -Fi-o ;;._ 
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Site/Project: [)S$ Q~ AR/COCII: fP~t~ /eC£"00::;
Laboratory: soo ti; /l ~ 

~lis: __________________________________________ _ 

# of Samples: Matrix: 

i~l ~~ f,:iiii~\,,,\,~~~:ll'!:,:i,'i 1ij 11'~:~::]~:',, , iii!il:li~~ii'l ~~ii~iltl~~, iiH 1:1 il:~;! 
'1 :;;;U1~:~i!d \~i.iii:H~lili rr:d!!!\!!idiH lljl.lf.l,!·;·,l,l,l.l: ll(\1 ~·1 jl!l!t 11 r!t !.lti~!flli·i·H >.O.S :la% l . .l!l!·l·l·\!li!lH\l.\l1. !~il!\t! .. U~\1 W. 1 \:\Hl!.\~ diU!~!!!. if ~:,~l~_:i.(j\ ;!~d!\(.lt~\ ;ti\::!d\1\ l.!:;~;;:ii\:i 1ii\::i!iiid!I.U i(li!H\!I!iii:!! 
-\l'·:;;!!l;;[; ,::i;!lHiii.;, li.i!i:!:;Lj,; ~~:il~•[;·;q !l'•~ 1 .!!1'' f,; l.L:_;_'.]l.:_t_:·;_l I!IJ•IIiU!lJIJl'ill J!i.iil_;_lllllllli_\..:'lh!t: 1 "'ll':_l i'IJ !.! •tU_;_· ·~il!.:_:1!.L \i~· li!il.Eiiii...:J l!li!JIJii .. ,i\11 ~~~lilli'll'i•·ot 

3 lA ll00-Q2-7 I+N"llq)bmol I v'Jo.oi I ;; I :.}' ILJ,q~5[;2?M \1 I 7 r-~. r ./ I 7f v 
ll jJ IBN 1&3·32-9 IAcmaph!bcne f7jo.90-T -IYT ../ T V' I r I 71\ I I / I / I v 

~ IBN 1208-96-a 1~ Plo.90 I I \7 I 07 I \ I I I 1\ \ 
~ I BN ltl0-12-7 IA11111raaoo5 !71o.7o I ~7T J I l I T . --~ . 11 \ 
~ I BN 156-55-J jBalzo(a~ 171o~Bi>l .. --l 7-1 07 I \ I I I I \ \ 
~ I BN jS0-32-8 jBalzo(a~ 1~10.10 T --~ /-1 '7 1 I I I I ----1\ 
~ I BN J20S-99-2 1Balm(b)l}uonalhtalo I v'I0.70 I I ./ I \/ I I I I I I \ 

\ 
\ 

~ 1 BN lt9l·U.2 jBalm(g.h.i)pcrylme l.Jio.so I J I 17 I ./ I I I I I -r1 _1 
~ 1 BN 1:w7.Q8.9 1Ba!m(k)llumabale l../lo.1o I I ../ I -/ -r I -1-1 1 I \. VX 

lil!i! nl!Hdt\!li l!~liH!lilH li!l:l!H ili 

5 IBN lll7-8l-7lbi(2.Flbyllexyl~ fV]o.?iT_--:~--I-7T 7 l_l I L I __ I _}I r--~_ I ,-_. ·n.I 
~ I BN IBS-68-7 I~ l./10.01 I I v I v"' I I I I I I v I I I I I \ 
~ 1 sN J86-7+8 ICarbuoie PJo.ot I__ 1 -7 1 7 1 I I T-T-T--\~ J-~~---r I I \ 
~ I BN 1218-01·9 IOiryaale I J lo.7o I I ../ I ./ I I I \ I I ~ I -I I I I -- \ 
~. I BN p-70..3 II>ibau(&,h)lutbraOIIID lv'lo·40_. L II" L_.'[UJ 7 _l_l _j __L_u l_____l__ 1\ 1 J r__ I - I - \ 

6 l BN ll7-s+o (Di-u~ I>IJo.ot I I ./ I 7 l J ----r-1 -T 1---rT I I T I ru· I\ 
• I BN 1206-44-0 IF~u«embme f7lo.60 I I J' I J I I I I I I I \ .. r I I I I I \ 
3 , BN (86-73-7 (Fiuarmo fJ lo.90 1 HUI ../ r -;; 1 1 1 ~-~- 1 1-1 ~----~ T --~---,-·-rr 
4 I BN 1118-7+1 I~ lllo.lO r --~ J I 7 I I I I I l I I \ I 7 I 71 \7. I I I \ 

11 1 BN ,87-68-l 1"~ ____ r./J~.Ol 1 1 / r ,/ r~rTT -T? 1 1 Tl71~7~--, 1 1 
3 IBN (77-47-i IH~dqlcmadicoe l-/10.01 r 717T .J'-T-i.Jhr \ --, I mi \ ,--r~ I I I \ 
1 I BN (67·7l·l l~e IJ'Io.Jo--1 ., J I J I " I I I \1 u,----1 \1 .; I 1/ I 7 I I I \ 
6 I BN 1193-39-5 llodlllo(l.l~e l~!o.,.ol~ ./ I J' I V I \V 
COIIUDelltS: 
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site/Project D55 5,;/ S'~ ARJCoc#: (;,()sns; 61JS"105 ~h#s: ________________________________________ __ 

..........,. ....... ,. w~... f:J ~ #of Samples: Matrix: 

:n11< ~i~~~~·:i: 1· t!:l:!t:;;!h:i,. !Hn!i:;nli;IJ 1 :H~:~r~:H :n!!H!'!J!HI· l!JJ!!!i iu:,lw~.H::P .:11:::. ;i;li!!t f!:ni/!lli·~·urw !1' · ·~, ·~:~~~ ~P1 :li~1 ~;: Hi.!l.l;:n~mm.dl~~~ !I!TIWr,w I!Pii!l!Wl ::nil!lll:.: :.H!!i.f!i!!lt !l!l!!l:!lll:l!f!lii!l!il~ill!I!J: rm!lli!:itli~: .. 11n: r·:.!I.H.~:!·I'' ,/!I 
:!' '· 1:,;1,'\:' .:::,·1': 1:::.1: i t:~.tl/!if',ll\ l!\J;jj!l!l'];\::llli;ll\~11 l!jl\11[ !1'11.'1\j]\:l: ,! ·j·.:~Jl n.J\1:1 ·'~*" '·'!j \~, II[~ I\!· 11111\\ \1!.\H j\i1HiFI !'i!\\1\i\i.lj !i:~Hli:lH! l\~HHJj~ij ;n~Ujij;·\ on\; \'i:j1· i\~l~~lll:lilll.ll!'!1 !!1ii\l!Ui\l!'ll!!\\iHnlll!n !1\\l l 1 l 1.:1~i. \;\~~\\ 
·:~!I:R!\Wi'!n, 'l;l!i,!:; .. pii:i !,Jii!i:;;.::;:;!,d'J/n;:il:~liJ!j;•:l;[lll; U~\ 'lllllll. "('tr'H!! H;l·!:: :t::i;:' ;!Ju:ilth'lil ;~d• ,li 'jp~riull: "!' '· ,. ' wnwn lt!lllH ill!! Jil'l''l~l' il:HfPnl!l t!'l!!i;!;ll!1H :j!~&il/i~ll :'"!: pl!j!!l !l'rlw ·~:I. iii~ ·l!'l;; !dl)i!( !i~!:_! RJ. I 1 1 iJI 

111
o\\j·J l11 ,I \j'ljlj ~~ /•'/ I • 1 h \ l•opJ o 1 1,1/J / ] ll'ojr,m'l'll ' 'tlq]o \ ~ I 1 ~- .{J J 1 tJi 1 !'J\~;1'1'\ j; • J, I I 1 1 11"'1" • J! •II r;[\,1:1 _1•·•. 

nn:, i'!PIJ,!'~ 1·~~~if:! ,;";·'::.il!,:l~~~,·~n,!,',',!!t 1 ;i 1 :: .:,Iii !Hl! ~.J!~iJ :,'il•lliiP•:I ~nwn::li~I!'L !:!ll ~·~!II :t;nlllinlll t ~,-FI1 i,l i 1 "'''~~1 ,,t, ·1 p1~,~, .. ,d, I ; •!'! 1 ·1M1 n .... ~~11,1 ·· · 1 ; !t~1' i1\t;J!:: ! !~ , 1 , ., Pd 11 .. 
1
J. 1 ,,, 11 p 1 ... , 1 ,, ,, r .,1 1 ,1 , 1 , .. . , ,, io 1 ,, .. • ! .. 1 , , II" .• ,.1.... ,, . . . . . ,., . • "' ,. 11., 

:11::: ::!tii!l!: fl::tli1!:il!!lii lf!l'i;::,,r!:t:b!iim':wm~:m:mll:i:!i!!it' iitti!lillii!t;:: ·l::w?mi~:! ,., ~~ -
111 :::::1::!

1 ~ii:iil:tlfi iillit!illtll:iilill!ii!ll ::::::111111 mmmm :t.!! ill lt:ttlilllilltli! .:::: i:!ili:: ii:i:% 
2 BN 78-'9·1 llclpbm110 .J 0.40 '../ \I .../ / 1\ [\ 

2 BN 91·20-3 NtpblbaJGic ../ 0.70 J ./ \ \ 
2 BN 911-9~3 N"irobclllarle ./ 0.20 ./ ./ ./ \ ./ .../ V \ 

4 BN 86-3~ ,;t~ylamiQe ./ 0.01 ./ :./ \ I I A \ ~ I ~ 
1 BN 621-64-7 N-N"Jtrolo.di.prop~ .1 o.~ ./ ./ ..; Y1, tr . .f . v_ ./ lA/ n 
l4 A 17-86-3 ~o1 0.0, c/ ./ ./ ./ ''I ./ v v \ 
j4 BN 13.{)1·8 ~ ../ 0.70 ../ .../ \_ 

1 A 108-9S-2 l'bcnol· 7 0.80 ../ ../ ../ 1\ ../ ../ ../ \ 
' BN 1~ Pynae ../ 0.60 .../ ./ \V \II ../ \ .../ ../ v 

\ \ 
\ \ 
\ \ 

\ 

'"iilj.li,"l''' '~f "''iiHI'II~r~~ii:~Ri nn--~ IIIII'"' .. I ' .. , • tl J/,;1 '1- AI·+- ~ !) iii!1J··· ' ·:n!lil' .. · '1. · ·• ·' '* r ·· i:! . 1! ·. i. ,,. ,,.,.,, ColllDICilfl1 (!) f'f& ~ 
,,d.L ""· .... .,, .. , ~~11! M, .... !. 1...1, .. , '"" ~ 11 "'·"'', m1 .~~~-~ CC.V~o{) > ~0 'hJ i. 

9<(• 

NDR-i~¢--~ 
r~A I ~J:r:: 

/'It: I L llt "N. R. I I"T 

~~ 
~~-~ 

~~~ IJD.:.....JI~~~ 
SMC I:N"~(BN) 
SMC 4: Pbalol-d3 (A) 
SMC7:2·2~(A) 

IS 1: 1,4-Di~ (BN) 
IS <1: l'bcollbralo-d10 (BN) 

SMC 2: 2-~yl (BN) SMC 3: Tapbmyl-dl4 (BN) 
SMC S: 2-l."'uorqqlllllol (A) SMC 6: 2,4,6-TribrOIIlopbcnol (A) 
SMC 8: I,2-Dicblarobauzoo.04 (BN) 

lB 3: A=lapidbcoo-d10 (BN) 
IS 6: Peryteoo-d12 (BN) 
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, _ High Explosives (SW 846 Method 8330) 

Site/Project j}Si ~$ tfJAR!COC #: lR05f-'i~ 6tJsgOS Laboratory Sample IDs: /; ff{_$§"- 0()/ l;; -c?o"H/ -01~ -CJI :2.. 
Laboratoty: GEL soo II: t, zv 5. b n 3 z. 
Methods: EPA ~ 3 30 ; 
# of Samples: ~ MmOC~~=~~/·~; ________________ _ 

:rnnuHI'1liJmiTIT!II iil\ :i;nH H!P!;;n .UrJW '1•l'q!·i p;; ::nq1 i~i~~~!'III!H!·!i:: 
MJiit!i!: d!jli\!!d ~~~1 1 iP!!!I!!H!lll! tHr ![!HH n ... J ......... ! 

[269141..0 I HMX I v'J v 7 I ./ I -\/ \I 

Batch#s: :io-5~1>'7~~i6-$;).. 
lfmru:MITI' 
Hli!:~ll 

iTil!j~ 

20o/o 
~-~.,......I ../ 

'"':lilllil!/ii!li!i!'' 
nw 
ll::: 

1121~-4 :mx - lv'l ~ 
;!~9lJ~~~ $ 

7 
7 
7 

..; 
:z 
./ ~ ,/ v 173 vl~l.,l\ 

,/ ,/ v \ 
98-9.5-3 Nitrobenzene I v v 
479-45-3 fciiiVI I o/ ./ 
118-96-7 2.4 6-trinitrotolUCDe I v ..., 

n. 78-2 2-ami.DD-4 6-dinitrotol.ue:oe . 1-1. ./ 
119406-51-0 4-amioo-2.6-dinitrotoluene I./. v' 
121-14-2 T4-diiiltrotolucne ./ ,./ 
606-20-2 2 6-dinitrotolucne 1\/ .,/ 
88-72-2 2-nitrotolueoe lv' ., 
99-99..0 4-nitrotolueDe I v v 
~..og..1 ~m~ ~ v 

r::m..:.u...s.. 

&Ud ..... - conven6ua: 

., 
7 
7 
-;;:; 
.,/ 
..,/ 

--;;7 
.:/ 
v 
v 1"11 I\ 

,/ 

/ 

~ 
7 
/ 

7 

~ 
7 

mgl q= ~J.SI g:((J!gl &) x(~aqlle~Na {g} I ~vol. {ml}) x(lOOO mllllit«)] I Dilutlal Fa<X«~ ~~&II 

I ,/ ., v ~ 
-I v i/ v 

_._,/_ V' v ~ 

~ ~ 
v' v I.e<"' 

;/ ,/ II" 
v v v 

~ ~ 
\ \ 
\ \ 

Collll11ellt1: 

ReviewedBy: ~ d- >::~ Date: J.,;.2 -19-tJ_).. 
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, PCBa (SW 846 - Method 8082) 

SiteiProject D5 $ ;:;._,.} ~ ARKXX~ *: 6 ()$'~ 6R:£¢/JS"' Laboratcry Sample IDs: 6 -g:j_3'$- tJ II_ . - tJ I.,;;.., 

Labomtory: c; c-L soos: u"813~ ~1[31-
Methods: EPA '8<2Z .A fc_ 13 
# of Swnples: :2. Matrix; '$'.,;) 
"'''''i''''''""'"'"'l" '""''TT"'T"""''""""'.

1
~ ... "'"'"'"·"·· ... . .... .. .. . ·~· .. .. . . . '1.;) '·::ijl·.::: •1 11:'11::; pill;ll.j•ll;'H\1(!.lll.'l'.j\.ili !•: :1-.'drlp•.it=•l:(\·i-· •1 :; 1~~~-~· l'[jpj;q IJIH.I'i!.lf'Hil • :1!.·-qi)ii•\':fji:i:!l \d\ll:!!:i:·:;iJlJ!::~Ld: !\;nil\ ;!:H)liidHi!ll,:nl .H;!1i\P~lllt\::i; d;·;• :, 1 

'ijlfli hi\i · · 1;!! ; Hlii;;lii:Li'·;:q\1 
l:!!l~ll/il!!i~lf!! l:i\1\jlll,f\lli!J.I.!!.U.I!lld;\ ~., ;!jllJ!':!·~\!1 iiipl!i i':!\l:!j I dj>~lj: 
tl!1!!·:·~~P1 !U!!i l,-l;;!~mrnmr~~lttf~lll=~ l.i',i!i,1',l!::,d:. iii~~~~~!! ~~~n:~i!:!: : \!ii.B1i\\ 
!·!il\;d:qld\\11!.!\fi;;; .: 11 t;p!qddlt~llii!nlllt'' ~ :lH-!!h!f·:!;qdL <20%/o 99 20% :;n::q.n:Li1

1l:d: 
·• ,•j_r:_,_.c::n·::!: ,:_::· \;,;:,:roo~.tiLi,;:;!l:IJii!!P w !..!lh~l!lrtl~:L!ii' • ~l~[~;[;;~HH1H~HH 

12674-11-2 Aroclor-1016 IV 
11104-28~2 Aroclor-1221 IV 
11141-16-5 Aroclor-1232 111 
53469-21·9 Aroclor-1242 I-I 
t26n-29-<i Aroclor-1248 ~~ 
ll097-<i9-1 Aroclor-1254 Fl'1 
11096-82-5 Aroclor-1260 lv' 

\lffil\1\l\:\\i\\ll!~-wrunm11lmlti~t!Jl\. 
ll!ii(~~~~l:liiili:Tn!ffimfiiimii!~~.~!!t!l)l!!!!l 
i :i !IJi;!i iJ ~ :1 !! !i I\ ~~fJ!J!_\j] i!! !!l!! !i ~ jjj !!llll !iii 

,/ 
71v v 
1 
./ 
./ 
./ 
./ 
./ v w 

li!~ll\1! 

Confirmation 

Batch#s: 

1\ 
\ 
\ 
~J 
7Vf 

\ 
171 I\ I v 

\ 
\ 

lilll!!l!l~i!\11!!!~1 

1- Met ltf? ~ d. 

lfe~AJ:k 7./ fj 

Reviewed By: 
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7 I v' 

t t) t ! \ ! i t ! j i ! I i ! i ~ i ! ! I 
l'''l&."': 

rtl!ll!lli 

t\. 
"-..111 A-
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" 1\. 
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-
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Inorganic Metals 
Site/Project D5S ~ S../1 ARIC~#S" 't'tf:~S LaboratDrySampleiDs: 6$'8 35- 01{,. -t)/;t. 
Labotatoxy: G c. L srxu: ~1fJ~9.1fi~ 61f'83f.6~=8=5...:..r _______ _ 
Methods: Ef;?6(}/0B rc.P-.t'!ES . Ef-4 l-'il/1'1 C VAA 
II ofSamples: .:2. Matrix: .. 

7 stJ>J _ Batclllls: ~(ltj_'K3!ih..t;~-z'/{}___, ..2110.:2~1 /()~ J 

i!:!i ;reP 
:ni~!W/1 !l~ =---' 
Ill! . L .. I.·'' '!1 s- G-

ICV LC8D M8 Ctl 1- ;J.. 
RPD 

~~~~~---+----t----t~~t----t~~~----1!----r----;--~~--,_---1----+----+~5-~~~--~~~----~--4---~cv~ 

.. 1 !iilli!~!i!i!i!lli!!!4ln!!lHini~ITUTIIHii~i!Ulli~l!i!i!!i!il!i!! 1 ••• nHnlli!lnJHnHnD~m~mrtiTXi:mmnrJmmrrmmTIITnmm:!mtm!~l!tH!WH~!InilflTIAAIITmiTTIHI!!HH!nmmmlfn!lH:nnmnmrrm:nnnnmil!!!JUl~ 
_7<4<C0-70-:1_ ~ 

IC<l 
7+40-SO.S Cu 

'"~.Fe. 
74J~MMg 

74;J~'Mn 

!l:!L 
rK 

,.__,..u·3_ Na 

!:::i~ii!Ji!ii!lli1'r!!!!!ll!!lii'Wifi! 

1- -\ 
' \ \ 
I \ -w \ rtAl t I J w 

7440-62-l v I I I I ~-~-- 1 _ J . _' _ .. I I L___l ... 1 __ L _l . L \ 
l~m. I l'_ .. u_L ___ L ___L__ I I I 1\ I. _I __ L ___ I 1 ___ 1_ _1 I \ 

.. ;!;~fnlil! 

!H!Jn.;tq, 

1!1!!1111 [Jij 11 i! !Wfti !illlli!l !!UHf! ll! I wnn Hil H nnnH! llHl HJ?tlll!! Ill i! I! h! i! !!!!II! I Hll K!!! ill H! li R ll~n! I: JIll i !l j ~ l! l !in (I iii!~ i\11 i !it!l !II!)!! ~!!l \i! i I!~:!!~!! I H flu)]!~!!! 1\! I! H!;!] Hi!!! ! iIi i iII i ill I! I i Hill I I I! i 1 I I 1 fi I! iII! i IIi J! J i llilill HJ[ 

J,..U.;I~'Ii I - I ·1 J _l __ L __ J_ _l I \ _ _I I I _\ I I I 1- -~- TY 

I I 1 -1 T I I I I - I ----- r \ 
ey.udeCN I . f I 1--~- I - --- f 1-· T \ I I I \ I I I I I I \ 

\ I I I \ I-- - I I I I I \ 
\I - I l --n l I l -, I - \ 
\1 I I u~- r- I I I \ 

,_ r.-

Nota:-Sbaded ~are RCRA~. ~ ~: 1111 g: [~ lll..x~lo~ {&} ~saq~~p. (Jpl)}x,£1000 ml/1 lit«)] /J:>ilutial P.aa - 111 11 
Commeata· N/4 • 1'15 711<~ -~' 1 S.•. ~ Lc._J >. "i.X ~ LC.....J .-." ~~./._/l 

"(i.J Ctt .... £~ .. .l:t;, ;> ~~ 6/J:..." ..v;; .:£.. ~~· 5 e ~ L Sx 1:. Jt -J ~ ~ J;81 13.3 
@!5o.. RPD~~/~~~ .J/P/ . 

~c,_ ~ Revie\vCdBy: ~.d ~- .. M nate: a-17-tJ,;l_. 
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General Chemistry 
Site/Project /)55 Sc,;/ 5~ ARJCOCN: 6~Sf'S5/ ~~5"~ LaboratorySampleiDs: 6 "8$35"-~11/ -C)),;?.. 
Laboratory: GEL SOON: 6'8'Z35,t;1)$31-, 
Methods: FPA 'irJ/.:2.;1 TCN ' £P!9l19kd C..e f to 
# or Samplea: ;).... ~: 5 tJJ '/ Bat.chls: .;;..t2 <(d. o~a<fd. 03 , .;u3l./8 (p /.,?.I 3 L/ 1) 'f 

T I 
I QC Element 

CAB II ~ M8D Rep. ICS 8orW FleW Eqwlp. FWd T Metllod LCSD na. Dap. A lCV CCV ICB CCB LC8 LCBD MS MBD llPD llPD AB .... Bllllb BllaD ID'D ... RPD L 

'5'9.5"5'"-
ro-o rclv' \/ ./ / v J ../ IIP6'( '$~ JIA 1(11 v tiA #A v Nt1 !/If Nil- i/fi- A/If-

J'a.S't/0- {!2+/p I" / ./ / ,J 
~ J J J / ~ ~ ./ ~ t ~ J .?-9- 'I 'V 

._ ·-

COIIUliCDtl: 

ReviewedBy: ~ d ~ Date: /-2 -j'j-0;)... 
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SitciProject: Vc',( ............. -e 7 • ., IV"-' --,, IU"'"".....,- LabcntocySampJeJDs: (e ~'835"- Oil 1 - ~~;;J..._ 
) 

Methods: c;ra l,VU·U vn r....J 

#of Samples: __;z Matrix: ~ Batch fs: ;;2/ 0 66ft> 

~l!il\! Ji i!liliii i!l!l!ll!iili! :i il! II : !1!:!~!!1 !Iii!! !i ill!l!ilili!ll!i81&Mrnil!i!i :il!ii\!il:ll!i!\iiil i!!:iili:Jl ;:::! li!J!lil!::J::::l;J:i !li i! !i !I: 

~. 'iii)f'1·!.;i!i! d iii_iil.r.!. Medlod LCS MS Rep Equip. ......_ Sample S.mple .v ........ , ,,,., ·'P'I 11 ,.,,,,, ......... Bla-'- a.•t" ID ,_ .... ce 
~ ''!!!ii!iil! ii ;!i\li:l mlllkl ..,..,.... ..... ....... m 

il!lfl,'iiJ(\' !:ildl! ... 

Critaia 
ID 
U-238 
U-234 
U-2351-236 
r:rh-~32 
Th-228 
lb-230 
Pu-239/-240 
Gross Altlha 
Nonvolatile Beta 

~ 
Ri='228 
Ni-63 
Oamma suec. Am-241 
IGamma Soc:c. Cs-137 
~_._CG-6() 

Am-241 
Sr·90 
Ni-03 
Ra-226 
Ra-226 
Ra-228 

u 

v 
/), ).39 

20% ZS% <1.0 u I <1.0 I 
•\ 

\ 
\ 
\: 

\ 
\. Ill 
-Jv ri 
I '< 

./ \1' ../ \ 

../ v ../ \ - -------- ~ 

Pu-242 
Th·229 
Am-2o42 
y· 

NA 
NA 
Ba-133 orRa-22~ 
Ba-133 

NibviCP 
NA 
NA 
NA 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 

u . I I I SO-lOS I I I SO-lOS 

' \ 
\ 
"'\ 

"' 
Commenu: 

hi 5... r~ ~ J. 5' x ~~ JV~ U a,....<_ 

(!/ ~ 

Reviewed By: ~ d~ Date: p -;r-o~ 
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Project Leader _C,;.,.O:....:Ll;;:;.I_N.;;..S _____ _ 

Contract Verification Review (CVR) 

Project Name OSS SOIL SAMPLING 

ARICOC No. 605785& 605805 An~Lab_GC_L ____________________ __ 

In the tables below, mal'X any information that is missing or incorrect and give an explanation. 

R ··- ... - .. _,_ . ,_ --·-··- c rd ··-···-·---·-- ··----- .. L .... --- ... formatio .. 
Line com~ Jete? 
No. Item Yes No 

1.1 All Items on COC compietS • data entry clerk lnltialed and dated X 
1.2 Container tvoelsl correct for ana~ requested X 
1.3 -S&mole volume .. -.;.;;; ... te fori and types of . reauested X 
1.4 PreseiVative correct for an81YS8S requested X 
1.5 CUstody 1"8C0fds continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samples received X 

1.8 ._Qonclltlon uoon receict information provided X 

A. La ........ ...,.J- ----- '""' --

Une Com lete? 
No. Item Yes No 

2.1 Data reviewed sianature X 
2.2 Method reference number(&} ...... ,It' ...... and correct X 
2.3 QC ~Is and_acceptance llmHs ~ (M8 LCS Repl_icate) X 
2.4 Matrix soll<e/matrlx SDike d data provfded (lf requested) X 
2.5 Detection limits provided· PQL and MDL (or IDL_1 MDA and k X 
2.6 QC batch numbers X 
2.7 Dilution factors VIU .. ;.._, and aJI dilution levels reported X 
2.8 Data in .. .,.,.u.,.;.. ... units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery ·x 

(if . le) lvto'UI~ 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold tlmea met X 
2.13 Contractual qualifiera l)rovided X 
2.14 All requested result and TIC (If requested) data j)_rovided X 

Case No. 7223 02.03.02 

SDG No. 66835A& B 

Resolved? 
If no explain Yes No 

------ -- --

Resolved? 
If no explain Yes No 



Contract Verification Review (Continued) 

-·- --- ---•••J -·-·----r• 
Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

3. 1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? 

X 

Tritium reported in picocuries per Uterwith percent moisture for soil samples? Units 
consistent between QC samples and samPle data 

3.2 Quantltation limit met for aH sample& X 

3.3 Accuracy · X CYANIDE FAILED RECOVERY LIMITS FOR LCS 
a) Laboratory control samples accuracy llJUQIW~. and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X 

3.4 Precision X RPD FOR BARIUM OUTSIDE ACCEPTANCE LIMITS 
a} Replicate sample precision reported and met for all inorganic and radioChemistry 

samples 
b) Matrix spike duplicate RPO data reported and met for all organic samples X 

3.5 Blank data X SELENIUM & CHROMIUM DETECTED IN BLANK 
a) Method or reagent blank data reported and met for an samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X ACETONE DETECTED IN TRIP BLANK 

3.6 Contractual qualifiers provided: • J". estimated quantity; •e·-analyte found in method. X 
blank a~ the MOL for organic or above the POL for inorganic; •u·- analyte 
undetected (results are below the MDL, IDL, or MOA (radiochemical)); "H"-analysis 
done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pesticldesiPCBs} 



Contract Verification Review {Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d} Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCIHPlC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided X 
I 

b} Continuing calibration provided X I 

I 

c) ICP interference check sample data provided X 
' 

d) ICP serial dilution provided X 

e) Instrument run Jogs provided X 

4:4 Radiochemistry 

I a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

L 8ample/Fractlon No. I Analysis I ProblemsJComments/Resolutions 

I ,, 

-------

Were deficiencies unresolved?.,. Yes ... <§) 

Based on the review, this data package is complete. ..,.0 ~No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:_------

Reviewed by: W · \?~ oM C.; Q.. . Date: 1M-2QQ2 Closed by: Date: ____ _ 
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ANNEX B 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNLINM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNLJNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et a/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNLINM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
lnqestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

( 1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C * lR * CF * EF *ED J = ~s _______ _ 

s BW *AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

I = Cs *fR*EF*ED*(Yvpor ~EF) 
s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3fkg) 
PEF = particulate emission factor (m3fkg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = -----"-s ___________ _ 

a BW*AT 

D
8 

=Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2 ) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *fR*EF*ED I = ---'-"'--. ------
w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I == 11
1 

I 

"' BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 L/m3 ) 

IR; = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNLINM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNLINM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNL/NM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNLINM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 {4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

7oa.b.c 70 Adufta.b,c 70 Adulta,b,c 

Body Weiqht (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
100 Adulta·b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kq) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 ChiW 0.2 Childa 
Skin Adherence Factor (mg/cm2 ) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 ChiW 2,800 Childa 
(cm 2/day) 3,3ooa 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 

AU9-05fWP /SNL05:R57 41-B .doc 8-8 840857.03.01 09/01/05 9:51AM 



Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
ExQ_osure Duration _(yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3fyr) 7,3QOd,e 10,950e 
Mass Loadifl9_ for Inhalation g/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNL/NM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Residential 

365 day/yr 
3oa.b 

70 Adulta,b 

100 mg/dayc 

10,950d 

7,30Qd.e 
1.36 E-5d 

16.5C 

101.8b 
0.25b,d 
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Drain and septic system site histories for the ten si tes are as follows : 

Year Year Drain Year(s) 
Bldg a nd or Septic Septic Tank 

Site System System Efflu ent 
Number Site Name Locat ion Built A ba ndoned Sam pled 

1995 (di stal 

49 Bldg 9820 Drains 
Lurance 

1958 
end of No septic tank 

Canyon drainpipe at thi s site 
sealed) 

Bldg 9926 
Explosive 

Coyote 
10 1 Contaminated 

Test Field 
1960 1991 1992, 1994 

Sumps and 
Drains 

11 6 
Bldg 9990 Septic Coyote 

1971 Early 1990s 
1992, 1994, 

System T est Field 1995 

138 
Bldg 6630 Septic 

TA-111 1959 199 1 1994, 1995 
Svstem 

140 
Bldg 9965 Septic Thunder 

1965 1991 1992, 1994 
Svstem Range 

1959 
(south 

Before 1994 
system); 

(south 
1992, 1994, 

Bldg 9925 Septic Coyote 
1965/1966 

system); 
1995 (west 

147 
Systems Test Field 

(west 
199 1 (west 

system); 1992, 
system); 

and north 
1995 (north 

1980 
system) 

system) 
(north 

system) 

Bldg 9930 Septic Coyote 
1992, 

149 
System T est Field 

1961 1993 1994 

1974 
(Bldg. 

150 
Bldg 9939/9939A Coyote 9939); 

1993 1992, 1994 
Septic System T est Field 1982 

(Bldg. 
9939A) 

1991 

154 
Bldg 9960 Sept ic Coyote 

1965 
(seepage 

1992, 1994 
Systems T est Field pits); 1993 

(septic tank) 

161 
Bldg 6636 Septic 

TA-111 1971 1993 1992, 1994 
System 

Depth to Groundwater 
Depth to the regional aquifer at the ten sites is as follows: 

Site 
Number Site Name Location 

49 Bldg 9820 Drains 
Lurance 
Canyon 

101 
Bldg 9926 Explosive Contaminated Sumps and Coyote 
Drains Test Field 

116 Bldg 9990 Septic System 
Coyote 

Test Field 
138 Bldg 6630 Septic System TA-111 

140 Bldg 9965 Septic System 
Thunder 
Range 

147 Bldg 9925 Septic Systems 
Coyote 

Test Field 

149 Bldg 9930 Septic System 
Coyote 

Test Field 

! 50 Bldg 9939/9939A Septic System 
Coyote 

Test Field 

! 54 Bldg 9960 Septic Systems 
Coyote 

Test Field 
161 Bldg 6636 Septic System TA-III 

Drain and Septic Systems (DSS) Solid Waste Management Units 
49, 101, 116, 138, 140, 147, 149, 150, 154, and 161 

(Poster 1 of 3) 

The years that site-specific characterization activities were conducted , and soil sampl ing depths at 
each of these ten sites are as follows: 

Year(s) Septic 
Tank and 

Seepage Pits 
Backfilled 

NA 

199511996 

Site 
N umber Site Name COCs 

49 Bldg 9820 Drains 
VOCs, SVOCs, metals, cyanide, 
chromium VI, and radionuclides 

Bldg 9926 Explosive 
VOCs, SVOCs, metals, cyanide, 

10 1 Contaminated Sumps and 
chromium V I, and radionuclides 

Drains 
VOCs, SVOCs, metals, cyanide, 

116 Bldg 9990 Septic System chromium VI , PCBs, and 

Buried 
Components Soil Sampling 
(Drain Lines, Beneath Passin Groundwatu 

))rywe.Us) Dr:tinlines, Type(s) of Drain Systl•m, and Soil- Monitor \Ve il 
Site L ocated With Seepage Pits, Soil Sampling Depths (ft bgs) Vapor Installation and 

Number Site Name Backhoe Drvwells S:tmnlh1" Samolino Period 

IJidg 9820 Dra in Outfall · I , I I 
200 1; 8quarters of 

49 None 1994. 1995 1994 sampling (2002-Drains Surface Discharge: l. II 
2004) 

Bldg 9926 We*$1 Seepage Pit: I2, 22 
E,;plosive '\!Iidd le and East Seepage Pit: 

101 Contaminate 1995 1994, 1995 16, 26 1994 None 

1996 

radionuclides 

138 Bldg 6630 Septic System 
VOCs, SVOCs, metals, cyanide, 

d Sumps and Septic Tonk: 9 
Drains Drvwdl: 4. 14 
Bldg 9990 

Seepage Pits: 13 
2001 ; 8 quarters of 

11 6 1995 1994 
1995 

PCBs, and radionucl ides 
VOCs, SVOCs, metals, nitrate, 

Septic 1995, 2002 sampling (2002-
System Septic Tank: 8.5 

2004l I 
199511 996 

Before 1994 
(south system 

tanks); 
1996 (north 
and west 

system tanks) 

1996 

1996 

1996 (septic 
system) 

2005 (HE 
seepage pits) 

1996 

Groundwater 
Depth (ft bgs) 

107 

420 

230 

475 

230 

41 

302 

315 

44 

466 

140 Bldg 9965 Septic System cyanide, chromium VI and 
radionuclides 

147 Bldg 9925 Septic Systems 
VOCs, SVOCs, metals, and 

radionuclides 

149 B ldg 9930 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionucl ides 

150 
Bldg 9939/9939A Septic VOCs, SVOCs, metals, PCBs, 
System and radionuclides 

VOCs, SVOCs, metals, nitrate, 
154 Bldg 9960 Septic Systems chromium VI , HE compounds, 

and radionuclides 

161 Bldg 6636 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium V I, and radionucl ides 

Investigations 
All of these sites were selected by NMED for passive soil-vapor sampling to screen for VOCs and 
SVOCs, and no significant contamination was identified at any of the ten sites. 
A backhoe was used to positively locate buried components (drainfield drain lines, drywells. and seepage 
pits) so that locations for soil vapor samplers and soil borings could be selected . 
Soil samples were collected from directly beneath drainfield drain lines, next to or beneath seepage pits, 
and on either side of septic tanks to determine if COGs were released to the environment from drain sys
tems. 
A 160-ft-deep groundwater monitoring well (CYN-MW5), a 265-ft-deep groundwater monitoring well (CTF
MW1 ), a 365-ft-deep groundwater monitoring well (CTF-MW3), and a 135-ft-deep groundwater monitoring 
well (CTF-MW2) were installed at SWMUs 49, 116, 14g, and 154, respectively. Groundwater samples 
were collected on a quarterly basis for eight quarters beginning in July 2002. Samples were analyzed for 
VOCs. SVOCs, HE compounds, RCRA metals, chromium VI . cyanide, nitrate plus nitrite, gross alpha/beta 
activity, and major anions and cations. 

Bldg 6630 
138 Septic 

System 
Bldg 9965 
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Septic 
System 

Bldg 9960 

I 154 Septic 
Systems 

Dldg 6636 
161 Septic 

-
System 

Drain field : 6 .5, 16.5 I 
1994 1994 

Sf..-ptic Tank: 10 
1994 :"'one 

1994, 1995, 
Seepage Pi t: II , 16, 21, 26 

1995 Septic Tank: 7 1994 None 
2003 

Drvwcll : 8. 18 
North System: 

Drainfield : 9. 19 
Sepuc Tank: 9 

I West Sys tem: 
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Summary of Data Used for NF A Justification 
Soil samples were analyzed at on- and off-site laboratories for constituents of concern as listed in the table 
above. 
There were detections of VOCs at all ten sites; SVOCs were detected at SWMUs 49, 138, 147, and 154; 
PCBs were detected at SWMU 116; HE compounds were detected at SWMU 154. 
Arsenic was detected above the background value at SWMUs 140 and 154. Total chromium was detected 
above the background value at SWMUs 101 , 154, and 161 . Barium was detected above the background 
value at SWMUs 138, 140, 147, and 154. Silver was detected above the background value at SWMUs 49, 
101 , 116, 138, 154, and 161. Selenium was detected above the background value at SWMUs 101 , 140, 
and 154. Lead was detected above the background value at SWMUs 147 and 154. Nickel was detected 
above the background value at SWMU 138 and mercury was detected above the background value at 
SWMU 49. No other metals were detected above background values. 
Cyanide was detected above the MDL at SWMUs 101, 116, 140, and 161. 
Tritium was detected slightly above the background activity at SWMUs 101 , 147, and 149. Tritium was not 
detected, but the MDA exceeded the background activity at SWMU 138. U-235 and U-238 were not 
detected, but MDAs exceeded background activities at SWMUs 49, 101 , 140, 147, 150, and 154. U-235 
was not detected, but the MDA exceeded the background activity for SWMUs 116, 149, and 161 . 
All confirmatory soil sample analy1ical results for each site were used for characterizing that site, for per
forming the risk screening assessment, and as justification for the NFA proposal. 

Recommended Future Land Use 
Industrial land use was established for these ten sites. 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COGs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these ten sites. The risk assessment analysis evaluated the potential for adverse health 
effects for the residential land-use scenarios for nine of the sites. For the remaining site, SWMU 154, the 
risk assessment analysis evaluated the potential for adverse health effects for the industrial land-use sce
nario. 
The maximum value for lead was 30 mg/kg at SWMU 154 and 39. 7 mg/kg at SWMU 147; both exceed the 
background value. The EPA intentionally does not provide any human health toxicological data on lead ; 
therefore, no risk parameter values could be calculated. The NMED guidance for lead screening concentra
tions for construction and industrial land-use scenarios are 750 and 1,500 mg/kg, respectively. The EPA 
screening guidance value for a residential land-use scenario is 400 mg/kg. Because, the maximum concen
tration for lead at these sites is less than the screening values, lead was eliminated from further considera
tion in the human health risk assessment. 
The non-radiological total human health His and estimated excess cancer risks for eight of the ten sites are 
below NMED guidelines for the residential land-use scenarios. 
For SWMU 140, the HI is below the residential land-use guideline, but the total estimated excess cancer 
risk is slightly above the residential land-use guideline. However, the incremental excess cancer risk value 
for this site is below the NMED residential land-use guideline. 
For SWMU 154, the total HI and the estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario due to the levels of 2,4,6-trinitrotoluene, the main contributor to the risk). 
Thus, the results for an industrial land use are presented here. The HI and the total estimated excess can
cer risk for SWMU 154 exceed the NMED industrial land-use guidelines. However, the incremental HI and 
excess cancer risk values for SWMU 154 are below the NMED industrial land-use guidelines. 
The incremental human health TEDEs for the industrial land-use scenario for the ten sites ranged from 
1.5E-1 to 5.3E-8 mrem/yr, all of which are substantially below the EPA numerical guideline of 15 mrem/yr. 
The incremental human health TEDEs for residential land-use scenario ranged from 4.0E-1 to 4E-8 
mrem/yr, all of which are substantially below the EPA numerical guideline of 75 mrem/yr. Therefore, these 
sites are eligible for unrestricted radiological release. 
Using the SNL predictive ecological risk and seeping assessment methodologies, it was concluded that 
there is not a complete ecological pathway for seven of the sites. For the remaining three sites (SWMUs 
49, 101 , and 150) the ecological risk is predicted to be very low. 
In conclusion, human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance for nine of the ten sites. Thus, these nine sites are proposed for CAC without institu
tional controls. For the remaining site, SWMU 154, the human health risk under an industrial land-use sce
nario and the ecological risk are acceptable per NMED guidance. Thus, SWMU 154 is proposed for CAC 
with institutional controls . 

The total His and excess cancer risk values for the nonradiological COCs at the ten sites 
are as follows· 

Residential Land-Use Scenario 
Site Excess Cancer 

Number Site Na me Hazard Index Risk 
49 Bldg 9820 Drains 0.00 5E-8 Total 
101 Bldg 9926 Explosive 0.00 IE-7 Total 

Contaminated Sumps and 
Drains 

116 Bldg 9990 Septic System 0.0 1 4E-8 Total 
138 Bldg 6630 Septic System 0.20 6E-8 Total 
140 Bldg 9965 Septic System 0.33 I E-5'Total I 3.40E-6 Incremental 
147 Bldg 9925 Septic System 0.07 5E-8 Total 
149 Bldg 9930 Septic System 0.00 3E-8 Total 
150 Bldg 9939/9939A Septic 0.00 4E-8 Total 

System 
161 Bldg 6636 Septic System 0.11 5E-8 Total 

NMED Guidance < I < IE-5 

Industrial Land-Use Scenario 
Site Excess Cancer 

Number Site Na me Hazard Index Risk 
154 Bldg 9960 Septic System 4. 72' Total / 0.36 Incremental 3E-5' Total / 2.43E-6 Incremental 

NMED Guidance < I < IE-5 
Value exceeds NMED guidance for the specified land-use scenario; therefore, the incremental values are 

shown. 
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New Mexico Environment Department 
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Dear Mr. Garcia:· 

Enclosed are two copies of the fourth submission of No Further Action (NFA) proposals for 
Sandia National Laboratories/New Mexico (SNLINM), ID NumberNM5890110518-1. 
Twelve S_NUNM environmental restoration sites are included in this package: 

ou 1295 
Site 49 
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Site 38 

One of the twelve (Site#113) is a resubmission from the October 1994 package of NFA 
proposals. 

If you have any questions, please contact John Gould at (505) 845-6089, or Mark Jackson at 
(505) 845-6288. 
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Jje~:re~:; ~ 
J~ M~hael J. Z morski 
·pr Acting Area Manager 
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1. INTRODUCTION 

1.1 ER Site 149, Building 9930 Septic System 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a no further action (NFA) 
decision based on confirmatory sampling for Environmental Restoration (ER) Site 149, Building 
9930 Septic System, Operable Unit (OU) 1295. ER Site 149 is listed in the Hazardous and Solid 
Waste Amendments (HSWA) Module IV (EPA August 1993) of the SNUNM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518-1) (EPAAugust 1992). 

1.2 SNUNM Administrative NFA Process 

This proposal for a determination of a NFA decision based on confirmatory sampling was 
prepared using the criteria presented in Section 4.5.3 of the SNUNM Program Implementation 
Plan (PIP) (SNUNM February 1995) . Specifically, this proposal"must contain information 
demonstrating that there are no releases of hazardous waste (including hazardous 
constituents) from solid waste management units (SWMUs) at the facility that may pose a 
threat to human health or the environment" (as proposed in 40 CFR 264.514[a] [2]) (EPA July 
1990). The HSWA Module IV contains the same requirements for an NFA demonstration: 

"Based on the results of the RFI [RCRA Facility Investigation] and other relevant 
information, the Permittee may submit an application to the Administrative Authority for 
a Class Ill permit modification under 40 CFR 270.42(c) to terminate the RFIICMS 
[corrective measures study] process for a specific unit. This permit modification 
application must contain information demonstrating that there are no releases of 
hazardous waste including hazardous constituents from a particular SWMU at the 
facility that pose threats to human health and/or the environment, as well as additional 
information required in 40 CFR 270.42(c) (EPA August 1993)." 

If the available archival evidence is not considered convincing, SNUNM performs confirmatory 
sampling to increase the weight of the evidence and allow an informed decision on whether to 
proceed with the administrative-type NFA or to return to the site characterization program for 
additional data collection (SNUNM February 1995). 

The Environmental Protection Agency (EPA) acknowledged that the extent of sampling required 
may vary greatly, stating that: 

the agency does not intend this rule [the second codification of HSWA] to require 
extensive sampling and monitoring at every SWMU. . . . Sampling is generally 
required only in situations where there is insufficient evidence on which to make an 
initial release determination. . . . The actual extent of sampling will vary ... 
depending on the amount and quality of existing information available (EPA 
December 1987). 
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This request for an NFA decision for ER Site 149 is based primarily on results of a passive soil
gas survey (NERI June 1995) and analytical results of confirmatory soil samples collected at the 
site. Concentrations of site-specific constituents of concem (COCs) detected in the soil samples 
were first compared to background 95th percentile or upper tolerance limit (UTL) concentrations 
of COCs found in SNUNM soils (IT March 1996) or other relevant background limits. If no 
SNUNM background limit was available for a particular COC, or if the COC concentration 
exceeded the SNUNM or other relevant background limit, then the constituent concentration 
was compared to the proposed 40 CFR Part 264 Subpart S (Subpart S) or other relevant soil 
action level for the compound (EPA July 1990). If the COC concentration exceeded both the 
background limit and relevant action level for that compound, or if no background limit or action 
level has been determined or proposed for the constituent, then a risk assessment was 
performed. The highest concentration of the particular COC identified at the site was then 
compared to the derived risk assessment action level to determine if the COC concentration at 
the site poses a significant health risk. 

A site is eligible for an NFA proposal if it meets one or more of the following criteria presented in 
the Environmental Restoration Document of Understanding (NMED, November 1995): 

• NFA Criterion 1: The site cannot be located or has been found not to exist, is a 
duplicate potential release site (PRS) or is located within and therefore, investigated as 
part of another PRS. 

• NFA Criterion 2: The site has never been used for the management (that is, 
generation, treatment, storage, or disposal) of RCRA solid or hazardous wastes and/or 
constituents or other CERCLA hazardous substances. 

• NFA Criterion 3: No release to the environment has occurred, nor is likely to occur in 
the future. 

• NFA Criterion 4: There was a release, but the site was characterized and/or 
remediated under another authority which adequately addresses corrective action, and 
documentation, such as a closure letter, is available. 

• NFA Criterion 5: The PRS has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that 
contaminants pose an acceptable level of risk under current and projected future land 
use. 

Review and analysis of the ER Site 149 soil sample analytical data indicate that concentrations 
of COCs detected in soils at this site are less than (1) SNUNM or other applicable background 
concentrations, or (2) proposed Subpart S or other action levels, or (3) derived risk assessment 
action levels. Thus ER Site 149 is being proposed for an NFA decision based on confirmatory 
sampling data demonstrating that hazardous waste or COCs that may have been released from 
this SWMU into the environment pose an acceptable level of risk under current and projected 
future land use (Criterion 5). 
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1.3 Local Setting 

SNUNM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional14,920 acres of land provided by land-use permits with Kirtland Air Force Base (KAFB), 
the United States Forest Service (USFS), the State of New Mexico, and the Isleta Indian 
Reservation. SNUNM has been involved in nuclear weapons research, component development, 
assembly, testing, and other research and development activities since 1945 (DOE September 
1987). 

ER Site 149 is located in the Coyote Test Field on KAFB and is approximately 0.9 miles east of 
Technical Area Ill (TA Ill). Access to the site is provided by graded dirt roads that extend 
southwest from Lovelace Road (Figure 1-1). ER Site 149 consists of the immediate area around 
the seepage pit and septic tank southwest of Building 9930 (Figure 1-2). The site encompasses 
approximately 0.11 acres of land at an average mean elevation of 5,531 feet above mean sea 
level (AMSL). 

The surficial geology at ER Site 149 is a thin layer of colluvium that may be underlain by either 
bedrock or a thin layer of well-cemented alluvium (SNUNM March 1996). This site is in the 
vicinity of the Tijeras fault zone. The Travertine Hills, consisting mainly of a limestone-boulder 
conglomerate overlain by a granite-pebble conglomerate, are located just to the east of the site 
(SNUNM October 1993). A trace of one of the faults within the Tijeras fault zone is visible about 
800 feet south of the site, just west of the water tank at the base of the northern-most Travertine 
Hill (Krumhansl and McConnell November 1994). From excavations and borings completed at the 
site, it is evident that the depth to bedrock at this site is on the order of 12 to 16 feet (SNL, 
October 1994, January 1995a and January 1995b). 

Vegetation consists predominantly of grasses, including gramma, muhly, dropseed, and galleta. 
Shrubs commonly associated with the grasslands include sand sage, winter fat, saltbrush, and 
rabbitbush. Cacti are common, and include cholla, pincushion, strawberry, and prickly pear 
(SNUNM March 1993). 

Using the most recent map of the potentiometric surface for KAFB, the water-table elevation is 
approximately 5,300 feet AMSL at this location (SNUNM March 1996). The corresponding depth 
to ground-water is 231 feet. However, the Tijeras fault zone complicates the potentiometric 
surface near this location: the potentiometric surface drops about 300 feet less than 1/2 mile west 
of ER Site 149. Groundwater flow at KAFB is believed to be in a generally west to northwest 
direction in the vicinity of this site (SNUNM March 1996). The nearest production wells are 
northwest of the site and include KAFB-2, KAFB-4, and KAFB-7 which are approximately 4.7 to 
5.9 miles away. The nearest ground-water monitoring wells to the site are the group of wells 
installed around the Chemical Waste Landfill in the southeast comer ofTA Ill. These wells are 
located approximately 1.1 miles southwest of ER Site 149 (SNUNM October 1995). 
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2. HISTORY OF THE SWMU 

2.1 Sources of Supporting Information 

In preparing the confirmatory sampling NFA proposal for ER Site 149, available background 
information was reviewed to quantify potential releases and to select analytes for the soil 
sampling. Background information was collected from SNUNM Facilities Engineering drawings 
and interviews with employees familiar with site operational history. The following sources of 
information, hierarchically listed with respect to assigned validity, were used to evaluate ER Site 
149: 

• Confirmatory subsurface soil sampling conducted in January 1995 (SNUNM January 
1995b, c); 

• Two survey reports, including a geophysical survey (Lamb 1994), and a passive soil 
gas survey (NERI June 1995); 

• Backhoe excavations and borings completed to collect soil samples and determine 
depth to bedrock (SNUNM October 1994 and January 1995a, b); 

• Results of analyses of samples collected from the septic tank in 1992 and 1994 
(SNUNM June 1993); 

• RCRA Facility Investigation Work Plan for OU 1295, Septic Tanks and Drainfields 
(SNUNM March 1993); 

• Photographs and field notes collected at the site by SNUNM ER staff at ER Site 149; 

• SNUNM Facilities Engineering building drawings (SNUNM April 1961 ); 

• SNUNM Geographic Information System (GIS) data; and 

• The RCRA Facility Assessment (RFA) report (EPA April 1987). 

2.2 Previous Audits, Inspections, and Findings 

ER Site 149 was first listed as a potential release site in the RFA report to the EPA in 1987 (EPA 
April 1987). This report contained a generic statement about this and many other SNUNM septic 
and drain systems that sanitary and industrial wastes may have been discharged to septic tanks 
and drainfields during past operations. This SWMU was included in the RFA report as Site 
number 79, along with other septic and drain systems at SNUNM. All the sites included in Site 79 
are now designated by individual SWMU numbers. 
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2.3 Historical Operations 

The following historical information has been excerpted from SNUNM March 1993 and SNUNM 
October 1994. 

Building 9930 was constructed in 1961 and is located in Coyote Test Field in the former Area Y. 
The building included a darkroom, lab and shop area, bathroom, and a compressor room. 
There is: (1) a sink and floor drain with acleanout in the darkroom, (2) a sink in the lab and 
shop area, and (3) floor drains in the bathroom and in the compressor room. These areas were 
served by a septic system consisting of one 750-gallon septic tank and a 4-foot diameter 
seepage pit with a gravel bottom that is 7 feet below grade. The septic system is located 
southwest of the building across the access road (Figure 1-2). 

In the past, the following operations contributed to the waste at Building 9930 and may have 
resulted in uncontrolled releases of waste to the environment from Building 9930: photographic 
reproduction, explosives testing, and general lab operations. Photochemicals, including 
alkaline-based developers, acetic acid, ammonium thiosulfate fixer, and small quantities of 
sulfuric acid associated with photographic reproduction, were disposed directly into the septic 
system. Explosives testing was performed adjacent to the building in a concrete-bunkered area 
that contains no drains. 

These practices have changed. Building 9930, as of 1993, is connected to an extension of the 
City of Albuquerque sanitary sewer system. Any photographic chemicals or lab wastes are 
being recovered in containers and disposed of properly. Raw explosives residue is collected 
as scrap and sent to the 6000 Igloo Area for disposal, while solid burned residue is collected 
and disposed of as solid waste. 
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3.1 Unit Characteristics 

There are no safeguards inherent in the drain systems from Buildings 9930, or in facility 
operations that could have prevented past releases to the environment. 

3.2 Operating Practices 

As discussed in Section 2.3, effluent was released to the Building 9930 septic tank and seepage 
pit when the septic system was active. Hazardous wastes were not managed or contained at ER 
Site 149. 

3.3 Presence or Absence of Visual Evidence 

No visible evidence of soil discoloration, staining, or odors indicating residual contamination 
was observed when boring and backhoe work exposed below-surface soil near the seepage pit 
and septic tank in October 1994 (SNUNM October 1994) and January 1995 (SNUNM January 
1995a and b). 

3.4 Results of Previous Sampling/Surveys 

Aqueous and sludge samples were collected from the ER Site 149 septic tank in June 1992 
(SNUNM June 1993). The sludge sample was analyzed for selected heavy metal and 
radionuclide constituents. The liquid sample was analyzed for volatile organic compounds 
(VOCs), semivolatile organics (SVOCs}, polychlorinated biphenyls (PCBs), pesticides, total 
cyanide, phenolics, nitrate/nitrite, oil and grease, total metals and selected radionuclide 
constituents. The analytical constituents of concern noted in the brief narrative accompanying 
these sample results were as follows: (1) phenol was detected in the aqueous sample at a level 
of 0.120 mg/1, and total phenolic compounds were detected at a level of 0.18 mg/1.; (2) chromium 
was detected in the aqueous sample at a level of 0.14 mg/1; and (3) silver was detected in the 
aqueous sample at a level of 0.16 mg/1. There were no significant findings regarding the 
radiological data (SNUNM June 1993). The analytical results of these samples are presented in 
Appendix A.1. 

A second round of septic tank sludge samples were collected for waste characterization purposes 
in April1994 (SNUNM April1994) and were analyzed forVOCs, explosives, cyanide, total 
phenols, and Toxicity Characteristic Leaching Procedure (TCLP) metals. Concentrations of four 
VOC compounds (acetone, 1, 1-dichloroethane, methylene chloride, and toluene), cyanide, and 
total phenols were identified in the sludge. Explosive compounds were not detected. One of the 
eight RCRA metals, barium, was detected in the TCLP leachate derived from the sludge sample. 
The analytical results of the second round of septic tank samples are presented in Appendix A.2. 

A third round of waste characterization sludge and liquid samples were collected in November 
1994 (SNUNM November 1994). The sludge and liquid samples were analyzed for isotopic 
uranium, tritium, and gamma spectroscopy radionuclides. The isotopic uranium, tritium, and 
gamma spectroscopy analyses did not include any significant findings. 
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The sludge was also analyzed for SVOCs. One SVOC (4-methylphenol) was identified in the 
sludge sample. The analytical results of the third round of septic tank sludge characterization 
samples are also presented in Appendix A.2. 

A geophysical survey using a Geonics TM model EM-38 ground conductivity meter was 
performed at the site in May 1994 to try to determine if there were any areas of higher moisture 
surrounding the seepage pit (Lamb 1994). The area around the seepage pit at Site 149 was 
highly disturbed, with much metal scrap visible at the surface. Although an attempt was made 
to remove the visible metal, the resulting high concentration of interference prevented a 
definitive interpretation regarding areas of higher moisture content. This site was included in 
the Lamb geophysics report in a summary table entitled "No Survey Findings." 

A passive soil-gas survey conducted in June and July 1994 used PETREX ™ sampling tubes to 
identify any releases of VOCs and SVOCs from the seepage pit that may have occurred 
(SNUNM June 1994). A PETREX™ tube soil-gas survey is a semi-quantitative screening 
procedure that can be used to identify many volatile and semivolatile organic compounds. This 
technique may be used to guide VOC and SVOC site investigations. The advantages of this 
sampling methodology are that large areas can be surveyed at relatively low cost, the technique 
is highly sensitive to organic vapors, and the result produces a measure of soil vaJ'or chemistry 
over a two- to three-week period rather than at one point in time. Each PETREX T soil-gas 
sampler consists of two activated charcoal coated wires housed in a reusable glass test tube 
container. At each sampling location, sample tubes are buried in an inverted position so that 
the mouth of the sampler is about 1 foot below grade. Samplers are left in place for a two- to 
three-week period, and are then removed from the ground and sent to the manufacturer, 
Northeast Research Institute (NERI), for analysis using thermal desorption-gas 
chromatography/mass spectrometry. The analytical laboratory reports all sample results in 
terms of "ion counts" instead of concentrations, and identifies those samples that contain 
compounds above the PETREX ™ technique detection limits. In NERI's experience, levels 
below 100,000 ion counts for a single compound (such as perchloroethene [PCE] or 
trichloroethene[TCE]), and 200,000 ion counts for mixtures (such as BTEX or aliphatic 
compounds [C4-C11 cycloalkanes]), under normal site conditions, would not represent 
detectable levels by standard quantitative methods for soils and/or groundwater (NERI June 
1995). 

Six PETREX ™ tube samplers were placed in a grid pattern that covered the area around the 
seepage pit and septic tank (SNUNM June 1994). Aliphatic and/or BTEX compounds at 
potentially detectable concentrations were identified in soil gas at three of the six sampling 
locations. There were no detectable levels of PCE or TCE at any of the sample locations. The 
analytical results of the ER Site 149 passive soil gas survey are presented in Appendix A.3. 
Sample locations are shown in Figure 1-2. 

3.5 Assessment of Gaps in Information 

The most recent material in the tank was not necessarily representative of all discharges to the 
unit that have occurred since it was put into service in 1961. 
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The analytical results of the various rounds of septic tank sampling were used, along with 
process knowledge and other available information, to help identify the most likely COCs that 
might be found in soils surrounding the septic tank and seepage pit, to help select the types of 
analyses to be performed on soil samples collected from the site. While the history of past 
releases at the site is incomplete, analytical data from confirmatory soil samples collected in 
January 1995 (discussed below) are sufficient to determine whether releases of COCs occurred 
at the site. 

3.6 Confirmatory Sampling 

Although the likelihood of significant release of hazardous constituents at ER Site 149 was 
considered low, confirmatory soil sampling was conducted to determine whether COCs above 
background or detectable levels were released at this site. An attempt was made to collect 
both shallow and deep samples using the Geoprobe TM near the seepage pit in October 1994 
(SNUNM October 1994). After several attempts, it proved impossible to obtain any samples 
below 12 to 12.5 feet. A very resistant la,xer, later determined to be bedrock or well-cemented 
alluvium, would not allow the Geoprober to advance, and this sampling effort, shown in the 
upper photograph of Figure 3-1, was abandoned. In January 1995, a larger Geoprobe TM was 
brought in to collect samples from the area immediate~ around the seepage pit and the septic 
tank (SNUNM January 1995b). The larger Geoprober also met refusal at shallow depths of 11 
to 14 feet. Thus, there are only shallow soil samples available for this site. Also, because of 
the shallow refusal depth, the sampling interval for the seepage pit samples was started at 8 
feet below ground surface (BGS) rather than 10 feet BGS (1 0 feet BGS was projected to be 
the bottom of the septic tank). With these exceptions, the confirmatory soil sampling program 
was performed in accordance with the rationale and procedures described in the Septic Tank 
and Drainfields (ADS-1295) RCRA Facility Investigation Work Plan (SNUNM March 1993), and 
addenda to the Work Plan developed during the OU 1295 project approval process (IT March 
1994 and SNUNM November 1994). A summary of the types of samples, number of sample 
locations, sample depths and analytical requirements for confirmatory soil samples collected at 
this site is presented in Table 3-1. · 
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Attempting to collect soil samples on the west side 
of the septic tank with the Geoprobe™, 10/4/94. 

View looking northwest. 

Steam cleaning the septic tank following removal 
of contents, 10/16/95. View looking east. 

Figure 3-1: ER Site 149 Photographs 
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Table 3-1 
ER Site 149: Confirmatory Sampling Summary Table 

Top of 
Sampling 

Number of Intervals at 
Borehole Each Boring 

Sampling Location Analytical Parameters Locations Location 
Seepage pit VOCs 2 

SVOCs 2 
RCRA metals + Cr" .. 2 

Cyanide 2 
TNT screen 2 

Soil pH 2 
Gamma spec. 2 

composite 
Tritium composite 2 

Septic tank VOCs 2 
SVOCs 2 

RCRA metals + Cr'" 2 
Cyanide 2 

TNT screen 2 
Soil pH 2 

~ cr = Hexavalent chromium 
RCRA = Resource Conservation and Recovery Act 
Spec. = Spectroscopy 
SVOCs = Semivolatile organic compounds 
VOCs = Volatile organic compounds 
TNT = Trinitrotoluene 

8' 
8' 
8' 
8' 
8' 
8' 
8 

8' 

7' 
7' 
7' 
7' 
7' 
7' 

Total 
Number of 

Investigative 
Samples 

2 
2 
2 
2 
2 
2 
1 

1 

2 
2 
2 
2 
2 
2 

Total 
Number of 
Duplicate 
Samples 

1 
1 
1 
1 
1 

Date{s) 
Samples 
Collected 
1/23/95 

1/23-24/95 

A shallow soil sample was collected from each of two borings located on opposite sides of the 
seepage pit, and also on opposite sides of the septic tank, in January 1995. The depth interval 
for the shallow boring for the seepage pit soil samples was 8 to 14 feet BGS, and that for the 
septic tank soil samples 7 to 11 feet BGS (SNUNM, January 1995b). 

The Geoprobe TM sampling system was used to collect subsurface soil samples at this site. 
The Geoprobe TM sampling tool was fitted with a butyl acetate (BA) sampling sleeve and was 
then hydraulically driven to the top of the designated sampling depth. The sampling tool was 
opened, and driven an additional two feet in order to fill the two-foot long by approximately 1.25-
inch diameter BA sleeve. The sampling tool and soil-filled sleeve were then retrieved from the 
borehole. In order to minimize the potential for loss of volatile compounds (if present), the soil 
to be analyzed for VOCs was not emptied from the BA sleeve into another sample container. 
The filled BA sleeve was removed from the sampling tool, and the top seven inches were cut 
off. Both ends of the seven-inch section of filled sleeve were immediately capped with a Teflon 
membrane and rubber end cap, sealed with tape, and placed in an ice-filled cooler at the site. 
The soil in this section of sleeve was submitted for a VOC analysis. 
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Soil from the remainder of the sleeve was then emptied into a decontaminated mixing bowl. 
Following this, additional two-foot sampling runs were completed in order to recover enough soil 
to satisfy sample volume requirements for the interval. Soil recovered from these additional 
runs was also emptied into the mixing bowl, and blended with soil from the first sampling run. 
The soil was then transferred from the bowl into sample containers using a decontaminated 
plastic spatula. 

Seepage pit and septic tank samples were analyzed for VOCs, SVOCs, cyanide, RCRA metals, 
. . and hexavalent chromium by an offsite commercial laboratory, Samples were shipped to the 

offsite commercial laboratories by an overnight delivery service. Additional soil samples were 
also collected from the seepage pit and septic tank sampling intervals and were submitted to 
the SNUNM ER field laboratory for trinitrotoluene (TNT) analyses using a field screening 
immunoassay technique, as well as soil pH determinations. Also, to determine if radionuclides 
were released from past activities at this site, composite samples were collected from the 
seepage pit borings for analysis by an offsite commercial laboratory for tritium, and were 
screened for other radionuclides using SNUNM in-house gamma spectroscopy. 

Routine SNUNM chain-of-custody and sample documentation procedures were employed for 
all samples collected at this site. 

Quality assurance/quality control (QA/QC) samples collected during this effort consisted of a set 
of duplicate soil samples from one of the seepage pits and a set of aqueous equipment rinsate 
samples that were analyzed for most of the same non-radiological constituents as the other 
seepage pit soil samples. No significant concentrations of COCs were detected in the 
equipment blank samples, and the concentrations of constituents detected in the duplicate soil 
samples were in good agreement with those detected in the equivalent field sample from the 
same interval. Also, a soil trip blank sample was included with the ER Site 149 seepage pit and 
septic tank soil samples sent to the offsite laboratory. It was analyzed for VOCs only. The 
following compounds were detected in the trip blank: acetone, 2-hexanone, methyl ethyl ketone 
(MEK), methyl isobutyl ketone (MIBK), methylene chloride, toluene and total xylenes. These 
common laboratory contaminants were either not detected, or were found in lower 
concentrations in the site samples than in the trip blank. Soil used for the trip blank was 
prepared by heating the material, and then transferring it immediately to the sample container. 
This heating process drives off any residual organic compounds (if present), and soil moisture, 
that may be contained in the material. It is thought that when the soil trip blank container was 
opened at the laboratory, it immediately adsorbed both moisture and VOCs present in the 
laboratory atmosphere, and therefore became contaminated. 

Summaries of all constituents detected in these confirmatory samples by either commercial 
laboratories or by the SNUNM field laboratory are presented in Tables 3-2, 3-3, and 3-4. 
Results of the SNUNM in-house gamma spectroscopy composite soil sample screening for 
other radionuclides are presented in Appendix A.4. Complete soil sample analytical data 
packages are archived in the SNUNM Environmental Operations Records Center and are 
readily available for review and verification (SNUNM, January 1995c). 
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Table 3-2 

ER Site 149 
Summary of Organic and Other Constituents, and pH Measurements in Confirmatory Soil Samples 

Collected Around the Seepage Pit and Septic Tank 

Top of 

Sample Sample 

Sample Sample ample Sample Location Interval 

Number Matrix Type Date (Figure 2) (fbgs) 

, Seepage Pit Soil Samples: 
! 018936-1,2 Soil Field 1/23/95 SP-1 

018938-1,2 Soil Field 1/23/95 SP-2 
018939-1,2 Soil Dupl. 1/23/95 SPD-2 

Septic Tank Soil and QA Samples: 

018937-1,2 Soil Field 1/23/95 ST-1 
018940-1,2 Soil Field 1/24/95 ST-2 

p18941-1,2, Water EB 1/24/95 Site 149 
021555-1 Soil TB 1/24/95 Site 149 

Laboratory Reporting Limit for Soil 
Laboratory Reporting Limit for Water 

I I 
Proposed Subpart S Action Level For Soil 

Notes: 
B = Compound detected in associated blank sample 
Dupl. = Duplicate soil sample 
EB = Equipment blank 
fbgs = feet below ground surface 

8 
8 
8 

7 
7 

NA 
NA 

2-Hexa-

Acetone none 

9.1 J ND 
4.1 J ND 
ND ND 

5.5J ND 
ND ND 
ND 9.7 J 
110 7.7 J 
10 10 
10 10 

8E+06 None 

J = Result is detected below the reporting limit or is an estimated concentration. 
MEK = Methyl ethyl ketone 
Meth. chloride = Methylene chloride 
MIBK = Methyl isobutyl ketone, or 4-Methyl-2-pentanone 
NA = Not applicable 

c: \word6nfa_docsllablesi\S 14 9. mise 

VOCs 

Method 8240 TNT Screen 

SVOCs Cyanide Colorimetric 

Meth. Total Method Method method based 

MEK MIBK Chloride Toluene Xylenes 8270 9010/9012 on EPA 8515 

ND ND 2.1 J ND 
ND ND 1.5 B,J ND 
ND ND 1.6 B,J ND 

ND ND 2J ND 
ND ND 2.2 B,J ND 
ND ND ND ND 
54 3.5 J 4.6 B,J 1.1 J 

10 10 5 5 
10 10 5 5 

5E+07 4E+06 9E+04 2E+07 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

1.6 J NS 
5 330 or 1,600 
5 10, 20, or 50 

2E+08 NA 

ND = Not detected 
NS = No sample 
QA = Quality assurance 

ND ND 
ND ND 
ND NS 

ND ND 
ND ND 
ND NS 
NS NS 

1,000 1,000 
10 NA 

2E+06 4E+04 

SVOCs = Semivolalile organic compounds 
TB = Trip blank 
TNT= Trinitrotoluene 
uglkg = Micrograms per kilogram 
ug/L = Micrograms per liter 
VOCs = Volatile organic compounds 

Soil pH 

' ASTM 
' 

Method 

I Unit~~ 4972 
(pH units) 

'• 
ug/kg 7.5 
ug/kg 7.5 
ug/kg NS 

I" 
,, 

ug/kg 7.6 
ug/kg 7.9 
ug/t.:• NS 
ug/kg NS 
ug/kg 
ugiLJ• 

ii 

ug/kg 
I' 

l:i ,,, 
l1•• 
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Table 3-3 

ER Site 149 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Seepage Pit and Septic Tank 

Top of 

Sample Sample RCRA Metals, Methods 6010 and 7471 

-·----

Other 

Metals: 
Cr6

• 

Sample Sample Sample Sample Location Interval Method GJ Number Matrix Type Date (Figure 2) (fbgs) As Ba Cd Cr, total Pb Hg Se Ag 7196 

Seepage Pit Soil Samples: 
018936-2 Soil Field 1/23/95 SP-1 8 2 50.6 ND 3.3 7.4 ND ND ND ND mg/kg 
018938-2 Soil Field 1/23/95 SP-2 8 2.7 82.7 ND 3.5 4.8 J ND ND 0.55 J ND mg/kg 
018939-2 Soil Du~. 1/23/95 SPD-2 8 2.1 58 ND 2.5 ND ND ND ND ND mg/kg 

Septic Tank Soil and QA Samples: 
018937-2 Soil Field 1/23/95 ST-1 7 4.1 147 ND 3.9 4.2 J ND ND ND ND mg/kg 
018940-2 Soil Field 1/24/95 ST-2 7 2.8 38.8 ND 2.6 ND ND ND ND ND mg/kg 

018941-3,4 Water EB 1/24/95 Site 149 NA ND 0.0023 J ND 0.0028 J ND ND ND ND NS mg/L 

Labora!ory Reporting Limit for Soil 1 1 0.5 1 5 0.1 0.5 1 0.05-0.1 mg/kg 
Laboratory Reporting Limit for Water 0.01 0.01 0.005 0.01 0.003 0.0002 0.005 0.01 NA mg/L 

I 
Number of SNUNM Background Soil Sample Analyses • 15 727 1,740 647 536 1,724 2,134 2,302 393 NA 
SNUNM Soil Background Range • I I 2.1-7.9 0.5-495 0.0027-6.2 0.5-31.4 0.75-103 0.0001-0.68 0.037-17.2 0.0016-8.7 0.02-<2.5 mg/kg 
SNLINM Soil Background UTL or 95th Percentile • I 7 214 0.9 15.9 11.8 <0.1 <1.0 <1.0 <2.5 mg/kg 
Proposed Subpart S Action Level For Soil I 0.50 6,000 80 80,000 •• 400 ••• 20 400 400 400 •• mgl~ 

Notes: 
As =Arsenic. Arsenic background concentrations presented above are based on analyses of subsurface soil samples collected in the Coyote Test Field (CTF) area. 
Ba = Barium. Barium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest and CTF areas. 
Cd = Cadmium. Cadmium background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF, and Offsite areas. 
Cr = Chromium. Chromium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest area. 

Cr6• = Hexavalent chromium. Hexavalent chromium background concentrations presented above are based on analyses of surface and subsurface soil samples 
collected in the Southwest area. 

Pb =Lead. Lead background concentrations presented above are based on analyses of subsurface samples collected in the Southwest and Offsite areas. 
Hg = Mercury. Mercury background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Se = Selenium. Selenium background concentrations presented above are based on analyses of surface and subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Ag = Silver. Silver background concentrations presented above are based on analyses of subsurface soil samples collected in the 

North, Tijeras, Southwest, CTF, and Offsite areas. 

Dupl. = Duplicate soil sample 
EB = Equipment blank 
fbgs = Feet below ground surface 
J = Result is detected below the reporting limit or is an estimated concentration. 
mg/kg = Milligrams per kilogram 
mg/L = Milligrams per liter 
NA = Not applicable 

ND = Not detected 

QA = Quality assurance 
UTL = Upper Tolerance Limit 
• IT March 1996 
** RO 000 mn/kn i~ fnr r.r3+ nnlv J:nr r.r5+ nrnnn~o.rl c;:,,hn!2r+ <:! "ll,..H,.,.,., 0!'\n ---n·-



Table 3-4 

ER Site 149 
Summary of Tritium in the Composite Confirmatory Soil Sample 

Collected Around the Seepage Pit 

Tritium 
Method EPA-600 906.0 

Sample 
Sample Sample Sample Sample Location 
Number Matrix Type Date (Figure 2) 

018936-3 Soil Composite 1/23/95 SP-1/2 

SNUNM Soil Background Range 
SNUNM Soil Background UTL, 95th %tile 
Nationwide Tritium Range in Precipation and Drinking Water ** 

Notes: 
fbgs = Feet below ground surface 
ND = Not detected 
pCi/L = Picocuries per liter 
U = Undefined for SNUNM soils 
* Error = +- 2 sigma uncertainty 
**EPA October 1993 

c:\word6\nfa_docs\tables\S 149rad.xls 
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(pCi/L) 
Top of 

Sample Minimum 
Interval Detectable 
(fbgs) Result Error* Activity 

8 510 180 280 

u 
u 

100-400 



3.7 Risk Analysis 

As shown in Table 3-4, tritium was detected in soil moisture from the seepage pit composite 
sample at an activity level of 510 picocuries per liter (pCi/L). Background tritium activity levels 
for SNUNM soils were not reported in the IT background report (IT March 1996). The soil 
moisture contained in shallow soil samples such as these represents either infiltrated 
precipitation, or water discharged from Building 9930 to the seepage pit. It is therefore 
appropriate to compare the tritium activity level detected in the sample soil moisture to naturally 
occurring tritium levels found in precipitation or drinking water samples. The tritium activity level 
of 510 pCi/L detected in this sample was therefore compared to and was found to be slightly 
above the naturally occurring tritium activity range of 100 to 300 pCi/L found in precipitation 
samples collected from locations throughout the U.S., and 100 to 400 pCi/L in drinking water 
samples collected from locations around the country (EPA October 1993). A risk assessment 
was therefore performed to further evaluate this tritium activity level. The risk calculation was 
designed to produce a conservatively large estimate of radiation dose to counter uncertainties 
in the soil analytical data. 

Appendix J, Section 1.3.6 of the PIP (SNUNM February 1995) stipulates that, for the purpose 
of computing media action levels, the total radiation dose at a site should not be greater than 15 
millirem/year (mrem/yr). Fifteen mrem/yr is also the maximum annual effective dose for all 
pathways that is being considered in the preliminary staff working draft of the EPA Radiation 
Site Cleanup regulation (EPA 1994). Therefore: 

• if the dose f;stimate is unacceptable (greater than 15 mrem/yr), further investigation 
and remediation may be needed; or 

• if the dose estimate is acceptable, the potential for health hazards at the site is 
extremely low, and further remedial actions are not needed. 

The dose estimate for the tritium activity level cited above was computed using methods and 
equations promulgated in proposed Subpart S documentation (EPA July 1990). Accordingly, all 
calculations were based on the very conservative assumption that the receptor dose from 
radionuclides results from ingestion of 0.2 grams per day of contaminated soil for each of the 
365 days in a year. 

Calculation of radionuclide doses require values of dose conversion factors for internal radiation 
from ingestion [DCF(i)], which are used to convert radionuclide activities (in units of picocuries 
per gram [pCi/g]) into effective dose equivalents (in units of mrem/yr). A published DCF(i) value 
was found for tritium (0.000000063 [6.3E-08] mrem/pCi) (Gilbert et al. 1989); this DCF(i) value 
was used in the risk calculation. 

To assure that the computed doses were conservatively large, the maximum observed activity 
of tritium detected at this site (51 0 pCi!L) was employed in the risk calculation. Analytical 
results for tritium in soil moisture are reported by the laboratory in units of pCi!L, and must be 
converted to units of pCi!g for the risk calculation presented below. The following conversion 
calculation was used: 
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Determined from laboratory results : 806 grams of sample, 1.2% by weight soil moisture 
in the sample, tritium result of 510 pCi/L in soil moisture. 

(1) 510 pCi/L x 1 U1000 g = 0.51 pCi/g of soil moisture 

(2) 806 grams of sample x 0.012 = 9.67 g of soil moisture in sample 

(3) 9.67 g of soil moisture x 0.51 pCi/g in soil moisture= 4.93 pCi of tritium activity in 
this 806 g soil sample 

(4) 4.93 pCi in 806 g of soil sample= 0.006 pCi/g for this soil sample 

Following proposed Subpart S methodology, the equation and parameter values used to 
calculate the summed radiation dose was: 

DOSE= l;[DSR(i) x S(i)], 

where DOSE= total effective dose equivalent (mrem/yr); 

DSR(i) = dose-to-soil concentration ratio for the ith radionuclide = I x DCF(i); 
I = soil ingestion rate = 0.2 grams/day = 73 grams/year; 
DCF(i) = internal radiation dose conversion factor for the ith radionuclide (mrem/pCi); and 
S(i) = soil concentration of the ith radionuclide (pCi/g). 

The result of the radionuclide risk calculation show that the radiation dose from the tritium 
activity level (510 pCi/L, or 0.006 pCi/g) found at this site is 2.8E-08 mrem/yr which is much less 
than 15 mrem/yr. Therefore, the site is considered to be risk-free in terms of tritium 
contamination. 

3.8 Rationale for Pursuing a Risk-Based NFA Decision 

As discussed in Section 3.4, the passive soil gas survey identified potentially detectable 
concentrations of aliphatic and BTEX compounds at three of the six PETREX ™ soil-gas 
sampling locations at this site. However, no aliphatic or BTEX compounds were detected in soil 
samples collected around the seepage pit and septic tank at this site. 

Confirmatory soil sampling around the seepage pit and septic tank did not identify any residual 
COCs indicating past discharges that could pose a threat to human health or the environment. As 
shown in Table 3-2, only two VOC compounds (acetone and methylene chloride), which are 
common laboratory contaminants, were detected in soil samples collected from this site. Both 
compounds were detected below the reporting level and were estimated concentrations. No 
SVOCs, cyanide or TNT were detected in any of the soil samples. Soil pH measurements of 
samples collected near the seepage pit and septic tank indicated that the soil was slightly alkaline. 

As shown in Table 3-3, soil sample analytical results indicate that the nine metals that were 
targeted in the Site 149 investigation were either (1) not detected, or (2) were detected in 
concentrations below the background UTL or 95th percentile concentrations presented in the 
SNUNM study of naturally-occurring constituents (IT March 1996). 
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The tritium activity level detected in the seepage pit sample was determined to result in a 
radiation dose much lower than the maximum acceptable radiation dose of 15 mrem/yr at a site ,c 

presented in the PIP (SNUNM February 1995). Also, the gamma spectroscopy semi-qualitative 
screening of the composite soil sample from the seepage pit did not indicate that the soil at this 
site had been contaminated by other radionuclides (Appendix A.4). 

Finally, the ER Site 149 septic tank contents were removed and the tank was cleaned in October 
1995 (SNUNM October 1995). The tank was then inspected by a representative of the New 
Mexico Environment Department (NMED) to verify that the tank contents had been removed and 
the tank had been closed in accordance with applicable State of New Mexico regulations 
(SNUNM November 1995). 
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4. CONCLUSION 
Sample analytical results generated from this confirmatory sampling investigation have shown that 
detectable or significant concentrations of COCs are not present in soils at ER Site 149, and that 
additional investigations are unwarranted and unnecessary. Based on archival information, 
chemical and radiological analytical results of soil samples collected next to the seepage pit and 
septic tank, and comparison of the results with action levels, SNUNM has demonstrated that any 
contaminants present at this site pose an acceptable level of risk under current and projected 
future land use (Criterion 5 of Section 1.2). Therefore, ER Site 149 is recommended for an NFA 
determination. 
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Appendix A.1 

ER Site 149 
Summary of Constituents Detected in 1992 Septic Tank Samples 
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ER Site 149 
Summary of Constituents Detected in 1992 Septic Tank Samples 

Building 9930 
Coyote Test Field 

Sample ID No. SNLA008393 
Tank ID No. AD89041R 

On June 22, 1992, aqueous and sludge samples were collected from the septic tank loc_ated 
south of Building 9930. Analytical results of concern are noted below. -

• Phenol v.'aS detected in the aqueous sample at a level of 0.120 mg!L, and total 
phenolic compounds were detected at a level of 0.18 mg/L. These levels exceed 
the New Mexico Water. Quality Control Commission discharge limit (N}viDL) of 
0.005 mg}L. · 

• Chromium was detcet::d in the aqueous ~pleat a level of 0.14 mg/L, which 
exceeds the NMDL of 0.05 mg}L. 

• Silver was detected in the aqueous ~ample at a level of 0.16 mg}L, which 
exceeds the NMDL of 0.05 mg!L. 

No other parameters were detected in the aqueous :fractions above NMDLs, City of 
Albuquerque discharge limits, or Resource Conservation and Recovery Act toxicity 
characteristic limits that identify hazardous waste. 

During review of the radiological data, no parameters were det:eCte-.:. that exceed U.S. 
Depamnent of Energy derived conce~trarion guideline limits or the investigation levels 
established during this investigation. 
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ER Site 149 
Summary ofConstiruents Detected in 1992 Septic Tank Samples 

Building NoJAraa: 

Tank: 10 No.: 

Date Sampled: 

Sample ID No.: 

Analytical Parameter 

Watsr Content 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nid<el 

Selenium 

Suver 

Thallium 

Zinc 

Gross Alpha 

Gress Beta 

Gress Alpha 

Gross Beta 

Gress Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

j Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

ND "' Not Detecmd 
NA = Not Applicable 

Results of Septic Tank Analyses 
(Sludge Sample) 

. 9930 CTF 

ADB9041R 

: 61Z2192 

II 

SNLA008393 

Measured 
Concantraticn 

99.2 

N0(0.50) 

ND(1.0) 

ND(0.10) 

1.7 

ND(2.0) 

ND(0.5) 

ND(1.0) 

ND(0.10) 

ND(0.50) 

1.3 

ND(0.50} 

6.6 

13 

20 

12 

14 

25 

16 

14 

24. 

563 

<0.0219 (<7.81) 

0.00800 (<4) 

<0.301 (<70.3) 

0.0135 ( <0.15) 

. 0.0292 (<7.17} 

<:0.199 ( <65.8) 

<0.285 (<33.9) 

<0.01 88 (<3.97) 

II 

·I 

.±. 2 Sigma 
Uncartainty 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 1 

23 

1 1 

23 

14 

26 

23 

585 

NA 
0.00373 

NA 

0.00795 

0.00731 

NA 

NA 

NA 

II 

I 

Units 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCiiL 

pCilmL 

pCilmL 

pCi/mL 

pCilmL 

pCilmL 

pCilmL 

pCilmL 

pCilmL 

Note: Values in parenthesis are measurements reponed by Enseco/RMAL in pCi/g (wet . 
weight). · 
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ER Site 149 
Summary of Constituents Detected in 1992 Septic Tank Samples 

Ra.sutt.a of Saptlc Tank A.naly-• 
(UOU10 SAUPLES) 

----
Bl.llldlroQ HcJ Ara &: 

- - -9930 CoYoiB Test Field- -. 

Tanlc 10 Nc.: A~1R 

Dati Scnoled: 6l22t'32 
Sam~* ID Nc.: SNLA-008393 

I I ~~ COA 

U.UUI'-.d O!sctlarge Dlsctlarge 
A, Pvametet Co!IC8fttratlon Umlt Umh Com men~ 

VoiltN Clr!;lnc:s tEPA 6241 I lmolll I lmolll I lrnolll I 
1.1~ I 0.02~ I 0.025 I mo.5.ol 

1 .2-0ichboeltlene hoWl I O.CC23 I NR NR · 

Me!hv~Mw Chloride I O.CC12 I 0.1 I OTO=S.OII 
Toluene I O.ll33 I 0..73 I mo..s.ol 

1 .1.1-T richlcn:lethane I O.CC1A I O.D6 lmo.5.ol 

T~,. I 0.016 I 0.1 l~o1 
I I I 

s.m;.,...,. Oroania fE?A 62511 lmolll . I {mg/1\ IIIIQIII 

Sis 12-41twtw:MI tlhi!Wale I O.DC77 I NR mo.:s.o1l 

Phenct I 0.120 I o.ocs mo=.o\ Exceeds Slate urn.r 
I I I. 

Pestiddes IE? A Scsi I lmolll I lmclll lmclll I 
~.A'-tlDD I O.OOOCA2 I NR mO:S.oll 

I I I 
PCBsfe>AEDBl I lmclll lmclll lmclll I 
Ncne delealtd ~ 1a::cn1otv O.DC1 mO=S.o11 

~limits I 
M.t:U lmclll lmclll lln{)lll I 
Arsenic NO IO.DCSO\ 0.1 2.0 I I 
Barium 0.12 1.0 20.0 I I 
c.d:tUn O.DC28 0.01 2.8 I I 

. - 20.0 I Exceec!s Slate Um~ 
C=er 0.18 1.0 165 I 
Lead 0.021 0.05 3.2 • I 
~ 0.12 0.20 20.0 I 
M.tcrv 0.()00.48 0.002 0.1 I· I 
N"ICbl - NR 12.0 I Nt:f analv.zltd 

SeleniJm NO 10.0101 O.c5 2.0 I 
Silver 0.16 O.c5 5.0 I ExCHds Sial• urn.r 
ThaJIA.rn NO IO.DCS01 I NR NR I 
Zinc o.as I 10.0 . 2!.0 I 
Urani!sn NO IO.DC7\ I 5.0 I NR I 
~An:dvfrs fmc;'!\ I lmolll I lmQI11 

Pheno&: Corroounds 0.18 I O.lX!S I A.O Exceeds State Uml 

N"ll131es'Nl1Us NO 10.101 I 10.0 I NR 

~ NO (0501 I NR I 260.0 I 
Fluori» 0.65 I 1.6 I 180.0 I 
Cvanide NO 10.0101 I 0.2 I 8.0 

Oil and C:...a.se 59.A I NR I 150.0 

IU~~s .(PCi'll I lt:Ci'll I (t:Ci'll I 
RadUn22S o.a ..,_ 0.2 I 30.0 I NR 

Rac!um 228 10 .J-10 I 30.0 I NR I 
Gt=Ar:na 16 ..,_ 1.( I NR I NR I 
Gt=Beta I 32..1-.(3 1 NR I NR 

Trilium I 56:3 ..,_ sas l NR I NR 

NR • He:(~: NO{U) • Nt:f Deleeled (fWporting Liml) 
~Oir .,,._~L.i't'N .... ~~r:nr- Clr~ccrr•~-.......,..._.....snclt~---. .-. ....... CDf ....... d~CI"'IDrl ................ ~~ 
"'--'=--car•~ NW ,._...u.. ...,'fllf'____.C#'ftr ~ n 9901 ~ ~ ...., ,..... ......a w_.-~ecrra ~ ~ nou1. ~)..100 
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Appendix A.2 

ER Site 149 
Summary of Constituents in 1994 Septic Tank Samples 
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Appendix A.2 

ER Site 149 
Summary of Constituents in 1994 Septic Tank Samples 

Sample Sample Sample Sample Detection +- 2 Sigma 

Number Matrix Tvce Date Method Compound Name Result Umit Uncertaintv Units 

~ril1994 Samples I 
_015443-1 Sludge field 41_1219-4 82~(VOCS} Acetone 1.!::1 1.4! NA I mg/lcg 

8240 (VOCs) 1,1-0ichloroethane 2.5 0.62 NA I mg/lcg 

8240 (VOCs) Methylene Chloride 0.19 J 0.62 NA mg/lcg 

8240 (VOCs) Toluene 7.9 B 0.62 NA I mg/lcg 

-· 

015443-2 Sludge Field 4/12194 TCLP Arsenic NO 0.10 NA I mg/L 
ICL.I-' Banum 1.4 0.02 NA mg/L 
TCLP Cadmium NO 0.005 NA mg/L 
TCLP Chromium NO 0.02 NA mg/L 
TCLP Lead NO 0.04 NA I mg/L 
TCLP Mercury NO 0.0002 NA mg/L 

I TCLP Selenium NO 0.10 NA mg/L 
TCLP Silver ND O.Q1 NA mg/L 

I 
015443-2 Sludge Field 4/12194 9065 Total Phenols I 35 4.1 NA mg/lcg 

I 
015443-3 Sludge Field 4/12194 9010 Cyanide 0.63 0.05 NA I mg/lcg' 

015443-4 1 Sludge Field 4/12194 8330 12 explos. compounds NO 1.25 NA mg/kg 

November 1994 Samples: 
018441-1 Sludge Field 11/17/94 8270 (SVOCs) 4-methylphenol 300 J 330 I NA ug/lcg 

I 
018441-2A Sludge Field 11/17/94 Gamma Spec. Uranium 235 Series: I 

Uranium-235 1 o.025 0.076 0.047 pCilg 

I I 
I Uranium 238 Series: I 
I Radium 226 0.52 I 0.16 I 0.13 pCilg 
I Bismuth 214 0.54 I 0.16 I 0.13 pCi/g 
I I Lead 214 0.54 I 0.13 0.1 pCi/g 
I I I I I I I 
i I Thorium Series: I I I 

Thorium 232 0.52 0.29 I 0.21 I pCi/g 
I Actinium 228 0.52 0.29 0.21 I pCi/g 
I Radium 228 0.52 0.29 0.21 I pCilg 
I Thorium 228 0.56 I 0.17 0.15 I pCilg 
I Lead 212 0.6 0.095 I 0.08 I pCi/g 
I I Thallium 208 0.52 0.16 I 0.14 I pCilg 
I I 
! Other Radionuclides: 1 I I I 
I I I I Potassium 40 18 I 0.68 1.2 I pCi/g 
I I I I 
I I I I I 

018441-3 I Sludge Field 11/17/94 HASL-300 I Uranium 238 I 0.82 I 0.15 I 0.046 I pCi/g 
I I I Uranium 235 I 0.022 I 0.052 0.032 I pCi/g 
I I I I I . uramum :.!33f:.!;;s4 I _l.l.tltl I 0.04!::1 I 0.16 I pCI/Q 
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Appendix A.2, concluded 

ER Site 149 
Summary of Constituents in 1994 Septic Tank Samples 

Sample Sample Sample Sample Detection +- 2 Sigma 
Number Matrix Type Date Method 

November 1994 S:amples, concluded: 
018441-3 j Sludge Field 11/17/94 ·906.0 

I 
018440-2 I Uquid Field 11/17/94 EERF H.01 

I 
018440-3 I Uquid Field 11/17/94 Gamma Spec. 

I 
I 

018440-4 I Uquid Field 11119/94 HASL-300 

I 
I I 

B = Compound detected in the laboratory blank. 
E.xplos. = Explosives 
J = Result is detected below the reporting limit 

or is an estimated concentration. 
mg/L = Milligrams per liter 
mg/k:g = Milligrams per kilogram 
ug/k:g = Micrograms per kilogram 
NA = Not applicable 
ND = Not detected 

c: \septic\site149\S 149tank:.xJ s 

Compound Name Result Umrt Uncertainty 

I 
Tntium 270 2400 I 1400 

I 
Tritium ND 191 I 109 

75 radionuclides NV 8E-3 to 4.53 NA 

Uranium 238 2.5 0.08 I 0.41 
Uranium 235 0.88 0.069 0.21 

Uranium 7~:'1//34 1.0 0.089 I 0.31 

NV= No values reported (results were ND, short half-life or 
not significant) 

pCi/g = Picocuries per gram 
pCi/L = Picocuries per liter 
pCi/mL = Picocuries per milliliter 
Spec.= Spectroscopy 
SVOCs = Semivolatile organic compounds 
TCLP =Toxicity Characteristic Leaching Procedure 
VOCs =Volatile organic compounds 
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Appendix A.3 

ER Site 149 
Summary of 1994 PETREX ™ Passive Soil-Gas Survey Results 
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Appendix A.3 · 

ER Site 149 
Summary of 1994 PE~XThl Passive Soil-Gas Survey Results 

Table 10 
PETREX Relative Soil (;as Response Values 

(in ion counts) 
STD SITE 149 

Sample PCE TCE BTEX Aliphatics 

142 ND ND 6587 38365 
111., • .:> ND N"D 16618 27223 
144 ND 'l'<TI 444031 549222 
145 ND }<l) 2639 ND 
146 5545 }<l) 157270 224120 
147 1166 

D-1143 ND 
* 900 ND 
* 901 ND 

PCE - T etrachloroetl;.e:1.e 

Indicator Mass Pea.lc(s) 164 

TCE - Trichloroer.he:::e 
Indicator f...1ass Peak(s) 130 

N"'D 
l';l) 

1\D 
1'-;l) 

992937 
1073 
4553 
4732 

BTEX - Benzene. Tcluene, Ethylbenze:1e.'Xyle:1.e(s) 
Indicator Mass Peak(s) 78, 92, 106 

P..lipha.Iics - C4-C 11 C ycloalkanes/ Alkenes 
Indicator f...lc.ss Peak(s) 56, 70, 84, 98, 112, 

126, 140, 154 
D - Duplicate Sample 

743353 
28555 

6219 
ND 

Sample nur:::ers in thousands duplicaie of sample numbers in hundreds 

* QA'QC Blank SamFle- No Compounds Detected 
above the PETREX Normal reponing Limits 
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Appendix A.4 

ER Site 149 
Gamma Spectroscopy Screening Results for the Seepage Pit 

Composite Soil Sample 
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.C.l\. ;:) u e 1 't::>' 

Gamma Spectroscopy Screening Results for theSeepage Pit 
Composite Soil Sample 

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 

s~~dia National Laboratories T 

Radiation Protection Sample Diagnostics Program [861 Labo=a:ory] * 
1-25-S5 9:56:08 AM T 

*********************************************************************** 

l>.nalyzed by: S.,/ , ,() P '(s/ri\ Reviewed by:~ 1 !;__( /1 J- ; 
************~~TT4~*****************~*rrr~~*~~**rrr 
stomer !J B.Gl>.LLOW11.Y/E.RANKrn (7582/SMO) . 
stomer Samnle ID 018936-3A 
~ Sample rD 50007401 

mole Descrintion 
mle Type -
:nole Geometry 
mPle Quantity 
mnle Date/Time 
::ffi.ire Start Date 
teeter Name 
ansed Live Time 
ansed Real Time 

SOLID M1>.RD1ELLI 
Solid 

SAMPLE 

:mnents: 

Nuclide 

U-238 
TE-234 
U-234 
R..~-225 
P:S-21.4 
EI-21.4 
P:S-21.0 

~-232 
EA-228 
AC-228 
TE-228 
RA-224 
P:S-212 
BI-21.2 
TL-208 

U-235 
r:::- 231. 
Pl>.-231 
J!.C-227 
T"~-227 
P.A-223 
P...N-219 
P3-21l 
TL-207 

]l.,M- 241 
PU-239 
:t-1'"?- 23 7 
PA-233 
T~-2Z9 

lS:Mlo.R 
801.000 

1-23-95 
1-25-95 

~..301 

Gram 
11:05:00 PM 
9:22:59 J..M 

1800 seco!lds 
1801 SECO!ldS 

]1_::-: i ·.,;i ty 
(nCi/Gra.T!l) 

1..25 
6.58E-01 

Not Detected 
S.09E-Ol 
3.56E-01 
3.96E-Ol 

Not Detected 

E.14E-01 
9.81E-01 
9.67E-01 
1.06 
8.00E-01 
7.39E-Ol 

Not Detected 
8.14E-Ol 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2S Error MDA 

----------- ----------~--
7.04E-01 1.42 
3.00E-Ol S.SOE-01 
·-------- 7.86 
3.57E-Ol 4.91E-01 
l.07E-Ol 5.04E-02 
8.35E-02 G.OOE-02 
-------- 5.83E+02 

2.64E-01 
2 .46E-Ol 
2.00E-Ol 
4.28E-01 
3 .43E- 01 
2.29E-01 

1. 62E- 01 

1. 51E- 01 
2.05E-01 
1.31E- 01 
4.90E-01· 
4.45E-01 
4.12E-02 
9.68E-01 
8.36E-02 

3.04E-Ol 
7.88E-01 
1.37 
2.24 
4.62E-01 
2.57E-Ol 
3.41E-01 
8.01E-01 
2.47E+Ol 

Not Detected -------- 3.13E-Dl rj 
:c~~-:-:::-::-,-:.;"';::-::::------=-:-:.-::::-:::::-:-~<::-,::::=------==?,_,_c-::2:-:::.::-:'t:'~: ;;;.:?-:::-:: l.)cT ~+e<;.-kd ;.::. sks~ 

Not Detected -------- 2.62E-01 
Not Detected -------- 7.39E-02 
Not Detected -------- 3.85E-Ol 
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ER Site 149 
Gamma Spectroscopy Screening Results for theSeepage Pit 

Composite Soil Sample 

1 s i.lm.ul.C. ry Report] - Sample ID: 50007~01 

Nuclide Activity 2S Error MDA 
(pCi/Gram) 

---------- ------------- ----------- -------------
J1_G-110m Not Detected -------- 5.11E-02 
J;..R-41 Not Detected -------- 3.73E+04 
EA-133 Not Detected -------- 6.48E-02 
EA-140 Not Detected -------- 1.63E-01 
CD-109 Not Detected ----- -·-- 1. 75 
CD-115 Not Detected -------- 1.33E-01 
CE-139 Not Detected -------- 3.76E-02 
CE-14l Not Detected -------- 6.88E-02 
CE-144 Not Detected -------- 3.04E-01 
C0-56 Not Detected -------- 5.64E-02 
C0-57 Not Detected -------- 4.29E-02 
C0-58 Not Detected -------- 5.77E-02 
C0-60 Not Detected -------- 7.29E-02 
C?.-51 Not Detected -------- 3.01E-01 
CS-l34 Not Detected -------- 5.26E-02 
CS-l37 Not Detected -------- 5.69E-02 
CU-64 Not Detected -------- 9.45E+01 
:SU-l52 Not Detected -------- 3.97E-01 
EU-1.54 Not Detected -------- 2.93E-Ol 
?"tJ-l55 Not Detected -------- .1.95E-01 
::3-59 Not Detected -------- 1.31E-01 
GD-l53 Not Detected -------- L39E-01 
EG-203 Not Detected -------- 3.54E-02 
I-131 Not Detected -------- 4.13E-02 
IN-l15m Not Detected -------- 1. 77E+01 
I?..-l92 Not Detected -------- 3.60E-02 
K-40 2.40E+Ol 3.48 3.50E-01 
LA-l40 Not Detected -------- l.18E-01 
MN-54 Not Detected -------- 5.72E-02 
MN-55 Not Detected -------- 6.08E+02 
M0-99 Not Detected -------- 6.13E-01 
~--22 Not Detected -------- B.OGE-02 
~--24 Not Detected -------- 3.24E-01 
N.=!-95 Not Detected -------- 2.76E-01 
~"D-14 7 Not Detected -------- 3.21E-01 
NI-57 Not Detected -------- L 74E-01 
EE-7 Not Detected -------- 3.57E-01 
Ru-103 Not Detected -------- 4.23E-02 
P.U-106 Not Detected -------- 4.33E-01 
S3-122 Not Detected -------- 8.54E-02 
S3-124 Not Detected -------- 4.33E-02 
53-125 Not Detected -------- l.11E- 01 
SC-45 Not Detected -------- 8.43E-02 
S?.-85 Not Detected -------- 5.44E-02 
T~_-182 Not Detected -------- 2.50E-01 
T~--183 Not Detected -------- 3.28E-01 
TE-132 Not Detected -------- 4.34E-02 
TL-201 Not Detected -------- l. 97E- 01 
XE-133 Not Detected -------- 2.34E-01 
Y-88 Not Detected -------- 6.82E-02 
Z...N"- 65 Not Detected -------- l. 61E- 01 
Z?.-9 5 Not Detected -------- 9.66E-02 
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Sandia National Laboratories 
Albuquerque, New Mexico 

November 1998 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (4th Round) 
Dated June 1996 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico Environment 
Department (NMED) to the U.S. Department of Energy (DOE) (Dinwiddie, June 5, 1998) documenting 
the review of 12 No Further Action (NFA) Proposals submitted June 1996. 

This response document is organized in numerical order by operable unit (OU) and subdivided in 
numerical order by site number. Each OU section provides NMED comments repeated in bold by 
comment number and by site number in the same order as provided in the call for response to comments. 
The DOE/Sandia National Laboratories (SNL) response is written in normal font style on a separate line 
under "Response." Responses to general technical comments begin on page 3 and responses to site
specific technical comments begin on page 10. Additional supporting information for the site-specific 
comments is included as attachments to each section. 
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General Comments 

RESPONSES TO COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

JUNE 1996 (4TH ROUND) 

GENERAL COMMENTS 

1. For the purpose of determining suitability for No Further Action (NF A), final versions of 
site maps must be submitted. As applicable, sample locations, wells, drainages, 
watercourses, PETREX soil-vapor survey (SVS) locations, and any other important 
features must be accurately shown on such maps. 

2. 

Response: All submitted maps will be reviewed for completeness with respect to sample 
locations, wells, drainages, watercourses, PETREX soil-vapor survey (SVS), and any other 
important features, as applicable. All submitted maps are final, but the word "Draft" had been 
mistakenly left on the maps for Sites 49, 101, 116, 138, 141, 149, 151, 160, and 161 when they 
were printed. Replacement maps for these sites are included as attachments under specific 
comments for Operable Unit (OU) 1295. For all future No Further Action (NFA) proposal 
submittals, final rather than draft products will be submitted. 

For Environmental Restoration (~R) sites with leachfields, drywells or seepage pits; the 
core of a contaminant plume, which usually contains the highest concentrations of 
Constituents of Concern (COC's), is most likely located along a vertical axis beneath the 
center of the disposal structure. It is within this plume core where higher levels of 
contaminants will most likely reach the greatest depths in the soil/sediment column, 
possibly extending even to ground water. Therefore, at minimum, a vertical borehole must 
be installed in the center of the discharge, and sediment must be sampled below the bottom 
of the disposal structure to an appropriate depth for the appropriate organic and inorganic 
parameters. 

The latter sampling strategy contradicts Sandia's sampling protocol (two boreholes outside 
the discharge structure). 

In order to compare sampling strategies, the US Department of Energy/Sandia National 
Laboratories (DOE/Sandia) have agreed to reinvestigate five seepage pits (see letter to Mr. 
Michael J. Zamorski dated January 29, 1998). Depending on the results of this test, 
additional drilling and sampling may be required at some, none, or all of the septic systems 
previously sampled. 

Response: Completion of the reinvestigation of five seepage pits ·as addressed in the New 
Mexico Environment Department (NMED) letter to Mr. Michael J. Zamorski dated January 29, 
1998 (Attachment A) was completed by the U.S. Department of Energy/Sandia National 
Laboratories/New Mexico (DOE/SNL) in late January 1998. Analytical results of the center 
boring samples are not significantly different from the analytical results of the side borings 
collected previously. Results from the center boring samples are included in the specific 
comments for OU 1295. NMED Oversight Bureau (OB) staff have indicated their concurrence 
with this conclusion based upon DOE/SNL results and the resufts of split samples collected by 
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General Comments 

the agency and have verbally told the DOE/SNL that additional seepage pit sampling is not 
necessary. The DOE/SNL is now following Hazardous and Radioactive Materials Bureau 
(HRMB) policy on investigation of septic tanks and drainfields. Any necessary deviation from 
that policy will be discussed with the HRMB. 

3. Shallow water-table conditions may necessitate a monitoring-well network, if the results 
obtained in satisfying General Comments 1 and 2 indicate that the potential for impacting 
ground water is high. 

Response: As mentioned in the response to General Comment 2 above, the DOE/SNL plan to 
meet with the NMED/HRMB now that the reinvestigation at the five seepage pits is completed. 
Any outstanding groundwater issues at sites with shallow water-table conditions can be discussed 
with the regulator at this meeting. 

4. It is unclear whether all the septic systems have been closed or sealed in some manner so as 
to prevent any future releases to the septic systems. Additionally, no sampling was 
conducted beneath the drainlines. Some of these drainlines span more than 50 or 100ft in 
length, and, given the age of the systems, it is prudent to collect samples from beneath 
them, especially at joints/connections. 

Response: All septic systems have been closed in an approved manner so as to prevent any 
future releases. Each NFA involving a septic system referenced an NMED inspection report 
generated by an NMED inspector who determined that the septic systems were closed to his 
satisfaction. Also, see the responses for specific comments on this topic. 

The characterization approach presented in the approved RCRA facility investigation (RFI) 
Work Plan did not include sampling beneath the drainlines. If significant contaminants of 
concern (COC) concentrations were not found in the drainfields, around the seepage pits, or near 
the surface outfalls, it is unlikely that significant COCs would be found beneath the drainlines 
leading to the release points. Thus, sampling beneath the drainlines does not appear to be 
necessary. 

5. The following statement made by Sandia regarding PETREX SVS results (e.g., page 3-4) is 
of concern: 

"In NERI's experience, levels below 100,000 ion countsfora single compound, (such as 
pert:hloroethene [PCE] or trichloroethane [TCE]), and 200,000 ion counts for mixtures (such 
as BTEX or aliphatic compounds [C4-Cll cycloalkanes]), under normal site conditions, would 
not represent detectable levels by standard quantitative methods for soils and/or groundwater 
(NERI June 1995)." 

Effectively, Sandia is attempting to establish "PETREX Action Levels" ("AL's", as 
minimum ion counts) for these organic compounds in soil/sediment and in water in 
apparen~ disregard of the Northeast Research Institute, Inc. (NERI) warning that 
" ... indicated response values are not directly related to absolute concentrations, but may be 
used to determine the extent of the plume, its boundaries, and plume direction." Sandia 
has used these "AL's" at various ER sites, e.g., the Technical Area (TA)-11 septic tanks and 
drainfields and TA-V seepage pits. From the results of the PETREX SVS in these cases, 
Sandia concluded that: 
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General Comments 

" ... the levels for all compounds were .. .low and may not necessarily indicate 
environmentally significant levels in subsurface soil ..•. " 

However, at both TA-Il and TA-V, TCE contamination in ground water exceeds the 
Maximum Contaminant Level (MCL). This indicates that Sandia's assumption regarding 
PETREX SVS ion counts is wrong. NMED review of NERI case histories and Sandia's 
investigation results using the PETREX SVS method indicates that quantifiable levels of 
TCE and hydrocarbons may be present in ground water even if there are ion count levels 
less than Sandia's "AL's" in soil. Sandia must supply the rationale for establishing "AL's" 
for the PETREX method in light of NERI's warning and in recognition of the detectable 
levels of TCE contamination that have been documented in ground water at TA-Il and TA
V. This rationale must include the models used for quantifying compounds based upon 
PETREX SVS results, including examples indicating the success, failure, and accuracy of 
the models. 

Response: The DOE/SNL used the PETREX ion counts as a semiquantitative method to identify 
the nature and lateral extent of volatile organic compounds (VOC) and semi volatile organic 
compounds (SVOC) in the shallow subsurface (i.e., "hot spots"). If the groundwater is shallow, 
the technique also can detect VOCs volatilizing from the groundwater. However, the technique 
is not likely to detect VOCs in groundwater 300 to 500 feet (ft) deep, as at Technical Area 
(TA) IT and TA-V. 

The quotes cited above were taken from the Northwest Research Institute (NERI) report of the 
TA-ll investigation and were not quotes by DOE/SNL. As stated in NERI's report (in the quotes 
contained in the NMED comments), those ion counts below 100,000 (lOOK) or 200K "would not 
represent detectable levels by standard quantitative methods for soils and/or groundwater (NERI 
1995)" (Attachment B). In other words, the levels of VOCs are so low that they would most 
likely not be detected in a laboratory using standard U.S. Environmental Protection Agency 
(EPA) methods. Also, the statement from the NERI report that "the levels for all compounds 
were ... low and may not necessarily indicate environmentally significant levels in subsurface 
soil. ... " is not a conclusion from DOE/SNL but is based upon NERI's experience. 

Low concentrations ofVOCs are present in groundwater at TA-ll and TA-V. However, because 
of the depth to groundwater, NERI' s experience suggests that it is highly improbable that the 
VOCs could be detected by the SVS method. The DOE/SNL is using the SVS method to 
evaluate whether near-surface sources for VOCs exist. ·We believe that the PETREX results did 
not clearly identify a release site or VOC source to correlate with the groundwater 
concentrations. 

Because the use and limitations of SVS are of importance to both the NMED and the DOE/SNL, 
we propose that technical staff convene a joint meeting to develop a common understanding, 
based upon the NERI studies, of such use and limitations. 

6. Analytical results exceeding calculated upper tolerance limits (UTL's) (or 95th percentiles) 
are statistically significant evidence of potential contamination and cannot be automatically 
construed as representative of extreme background values. Data exceeding UTL's (or 95th 
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being submitted to the NMED. The DOE/SNL has reviewed all data tables in the 4th NFA 
Submittal for completeness with respect to the above elements and are submitting revised tables 
with this Request for Supplemental Information response to the NMED, as applicable. 

9. Quality Assurance/Quality Control (QA/QC) - At the December 3, 1996, Sandia 
North/Low-Flow Sampling meeting held at the NMED offices in Santa Fe (attended by 
DOE, Sandia, and NMED), representatives of the Hazardous and Radioactive Materials 
Bureau (HRMB) expressed concern about Sandia's QC problems in regard to "common 
laboratory contaminants" found in blanks (such as acetone, 2-hexanone (MBK), 2-
butanone (MEK), methyl isobutyl ketone (MIBK), methylene chloride, toluene, and total 
xylenes). These compounds have been historically used at Sandia's ER sites and, in some 
cases, disposed of onto the ground and into pits, trenches, lagoons and leachfields. Thus, 
the presence of common laboratory chemicals in QC blanks cannot be automatically 
discounted as laboratory contamination. Additionally, at this meeting, HRMB staff 
members suggested that DOE/Sandia review its contract laboratories' QA/QC programs, 
and, if found deficient, remedy the problem or find another laboratory. 

Analytical results for field, trip, and equipment blanks, and duplicates must be included on 
data tables. Data tables must also include a comparison of offsite and onsite laboratory 
results (e.g., at minimum, relative percent differences (RPD's)) as part of the QAJQC 
information. 

Response: The DOE/SNL follow the blank qualification guidelines (i.e., the "Blank Rule") set 
forth in "USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review (EPA, February 1994)" when validating data for common laboratory contaminants such 
as acetone, methylene chloride, and 2-butanone. Common laboratory contaminants are generally 
VOCs that are required by EPA methods for the extraction and concentration of organic 
compounds. Because they are volatile and are generally used in concentrated solutions, they can 
be found in small concentrations throughout any analytical laboratory. To minimize potential 
contamination of samples, analytical laboratories isolate all VOC samples and the associated 
instrument laboratories, restrict access to these areas, and pressurize the analysis areas with 
filtered air. The EPA has historically recognized that even with such precautions, analytical 
laboratories cannot completely eliminate possible contamination from such sources as entering 
and leaving these areas or absorption on clothing. Therefore, the EPA has allowed, within the 
functional guidelines, a slightly relaxed criterion for very low-level contamination from these 
compounds. 

As discussed in the OU 1295 NFA proposals, VOCs found in soil trip blanks submitted with 
VOC sample shipments are further evidence that most VOCs detected in the samples result from 
laboratory contamination. 

The DOE/SNL use the following procedure to evaluate data for laboratory contamination: 

Sample results are qualified as undetected (U) if the sample concentration is less than ten 
times the concentration of the common laboratory contaminants in any blank or five times 
the concentration of any other contaminant in any blank. 
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H other problems are encountered that result in any suspect blank data, the DOE/SNL notify 
the laboratory and further evaluation is conducted. 

The comment suggesting that the DOE/SNL review its contract laboratories' quality 
assurance/quality control (QNQC) programs is noted by the DOE/SNL. SNL's Sample 
Management Office has an ongoing audit program to evaluate the adequacy of QNQC problems 
at the off-site contract laboratories; this program is supplemented by a similar program overseen 
by the DOE's Albuquerque Operations Office. When specific QNQC concerns arise, the 
affected laboratory is contacted and corrective actions are defined and implemented. 

The DOE/SNL would be pleased to arrange a dialogue with the NMED/HRMB and the DOE 
laboratory auditors to discuss this subject further. 

10. Explosives sampling - Method 8515 is an immunoassay screening tool for nitrotoluene 
compounds. Sensitivity of this method may be unacceptable (MDL's from 100-100,000 
ppb) and reproducibility of results is erratic. To achieve more reliable and defensible 
results, Sandia must use Method 8330, which detects not only the Method 8515 compounds, 
but also detects nitroguanidine, ammonium nitrate, Composition C4, PBX-9404, PBX-9405, 
pentaerythritol tetranitrate (PETN), HMX and RDX; these explosive compounds were 
commonly used by Sandia. 

Response: Method 8515 was initially used by the DOE/SNL for qualitative analysis as a cost
saving measure with the intent to follow up with quantitative analysis if a "hit" occurred. The 
DOE/SNL believe that Method 8515 with a 1-ppm detection limit has been successfully used as a 
technique for identifying trinitrotoluene (TNT) given the risk-based action level for an industrial 
land.:.use scenario (79.7 ppm) or residential land-use scenario (20 ppm) for trinitrotoluene. 
Although the DOE/SNL recognize that the method is limited to detection of TNT, this screening 
approach was used because the DOE/SNL did not expect to find explosives at these sites. 

The DOE/SNL agree that Method 8330 is the desired method for quantitative analytical results 
for 1,3,5, 7 -tetranitro-1,3,5, 7 -tetrazacyclooctane (HMX), 1,3,5-trinitro-1,3,5-triazacyclohexane 
( RDX), and pentaerythritol tetranonitrate (PETN), which were the most commonly used 
explosives at SNL after the mid-1960s. RDX and HMX, are both Method 8330 analytes; C-4 is 
90 percent RDX, PBX-9404 is approximately 94 percent HMX and PBX-9405 is approximately. 
92 percent RDX each. However, none of the three compounds is specifically quantified by the 
method. Ammonium nitrate, nitro guanidine, and PETN are not specific analytes although their 
presence may be indicated by other compounds. The DOE/SNL will be using Method 8330 in 
future characterization activities. 

11. Positive results from the PETREX SVS indicate plumes of polychlorinated biphenyl (PCB), 
BTEX (benzene, toluene, ethylbenzene, and xylene- common fuel constituents), and 
aliphatics, or a combined plume potentially underlie some discharge areas. Soil/sediment 
sampling may have been insufficient to determine whether observed soil-vapor 
concentrations are the result of contaminated sediments, subsurface soil-vapor migration, 
or movement of contaminated ground water. Additional boreholes may be needed with 
active or passive soil-vapor monitoring systems installed at the surface and at the bottom. 
Also, boreholes must be of sufficient depth so as to determine the vertical profile of each 
soil-gas plume. 
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Response: Because soil vapor in the vadose zone may be an indication of a VOC release, the 
DOE/SNL used the soil vapor results to help locate source areas or release points in the near and 
shallow subsurface soil during site characterization. The PETREX SVS will not identify 
solvents (or polychlorinated biphenyls [PCB]) in groundwater that is deep (greater than 100 feet 
below the ground surface [bgs]) (Attachment B). Because the VOC concentrations in 
groundwater at TA-Il are barely above maximum contaminant levels, the scenario described by 
the NMED above is highly unlikely. 

The DOE/SNL believe that it is not technically or financially feasible to attempt to characterize a 
"soil vapor" plume as the NMED suggests. The goal of the SVS was to use this screening 
technique to locate possible additional VOC sources in the shallow vadose zone sites. 

Again, as stated in the response to General Comment 5 above, the DOE/SNL proposes that a 
meeting be arranged with the NMED to develop a common understanding, based upon the NERI 
studies, of the uses and limitations of SVSs. 
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ENVIRONMENT DEPARTMENT 
Hazardous & Radioactive Materials Bureau 

2044 Galisteo 

GARY E. JOHNSON 
GOVERNOR 

January 29, 1998 

l"vlr. Michael J. Zamorski 
Acting Area Manager 
Kirtland Area Office 
US Department of Energy 
P .0. Box 5400 

P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-1557 
Fax (505) 827-1544 

Albuquerque, New Mexico 87185-5400 

MARK E. WEIDLER 
SECRETARY. 

EDGAR T. THOR.."iTOS. III 
DEPUTY SECRETARY 

I RE: Sampling Protocol for Septic Systems 
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Dear t...·Ir. Zamorski: 

This letter responds to a meeting held in June 1997 in Santa Fe that \\'as attended by the US 
Department of Energy, Sandia National Laboratories (SNL). and New Mexico Environment 
Department (Nt...IED) personnel to discuss appropriate sampling protocol with respect to 
leachfields, drywells, and seepage pits. Following that· meeting. NMED Hazardous and 
Radioactive tvlaterials Bureau (HR~·fB) staff have determined that a test should be conducted to 
compare the different septic system sampling protocols presented by SNL and HRiviB. This test 
consists of reinvestigating five Environmental Restoration (ER) sites at SNL. This matter is 
addressed more fully below, following a brief discussion of HRMB"s septic system sampling 
protocol. 

HR\fB Seotic S\'stem Samolin!! Protocol 
HRMB believes that the core of the plume below drainfields (leachfields), drywells, and seepage 
pits will usually contain the highest concentrations of contaminants. The core of the plume is 
most likely located along a.verrical axis beneath the center of-the disposal structure. It is within 
the plume core that contaminants will most likely reach the greatest depths into the soil/sediment 
column. potentially extending even to ground water. Therefore, at minimum. a vertical borehole 
should be installed in the center of the discharge structure. Soil/sediment below the bottom of 
the discharge structure should be sampled for the pertinent organic and inorganic parameters to 
an appropriate depth. The sampling frequency in each borehole should not exceed five fr. and 
a minimum of two clean samples IS necessary to delineate the vertical extent of any 
contamination that may be present. 
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At any septic system site where shallow bedrock is encountered, samples should be collected at 
the bottom of the discharge structure and immediately above the bedrock surface. Depending 
on the analytical results of such samples, it may be necessary to drill additional borings along 
the alluvium/bedrock contact and/or imo bedrock. 

In general, this is the protocol HRMB '>vill require for all future assessments of septic system 
components. 

Seotic Svstem Reinvesti2:ation 
In contrast to the above, SNL's sampling protocol consists of drilling two boreholes outside the 
drainage structure. 

To resolve this issue, five areas are to be reinvestigated. Depending on the results of this study. 
SNL may haYe to reinvestigate alL some, or none of the septic systems that have been 
previously sampled. The test procedure i~ described in more detail in Enclosure A. 

Please contact William Moats of my staff at 841-9471 if you have any questions or comments. 

Sincerely, 

/J 1 J ,_,.-: ~· -

~&1/u."~&:/t- -~ 
b rt S. (Stu) Dmw1dd1e, Ph. D., .t-.Ianager 

RCRA Permits Management Program 

Enclosure 

xc: Roger Kennett, NMED/DOE OB 
Bill McDonald, NMED/DOE OB 
Mark Jackson, DOE/KAO 
Warren Cox, SNL 
David Neleigh, EPA 
file: hswa, snl ou1295, 98 
track: snl, 1/29/98, doe/kao. hrmb/sk. re, file. 

/' 
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ENCLOSURE A 

TEST FOR ADEQUACY OF LEACHFIELD, DRYWELL 
AA'D SEEPAGE PIT SAl\tiPLING PROTOCOL 

UTILIZED BY SAl'iDIA NATIONAL LABORATORIES 

Five Environmental Restoration (ER) septic system sites will be tested. Testing will consist of drilling 
a borehole through the center of each drainage structure. At the request of the US Deparunem of 
Energy/Sandia National Laboratories/New Mexico (Sandia), the sampling frequency used for previous 
sampling will be maintained for this test; however, at least one sample must be collected immediately 
below the drainage structure. Selection of sites was based on potential impact to human health and the 
environment, and on suitability for meaningful comparison of protocols. Table 1 identifies the sites and 
summarizes the rationale for selection. Table 2 lists the various constituents to be analyzed for at each 
site. 

ER Site Name .··.·•· Selection Criteria Rationale 

101 Building 9926 Explosives Photochemicals, metals, solvents, 
Research Lab HE, potentially high discharge 

1-l-1 Building 9967 (High HE injected into the subsurface -
Explosives Assembly Building) 50-150 ft above the water table 
Septic System 

' 

151 Building 9940 NRC Testing Photochemicals, solvents, HE, 
Facility metals, DU, potentially high 

discharge 

154 Building 9960 (Explosives HE and solvents injected into the 
Preparation Facility) Septic subsurface - 50-150ft above the 
System water table 

160 Buildimr 9832 (Vehicle HE and DU injected into the 
Assembly Building) Septic subsurface - 50-150ft above the 
System water table 

Table I. Selected ER Sites for Septic System Test 

The septic system sires selected are discussed in the Resource Conservation and Recovery Act (RCRA) 
Fadlity Investigation Work Plan for Operable Unit (OU) 1295, Septic Tanks and Drainfields (\!larch 
1993) and_in the OU 1:295 Decision Repon.(~lay 1996). Four ofthe ER sites (101, 141, 151, and 160) 
are included in the fourth round of No Further Action proposals (June 1996). According to the Decision 
R.:pnrt, ER Site 154 requires additional characterization. 

l!JZJrJnus and RJJinJcti\·c ~1atcrials 13urcJu 
1'~" l>h:xicn Enviwnmcm Dcpanmcnt 
JJ!lUJry J91}X 
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Laboratory analytical results will be compared to those obtained by the previous Sandia investigation 
protocol, i.e., two boreholes drilled outside of the seepage pit or drainage structure. Sandia may be 
required to redrill and resarnple some, all, or none of the septic systems that were previously sampled. 
The need to redrill and resarnple depends on whether results from the test indicate higher concentrations 
of contaminants beneath the centers of the drainage structures, or no appreciable difference, as determined 
by the Hazardous and Radioactive Materials Bureau. · 

ER Site SVOCs ·VOCs HE Mc::als Soil pH Soil cr• 6 Isotopic 
(8330) tnitratc u 

101 N y y y I N I NA I NA I N 

141 N y y y 
I NA I NA I NA N 

!51 N y y y I N N I 
y 

I 
y 

!54 y y y y NA I NA I 
y 

I N 

160 I N y y y I N I NA I NA I N 

Notes: 
Y - A.nalysis of the constituent will be done for the septic system test. 
N - Am lysis of the constituent will not be done for the seFtic system test. 
NA- Not applicable. (Analysis of the constituent was not done in the original investigation). 

Table 2. Selected Analytes for Septic System Test 

Hazardnus and Radioactiv(! Materials Bureau 
Ne\1.' Mexico Environment Department 
January 1998 

I Cyanide Tritium 

I y N 

I NA N I 

I N N 

INA N 

INA NA I 

/ 



Site-Specific Comments 

to the extent that these data are used in risk assessment evaluations. Significant COC 
concentrations that could pose a threat to human health or the environment were not detected in any 
of the original seven VOC or other samples collected from either side of the seepage pit and 
beneath the drywell at this site. Also, two additional VOC and other soil samples were collected 
from a follow-up boring drilled directly beneath the center of the seepage pit at this site. Analytical 
results for these additional seepage pit samples have been added to the analytical data summary 
tables submitted with the ER Site 141 NFA proposal and are provided in Attachment C of the site
specific portion of this submittal. The ER Site 141 map has also been revised to reflect these 
additional sample locations and is provided in Attachment A. As the NMED indicates in General 
Comment 2, the highest COC concentrations are most likely located along a vertical axis beneath 
the center of the disposal structure. No VOCs were detected, and significant concentrations of 
other COCs were also not identified in these additional samples. The DOE/SNL, therefore, do not 
believe that additional soil vapor sampling is required or justified at this site. 

3.5 Confirmatory Sampling 

37. Data collection -see General Comments 2, 6, 8, 9, and 10. 

Response: See responses to General Comments 2, 6, 8, and 9. Regarding General Comment 10, 
two HE samples were collected from the two sampling intervals in the borehole drilled through the 
center of the seepage pit at this site. These samples were analyzed using EPA Method 8330 by a 
commercial laboratory, and no HE compounds were detected in the samples. As the NMED 
indicates in General Comment 2, the highest COC concentrations are most likely located along a 
vertical axis beneath the center of the disposal structure. Therefore, because TNT was not detected 
in samples collected from four separate intervals on either side of the seepage pit and no HE 
compounds were detected in the samples from beneath the center of the unit, the DOE/SNL believe 
that additional HE sampling at this site is unnecessary. 

ER Site 149, Building 9930 Septic System 

ER Site 149 consists of the tank and seepage pit components of the septic system that served Building 
9930. Constructed in 1961, Building 9930 is still active and "currently used for explosives testing, 
photographic reproduction, and general laboratory operations." Historical operations at Building 
9930 were similar to present activities. Wastes are now containerized and shipped offsite for 
disposal. 

Hazardous materials used at ER Site 149 are photochemicals (Cd, Cr+6, CN, Ag), VOCs (isopropanol, 
acetone, BTEX, MEK, HE (nitrocellulose, nitrostyphenate), and metals (Hg and Ba). Additionally, 
although not on the. list for this site, chlorinated solvents were probably used, as at other Sandia 
explosives testing facilities on KAFB. These hazardous materials, disposed of in sinks and/or floor 
drains, may have entered the soil column through the bottom of the seepage pit. Once in the soil 
column, contaminants may have migrated to the water table through the process of vapor-phase 
transport or in solution with discharged wastewater. Sandia's estimates of depth to ground water are 
50 to 150ft and 231ft in ihe ER Site Summary Information Sheets and NFA proposal, respectively. 

Response: Groundwater is now estimated to be approximately 430 ft bgs beneath the site, based upon the 
most recent potentiometric surface map of the SNLIKAFB area, which is presented in the "Site Wide 
Hydrogeologic Characterization Project, Calendar Year 1995 Annual Report," published in March 1996. 

SNUNM ER Project 
October 1998 

21 June 1996 NFA Proposals 
Comment Responses 



Site-Specific Comments 

2.3 Historical Operations 

38. Figures 1-1 and 1-2- see General Comment 1. 

Response: See response to General Comment 1. 

3.4 Results of Previous Sampling/Surveys 

39. The results of the PETREX SVS indicate plumes of PCE, BTEX, and aliphatics, or a 
combined plume may be migrating south off the site. Sandia must complete a borehole at or 
near SVS location P-147 and install a soil-vapor monitoring system. Also, see General 
Comments 5 and 11. 

Response: The PETREX passive SVS was conducted at this site solely as a reconnaissance tool to 
identify possible additional locations beyond those in the immediate vicinity of the effluent release 
points at which significant COC concentrations may be present and at which soil samples should be 
collected. VOC concentrations in soil vapor are not regulated. VOC concentrations in 
conventionally analyzed soil samples are regulated to the extent that these data are used in risk 
assessment evaluations. Significant VOC concentrations were not detected in any of the five VOC 
soil samples collected from immediately above bedrock in boreholes on either side of the septic 
tank and seepage pit. However, since the nearest soil sampling borehole is about 30 ft north of 
PETREX location P-147, SNL will collect and analyze a VOC soil sample from the soils 
immediately above bedrock at that location. Based upon previous drilling experience at this site, 
refusal because of bedrock is expected to occur within 15 ft of the surface at PETREX location 
P-147. 

3.6 Confirmatory Sampling 

40. Data collection - see General Comments 2, 6, 8, and 9. 

Response: See response to General Comments 2, 6, 8, and 9. 

41. Sandia states that: 

" ... because of the shallow refusal depth, the sampling interval for the seepage pit samples was 
started at 8 feet below ground surface (BGS) rather than 10 feet BGS (10 feet BGS was projected 
to be the bottom of the septic tank)." 

Sandia's boreholes around the seepage pit may not have intercepted soil/sediment that 
received the bulk of contamination from the seepage pit discharge. The bottoms of the septic 
tank and seepage pit are estimated by Sandia to be at depths of 10 and 7ft, respectively. The 
maximum depths for Geoprobe-obtained samples at the septic tank and seepage pit were 7 
and 8ft, respectively. Sandia must complete soil/sediment boreholes to an appropriate depth 
below the bottoms of the septic tank and seepage pit so that they will intercept potentially 
contaminated soil/sediment. See also General Comment 2. 

SNUNM ER Project 
October 1998 

22 June 1996 NFA Proposals 
Comment Responses 



Site-Specific Comments 

Response: SNL believes that cemented gravel auu nc:~.:a1IIOllaTI oearock is present at a shallow 
depth (less than 15ft bgs) at this site. This is based upon the fact that Precambrian gneiss is 
exposed in a bank behind (northwest) of Building 9930, about 150ft north of the septic tank. 
Cemented gravels deposited directly on Precambrian rocks are exposed on the south side of the 
drainage in which the Building 9930 facility has been constructed. Also, a large water storage tank 
is located about 300ft south of ER Site 149; large blocks of cemented gravel were excavated by 
drilling and blasting in order to construct a level surface for this tank. It is, therefore, apparent that 
additional sampling at greater than about 15ft bgs can only be accomplished with equipment 
capable of drilling into hard rock. Soil/sediment samples were collected from immediately above 
the bedrock surface in boreholes drilled at this site, and no significant concentrations of COCs were 
detected in those samples. 

It is apparent that deeper sampling at this site can only be accomplished with equipment capable of 
drilling into hard rock. The DOE/SNL are willing to discuss additional sampling with the NMED, 
but see no technical justification in attempting to sample in relatively impermeable bedrock. 

ER Site 151, Building 9940 Septic System 

ER Site 151 comprises the septic tank and seepage pit that service sinks and floor drains in Building 
9940, the settling tank and surface outfall that serviced the underground blast chamber in Building 
9940, and the surface outfalls that service Building 9940A. Building 9940 was constructed in 1962 as 
an explosive facility in which DU was used in underground tests. The building was converted to a 
Nuclear Regulatory Commission (NRC) test facility in 1978. The NRC dropped superheated metals 
into vats of water and used DU in simulated reactor experiments. The building is still in use, 
although present activities are not described. Building 9940A contained "process steam equipment"; 
no information on other activities is given. 

Hazardous materials used at ER Site 151 are photochemicals (Cd, Cr+6, CN, Ag,), VOCs (acetone, 
toluene, and MEK), DU, and unidentified explosive compounds. Mter disposal into sinks and/or 
floor drains, these hazardous materials may have entered the soil column following discharge onto 
the surface at the outfalls and through the bottom of the seepage pit. Once in the soil column, 
contaminants may have migrated to the water table through the process of vapor-phase transport or 
in solution with discharged wastewater. Sandia's estimate of depth to ground water at this site is 
500ft. 

Response: Groundwater is now estimated to be approximately 474ft bgs beneath the site, based upon the 
most recent potentiometric surface map of the SNUKAFB area, which is presented in the "Site Wide 
Hydrogeologic Characterization Project, Calendar Year 1995 Annual Report," published in March 1996. 
Also, although not confirmed by exposed outcrops, shallow bedrock is suspected at ER Site 151. 
Subsurface refusal was encountered at approximately 11 ft bgs at multiple locations near the surface outfall, 
south of Building 9940. Subsurface refusal at multiple locations was also encountered at about 17 ft bgs 
beneath the seepage pit. However, with repeated attempts at additional locations, samples from deeper 
depths (i.e., 25 to 27ft bgs) were ultimately collected from around this unit. 

2.3 Historical Operations 

42. Figures 1-1 and 1-2- see General Comment 1. 

SNUNM ER Project 
October 1998 

23 June !996 NFA Proposals 
Comment Responses 
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ATTACHMENT A 

FINAL SITE MAPS FOR 
SWMUs 49, 101, 116, 138, 141, 149, 151, 160, AND 161 

SNUNM ER Project 
October 1998 

June 1996 NF A Proposals 
Comment Responses 
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Survey Data 
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U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

SEP 2 8 2000 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. John Kieling, Manager 
RCRA Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87505-2100 

Dear Mr. Kieling: 

Enclosed is one of two NMED copies of the Department of Energy (DOE) and 
Sandia National Laboratories/New Mexico (SNL/NM) response to the June 9, 
2000, Request for Supplemental Information for Environmental Restoration Sites 
49,113,114, 116and 149. 

If you have any questions, please call John Gould at (505) 845-6089. 

cc w/enclosure: 
D. Bourne, AL, ERD 
J. Parker, NMED-08, Santa Fe 
F. Nimick, SNL, MS 1087 
R. Kennett, NMED-OB 

~~Michael J. Zamorski f Area Manager 

W. Moats, NMED-HWB (via Certified Mail) 
D. Neleigh, EPA Region VI (2 copies via Certified Mail} 

OCT 2 2000 



J. Kieling 

cc w/o enclosure: 

J. Cormier, KAO 
D. Fate, SNL, MS 1089 
B. Galloway, SNL, MS 1087 
P. Slaven, SNL, MS 1 087 
T. Roybal, SNL, MS 1089 
M. Sanders, SNL, MS 1089 
J. Bearzi, NMED-HWB 
S. Dinwiddie, NMED-HWB 

(2) 



Sandia National Laboratories 
Albuquerque, New Mexico 

September 2000 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (4th Round) 
Dated June 1996 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy and Sandia National Laboratories/ 
New Mexico (Moats, June 9, 2000) documenting the review responses for eight sites included in 
a June 1998 Request for Supplemental Information (RSI) for No Further Action (NFA) Proposals 
submitted in June 1996. 

The following two operable units (OU) and five environmental restoration (ER) sites were 
included in this RSI: 

• ou 1295 
- ER Site 49, Building 9820 Septic System 
- ER Site 116, Building 9990 Septic System 
- ER Site 149, Building 9930 Septic System 

• ou 1303 
- ER Site 113, Area II Firing Sites 
- ER Site 114, Explosive Burn Pit 

This response document is organized on the first level by OU number and on the second level by 
ER site number. Each OU section restates the New Mexico Environment Department comments 

AU9-00/WP/SNL:c4833.doc 1 301462.249.02 09/06/00 10:51 AM 



(in bold font) in the same order in which they were provided in the RSI. Following each 
comment, the word "Response" introduces the reply (in normal font style) of the U.S. 
Department of Energy/Sandia National Laboratories/New Mexico. Responses to site-specific 
comments begin on page 4. Additional supporting information for the site-specific comments is 
included in the attachments following each OU section. Changes to previously submitted text, 
tables, or figures are labeled "Revised." Newly submitted information (including text, tables, 
and figures) is labeled "Supplemental." 

AlJ9-00fWP/SNL:c4833.doc 2 301462.249.02 09106100 10:51 AM 
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Site-Specific Comments · 

SPECIFIC COMMENTS 

OU1295 

RESPONSES TO COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

JUNE 1996 (4TH ROUND) 

ER Site 49, Building 9820 Drains (Outfall) 

ER Site 49 is not appropriate for NF A petition. 

1. Monitoring well required - As specified in the New Mexico Environment 
Department's (NMED) Request for Supplemental Information (RSI) dated June. 
1998, the U. S. Department of Energy (DO E)/Sandia National Laboratories (SNL) 
should " ... install at least one ground-water monitoring well down gradient of 
environmental Restoration (ER) Sites 49 and 27, near the active channel of the 
arroyo." This well will also serve as a ground-water monitoring point at the lower 
reach of Arroyo del Coyote, which NMED personnel believe is inadequately 
monitored. The location and construction of the monitoring well should be discussed 
with NMED site personnel. ER Site 49 is a surface outfall, not a septic system. 

Response: Soil samples were collected from the depths of one and eleven feet below 
ground surface (bgs) from four boring locations around the Environmental Restoration 
(ER) Site 49 surface outfall in October 1994. These samples were analyzed for volatile 
organic compounds (VOCs), semivolatile organic compounds (SVOCs), cyanide, the 
eight Resource Conservation and Recovery Act (RCRA)-list metals plus hexavalent 
chromium, and isotopic uranium. Samples were also screened for the presence of the 
high explosive (HE) compound 2,4,6-trinitotoluene (TNT) using a colorimetric method. 
Sandia National Laboratories/New Mexico (SNUNM) returned to the site in May 1995 
and collected samples from depths of one and eleven feet bgs from two borings at a 
location where photo processing chemicals may have been discharged from a mobile 
darkroom trailer. These samples were analyzed for cyanide, RCRA-list metals, and 
hexavalent chromium. Concentrations of contaminants of concern (COCs) detected in 
the samples were found to be less than either applicable background concentrations, or 
risk-based action levels. SNUNM therefore concluded that significant concentrations of 
COCs were not discharged to the environment at this site, and that the site did not pose a 
threat to human health or the environment. In SNUNM' s opinion, data collected to-date 
from the site does not indicate the need for a monitoring well at or nearER Site 49. 

However, SNIJNM also recognizes that there are no groundwater monitoring wells in the 
lower reaches of Arroyo del Coyote. A well located in the Arroyo del Coyote/ER Site 49 
vicinity could be used both to confirm that ER Site 49 is not a source of groundwater 
contamination and could also serve as a sentry groundwater monitoring well for the lower 
part of Arroyo del Coyote. Therefore, in light ofthe request by New Mexico 
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Environment Department (NMED), SNIJNM agrees to install a well in the area of the 
confluence of Arroyo del Coyote, and the minor tributary drainage in which ER Site 49 is 
located. The actual well will be installed at a location agreed upon by NMED and 
SNIJNM personnel. It is anticipated that the well will be completed at a depth where 
significant water is first encountered in bedrock at the drilling location. 

This site is not subject to the investigative protocol described in the Sampling and 
Analysis Plan (SAP) for Characterizing and Assessing Potential Releases to the 
Environment from Septic and Other Miscellaneous Drain Systems at Sandia National 
Laboratories/New Mexico (herein referred to as the Small Septic System SAP) because, 
as stated in the NMEDIHRMB comment above, it is not a septic system. It is therefore 
not subject to the SAP requirement that groundwater samples will be collected for a 
minimum of eight quarters from any monitoring well installed at the site. SNUNM and 
NMEDIHRMB personnel have agreed that groundwater samples will be collected from 
the well for a minimum of four quarters, or one year. In accordance with possible COCs 
generated from past activities at ER Site 49, groundwater samples will be analyzed for 
VOCs, SVOCs, HE compounds~ RCRA metals, hexavalent chromium, and gross alpha 
and beta. 

ER Site 116, Building 9990 Septic System 

ER Site 116 is not appropriate for NFA petition. 

2. In a letter dated December 11,1998, the NMED directed the DOE/SNL to return to 
ER Site 116 and collect additional samples from a single borehole in the center of 
the seepage pit for high explosives (HE) analysis using analytical method 8330. 

Response: SNUNM agrees to return to ER Site 116 and collect one or two additional HE 
compound soil samples from a single borehole at the site. Previous drilling experience at 
ER Site 116 indicates that refusal due to shallow bedrock will be encountered at a 
maximum depth of 13 feet bgs. The number (maximum of two) and depth of the 
sampling interval(s), and the borehole location will be discussed and agreed upon by 
NMED and SNUNM personnel prior to the sampling. 

3. Monitoring well required - This site is subject to the investigative protocol 
described in Sampling and Analysis Plan (SAP) for Characterizing and Assessing 
Potential Releases to the Environment from Septic and Other Miscellaneous Drain 
Systems at Sandia National Laboratories/New Mexico (herein referred to as the Small 
Septic System SAP). According to the Small Septic System SAP, if DOE/SNL is 
unable to sample beneath the bottom of the seepage pit (in this case, if prohibited by 
bedrock), then a downgradient monitoring well must be installed. The location and 
construction of the monitoring well should be discussed with NMED site personnel. 

Response: As specified in the SAP, ER Site 116 is considered to be a potential shallow 
groundwater site due to it's location on Kirtland Air Force Base (KAFB). Potential 
shallow groundwater sites are subject to the "trigger level" provisions for soil samples as 
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specified in the SAP. Subsurface soil samples were collected from ER Site 116 in 
January 1995. Acetone and cyanide were detected in one or more soil samples at 
maximum concentrations of 11 parts per billion (ppb) and 3.7 parts per million (ppm) 
respectively. These concentrations are above the respective "trigger level" concentrations 
of 10 ppb for any individual VOC, and 1 ppm for cyanide. In this situation, the SAP 
specifies that additional deeper soil samples will be collected until two consecutive 
"clean" (all COC concentrations are below their respective trigger level concentrations) 
intervals are encountered. The SAP also specifies that if bedrock is encountered before 
"clean" conditions are encountered (as is the case at ER Site 116), then an initial 
monitoring well will be installed. Therefore, in accordance with requirements specified 
in the SAP, SNIJNM agrees to install a groundwater monitoring well at, or in the 
immediate vicinity of, ER Site 116 at a location agreed upon by NMED and SNI.JNM 
personnel. It is anticipated that the well will be completed at a depth where significant 
water is first encountered in bedrock at the drilling location. As specified in the SAP, 
groundwater samples will be collected for a minimum of eight quarters, and will be 
analyzed for VOCs, RCRA metals, cyanide, and HE compounds. 

ER Site 149, Building 9930 Septic System 

ER Site 149 is not appropriate for NFA petition. 

4. In a letter dated December 11, 1998, the NMED directed the DOE/SNL to return to 
ER Site 149 and collect additional samples from a single borehole in the center of 
the seepage pit for high explosives (HE) analysis using analytical method 8330. 
DOE/SNL were also required to collect another soil sample from a deeper depth; 
this sample is to be analyzed for all constituents of concern. 

Response: SNIJNM agrees to return to ER Site 149 and collect one or two additional HE 
soil samples from a single borehole at the site. Previous drilling experience at this site 
indicates that refusal due to shallow bedrock at this site will be encountered at a 
maximum depth of 14 feet bgs. The number (maximum of two) and depth of the 
sampling interval(s), and the borehole location will be discussed and agreed upon by 
NMED and SNIJNM personnel prior to the sampling. HE samples will be analyzed 
using EPA Method 8330. 

5. Monitoring well required -This site is also subject to the Small Septic System SAP. 
The NMED considers shallow bedrock conditions to be indicative of sites lying east 
of the faults. According to the Small Septic System SAP, if DOE/SNL is unable to 
sample beneath the bottom of the seepage pits (in this case, if prohibited by 
bedrock), then a downgradient monitoring well must be installed. The location and 
construction of the monitoring well should be discussed with NMED site personnel. 

Response: SNIJNM collected soil samples from two boreholes on opposite sides of the 
ER Site 149 seepage pit in January 1995. Samples from these boreholes were analyzed 
for VOCs, SVOCs, cyanide, RCRA metals, hexavalent chromium, tritium, and were also 
screened for TNT using an immunoassay technique. The bottom of the seepage pit was 
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determined (based on field measurements) to be 10 feet bgs. Subsurface refusal due to 
shallow bedrock was encountered at 14 feet bgs in both borings. A 6-foot-long sampling 
interval (from 8 to 14 feet bgs) was required in order to collect a sufficient volume of soil 
for sampling requirements, due to relatively low amount of soil recovered in each 2-foot 
sampling run. Samples have therefore been collected from the maximum possible soil 
depth at this site; deeper soil sampling is not possible. 

ER Site 149 is classified as a potential shallow groundwater site due to its location on 
KAFB, and is also subject to the soil "trigger levels" for shallow groundwater sites that 
are specified in the SAP. COC concentrations detected in subsurface soil samples 
collected to date from the site have not exceeded any of their respective trigger levels. 
However, subsurface refusal due to shallow bedrock precluded collecting a second set of 
soil samples from the deep interval in each borehole. In this situation, the SAP specifies 
that if bedrock is encountered before two consecutive clean (i.e., no exceedance of trigger· 
levels) conditions are encountered (as is the case at ER Site 149), then an initial 
monitoring well will be installed. SNIJNM therefore agrees to install a groundwater 
monitoring well at, or in the immediate vicinity of ER Site 149, at a location agreed upon 
by both NMED and SNIJNM personnel. It is anticipated that the well will be completed 
at a depth where significant water is first encountered in bedrock at the drilling location. 
In accordance with procedures specified in the SAP, groundwater samples will be 
collected for a minimum of eight quarters, and will be analyzed for VOCs, RCRA metals, 
cyanide, and HE compounds. 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

JUN 2 9 mi 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 

. Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Request for Supplemental Information Responses and 
Proposals for Corrective Action Complete (CAC), Drain and Septic Systems (DSS) 
Solid Waste Management Unit (SWMU) 49, 101, 116, 138, 149,154, and 161 at 
Sandia National Laboratories, New Mexico, EPA ID No. NM5890110518. These 
documents are compiled as DSS Round 9 and CAC (formerly No further Action [NFA]) 
Batch 27. 

This submittal includes descriptions of the site characterization work and risk 
assessments for DSSSWMUs49, 101,116,138,149,154, and 161. 
The risk assessments conclude that for six of the seven sites (SWMUs 49, 1 01, 116, 
138, 149 and 161 ): (1) there is no significant risk to human health under both the 
industrial and residential land-use scenarios; and (2) that there are no ecological risks 
associated with these sites. For the remaining site {SWMU 154 }, the risk assessment 
concludes that: (1) there is no significant risk to human health under the industrial 
land-use scenario; and (2) that there is no ecological risk associated with the site. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for SWMUs 49, 101, 116, 138, 149 and 
161, and a determination of Corrective Action Complete with controls is requested for 
SWMU 154. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/ enclosure: 
l. King, EPA, Region 6 (Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
D. Pepe, NMED-08 {Santa Fe) 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
J. Estrada, NNSA/SSO, MS 0184 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1 087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1 089 
ESHSEC Records Center, MS 1087 

JUN 2 9 ~ 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 149 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNUNM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In June 1996, an NFA proposal was submitted to the NMED for SWMU 149 (SNUNM June 
1996). In June 1998, the NMED Hazardous and Radioactive Materials Bureau (HRMB) 
responded with a Request for Supplemental Information (RSI) for the NFA proposal (NMED 
June 1998) with the following specific requirements for SWMU 149: 

• Present final versions of the general location and site figures. 

• Complete a borehole and install a soil-vapor monitoring system near one 
PETREX™ passive soil-vapor location to investigate a possible plume. 

• Provide a rationale for establishing PETREX™ passive soil-vapor survey action 
levels. 

• Drill through the center of and beneath the seepage pit at the site to collect soil 
samples, rather than collect samples from boreholes alongside the structure. 

• Provide complete data tables that include such information as: sample 
identification numbers, analyses performed by off-site laboratories, analytical 
methods, method detection limits (MDLs) or practical quantitation limits, New 
Mexico/U.S. Environmental Protection Agency (EPA) maximum contaminant limits 
(MCLs), and approved upper tolerance limits (UTLs) or 95th percentile values for 
comparison. 

• Do not automatically assume that detections of volatile organic compounds 
(VOCs) in quality assurance (QA)/quality control (QC) samples are due to 
laboratory contamination, and include QA/QC samples on the data tables. 

• Perform a risk assessment that includes the determination of the horizontal and 
vertical extent of contamination, and follows the current NMED risk assessment 
protocols. 

• Analyze for high explosive (HE) compounds by EPA Method 8330. 

• Collect deeper samples at the seepage pit and the septic tank to intercept 
potentially contaminated soil/sediment. 
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SNUNM addressed the general and site-specific comments in a response to the RSI in 
November 1998 (SNUNM November 1998). The SNUNM responses to the SWMU 149 site
specific comments were to: 

• Submit final and updated versions of the general location and site figures. 

• Agree to collect an additional VOC soil sample at the single PETREX™ soil-vapor 
sample location in question. 

• Agree to collect soil samples from boreholes through the center of, and beneath, 
disposal structures at five sites (including SWMU 149), and discuss with the 
NMED any deviations noted in soil samples collected from boreholes adjacent to 
such structures. 

• Agree to consult, on a site-by-site basis, with the NMED to evaluate exceedences 
of the 95th percentile or UTL background concentrations in samples. 

• Agree to update the analytical results table using the formats specified by the 
NMED, and acknowledge that EPA Method 8330 is the desired method for HE 
compound analyses. 

• Explain that SNUNM uses "the Blank Rule" as allowed by the EPA laboratory 
evaluation guidelines to evaluate VOC detections in samples and that QA/QC 
issues with contract laboratories are audited and addressed by SNUNM's Sample 
Management Office. SNUNM further agreed to discuss the subject further with the 
NMED/HRMB. 

• Discuss the need for additional, deeper subsurface sampling with the NMED, 
although SNUNM did not see any technical justification in attempting to collect 
deeper soil samples in the shallow and relatively impermeable bedrock occurring 
at this site. 

• Submit a new risk assessment based upon the protocols currently being 
developed by the NMED. 

The NMED/HRMB notified SNUNM on December 11, 1998 (NMED December 1998) that it had 
reviewed the results of the seepage pit sampling study specified in the June 1998 RSI (NMED 
June 1998) with regard to SWMU 149 the following decisions were made: 

• Soil samples are required from a borehole drilled through the center of the 
seepage pit and analyzed for HE by EPA Method 8330. 

• A deep sample must be collected and analyzed for all constituents of concern 
(COCs) since one was not collected during the original investigation. 

Negotiations were in process after the November 1998 RSI response submittal (SNUNM 
November 1998) to define a technical and decision-making approach to complete environmental 
assessment and characterization work at the 22 OU 1295 SWMUs and 61 other Drain and 
Septic Systems (DSS) Area of Concern (AOC) sites at SNUNM. A Sampling and Analysis Plan 
(SAP) (SNUNM October 1999) was written that documented investigations planned for 
completion at all OU 1295 SWMUs and AOC sites. The plan was approved by the NMED in 
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January 2000 (Bearzi January 2000). Technical details for soil sampling procedures, soil 
sample locations, laboratory analytical methods, and passive soil-vapor sampling requirements 
at these sites were specified in a follow-up Field Implementation Plan (SNUNM November 
2001) that was also approved by the NMED (Moats February 2002). 

After the SAP was completed, the NMED issued a second RSI in June 2000 (NMED June 2000) 
that required additional samples be collected for HE analysis by EPA Method 8330 from a 
borehole drilled through the center of the seepage pit, and the collection of a second soil sample 
from a deeper depth interval to be analyzed for all COCs. If these samples could not be 
collected, as specified in the SAP (SNUNM October 1999), a downgradient groundwater 
monitoring well would be required. 

SNUNM responded to this second RSI in September 2000 and again agreed to collect one or 
two additional HE samples from a single borehole at a location and at a depth agreeable to both 
the NMED and SNUNM. SNUNM also agreed to install a groundwater monitoring well at a 
location agreed upon by the NMED and SNUNM; SNUNM agreed to collect groundwater 
samples for a minimum of eight quarters, and analyze the samples for VOCs, Resource 
Conservation and Recovery Act (RCRA) metals, cyanide, and HE compounds (SNUNM 
September 2000). 

1.2 Remaining RSI Requirements 

The remaining requirements to fulfill the November 1998 and the June 2000 RSI for SWMU 149 
that are addressed in this RSI response are: 

• Submit the analytical results for the additional HE soil sample collected at 
SWMU 149 in October 2002. 

• Submit the analytical results for the eight quarters of groundwater monitoring, 
beginning in July 2002 and ending in May 2004, from monitoring well CTF-MW3 
installed near SWMU 149. 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and an updated site location map showing the 
soil sampling locations at this site (Figure 1.2 2) are also provided. The location of groundwater 
monitoring well CTF-MW3 is shown in Figure 1.2-3. Because the site description and 
operational history were provided in the initial NFA proposal (SNUNM June 1996), the 
information is only briefly summarized in the risk assessment report in Chapter 4.0. 
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2.0 ADDITIONAL SOIL SAMPLING AT DSS SWMU 149 

On October 10, 2002, one additional sample for HE compounds was collected at DSS 
SWMU 149. The original intent was to collect the sample from a borehole drilled through the 
center of, and beneath, the seepage pit. However, underground utilities had been installed 
across the location of the abandoned seepage pit, and the borehole had to be shifted 
approximately 3 feet further to the south (location SP-3 on Figure 1.2-2). Sampling details and 
results are presented in the following sections. 

2.1 2002 HE Compound Soil Sampling Methodology 

An auger drill rig was used to collect the additional HE soil sample at DSS SWMU 149. The HE 
sample was collected starting at 8 feet below ground surface (bgs), using a Geoprobe™ 
sampler inside the drill rig augers at location SP-3 (Figure 1 .2 2). Once the auger rig had 
reached the top of the sampling interval, a 3- or 4-foot-long by 1.5-inch inside 
diameter Geoprobe TM sampling tube lined with a butyl acetate (BA) sampling sleeve was 
inserted into the borehole and hydraulically driven downward 3 to 4 feet to partially fill the BA 
tube with soil. Refusal, due to shallow bedrock, was encountered at approximately 12 feet bgs 
in borehole SP-3. 

Once the sample tube was retrieved from the borehole, the sample for HE analysis was 
collected by emptying the soil from the BA sleeve into a decontaminated mixing bowl, blending 
with a spatula, and then transferring an aliquot of the blended soil into the sample container. 

The sample was documented and handled in accordance with applicable SNUNM operating 
procedures and was transported to an off-site laboratory for HE compound analysis by EPA 
Method 8330. 

2.2 2002 HE Compound Soil Sampling Results and Conclusions 

HE compound analytical results for the one soil sample collected from the seepage pit borehole 
are summarized in Table 2.2-1. MDLs for the HE soil analysis are presented in Table 2.2-2. No 
HE compounds were detected in the sample collected. 

2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

The laboratory data for the HE soil sample analysis were reviewed and verified/validated 
according to "Verification and Validation of Chemical and Radiochemical Data," Technical 
Operating Procedure (TOP) 94-03, Rev. 0 (SNUNM July 1994). Annex A contains the data 
validation reports for the HE soil sample collected at DSS SWMU 149. The data are acceptable 
for use in this request for a determination of Corrective Action Complete (CAC) without controls. 

No duplicate HE soil samples or equipment blanks (EBs) were collected when the additional HE 
sample was collected at DSS SWMU 149. 
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Table 2.2-1 
Summary of DSS SWMU 149, Building 9930 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Numberb ER Sample 10 Depth (ft) (J.lg/kg) 
605785 9930-SP-3-8-S 8 NO 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
10 = Identification. 
J.lg/kg = Microgram(s) per kilogram. 
NO = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
SWMU =Solid Waste Management Unit. 
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Table 2.2-2 
Summary of DSS SWMU 149, Building 9930 Septic System 
Confirmatory Soil Sampling, HE Compound Analytical MDLs 

October 2002 
(Off-Site Laboratory) 

EPA Method 8330a 
Detection Lim it 

Analyte (j.tg/kg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
j.tg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU =Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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3.0 GROUNDWATER SAMPLING AT DSS SWMU 149 

3.1 Groundwater Monitoring Well CTF-MW3 Installation and Sampling 

Groundwater monitoring well CTF-MW3 was installed with an air-rotary casing hammer (ARCH) 
drilling rig in August 2001 at a location agreed upon by the NMED and SNUNM. The monitoring 
well location is shown in Figure 1.2-3. Figure 3.1-1 shows the borehole for the monitoring well 
being drilled with Building 9930 in the background. The borehole for the well was drilled to 
430 feet bgs and backfilled to 365 feet bgs. The screened interval is from 340 to 360 feet bgs, 
with a sump from 360 to 365 feet bgs. Annex B contains the borehole lithologic log and 
construction diagram for this well. Depth to groundwater was 302.21 feet bgs on January 7, 
2005. 

Monitoring well CTF-MW3 was sampled on a quarterly basis from July 2002 to June 2004 to 
acquire the eight quarters of groundwater data required by the NMED in the June 2000 RSI 
(NMED June 2000). Groundwater sample collection and handling were performed in 
accordance with SNUNM Field Operating Procedure 94-48, "Sampling Groundwater Monitoring 
Wells" (SNUNM July 1996a). 

There are no current plans to continue sampling or to plug and abandon this well. At some 
point in the future the well may be incorporated into the SNUNM Groundwater Protection 
Program or Long-Term Environmental Stewardship monitoring networks. 

3.2 Groundwater Monitoring Well CTF-MW3 Sampling Results and 
Conclusions 

Analytical results for the eight quarters of groundwater samples collected from monitoring 
well CTF-MW3 are presented and discussed in this section. As agreed upon by the NMED and 
SNUNM, the eight quarters of groundwater samples were analyzed for VOCs, HE compounds, 
RCRA metals, and cyanide (SNUNM September 2000). Although not required by the NMED, 
additional samples were also collected and analyzed for nitrate plus nitrite (NPN) and anions 
and cations. These additional samples were collected to further characterize the general ion 
chemistry of groundwater in this well and for purge-water waste characterization purposes. 

VOC analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW3 are summarized in Table 3.2-1. MDLs for the VOC groundwater analyses 
are presented in Table 3.2-2. Trace amounts of five VOCs have been detected in the 
groundwater samples collected. Acetone was detected only in the July 16, 2002 sample. 
Bromodichloromethane was detected in the last two samples collected on March 23, 2004 and 
June 1, 2004. Dibromochloromethane was detected in three of the eight sampling events. 
Chloroform was detected in samples collected from six of the eight sampling events. Toluene 
was detected only in the sample collected on June 1, 2004 and in the associated trip blank (TB). 
No other VOCs were detected in the TBs associated with these samples. 
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Figure 3.1-1 

Drilling the borehole for groundwater monitoring well CTF-MW3 west of DSS SWMU 149 with 
Building 9930 in the background. View to the northeast. August 20, 2001 
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Table 3.2-1 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, VOC Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes VOCs EPA Method 8260Ba) (JJ._g/L) 
Record Sample 

Numberb ER Sample ID Date Acetone Bromodichloromethane Chloroform Dibromochloromethane 
605578 049494-001 07-16-02 14.0 
605762 060022-001 11-07-02 NO (4.5) 
606085 061026-001 02-11-03 ND (4.5) 
606259 061681-001 04-29-03 ND (4.5) 
606694 063016-001 08-28-03 ND (4.5) 
606914 063529-001 12-03-03 ND (4.5) 
607338 064411-001 03-23-04 ND (4.5) 
607545 065030-001 06-01-04 NO (4.5) 

Quality Assurance/Quality Control Samples-Trip Blank Samples (!J.g/L) 
605578 049499-001 07-16-02 
605762 060030-001 11-07-02 
606085 061032-001 02-11-03 
606259 061684-001 04-29-03 
606694 063017-001 08-28-03 
606914 063530-001 12-03-03 
607338 064412-001 03-23-04 
607545 065031-001 06-01-04 

Regulatory Limits 
Maximum Contaminant Levelc 
Maximum Allowable Concentrationd _I 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 

NO (4.5) 
ND (4.5) 
NO (4.5) 
NO (4.5) 
NO (4.5) 
ND (4.5) 
ND (4.5) 
NO (4.5) 

NE 
NE 

NO (0.38) ND{0.36 
ND (0.38) 0.481 J (1.0 
ND (0.38) 0.503 J 1.0 
ND (0.38) 0.649 J 1.0 
ND (0.38) 0.402 J 1.0 
ND (0.38) ND (0.36) 

0.547 J (1.0 0.559 J (1.0 
0.496 J (1.0 0.527 J 1.0 

NO (0.38) NO (0.36) 
NO (0.38) NO (0.36) 
NO (0.38) ND (0.36) 
ND (0.38) NO (0.36) 
ND (0.38) NO (0.36) 
ND (0.38) ND (0.36) 
ND (0.38) ND (0.36) 
ND (0.38) NO (0.36) 

NE NE 
NE I NE I -

cMaximum contaminant level established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b)). 
dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103 . 
CFR = Code of Federal Regulations. MDL = Method detection limit. 
DSS = Drain and Septic Systems. ~J.g/L = Microgram(s) per liter. 

NO (0.29) 
ND (0.29) 

0.297 J (1.0 
NO (0.29) 
ND (0.29) 
NO (0.29) 

0.467 J (1.0 
0.330 J (1.0 

NO (0.29) 
NO (0.29) 
NO (0.29) 
NO (0.29) 
NO (0.29) 
ND (0.29) 
NO (0.29) 
ND (0.29) 

NE 
NE 

Toluene 
ND_(0.39) 
NO (0.39) 
ND (0.39) 
ND (0.39) 
NO (0.39) 
NO (0.39) 
ND_(0.39) 

0.447 J (1.0) 

NO (0.39) 
NO (0.39) 
NO (0.39) 
NO (0.39) 
NO (0.39) 
ND (0.39) 
ND (0.39) 

0.713 J (1.0) 

1,000 

I 750 

EPA =U.S. Environmental Protection Agency. NO () = Analyte not detected above the MDL, shown in parentheses. 
ER = Environmental Restoration. NE = Not established. 
ID = Identification. NMAC = New Mexico Administrative Code . 
J () =The reported value is greater than or equal to the MDL but is less SWMU =Solid Waste Management Unit. 

than the practical quantitation limit, shown in parentheses. VOC = Volatile organic compound. 



Table 3.2-2 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, VOC Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Method 8260B8 

Detection Limit 
Analyte (tJ,g/L) 

Acetone 4.5 
Benzene 0.33 
Bromodichloromethane 0.38 
Bromoform 0.5 
Bromomethane 0.5 
2-Butanone 2.31 
Carbon disulfide 1.91 
Carbon tetrachloride 0.29 
Chlorobenzene 0.32 
Chloroethane 0.5 
Chloroform 0.36 
Chloromethane 0.5 
Dibromochloromethane 0.29 
1, 1-Dichloroethane 0.41 
1 ,2-Dichloroethane 0.29 
1, 1-Dichloroethene 0.41 
cis-1 ,2-Dichloroethene 0.3 
trans-1 ,2-Dichloroethene 0.37 
1 ,2-Dichloropropane 0.25 
cis-1 ,3-Dichloropropene 0.3 
trans-1 ,3-Dichloropropene 0.29 
Ethylbenzene 0.21 
2-Hexanone 1.45 
Methylene chloride 3.3 
4-Methyl-2-pentanone 1.78 
Styrene 0.25 
1,1 ,2,2-Tetrachloroethane 0.49 
Tetrachloroethane 0.33 
Toluene 0.39 
1,1, 1-Trichloroethane 0.34 
1 , 1 ,2-Trichloroethane 0.44 
Trichloroethane 0.36 
Vinyl acetate 1.32 
Vinyl chloride 0.55 
Xylene 0.25-0.83 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
tJ,g/L = Microgram(s) per liter. 
SWMU =Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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HE Compounds 

HE compound analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW3 are summarized in Table 3.2-3. MDLs for the HE groundwater analyses are 
presented in Table 3.2-4. A trace amount of 2-amino-4,6-dinitrotoluene was detected in the 
sample collected on July 16, 2002 during the first sampling event. No HE compounds were 
detected in any subsequent groundwater sample collected from this well. 

Table 3.2-3 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, HE Compound Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

HE 
(EPA Method 8330Ba) 

Sample Attributes (~-tg/L) 
Record Sample 

Numberb ER Sample ID Date 2-Amino-4,6-dinitrotoluene 
605578 049494-015 07-16-02 0.085 J (0.1 04 
605762 060022-015 11-07-02 
605762 060022-R15c 11-07-02 
606085 061026-015 02-11-03 
606259 061681-015 04-29-03 
606694 063016-015 08-28-03 
606914 063529-015 12-03-03 
607338 064411-015 03-23-04 
607545 065030-015 06-01-04 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cReanalysis. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
HE =High explosive(s). 
ID =Identification. 

ND (0.0779) 
ND (0.0779) 
ND (0.0779) 
ND (0.0779) 
ND (0.0822) 
ND (0.0779) 
ND (0.325) 
ND (0.325) 

J ( ) =The reported value is greater than or equal to the MDL but is less than 

MDL 
j..tg/L 
ND () 
SWMU 

the practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per liter. 
= Not detected above the MDL, shown in parentheses. 
= Solid Waste Management Unit. 
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Table 3.2-4 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, HE Compound Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Method 8330Ba 
Detection Limit 

Analyte (J.tg/L) 
2-Amino-4,6-dinitrotoluene 0.0779-0.325 
4-Amino-2,6-dinitrotoluene 0.0409-0.162 
1 ,3-Dinitrobenzene 0.033-0.325 
2,4-Dinitrotoluene 0.0349-0.325 
2,6-Dinitrotoluene 0.0501-0.182 
HMX 0.0779-0.162 
Nitrobenzene 0.0131-0.162 
2-Nitrotoluene 0.064-0.162 
3-Nitrotoluene 0.064-0.325 
4-Nitrotoluene 0.064-0.325 
RDX 0.053-0.162 
Tetryl 0.032--Q.487 
1 ,3,5-Trinitrobenzene 0.0249-0.325 
2,4,6-Trinitrotoluene 0.0779-0.162 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL =Method detection limit. 
11g/L = Microgram(s) per liter. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU =Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 

RCRA Metals 

RCRA metals analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW3 are summarized in Table 3.2-5. MDLs for the RCRA metals in groundwater 
analyses are presented in Table 3.2-6. Selenium was detected in all eight groundwater 
samples at concentrations slightly above the NMED-approved background concentration 
(Dinwiddie September 1997). All other metal concentrations were below the NMED-approved 
background or other promulgated regulatory limits. 

Total Cyanide, NPN, Anions and Cations 

Cyanide, NPN, and anions and cations analytical results for the eight sets of groundwater 
samples collected from monitoring well CTF-MW3 are summarized in Table 3.2-7. MDLs for the 
cyanide, NPN, and anions and cations analyses are presented in Table 3.2-8. Cyanide was 
detected in one of the eight samples collected. NPN was detected at concentrations slightly 
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Table 3.2-5 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, RCRA Metals Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 3005/7470a) (mg/L) 
Record Sample 

Numberb ER Sample 10 Date Arsenic Barium 
605578 049494-008 07-16-02 0.00103 J 0.0228 

(0.003) 
605762 060022-008 11-07-02 0.00211 J 0.0229 

(0.003) 
606085 061026-008 02-11-03 0.00256 J 0.0271 

(0.003) 
606259 061681-008 04-29-03 NO (0.001) 0.0271 

606694 063016-008 08-28-03 0.00354 0.0281 

606914 063529-008 12-03-03 0.00361 0.0320 

607338 064411-010 03-23-04 0.0014 J 0.0278 
(0.003) 

607545 065030-010 06-01-04 0.00129 J 0.0281 
(0.003) 

Regulatory Limits (mg!L) 

Maximum Contaminant Levelc 0.010 2.0 

Maximum Allowable Concentrationd 0.1 1.0 

Background Concentration6 0.014 0.12 

Note: Values in bold exceed background groundwater concentrations. 

aEPA November 1986. 

b Analysis request/chain-of-custody record. 

Cadmium Chromium Lead 
NO (0.00004) NO (0.00038) 0.000081 J 

(0.002) 
NO (0.00004) 0.000915 J 0.000672 J 

(0.003) (0.002) 
0.000071 J 0.00116 J 0.000392 J 

(0.001) (0.003) (0.002) 
0.00005 J NO (0.00038 J) 0.00028 J 

(0.001) (0.002) 
NO (0.00004) 0.00209 J 0.000334 J 

(0.003) (0.002) 
0.000052 J 0.00177 J 0.000263 J 

(0.001) (0.003) (0.002) 
NO (0.00004) 0.00125 J 0.000226 J 

(0.003) (0.002) 
0.000045 J 0.00114 J 0.0005 J 

(0.001) (0.003) (0.002) 

0.005 0.1 NE 

0.01 0.05 0.05 

0.00047 0.043 0.01 

cMaximum contaminant level. Established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 

dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 
6 Dinwiddie September 1997. 
CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 

= Method detection limit. 
= Milligram(s) per liter. 

Mercury 
NO (0.000047) 

NO (0.000047 J) 

NO (0.000047) 

NO (0.000047) 

NO (0.000047 J) 

NO (0.000047) 

NO (0.000047 J) 

0.000103 J 
(0.0002) 

0.002 

0.002 

0.002 

Selenium 
0.0147 

0.0152 

0.0163 

0.0174 

0.0176 

0.0155 

0.0174 

0.0163 

0.05 

0.05 

0.005 

EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 

MDL 
mg!L 
NO() 
NE 
NMAC 
RCRA 
SWMU 

= Not detected above the MDL, shown parentheses. 
= Not established. 

ID = Identification. 
J = Analytical result was qualified as an estimated value. 
J ( ) =The reported value is greater than or equal to the MDL, but is less than the 

practical quantitation limit, shown in parentheses. 

= New Mexico Administrative Code. 
= Resource Conservation and Recovery Act. 
= Solid Waste Management Unit. 

Silver 
NO (0.00004) 

NO (0.00004) 

0.000105 J 
(0.001) 

0.000061 J 
(0.001) 

0.000052 J 
(0.001) 

NO (0.00004) 

0.000046 J 
(0.001) 

NO (0.00004) 

NE 

0.05 

< 0.010 



Table 3.2-6 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, RCRA Metals Analytical MDLs 
July 2002-May 2004 
(Off-Site Laboratory) 

EPA Methods 3005/747oa 
Detection Limits 

Analyte (mg/L) 
Arsenic 0.001 
Barium 0.00019 
Cadmium 0.00004 
Chromium 0.00038 
Lead 0.00005 
Mercury 0.000047 
Selenium 0.00064 
Silver 0.00004 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/L = Milligram(s) per liter. 
RCRA = Resource Conservation and Recovery Act. 
SWMU =Solid Waste Management Unit. 
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Table 3.2-7 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, Total Cyanide, Nitrate plus Nitrite 
Anions and Cations Analytical Results 

July 2002-June 2004 
(Off-Site Laboratory) 

Sam_Qie Attributes (EPA Methods 353.1/3005/901219056)a mg!L) 
Record Sample Nitrate plus 

Numberb ER Sample ID Date Total Cyanide Nitrite Bromide Calcium Chloride Fluoride 
605578 049494 07-16-02 ND 0.00172 5.55 1.21 236 
605762 060022 11-07-02 ND 0.00172 5.3C 0.947 213 
606085 061026 02-11-03 ND 0.00172 4.9ll 1.24 211 
606259 061681 04-29-03 ND (0.00172 J) 5.95 1.20 219 
606694 063016 08-28-03 ND (0.00172 6.35 1.18 198 
606914 063529 12-03-03 0.00197 J (0.005) 2.59 1.33 223 
607338 064411 3-23-04 ND (0.00172) 1.67 0.848 210 
607545 065030 06-01-04 ND (0.00172 J) 1.99 1.30 207 

Regulatory Limits 

Maximum Contaminant Levelc 0.2 10 NE NE 

Maximum Allowable Concentrationd 0.2 10 NE NE 

Background Concentratione NE 4.0 NE NE 

Note: Values in bold exceed either background or maximum allowable groundwater concentrations. 

aEPA November 198q. 

b Analysis request/chain-of-custody record. 

141 
155 
141 
127 
133 
133 
130 
132 

NE 

NE 

NE 

cMaximum contaminant level. Established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 

dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 

eDinwiddie September 1997. 
CFR =Code of Federal Regulations. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ID = Identification. 
J = Analytical result was qualified as an estimated value. 

1.91 
1.8~ 

2.2_1 
2.1E 
2.16 
2.2~ 
2.2 
2.45 

4.0 

1.6 

NE 

Magnesium 
59.7 
49.1 
50.5 
55.0 
53.0 
53.3 
49.7 
53.5 

NE 

NE 

NE 

J ( ) = The reported value is greater than or equal to the MDL, but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg!L = Milligram(s) per liter. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
NE = Not established. 
NMAC = New Mexico Administrative Code. 
SWMU = Solid Waste Management Unit. 

Potassium 
15.1 
14.1 
13.2 
13.4 
12.1 
13.1 
12.4 
12.9 

NE 

NE 

NE 

Sodium Sulfate 
184 481 
191 543 
188 540 
173 505 
168 522 
200 547 
152 513 
170 531 

NE NE 

NE NE 

NE NE 



Table 3.2-8 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, Total Cyanide, Nitrate plus Nitrite 
Anions and Cations Analytical MDLs 

July 2002-May 2004 
(Off-Site Laboratory) 

EPA Method 353.1 /3005/9012/9056a 
Detection Limits 

Analyte (mg/L) 
Total Cyanide 0.00172 
Nitrate plus Nitrite 0.05-0.1 
Bromide 0.0978-0.489 
Calcium 0.04 
Chloride 0.161-0.322 
Fluoride 0.0553 
Magnesium 0.00633-0.0317 
Potassium 0.0151 
Sodium 0.00968 
Sulfate 0.965-1.93 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/L = Milligram(s) per liter. 
SWMU =Solid Waste Management Unit. 

above the NMED-approved background (Dinwiddie September 1997) in the first five samples 
collected. No regulatory or background limits have been established for bromide, calcium, 
chloride, magnesium, potassium, sodium, or sulfate in groundwater. The concentrations 
measured for these individual anions and cations were similar for the eight quarters of sampling. 

Fluoride concentrations slightly exceeded the maximum allowable concentration (20 NMAC 
[New Mexico Administrative Code] 6.2, Sec. 3101) in all eight samples collected. The fluoride 
detected in well CTF-MW3 groundwater is most likely naturally occurring. None of the known 
activities conducted at Building 9930 would have produced a discharge of fluoride 
contamination to the environment. Additionally, abandoned fluorite mines occur in the foothills 
of the Manzanita Mountains approximately 5 miles east and southeast of SWMU 149. These 
mines were developed on deposits of fluorite (CaF2 ) that were emplaced by calcium fluoride
bearing groundwater circulating along deep seated, high-angle faults bounding the east side of 
the Rio Grande rift. 

3.3 Groundwater Sampling Quality Assurance/Quality Control Samples 
and Data Validation Results 

The laboratory data for the eight sets of groundwater sample analyses were reviewed and 
verified/validated according to "Verification and Validation of Chemical and Radiochemical 
Data," TOP 94-03, Rev. 0 (SNUNM July 1994). Annex C contains the data validation reports for 
the eight groundwater samples collected at this site. 
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As part of the SNUNM groundwater sampling program, QA/QC samples were collected. These 
included duplicate, EB, and TB samples. Aqueous EB samples were randomly collected to 
demonstrate the efficacy of the equipment decontamination process; therefore EB samples 
were not necessarily collected prior to the sampling of each DSS well. No EB samples were 
collected prior to the sampling of DSS monitoring well CTF-MW3. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC groundwater samples. A trace of toluene was detected in the last TB shipped with the 
June 4, 2004, samples. Toluene was the only VOC detected in the TBs associated with the 
eight VOC groundwater samples collected from this monitoring well (Table 3.2-1 ). 

No duplicate groundwater samples were collected during the eight rounds of sampling from 
monitoring well CTF-MW3. 
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4.0 RISK ASSESSMENT REPORT FOR DSS SWMU 149 

4.1 Site Description and History 

DSS SWMU 149, the Building 9930 Septic System at SNUNM, is located in the Coyote Test 
Field on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted 
to the U.S. Department of Energy (DOE). The abandoned septic system consisted of a 
750-gallon septic tank connected to a single seepage pit. Available information indicates that 
Building 9930 was constructed in 1961 (SNUNM March 2003), and it is assumed that the septic 
system was constructed at the same time. By 1993, the septic system discharges were routed 
to the City of Albuquerque sanitary sewer system (Jones July 1993). The old septic system line 
was disconnected and capped, and the system was abandoned in place concurrent with this 
change (Romero September 2003). Waste in the septic tank was removed and managed 
according to SNUNM policy. The empty and decontaminated septic tank was inspected by the 
NMED on November 7, 1995, and a closure form was signed (SNUNM November 1995). The 
septic tank and seepage pit were then backfilled with clean, native soil from the area in early 
1996. 

Environmental concern about DSS SWMU 149 is based upon the potential for the release of 
COGs in effluent discharged to the environment via the septic system seepage pit at this site. 
Because operational records were not available, the investigation was planned to be consistent 
with other DSS site investigations and to sample for possible COGs that may have been 
released during facility operations. 

The ground surface in the vicinity of the site slopes to the west. The closest drainage lies 
approximately 1 ,300 feet south of the site and terminates in the playa just west of KAFB. No 
springs or perennial surface-water bodies are located within 3.3 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is potentially 
rapid because the surface slopes to the west. Infiltration of precipitation is almost nonexistent 
as virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNUNM March 1996). Most of the area immediately surrounding DSS SWMU 149 is unpaved 
with some native vegetation, and no storm sewers are used to direct surface water away from 
the site. 

DSS SWMU 149 lies at an average elevation of approximately 5,570 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in Precambrian granite and 
quartzite bedrock. As measured in the nearest groundwater monitoring well, CTF-MW3, 
approximately 320 feet to the west of Building 9930, groundwater is 302 feet bgs. Groundwater 
flow is thought to be to the west in this area (SNUNM April2004). The nearest production wells 
are KAFB-4, approximately 4.7 miles to the northwest, and KAFB-11, approximately 4.5 miles to 
the north. 

4.2 Data Quality Objectives 

Soil sampling was conducted in 1995 and 2002 in accordance with the rationale and procedures 
described in the approved "Septic Tanks and Drainfields ADS [Activity Data Sheet]-1295 RCRA 
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Facility Investigation [RFI] Work Plan" (SNUNM March 1993}, the SAP for the RFI of the septic 
tanks and drainfields (IT March 1994), and subsequent site-specific addenda to the Work Plan 
and SAP based upon discussions with the NMED/HRMB. 

Groundwater sampling was conducted at DSS SWMU 149 on a quarterly basis from July 2002 
to June 2004. Groundwater is not evaluated in this risk assessment because, with the 
exception of fluoride, concentrations of detected COCs were below promulgated regulatory 
limits, and because no groundwater exposure pathway exists at this site. Fluoride groundwater 
concentrations slightly exceeded the New Mexico maximum allowable concentration, but were 
below the EPA maximum contaminant level. Fluoride concentrations are probably naturally 
occurring and not associated with a release. 

The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 4.2-1 summarizes the rationale for determining the soil sampling locations at this site. 
The source of potential COCs at DSS SWMU 149 was effluent discharged to the environment 
from the seepage pit at this site. 

Table 4.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 149 Potential COC 
Sampling Area(s) Source 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
septic tank environment from 

the septic tank 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
seepage pit environment from 

the seepage pit. 

coc 
DSS 
NA 
SWMU 

= Constituent of concern. 
= Drain and Septic Systems. 
= Not applicable. 
=Solid Waste Management Unit. 

Number of Sample 
Sampling Density Sampling Location 
Locations (sam pies/acre) Rationale 

2 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from septic tank 

3 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the seepage 
pit 

Initial attempts in January 1995 to collect soil samples using a Geoprobe™ were only partially 
successful due to the presence of shallow bedrock in the area. As a result, it was not possible 
to collect soil samples from the deep sampling intervals. The 1995 sampling intervals started at 
7 feet bgs in the two boreholes adjacent to the septic tank and at 8 feet bgs in the two boreholes 
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adjacent to the seepage pit. The depths were approximately equal to the bases of these 
structures. Soil samples were collected using procedures described in the NFA proposal 
(SNUNM June 1996). 

The 1995 soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), 
RCRA metals, hexavalent chromium, cyanide, tritium, and radionuclides by gamma 
spectroscopy. The samples were analyzed by off-site laboratories (Quanterra Environmental 
Services [QES], General Engineering Laboratories, Inc. [GEL], and Thermo Analytical 
lnc./Eberline Laboratories [TMA]) and the on-site Radiation Protection Sample Diagnostics 
(RPSD) Laboratory. Samples were also screened for trinitrotoluene (TNT) and soil pH at the 
on-site Environmental Restoration Chemistry Laboratory. No TNT was detected; therefore, 
these TNT samples are not used in the risk assessment analysis. Table 4.2-3 summarizes the 
analytical methods and data quality requirements from the RFI Work Plan (SNUNM March 
1993) and the SAP for the RFI of septic tanks and drainfields (IT March 1994). 

As described in Chapter 2.0, on October 10, 2002, one additional sample for HE compounds 
was collected at this site and analyzed by GEL using EPA Method 8330. 

QA/QC samples were collected during the sampling effort according to the ER Project Quality 
Assurance Project Plan. The QA/QC samples consisted of one TB (for VOCs only), one set of 
field duplicate samples, and one set of EB samples. No significant QA/QC problems were 
identified in the QA/QC samples. Table 4.2-2 summarizes the types of confirmatory and QA/QC 
samples collected at the site and the laboratories that performed the analyses. 

All of the DSS SWMU 149 soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from QES, GEL, and TMA were reviewed according to "Verification and 
Validation of Chemical and Radiochemical Data," TOP 94-03, Rev. 0 (SNUNM July 1994) or 
earlier ER Project Administrative Operating Procedures (AOPs). The 2002 HE sample data 
were verified/validated according to "Data Validation Procedure for Chemical and 
Radiochemical Data," ER Project AOP 00-003 (SNUNM December 1999). The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996b) or an 
earlier procedure. The reviews confirmed that the analytical data are defensible and therefore 
acceptable for use in this RSI response. Therefore, the data quality objectives (DQOs) have 
been fulfilled. 

4.3 Determination of Nature, Rate, and Extent of Contamination 

4.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 149 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
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Table 4.2-2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS SWMU 149 

Sample Type VOCs SVOCs 
Confirmatory 4 4 
Duplicates 1 1 
EBs and TBsa 2 1 
Total Samples 7 6 

~alytical Laboratory QES QES 

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s) 
QA/QC = Quality assurance/quality control. 
OES = Quanterra Environmental Services. 
RCRA =Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory . 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TB = Trip blank. 
TMA = Thermo Analytical lnc./Eberline Laboratories. 
VOC = Volatile organic compound. 

HE Hexavalent 
Compounds RCRA Metals Chromium Total Cyanide 

1 4 4 4 
0 1 1 1 
0 1 0 1 
1 6 5 6 

GEL QES QES QES 

Gamma 
Spectroscopy 

Tritium Radionuclides 
1 1 
0 0 
0 0 
1 1 

TMA RPSD 



Table 4.2-3 
Summary of Data Quality Requirements for DSS SWMU 149 

Analytical Data Quality 
Methoda Level QES GEL TMA 

VOCs Defensible 4 None None 
EPA Method 8260 
SVOCs Defensible 4 None None 
EPA Method 8270 
HE Compounds Defensible None 1 None 
EPA Method 8330 
RCRA Metals Defensible 4 None None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 4 None None 
EPA Method 7196A 
Total Cyanide Defensible 4 None None 
EPA Method 9012A 
Tritium Defensible None None 1 
EPA Method 906.0 or 
equivalent 
Gamma Spectroscopy Defensible None None None 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include composite samples or QAJQC samples such as 
duplicates, trip blanks, and equipment blanks. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
QAJQC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TMA =Thermo Analytical lnc./Eberline. 
VOC =Volatile organic compound. 

RPSD 
None 

None 

None 

None 

None 

None 

None 

1 

develop the final conceptual site model for SWMU 149, which is presented in this risk 
assessment report. The quality of the data specifically used to determine the nature, migration 
rate, and extent of contamination is described in the following sections. 

4.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
SWMU 149 are evaluated using laboratory analyses of the soil samples. The analytical 
requirements include analyses for VOCs, SVOCs, HE compounds, RCRA metals, hexavalent 
chromium, cyanide, tritium, and radionuclides by gamma spectroscopy. The analytes and 
methods listed in Tables 4.2-2 and 4.2-3 are appropriate to characterize the COGs and potential 
degradation products at SWMU 149. 
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4.3.3 Rate of Contaminant Migration 

The septic system at DSS SWMU 149 was deactivated in the early 1990s when Building 9930 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COCs that may have been introduced into the subsurface via the septic system 
at this site was therefore dependent upon the volume of aqueous effluent discharged to the 
environment from this system when it was operational. Any migration of COCs from this site 
after use of the septic system was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COCs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at SWMU 149. 

4.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at five locations adjacent to the 
effluent release points and areas (septic tank and seepage pit) at the site to assess whether 
releases of effluent from the septic system caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 7 feet bgs adjacent to the septic 
tank and 8 feet bgs adjacent to the seepage pit. Sampling intervals started at the depths at 
which effluent discharged from the septic tank seepage pit would have entered the subsurface 
environment at the site. This sampling procedure was required by NMED regulators and has 
been used at numerous DSS-type sites at SNUNM. The soil samples are considered to be 
representative of the soil potentially contaminated with the COCs at this site and are sufficient to 
determine the vertical extent of COCs. 

4.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
SWMU 149 NFA proposal (SNUNM June 1996) describes the identification of COCs and the 
sampling that was conducted in order to determine the concentration levels of those COCs 
across the site. Generally, COCs evaluated in this risk assessment include all detected organic 
and all inorganic and radiological COCs for which samples were analyzed. When the detection 
limit of an organic compound is too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound is retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation uses only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4.4-1 and 4.4-2. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

AU6-05/WP/SNL05:R5700.doc 4-6 840857.03 01 06/09/05 4:55PM 



}> 

a; 
6 

~ 
~ 
iJ 
(Jl 

Ci 
0 a. 
g 

~ 
I 

-....! 

~ 
(l) 
(Jl ..... 
0 
w 
~ 

~ 
~ 
(Jl 

"'" Oi 
(Jl 

"U 
s: 

Table 4.4-1 
Nonradiological COGs for Human Health Risk Assessment at DSS SWMU 149 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Bioaccumulator?b 

Concentration Background Applicable SNUNM BCF 
(All Samples) Concentration Background Screening (maximum 

COG (mg/kg) (mg/kg)a Value? aquatic) 

Inorganic 
Arsenic 4.1 7 Yes 44c 

Barium 147 214 Yes 170d 

Cadmium 0.25e 0.9 Yes 64C 

Chromium, total 3.9 12.8 Yes 16c 

Chromium VI o.ose NC Unknown 16C 

Cyanide o.se NC Unknown NC 

Lead 7.4 11.8 Yes 49c 

Mercury o.ose <0.1 Yes 5,500C 

Selenium 0.25e <1 Yes aoo1 

Silver 0.55J <1 Yes o.sc 

Organic 
Acetone 0.0091 J NA NA 0.699 

Methylene Chloride 1 0.0022 J 1 NA 1 NA 1 59 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Coyote Test Field Supergroup. 
bNMED March 1998a. 
cvanicak March 1997. 
dNeumann 1976. 

Log K0w 

(for organic COGs) 

--
--
--
--
--
--
--
--
--
--

-0.249 

I 1.259 

eNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum detected concentration). 
1Callahan et al. 1979. 
9Howard 1990. 

BCF = Bioconcentration factor. 

COG = Constituent of concern. 

NC = Not calculated. 

NMED = New Mexico Environment Department. 

I 

DSS 

J 
= Drain and Septic Systems. 

=Estimated concentration. 

SNUNM = Sandia National Laboratories/New Mexico. 

SWMU =Solid Waste Management Unit. 

Kow 
Log 
mg/kg 

NA 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 

= Not applicable. 

= Information not available. 

(BCF>40, 
Log K0w>4) 

Yes 

Yes 
Yes 

No 

No 

Unknown 

Yes 

Yes 

Yes 

No 

No 

No 
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Table 4.4-2 
Radiological COGs for Human Health Risk Assessment at DSS SWMU 149 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COG 
Activity Less Than or 

Maximum Activity SNUNM Background Equal to the Applicable 
(All Samples) Activity SNUNM Background BCF 

COG (pCi/q)a (pCi/q)b Screeninq Value? (maximum aquatic) 
Cesium-137 NO (0.0569) 0.079 Yes 
Thorium-232 0.814 1.01 Yes 
Tritium 0.0255 0.021e No 
Uranium-235 ND (0.304) 0.18 No 
Uranium-238 1.26 1.4 Yes 

----·-

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Coyote Test Field Supergroup. 
cNMED March 1998a . 

3,000d 
3,000d 

NA 
900d 
900d 

.,. dBaker and Soldat 1992. 

Is COG a 
Bioaccumulator?c 

(BCF >40) 

Yes 
Yes 
No 

Yes 
Yes 

c!o eTharp February 1999, 420 pCi/L = 0.21 pCi/g assuming a soil density of 1 gram/cubic centimeter and 5 percent soil moisture. 
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BCF = Bioconcentration factor. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
NO ( ) =Not detected above the MDA, shown in parentheses. 
ND ( ) = Not detected, but the MDA (shown in parentheses) exceed background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 



Table 4.4-1 lists the nonradiological COGs and Table 4.4-2 lists the radiological COGs for the 
human health risk assessment at DSS SWMU 149. All samples were collected from depths of 
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNUNM maximum background concentration values (Dinwiddie 
September 1997). Section 4.6.4.2 discusses the results presented in Tables 4.4-1 and 4.4-2. 

4.5 Fate and Transport 

The primary releases of COGs at DSS SWMU 149 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9930 septic system. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site. Because the seepage pit is no longer active, 
additional infiltration of water is not expected. Infiltration of precipitation is essentially 
nonexistent at SWMU 149, as virtually all of the moisture either drains away from the site or 
evaporates. Because groundwater at this site is approximately 302 feet bgs, the potential 
for COGs to reach groundwater through the unsaturated zone above the water table is 
extremely low. 

The COGs at DSS SWMU 149 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COGs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of uranium-235, the aridity of the environment 
at this site, and the lack of potential contact with biota, none of these mechanisms are expected 
to result in significant losses or transformations of the inorganic COGs. 

The organic COGs at DSS SWMU 149 are limited to VOCs. Organic COGs may be degraded 
through photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore 
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COGs in the soil, the loss of acetone and methylene chloride through volatilization is 
expected to be minimal. 

Table 4.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 149. 
The COGs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COGs is low, and loss through decay of uranium-235 is insignificant because 
of its long half-life. 
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Table 4.5-1 
Summary of Fate and Transport at DSS SWMU 149 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

4.6 Human Health Risk Assessment 

4.6.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed 
to the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the EPA, NMED, and DOE to 
determine whether further evaluation and potential site cleanup are required. 
Nonradiological COC risk values also are compared to background risk so that an 
incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

4.6.2 Step 1 . Site Data 

Section 4.1 of this risk assessment provides the site description and history for DSS 
SWMU 149. Section 4.2 presents a comparison of results to DQOs. Section 4.3 discusses 
the nature, rate, and extent of contamination. 
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4.6.3 Step 2. Pathway Identification 

DSS SWMU 149 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Annex D for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
SWMU 149 is approximately 302 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 4.6.3-1 shows the conceptual site model flow diagram for DSS SWMU 149. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

4.6.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

4.6.4.1 Methodology 

Maximum concentrations of non radiological COGs are compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4.4-1 and used to calculate risk attributable 
to background in Section 4.6.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COGs that exceed the SNUNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 
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4.6.4.2 Results 

Tables 4.4-1 and 4.4-2 show the DSS SWMU 149 maximum COC concentrations that were 
compared to the SNUNM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. For the nonradiological COGs, no constituents were measured 
at concentrations greater than the background screening values. Two constituents (cyanide 
and hexavalent chromium) do not have quantified background screening concentrations; 
therefore it is unknown whether these COGs exceed background. Two constituents (acetone 
and methylene chloride) are organic compounds that do not have corresponding background 
screening values. 

For the radiological COGs, two constituents (tritium and uranium-235) exhibited a detection or 
MDA greater than the background screening levels. 

4.6.5 Step 4. Identification of Toxicological Parameters 

Tables 4.6.5-1 (nonradiological) and 4.6.5-2 (radiological) list the COGs retained in the risk 
assessment and provide the values for the available toxicological information. The toxicological 
values for the nonradiological COGs presented in Table 4.6.5-1 were obtained from the 
Integrated Risk Information System (IRIS) (EPA 2004a), the Health Effects Assessment 
Summary Tables (HEAST) (EPA 1997a), the Risk Assessment Information System (ORNL 
2003), the EPA Region 6 electronic database (EPA 2004b), and the Technical Background 
Document for Development of Soil Screening Levels (NMED February 2004). Dose conversion 
factors (DCFs) used in determining the excess TEDE values for radiological COGs for the 
individual pathways are the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

4.6.6 Step 5. Exposure Assessment and Risk Characterization 

Section 4.6.6.1 describes the exposure assessment for this risk assessment. Section 4.6.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COGs for both the industrial and residential land-use 
scenarios. 
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Table 4.6.5-1 
Toxicological Parameter Values for DSS SWMU 149 Nonradiological COCs 

I 
Rf00 I I RfDinh I I SF0 I SFinh 

coc (mQ/kQ-d) Confidencea (mQ/kQ-d) Confidencea (mQ/kg-d)-1 (mQ/kQ-d)·1 

Inorganic 
Chromium VI I 3E-3c I L I 2.3E-6c I L I -- I 4.2E+1 
Cyanide I 2E-2c I M I -- I -- I -- I --
Organic 
Acetone I 1 E-1 c I L I 1 E-1 e I -- I -- I --
Methylene Chloride I 6E-2c I M I 8.6E-19 I -- . __l__ 7.g-3:______j_. 1.6E-3c 

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
S2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D =Not classifiable as to human carcinogenicity. 

croxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
eroxicological parameter values from EPA Region 6 (EPA 2004b) . 
t-roxicological parameter values from Risk Assessment Information System (ORNL 2003) . 
9Toxicological parameter values from HEAST (EPA 1997a). 
ASS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)·1 = Per milligram per kilogram-day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfD0 =Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

I Cancer Classb I 
I A I 
I D I 

I D I 
I S2 I -

ASS 

0.01d 
0.1 d 

0.01 1 

0.1d 



Table 4.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 149 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Tritium 7.2E-14 9.6E-14 O.OOE+O A 
Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1 /pCi = One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 

4.6.6.1 Exposure Assessment 

Annex D provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COCs, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 

4.6.6.2 Risk Characterization 

Table 4.6.6-1 shows an HI of 0.00 for the DSS SWMU 149 nonradiological COCs and an 
estimated excess cancer risk of 2E-8 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COCs. Table 4.6.6-2 shows an HI of 0.00 and no quantified 
estimated excess cancer risk for the SWMU 149 associated background constituents under the 
designated industrial land-use scenario. 
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Table 4.6.6-1 
Risk Assessment Values for DSS SWMU 149 Nonradiological COGs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard 
I 

Cancer Hazard 
I 

Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Chromium VI 0.5b 0.00 I 1E-9 0.00 I 2E-9 
Cyanide 0.5b 0.00 I -- 0.00 I --
Organic 
Acetone 0.0091 J 0.00 I -- 0.00 I --
Methylene Chloride 0.0022 J 0.00 I 1 E-8 0.00 I 3E-8 

Total 0.00 I 1E-8 0.00 I 3E-8 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Table 4.6.6-2 
Risk Assessment Values for DSS SWMU 149 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Chromium VI NC --
Cyanide NC --

Total 0.00 

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU =Solid Waste Management Unit. 

= Information not quantified. 
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Cancer 
Risk 

--
--

--

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
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For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE 
of 2.1 E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS SWMU 149 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 2.4E-7. 

For nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 3E-8 (Table 4.6.6-1). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although the 
EPA (1991) guidelines generally recommend that inhalation not be included in a residential 
land-use scenario, this pathway is included because of the potential for soil in Albuquerque, 
New Mexico, to be eroded and for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered (see 
Annex D). Table 4.6.6-2 shows an HI of 0.00 and no quantified estimated excess cancer risk for 
the DSS SWMU 149 associated background constituents under the residential land-use 
scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
5.3E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 149 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 149 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 5.1E-7. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b). This summation is tabulated in Section 4.6.9. 

4.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 
(less than the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated 
excess cancer risk is 2E-8. NMED guidance states that cumulative excess lifetime cancer risk 
must be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below 
the suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated 
incremental excess cancer risk is 1.54E-8 for the industrial land-use scenario. These 
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incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs under an industrial land-use scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
2.1 E-2 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b ). The estimated incremental excess cancer risk is 2.4E-7. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 3E-8. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.00 and the estimated incremental cancer risk is 3.27E-8 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
5.3E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 5.1 E-7. 

4.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 149 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at 
effluent release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at SWMU 149. 

Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 4.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Risk Assessment Information 
System (ORNL 2003), and Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
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conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. For the radiological COCs, the conclusion of the risk assessment is that 
potential effects on human health for both the industrial and residential land-use scenarios are 
below background and represent only a small fraction of the estimated 360 mrem/yr received by 
the average U.S. population (NCRP 1987). The overall uncertainty in all of the steps in the risk 
assessment process is not considered to be significant with respect to the conclusion reached. 

4.6.9 Summary 

DSS SWMU 149 contains identified COCs consisting of some inorganic, organic, and 
radiological compounds. Because of the location of the site, the designated industrial land-use 
scenario, and the nature of contamination, potential exposure pathways identified for this site 
include soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and 
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same 
exposure pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
2E-8; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 1.54E-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the industrial land-use 
scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 3E-8. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 3.27E-8 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much less than EPA guidance values. The estimated TEDE is 2.1 E-2 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding estimated incremental cancer risk value is 2.4E-7 for the 
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
scenario that results from a complete loss of institutional control is 5.3E-2 mrem/yr with an 
associated risk of 5.1 E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS SWMU 149 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 4.6.9-1. 
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Table 4.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 149, Building 9930 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 1.54E-8 2.4E-7 2.6E-7 
Residential 3.27E-8 5.1 E-7 5.4E-7 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.7 Ecological Risk Assessment 

4.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 149. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

4.7.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section 4.7.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

4.7.2.1 Data Assessment 

As indicated in Section 4.4, all COCs at DSS SWMU 149 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 
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4.7.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

4.7.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section 4.5. As noted in Table 4.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COCs at this site. 
Degradation, transformation, and radiological decay of the COCs also are expected to be of low 
significance. 

4.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April 2004} is recommended for 
DSS SWMU 149 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

• No COGs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• Groundwater is not evaluated in the risk assessment because, with the exception 
of fluoride, concentrations of detected COGs were below promulgated regulatory 
limits, and because no groundwater exposure pathway exists at this site. Fluoride 
groundwater concentrations slightly exceeded the New Mexico maximum 
allowable concentration, but were below the EPA MCL. Fluoride concentrations 
are probably naturally occurring and not associated with a release. 

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1 , a determination of CAC without controls 
(NMED April2004} is recommended for DSS SWMU 149. This is consistent with the NMED's 
NFA Criterion 5, which states, ''the SWMU/AOC has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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Table 3.2-1 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, VOC Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260Ba) (!lg/L) 
Record Sample 

Numberb ER Sample ID Date Acetone Bromodichloromethane Chloroform Dibromochloromethane 
605578 049494-001 07-16-02 14.0 
605762 060022-001 11-07-02 ND (4.5) 
606085 061026-001 02-11-03 ND (4.5) 
606259 061681-001 04-29-03 NO (4.5) 
606694 063016-001 08-28-03 ND (4.5) 
606914 063529-001 12-03-03 ND (4.5) 
607338 064411-001 03-23-04 ND (4.5) 
607545 065030-001 06-01-04 ND (4.5) 

Quality Assurance/Quality Control Samples-Tri J Blank Samples ( ..tg/L) 
605578 049499-001 07-16-02 ND (4.5) 
605762 060030-001 11-07-02 ND (4.5) 
606085 061032-001 02-11-03 ND (4.5) 
606259 061684-001 04-29-03 ND (4.5) 
606694 063017-001 08-28-03 ND (4.5) 
606914 063530-001 12-03-03 ND (4.5) 
607338 064412-001 03-23-04 NO (4.5) 
607545 065031-001 06-01-04 ND (4.5) 

Requlatorv Limits 
Maximum Contaminant Levelc NE 
Maximum Allowable Concentrationd _ L __ NE 

- --- - -------

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 

j __ 

ND (0.38) ND_{0.36) 
ND (0.38) 0.481 J (1.0 
ND (0.38) 0.503 J (1.0 
ND (0.38) 0.649 J (1.0 
ND (0.38) 0.402 J (1.0 
ND (0.38) ND (0.36) 

0.547 J (1.0 0.559 J (1.0 
0.496 J (1.0 0.527 J (1.0 

ND (0.38) ND (0.36) 
ND (0.38) ND (0.36) 
ND (0.38) ND (0.36) 
ND (0.38) ND (0.36) 
ND (0.38) ND (0.36) 
ND (0.38} ND (0.36) 
ND (0.38) ND (0.36) 
ND (0.38) ND (0.36) 

NE NE 
NE I NE I 

cMaximum contaminant level established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 
dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 
CFR = Code of Federal Regulations. MDL = Method detection limit. 
DSS = Drain and Septic Systems. ).lg/L = Microgram(s) per liter. 

ND (0.29) 
ND (0.29) 

0.297 J (1.0 
NO (0.29) 
ND (0.29) 
ND (0.29) 

0.467 J (1.0 
0.330 J (1.0 

ND (0.29) 
ND (0.29) 
ND (0.29) 
ND (0.29) 
ND (0.29) 
NO (0.29) 
ND (0.29) 
ND (0.29) 

NE 
NE 

Toluene 
ND (0.39) 
ND (0.39) 
ND (0.39) 
NDj0.39) 
NO (0.39) 
ND (0.39) 
ND (0.39) 

0.447 J (1.0) 

ND_{0.39) 
ND (0.39) 
ND (0.39) 
ND (0.39) 
ND (0.39} 
ND (0.39) 
NO (0.39) 

0.713 J (1.0) 

1,000 

I 750 

EPA =U.S. Environmental Protection Agency. NO () = Analyte not detected above the MDL, shown in parentheses. 
ER = Environmental Restoration. NE = Not established. 
ID =Identification. NMAC =New Mexico Administrative Code. 
J () =The reported value is greater than or equal to the MDL but is less SWMU =Solid Waste Management Unit. 

than the practical quantitation limit, shown in parentheses. VOC = Volatile organic compound. 



Table 3.2-2 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, VOC Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Method 8260Ba 
Detection Limit 

Analyte (J.tg/L) 
Acetone 4.5 
Benzene 0.33 
Bromodich loromethane 0.38 
Bromoform 0.5 
Bromomethane 0.5 
2-Butanone 2.31 
Carbon disulfide 1.91 
Carbon tetrachloride 0.29 
Chlorobenzene 0.32 
Chloroethane 0.5 
Chloroform 0.36 
Chloromethane 0.5 
Dibromochloromethane 0.29 
1, 1-Dichloroethane 0.41 
1 ,2-Dichloroethane 0.29 
1, 1-Dichloroethene 0.41 
cis-1 ,2-Dichloroethene 0.3 
trans-1 ,2-Dichloroethene 0.37 
1 ,2-Dichloropropane 0.25 
cis-1 ,3-Dichloropropene 0.3 
trans-1 ,3-Dichloropropene 0.29 
Ethyl benzene 0.21 
2-Hexanone 1.45 
Methylene chloride 3.3 
4-Methyl-2-pentanone 1.78 
Styrene 0.25 
1,1 ,2,2-Tetrachloroethane 0.49 
Tetrachloroethene 0.33 
Toluene 0.39 
1,1, 1-Trichloroethane 0.34 
1,1 ,2-Trichloroethane 0.44 
Trichloroethene 0.36 
Vinyl acetate 1.32 
Vinyl chloride 0.55 
Xylene 0.25-0.83 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
).,lg/L = Microgram(s) per liter. 
SWMU =Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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HE Compounds 

HE compound analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW3 are summarized in Table 3.2-3. MDLs for the HE groundwater analyses are 
presented in Table 3.2-4. A trace amount of 2-amino-4,6-dinitrotoluene was detected in the 
sample collected on July 16, 2002 during the first sampling event. No HE compounds were 
detected in any subsequent groundwater sample collected from this well. 

Table 3.2-3 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, HE Compound Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

HE 
(EPA Method 8330Ba) 

Sample Attributes (J.tg/L) 
Record Sample 

Numberb ER Sample ID Date 2-Amino-4,6-dinitrotoluene 
605578 049494-015 07-16-02 0.085 J (0.1 04 
605762 060022-015 11-07-02 
605762 060022-R15c 11-07-02 
606085 061026-015 02-11-03 
606259 061681-015 04-29-03 
606694 063016-015 08-28-03 
606914 063529-015 12-03-03 
607338 064411-015 03-23-04 
607545 065030-015 06-01-04 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cReanalysis. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
HE =High explosive(s). 
ID =Identification. 

ND (0.0779) 
ND (0.0779) 
ND (0.0779) 
ND (0.0779) 
ND (0.0822) 
ND (0.0779) 
ND (0.325) 
ND (0.325) 

J ( ) =The reported value is greater than or equal to the MDL but is less than 

MDL 
J.tg/L 
ND () 
SWMU 

the practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per liter. 
= Not detected above the MDL, shown in parentheses. 
=Solid Waste Management Unit. 
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Table 3.2-4 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, HE Compound Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Method 833osa 
Detection Limit 

Analyte (J.tg/L) 
2-Amino-4,6-dinitrotoluene 0.0779-0.325 
4-Amino-2,6-dinitrotoluene 0.0409-0.162 
1 ,3-Dinitrobenzene 0.033-0.325 
2,4-Dinitrotoluene 0.0349-0.325 
2,6-Dinitrotoluene 0.0501-0.182 
HMX 0.0779-0.162 
Nitrobenzene 0.0131-0.162 
2-Nitrotoluene 0.064-0.162 
3-Nitrotoluene 0.064-0.325 
4-Nitrotoluene 0.064-0.325 
RDX 0.053-0.162 
Tetryl 0.032-Q.487 
1 ,3,5-Trinitrobenzene 0.0249-0.325 
2,4,6-Trinitrotoluene 0.0779-0.162 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
MDL =Method detection limit. 
J.tg/L = Microgram(s) per liter. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU =Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 

RCRA Metals 

RCRA metals analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW3 are summarized in Table 3.2-5. MDLs for the RCRA metals in groundwater 
analyses are presented in Table 3.2-6. Selenium was detected in all eight groundwater 
samples at concentrations slightly above the NMED-approved background concentration 
(Dinwiddie September 1997). All other metal concentrations were below the NMED-approved 
background or other promulgated regulatory limits. 

Total Cyanide, NPN, Anions and Cations 

Cyanide, NPN, and anions and cations analytical results for the eight sets of groundwater 
samples collected from monitoring well CTF-MW3 are summarized in Table 3.2-7. MDLs for the 
cyanide, NPN, and anions and cations analyses are presented in Table 3.2-8. Cyanide was 
detected in one of the eight samples collected. NPN was detected at concentrations slightly 
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Table 3.2-5 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, RCRA Metals Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 3005/7470a)_(mgJ'L.) 
Record Sample 

Numberb ER Sample 10 Date Arsenic Barium 
605578 049494-008 07-16-02 0.00103 J 0.0228 

(0.003) 
605762 060022-008 11-07-02 0.00211 J 0.0229 

(0.003) 
606085 061026-008 02-11-03 0.00256 J 0.0271 

(0.003) 
606259 061681-008 04-29-03 NO (0.001) 0.0271 

606694 063016-008 08-28-03 0.00354 0.0281 

606914 063529-008 12-03-03 0.00361 0.0320 

607338 064411-010 03-23-04 0.0014 J 0.0278 
(0.003) 

607545 065030-010 06-01-04 0.00129 J 0.0281 
(0.003) 

Regulatory Limits (mg!L) 

Maximum Contaminant Levelc 0.010 2.0 

Maximum Allowable Concentrationd 0.1 1.0 

Background Concentratione 0.014 0.12 

Note: Values in bold exceed background groundwater concentrations. 

aEPA November 1986. 

bAnalysis requesVchain-of-custody record. 

Cadmium Chromium Lead 
NO (0.00004) NO (0.00038) 0.000081 J 

(0.002) 
NO (0.00004) 0.000915 J 0.000672 J 

(0.003) (0.002) 
0.000071 J 0.00116 J 0.000392 J 

(0.001) (0.003) (0.002) 
0.00005 J NO (0.00038 J) 0.00028 J 

(0.001) (0.002) 
NO (0.00004) 0.00209 J 0.000334 J 

(0.003) (0.002) 
0.000052 J 0.00177 J 0.000263 J 

(0.001) (0.003) (0.002) 
NO (0.00004) 0.00125 J 0.000226 J 

(0.003) (0.002) 
0.000045 J 0.00114 J 0.0005 J 

(0.001) (0.0031 (0.002) 

0.005 0.1 NE 

0.01 0.05 0.05 

0.00047 0.043 0.01 
-

cMaximum contaminant level. Established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b)). 

dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 

eoinwiddie September 1997. 
CFR =Code of Federal Regulations. 
DSS = Drain and Septic Systems. 

= Method detection limit. 
= Milligram(s) per liter. 

Mercury 
NO (0.000047) 

NO (0.000047 J) 

NO (0.000047) 

NO (0.000047) 

NO (0.000047 J) 

NO (0.000047) 

NO (0.000047 J) 

0.000103 J 
(0.000~ 

0.002 

0.002 

0.002 

Selenium 
0.0147 

0.0152 

0.0163 

0.0174 

0.0176 

0.0155 

0.0174 

0.0163 

0.05 

0.05 

0.005 

EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 

MDL 
mg!L 
NO() 
NE 
NMAC 
RCRA 
SWMU 

= Not detected above the MDL, shown parentheses. 
= Not established. 

10 = Identification. 
J =Analytical result was qualified as an estimated value. 
J ( ) =The reported value is greater than or equal to the MDL, but is less than the 

practical quantitation limit, shown in parentheses. 

= New Mexico Administrative Code. 
= Resource Conservation and Recovery Act. 
=Solid Waste Management Unit. 

Silver 
NO (0.00004) 

NO (0.00004) 

0.000105 J 
(0.001) 

0.000061 J 
(0.001) 

0.000052 J 
(0.001) 

NO (0.00004) 

0.000046 J 
(0.001) 

NO (0.00004) 

NE 

0.05 

< 0.010 



Table 3.2-6 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, RCRA Metals Analytical MDLs 
July 2002-May 2004 
(Off-Site Laboratory) 

EPA Methods 3005/7 470a 
Detection Limits 

Analyte (mg/L) 
Arsenic 0.001 
Barium 0.00019 
Cadmium 0.00004 
Chromium 0.00038 
Lead 0.00005 
Mercury 0.000047 
Selenium 0.00064 
Silver 0.00004 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/L = Milligram(s) per liter. 
RCRA = Resource Conservation and Recovery Act. 
SWMU =Solid Waste Management Unit. 
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Table 3.2-7 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, Total Cyanide, Nitrate plus Nitrite 
Anions and Cations Analytical Results 

July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes (EPA Methods 353.1/3005/9012/9056)a mg/L) 
Record Sample Nitrate plus 

Numberb ER Sample 10 Date Total Cyanide Nitrite Bromide Calcium Chloride Fluoride 
605578 049494 07-16-02 NO (0.00172) 5.55 1.21 236 
605762 060022 11-07-02 NO (0.00172) 5.30 0.947 213 
606085 061026 02-11-03 NO (0.00172) 4.98 1.24 211 
606259 061681 04-29-03 NO (0.00172 J) 5.95 1.20 219 
606694 063016 08-28-03 NO (0.00172) 6.35 1.18 198 
606914 063529 12-03-03 0.00197 J (0.005) 2.59 1.33 223 
607338 064411 3-23-04 NO (0.00172) 1.67 0.848 210 
607545 065030 06-01-04 NO (0.00172 J) 1.99 1.30 207 

ReQulatorv Limits 

Maximum Contaminant Levere 0.2 10 NE NE 

Maximum Allowable Concentrationd 0.2 10 NE NE 

Background Concentratione NE 4.0 NE NE 

Note: Values in bold exceed either background or maximum allowable groundwater concentrations. 

aEPA November 1986. 

bAnalysis request/chain-of-custody record. 

141 
155 
141 
127 
133 
133 
130 
132 

NE 

NE 

NE 

cMaximum contaminant level. Established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 (b]). 

dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 

eoinwiddie September 1997. 
CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
10 = Identification. 
J = Analytical result was qualified as an estimated value. 

1.91 
1.84 
2.27 
2.16 
2.16 
2.23 
2.22 
2.49 

4.0 

1.6 

NE 

Magnesium 
59.7 
49.1 
50.5 
55.0 
53.0 
53.3 
49.7 
53.5 

NE 

NE 

NE 
---

J ( ) =The reported value is greater than or equal to the MDL, but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/L = Milligram(s) per liter. 
NO ( ) =Not detected above the MDL, shown in parentheses. 
NE =Not established. 
NMAC = New Mexico Administrative Code. 
SWMU = Solid Waste Management Unit. 

Potassium 
15.1 
14.1 
13.2 
13.4 
12.1 
13.1 
12.4 
12.9 

NE 

NE 

NE 

Sodium Sulfate 
184 481 
191 543 
188 540 
173 505 
168 522 
200 547 
152 513 
170 531 

NE NE 

NE NE 

NE NE 
L_~~ 



Table 3.2-8 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, Total Cyanide, Nitrate plus Nitrite 
Anions and Cations Analytical MDLs 

July 2002-May 2004 
(Off-Site Laboratory) 

EPA Method 353.1/3005/9012/9056a 
Detection Limits 

Analyte (mg/L) 
Total Cyanide 0.00172 
Nitrate plus Nitrite 0.05-0.1 
Bromide 0.0978-0.489 
Calcium 0.04 
Chloride 0.161-0.322 
Fluoride 0.0553 
Magnesium 0.00633-0.0317 
Potassium 0.0151 
Sodium 0.00968 
Sulfate 0.965-1.93 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/L = Milligram(s) per liter. 
SWMU =Solid Waste Management Unit. 

above the NMED-approved background (Dinwiddie September 1997) in the first five samples 
collected. No regulatory or background limits have been established for bromide, calcium, 
chloride, magnesium, potassium, sodium, or sulfate in groundwater. The concentrations 
measured for these individual anions and cations were similar for the eight quarters of sampling. 

Fluoride concentrations slightly exceeded the maximum allowable concentration (20 NMAC 
[New Mexico Administrative Code) 6.2, Sec. 3101) in all eight samples collected. The fluoride 
detected in well CTF-MW3 groundwater is most likely naturally occurring. None of the known 
activities conducted at Building 9930 would have produced a discharge of fluoride 
contamination to the environment. Additionally, abandoned fluorite mines occur in the foothills 
of the Manzanita Mountains approximately 5 miles east and southeast of SWMU 149. These 
mines were developed on deposits of fluorite (CaF2 ) that were emplaced by calcium fluoride
bearing groundwater circulating along deep seated, high-angle faults bounding the east side of 
the Rio Grande rift. 

3.3 Groundwater Sampling Quality Assurance/Quality Control Samples 
and Data Validation Results 

The laboratory data for the eight sets of groundwater sample analyses were reviewed and 
verified/validated according to "Verification and Validation of Chemical and Radiochemical 
Data," TOP 94-03, Rev. 0 (SNUNM July 1994). Annex C contains the data validation reports for 
the eight groundwater samples collected at this site. 
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As part of the SNUNM groundwater sampling program, QA/QC samples were collected. These 
included duplicate, EB, and TB samples. Aqueous EB samples were randomly collected to 
demonstrate the efficacy of the equipment decontamination process; therefore EB samples 
were not necessarily collected prior to the sampling of each DSS well. No EB samples were 
collected prior to the sampling of DSS monitoring well CTF-MW3. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC groundwater samples. A trace of toluene was detected in the last TB shipped with the 
June 4, 2004, samples. Toluene was the only VOC detected in the TBs associated with the 
eight VOC groundwater samples collected from this monitoring well (Table 3.2-1 ). 

No duplicate groundwater samples were collected during the eight rounds of sampling from 
monitoring well CTF-MW3. 
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4.0 RISK ASSESSMENT REPORT FOR DSS SWMU 149 

4.1 Site Description and History 

DSS SWMU 149, the Building 9930 Septic System at SNUNM, is located in the Coyote Test 
Field on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted 
to the U.S. Department of Energy (DOE). The abandoned septic system consisted of a 
750-gallon septic tank connected to a single seepage pit. Available information indicates that 
Building 9930 was constructed in 1961 (SNUNM March 2003), and it is assumed that the septic 
system was constructed at the same time. By 1993, the septic system discharges were routed 
to the City of Albuquerque sanitary sewer system (Jones July 1993). The old septic system line 
was disconnected and capped, and the system was abandoned in place concurrent with this 
change (Romero September 2003). Waste in the septic tank was removed and managed 
according to SNUNM policy. The empty and decontaminated septic tank was inspected by the 
NMED on November 7, 1995, and a closure form was signed (SNUNM November 1995). The 
septic tank and seepage pit were then backfilled with clean, native soil from the area in early 
1996. 

Environmental concern about DSS SWMU 149 is based upon the potential for the release of 
COGs in effluent discharged to the environment via the septic system seepage pit at this site. 
Because operational records were not available, the investigation was planned to be consistent 
with other DSS site investigations and to sample for possible COGs that may have been 
released during facility operations. 

The ground surface in the vicinity of the site slopes to the west. The closest drainage lies 
approximately 1 ,300 feet south of the site and terminates in the playa just west of KAFB. No 
springs or perennial surface-water bodies are located within 3.3 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is potentially 
rapid because the surface slopes to the west. Infiltration of precipitation is almost nonexistent 
as virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNUNM March 1996). Most of the area immediately surrounding DSS SWMU 149 is unpaved 
with some native vegetation, and no storm sewers are used to direct surface water away from 
the site. 

DSS SWMU 149 lies at an average elevation of approximately 5,570 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in Precambrian granite and 
quartzite bedrock. As measured in the nearest groundwater monitoring well, CTF-MW3, 
approximately 320 feet to the west of Building 9930, groundwater is 302 feet bgs. Groundwater 
flow is thought to be to the west in this area (SNUNM April2004). The nearest production wells 
are KAFB-4, approximately 4.7 miles to the northwest, and KAFB-11, approximately 4.5 miles to 
the north. 

4.2 Data Quality Objectives 

Soil sampling was conducted in 1995 and 2002 in accordance with the rationale and procedures 
described in the approved "Septic Tanks and Drainfields ADS [Activity Data Sheet)-1295 RCRA 
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Facility Investigation [RFI] Work Plan" (SNUNM March 1993), the SAP for the RFI of the septic 
tanks and drainfields (IT March 1994), and subsequent site-specific addenda to the Work Plan 
and SAP based upon discussions with the NMED/HRMB. 

Groundwater sampling was conducted at DSS SWMU 149 on a quarterly basis from July 2002 
to June 2004. Groundwater is not evaluated in this risk assessment because, with the 
exception of fluoride, concentrations of detected COGs were below promulgated regulatory 
limits, and because no groundwater exposure pathway exists at this site. Fluoride groundwater 
concentrations slightly exceeded the New Mexico maximum allowable concentration, but were 
below the EPA maximum contaminant level. Fluoride concentrations are probably naturally 
occurring and not associated with a release. 

The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 4.2-1 summarizes the rationale for determining the soil sampling locations at this site. 
The source of potential COGs at DSS SWMU 149 was effluent discharged to the environment 
from the seepage pit at this site. 

Table 4.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 149 Potential COC 
Sampling Area(s) Source 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
septic tank environment from 

the septic tank 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
seepage pit environment from 

the seepage pit. 

COG 
DSS 
NA 
SWMU 

=Constituent of concern. 
= Drain and Septic Systems. 
= Not applicable. 
=Solid Waste Management Unit. 

Number of Sample 
Sampling Density Sampling Location 
Locations (samples/acre) Rationale 

2 NA Evaluate potential 
COG releases to the 
environment from 
effluent discharged 
from septic tank 

3 NA Evaluate potential 
COG releases to the 
environment from 
effluent discharged 
from the seepage 
pit 

Initial attempts in January 1995 to collect soil samples using a Geoprobe™ were only partially 
successful due to the presence of shallow bedrock in the area. As a result, it was not possible 
to collect soil samples from the deep sampling intervals. The 1995 sampling intervals started at 
7 feet bgs in the two boreholes adjacent to the septic tank and at 8 feet bgs in the two boreholes 
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adjacent to the seepage pit. The depths were approximately equal to the bases of these 
structures. Soil samples were collected using procedures described in the NFA proposal 
(SNUNM June 1996). 

The 1995 soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), 
RCRA metals, hexavalent chromium, cyanide, tritium, and radionuclides by gamma 
spectroscopy. The samples were analyzed by off-site laboratories (Quanterra Environmental 
Services [QES], General Engineering Laboratories, Inc. [GEL], and Thermo Analytical 
lnc./Eberline Laboratories [TMA]) and the on-site Radiation Protection Sample Diagnostics 
(RPSD) Laboratory. Samples were also screened for trinitrotoluene (TNT) and soil pH at the 
on-site Environmental Restoration Chemistry Laboratory. No TNT was detected; therefore, 
these TNT samples are not used in the risk assessment analysis. Table 4.2-3 summarizes the 
analytical methods and data quality requirements from the RFI Work Plan (SNUNM March 
1993) and the SAP for the RFI of septic tanks and drainfields (IT March 1994). 

As described in Chapter 2.0, on October 10, 2002, one additional sample for HE compounds 
was collected at this site and analyzed by GEL using EPA Method 8330. 

QA/QC samples were collected during the sampling effort according to the ER Project Quality 
Assurance Project Plan. The QAJQC samples consisted of one TB (for VOCs only), one set of 
field duplicate samples, and one set of EB samples. No significant QA/QC problems were 
identified in the QA/QC samples. Table 4.2-2 summarizes the types of confirmatory and QA/QC 
samples collected at the site and the laboratories that performed the analyses. 

All of the DSS SWMU 149 soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from QES, GEL, and TMA were reviewed according to "Verification and 
Validation of Chemical and Radiochemical Data," TOP 94-03, Rev. 0 (SNUNM July 1994) or 
earlier ER Project Administrative Operating Procedures (AOPs). The 2002 HE sample data 
were verified/validated according to "Data Validation Procedure for Chemical and 
Radiochemical Data," ER Project AOP 00-003 (SNUNM December 1999). The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996b) or an 
earlier procedure. The reviews confirmed that the analytical data are defensible and therefore 
acceptable for use in this RSI response. Therefore, the data quality objectives (DQOs) have 
been fulfilled. 

4.3 Determination of Nature, Rate, and Extent of Contamination 

4.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 149 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
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Table 4.2-2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS SWMU 149 

HE 
Sample Type VOCs SVOCs Compounds 

Confirmatory 4 4 1 
Duplicates 1 1 0 
EBs and TBsa 2 1 0 
Total Samples 7 6 1 

QES GEL Analytical Laboratory 
-------

QES _ 
----------

8TBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s) 
QAJQC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB = Trip blank. 
TMA = Thermo Analytical lnc./Eberline Laboratories. 
VOC = Volatile organic compound. 

Hexavalent 
RCRA Metals Chromium Total Cyanide 

4 4 4 
1 1 1 
1 0 1 
6 5 6 

QES QES OES 
----

Gamma 
Spectroscopy 

Tritium Radionuclides 
1 1 
0 0 
0 0 
1 1 

TMA RPSD 



Table 4.2-3 
Summary of Data Quality Requirements for DSS SWMU 149 

Analytical Data Quality 
Methoda Level QES GEL TMA 

VOCs Defensible 4 None None 
EPA Method 8260 
SVOCs Defensible 4 None None 
EPA Method 8270 
HE Compounds Defensible None 1 None 
EPA Method 8330 
RCRA Metals Defensible 4 None None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 4 None None 
EPA Method 7196A 
Total Cyan ide Defensible 4 None None 
EPA Method 9012A 
Tritium Defensible None None 1 
EPA Method 906.0 or 
equivalent 
Gamma Spectroscopy Defensible None None None 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include composite samples or QNQC samples such as 
duplicates, trip blanks, and equipment blanks. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
QNQC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TMA =Thermo Analytical lnc./Eberline. 
VOC = Volatile organic compound. 

RPSD 
None 

None 

None 

None 

None 

None 

None 

1 

develop the final conceptual site model for SWMU 149, which is presented in this risk 
assessment report. The quality of the data specifically used to determine the nature, migration 
rate, and extent of contamination is described in the following sections. 

4.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
SWMU 149 are evaluated using laboratory analyses of the soil samples. The analytical 
requirements include analyses for VOCs, SVOCs, HE compounds, RCRA metals, hexavalent 
chromium, cyanide, tritium, and radionuclides by gamma spectroscopy. The analytes and 
methods listed in Tables 4.2-2 and 4.2-3 are appropriate to characterize the COCs and potential 
degradation products at SWMU 149. 
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4.3.3 Rate of Contaminant Migration 

The septic system at DSS SWMU 149 was deactivated in the early 1990s when Building 9930 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COCs that may have been introduced into the subsurface via the septic system 
at this site was therefore dependent upon the volume of aqueous effluent discharged to the 
environment from this system when it was operational. Any migration of COCs from this site 
after use of the septic system was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COCs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at SWMU 149. 

4.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at five locations adjacent to the 
effluent release points and areas (septic tank and seepage pit) at the site to assess whether 
releases of effluent from the septic system caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 7 feet bgs adjacent to the septic 
tank and 8 feet bgs adjacent to the seepage pit. Sampling intervals started at the depths at 
which effluent discharged from the septic tank seepage pit would have entered the subsurface 
environment at the site. This sampling procedure was required by NMED regulators and has 
been used at numerous DSS-type sites at SNUNM. The soil samples are considered to be 
representative of the soil potentially contaminated with the COCs at this site and are sufficient to 
determine the vertical extent of COCs. 

4.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
SWMU 149 NFA proposal (SNUNM June 1996) describes the identification of COCs and the 
sampling that was conducted in order to determine the concentration levels of those COCs 
across the site. Generally, COCs evaluated in this risk assessment include all detected organic 
and all inorganic and radiological COCs for which samples were analyzed. When the detection 
limit of an organic compound is too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound is retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation uses only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4.4-1 and 4.4-2. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 
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Table 4.4-1 
Nonradiological COGs for Human Health Risk Assessment at DSS SWMU 149 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Bioaccumulator?b 

Concentration Background Applicable SNUNM BCF 
(All Samples) Concentration Background Screening (maximum 

coc (ma/ka) (ma/kq)a Value? aauatic) 
Inorganic 
Arsenic 4.1 7 Yes 44c 

Barium 147 214 Yes 170d 

Cadmium 0.2se 0.9 Yes 64C 

Chromium, total 3.9 12.8 Yes 16c 

Chromium VI o.ose NC Unknown 16C 

Cyanide o.se NC Unknown NC 

Lead 7.4 11.8 Yes 49c 

Mercury o.ose <0.1 Yes s,sooc 

Selenium 0.25e <1 Yes aoo1 

Silver 0.55 J <1 Yes o.sc 
Organic 
Acetone 0.0091 J NA NA 0.699 

Methylene Chloride 1 0.0022 J I NA NA __ I 59 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Coyote Test Field Supergroup. 
bNMED March 1998a. 
cyanicak March 1997. 
dNeumann 1976. 

Log K0w 
(for orqanic COCs) 

--
--
--
--
--
--
--
--
--
--

-0.249 

1 1.259 

eNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum detected concentration). 
1Callahan et al. 1979. 
9Howard 1990. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 

NC = Not calculated. 
NMED = New Mexico Environment Department. 

l 

DSS 
J 

= Drain and Septic Systems. 
= Estimated concentration. 

SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

Kow 
Log 
mg/kg 
NA 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 

= Information not available. 

(BCF>40, 
Log K0w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 

Yes 
Yes 
Yes 
No 

No 
No 
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Table 4.4-2 
Radiological COGs for Human Health Risk Assessment at DSS SWMU 149 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COG 
Activity Less Than or 

Maximum Activity SNUNM Background Equal to the Applicable 
(All Samples) Activity SNUNM Background BCF 

COG (pCi/g)a (pCi/g)b ScreeninQ Value? (maximum aquatic} 
Cesium-137 ND (0.0569) 0.079 Yes 
Thorium-232 0.814 1.01 Yes 
Tritium 0.0255 0.021e No 
Uranium-235 ND (0.304) 0.18 No 
Uranium-238 1.26 1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Coyote Test Field Supergroup. 
cNMED March 1998a. 
dBaker and Soldat 1992. 

3,000d 
3,000d 

NA 
900d 
900d 

Is COG a 
Bioaccumulator?c 

(BCF >40) 

Yes 
Yes 
No 

Yes 
Yes 

eTharp February 1999, 420 pCi/L = 0.21 pCi/g assuming a soil density of 1 gram/cubic centimeter and 5 percent soil moisture. 
BCF = Bioconcentration factor. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
ND ( ) = Not detected, but the MDA (shown in parentheses) exceed background activity. 
NMED =New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 



Table 4.4-1 lists the nonradiological COGs and Table 4.4-2 lists the radiological COGs for the 
human health risk assessment at DSS SWMU 149. All samples were collected from depths of 
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNUNM maximum background concentration values (Dinwiddie 
September 1997). Section 4.6.4.2 discusses the results presented in Tables 4.4-1 and 4.4-2. 

4.5 Fate and Transport 

The primary releases of COGs at DSS SWMU 149 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9930 septic system. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site. Because the seepage pit is no longer active, 
additional infiltration of water is not expected. Infiltration of precipitation is essentially 
nonexistent at SWMU 149, as virtually all of the moisture either drains away from the site or 
evaporates. Because groundwater at this site is approximately 302 feet bgs, the potential 
for COGs to reach groundwater through the unsaturated zone above the water table is 
extremely low. 

The COGs at DSS SWMU 149 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COGs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of uranium-235, the aridity of the environment 
at this site, and the lack of potential contact with biota, none of these mechanisms are expected 
to result in significant losses or transformations of the inorganic COGs. 

The organic COGs at DSS SWMU 149 are limited to VOCs. Organic COGs may be degraded 
through photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore 
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COGs in the soil, the loss of acetone and methylene chloride through volatilization is 
expected to be minimal. 

Table 4.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 149. 
The COGs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COGs is low, and loss through decay of uranium-235 is insignificant because 
of its long half-life. 
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Table 4.5-1 
Summary of Fate and Transport at DSS SWMU 149 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

4.6 Human Health Risk Assessment 

4.6.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed 
to the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the EPA, NMED, and DOE to 
determine whether further evaluation and potential site cleanup are required. 
Nonradiological COC risk values also are compared to background risk so that an 
incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

4.6.2 Step 1 . Site Data 

Section 4.1 of this risk assessment provides the site description and history for DSS 
SWMU 149. Section 4.2 presents a comparison of results to DQOs. Section 4.3 discusses 
the nature, rate, and extent of contamination. 
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4.6.3 Step 2. Pathway Identification 

DSS SWMU 149 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Annex D for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
SWMU 149 is approximately 302 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 4.6.3-1 shows the conceptual site model flow diagram for DSS SWMU 149. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation_{ dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

4.6.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

4.6.4.1 Methodology 

Maximum concentrations of non radiological COGs are compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4.4-1 and used to calculate risk attributable 
to background in Section 4.6.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COGs that exceed the SNUNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 
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Figure 4.6.3-1 

Conceptual Site Model Flow Diagram for SWMU 149, Building 9930 Septic System 



4.6.4.2 Results 

Tables 4.4-1 and 4.4-2 show the DSS SWMU 149 maximum COC concentrations that were 
compared to the SNUNM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. For the nonradiological COCs, no constituents were measured 
at concentrations greater than the background screening values. Two constituents (cyanide 
and hexavalent chromium) do not have quantified background screening concentrations; 
therefore it is unknown whether these COCs exceed background. Two constituents (acetone 
and methylene chloride) are organic compounds that do not have corresponding background 
screening values. 

For the radiological COCs, two constituents (tritium and uranium-235) exhibited a detection or 
MDA greater than the background screening levels. 

4.6.5 Step 4. Identification of Toxicological Parameters 

Tables 4.6.5-1 (nonradiological) and 4.6.5-2 (radiological) list the COCs retained in the risk 
assessment and provide the values for the available toxicological information. The toxicological 
values for the nonradiological COCs presented in Table 4.6.5-1 were obtained from the 
Integrated Risk Information System (IRIS) (EPA 2004a), the Health Effects Assessment 
Summary Tables (HEAST) (EPA 1997a), the Risk Assessment Information System (ORNL 
2003), the EPA Region 6 electronic database (EPA 2004b), and the Technical Background 
Document for Development of Soil Screening Levels (NMED February 2004). Dose conversion 
factors (DCFs) used in determining the excess TEDE values for radiological COCs for the 
individual pathways are the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

4.6.6 Step 5. Exposure Assessment and Risk Characterization 

Section 4.6.6.1 describes the exposure assessment for this risk assessment. Section 4.6.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
non radiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both the industrial and residential land-use 
scenarios. 
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Table 4.6.5-1 
Toxicological Parameter Values for DSS SWMU 149 Nonradiological COCs 

COG 
I RfDo I I RfDinh 

(mQ/kQ-d) Confidencea (mQ/kQ-d) 
I I SF0 

Confidencea (mQ/kQ-d)-1 
I SFinh 

( mQ/kg-d)-1 

Inorganic 
Chromium VI I 3E-3c I L I 2.3E-6c I L I -- I 4.2E+1 
Cyanide I 2E-2c I M I -- I -- I -- I --
Organic 
Acetone I 1 E-1 c I L I 1 E-1e I -- I -- I --
Methylene Chloride I 6E-2c I M I 8.6E-19 I -- I 7.5E-3c I 1.6E-3c 

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

croxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
eroxicological parameter values from EPA Region 6 (EPA 2004b). 
'Toxicological parameter values from Risk Assessment Information System (ORNL 2003) . 
9Toxicological parameter values from HEAST (EPA 1997a). 
A8S = Gastrointestinal absorption coefficient. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA 
HEAST 
IRIS 
mg/kg-d 
(mg/kg-d)"1 

NMED 

RfDinh 
RfDO 

SFinh 
SFO 
SWMU 

=U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 
= New Mexico Environment Department. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Solid Waste Management Unit. 
= Information not available. 

I Cancer Classb I 
I A I 
I D I 

I D I 
I 82 I 

A8S 

0.01d 
0.1d 

0.01 1 

0.1d 
--------



Table 4.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 149 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Tritium 7.2E-14 9.6E-14 O.OOE+O A 
Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 =Oral (ingestion) slope factor. 
SWMU =Solid Waste Management Unit. 

4.6.6.1 Exposure Assessment 

Annex D provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COGs, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 

4.6.6.2 Risk Characterization 

Table 4.6.6-1 shows an HI of 0.00 for the DSS SWMU 149 nonradiological COCs and an 
estimated excess cancer risk of 2E-8 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COGs. Table 4.6.6-2 shows an HI of 0.00 and no quantified 
estimated excess cancer risk for the SWMU 149 associated background constituents under the 
designated industrial land-use scenario. 
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Table 4.6.6-1 
Risk Assessment Values for DSS SWMU 149 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard 
I 

Cancer Hazard 
I 

Cancer 
COG (mg/kg) Index Risk Index Risk 

Inorganic 
Chromium VI 0.5b 0.00 I 1 E-9 0.00 I 2E-9 
Cyanide 0.5b 0.00 I -- 0.00 J --
Organic 
Acetone 0.0091 J 0.00 I -- 0.00 I --
Methylene Chloride 0.0022 J 0.00 I 1 E-8 0.00 I 3E-8 

Total 0.00 I 1E-8 0.00 I 3E-8 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J =Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Table 4.6.6-2 
Risk Assessment Values for DSS SWMU 149 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
COG (mg/kg) Index 

Chromium VI NC --
Cyanide NC --

Total 0.00 

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU =Solid Waste Management Unit. 

= Information not quantified. 
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Cancer 
Risk 

--
--

--

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

-- --
-- --

0.00 --
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For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE 
of 2.1 E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS SWMU 149 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 2.4E-7. 

For nonradiological COGs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 3E-8 (Table 4.6.6-1). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although the 
EPA (1991) guidelines generally recommend that inhalation not be included in a residential 
land-use scenario, this pathway is included because of the potential for soil in Albuquerque, 
New Mexico, to be eroded and for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered (see 
Annex D). Table 4.6.6-2 shows an HI of 0.00 and no quantified estimated excess cancer risk for 
the DSS SWMU 149 associated background constituents under the residential land-use 
scenario. 

For the radiological COGs, the incremental TEDE for the residential land-use scenario is 
5.3E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 149 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 149 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 5.1 E-7. The excess cancer risk from the 
nonradiological and radiological COGs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b). This summation is tabulated in Section 4.6.9. 

4.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. For the nonradiological COGs under the industrial land-use scenario, the HI is 0.00 
(less than the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated 
excess cancer risk is 2E-8. NMED guidance states that cumulative excess lifetime cancer risk 
must be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below 
the suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COGs. The incremental risk is 
determined by subtracting risk associated with background from potential COG risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated 
incremental excess cancer risk is 1.54E-8 for the industrial land-use scenario. These 
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incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs under an industrial land-use scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
2.1 E-2 mrern/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 2.4E-7. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 3E-8. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.00 and the estimated incremental cancer risk is 3.27E-8 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
5.3E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 5.1 E-7. 

4.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 149 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at 
effluent release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at SWMU 149. 

Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 4.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Risk Assessment Information 
System (ORNL 2003), and Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
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conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. For the radiological COCs, the conclusion of the risk assessment is that 
potential effects on human health for both the industrial and residential land-use scenarios are 
below background and represent only a small fraction of the estimated 360 mrem/yr received by 
the average U.S. population (NCRP 1987). The overall uncertainty in all of the steps in the risk 
assessment process is not considered to be significant with respect to the conclusion reached. 

4.6.9 Summary 

DSS SWMU 149 contains identified COCs consisting of some inorganic, organic, and 
radiological compounds. Because of the location of the site, the designated industrial land-use 
scenario, and the nature of contamination, potential exposure pathways identified for this site 
include soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and 
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same 
exposure pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
2E-8; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 1.54E-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the industrial land-use 
scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 3E-8. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 3.27E-8 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much less than EPA guidance values. The estimated TEDE is 2.1 E-2 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding estimated incremental cancer risk value is 2.4E-7 for the 
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
scenario that results from a complete loss of institutional control is 5.3E-2 mrem/yr with an 
associated risk of 5.1 E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS SWMU 149 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 4.6.9-1. 
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Table 4.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 149, Building 9930 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 1.54E-8 2.4E-7 2.6E-7 
Residential 3.27E-8 5.1 E-7 5.4E-7 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.7 Ecological Risk Assessment 

4.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 149. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial seeping assessment followed by a more detailed 
risk assessment if warranted by the results of the seeping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the seeping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

4.7.2 Scoping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A seeping risk-management decision (Section 4.7.2.4) summarizes the seeping 
results and assesses the need for further examination of potential ecological impacts. 

4.7.2.1 Data Assessment 

As indicated in Section 4.4, all COCs at DSS SWMU 149 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 
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4.7.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

4.7.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section 4.5. As noted in Table 4.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COCs at this site. 
Degradation, transformation, and radiological decay of the COGs also are expected to be of low 
significance. 

4.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April 2004} is recommended for 
DSS SW MU 149 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

• No COGs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• Groundwater is not evaluated in the risk assessment because, with the exception 
of fluoride, concentrations of detected COGs were below promulgated regulatory 
limits, and because no groundwater exposure pathway exists at this site. Fluoride 
groundwater concentrations slightly exceeded the New Mexico maximum 
allowable concentration, but were below the EPA MCL. Fluoride concentrations 
are probably naturally occurring and not associated with a release. 

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1 , a determination of CAC without controls 
(NMED April2004} is recommended for DSS SWMU 149. This is consistent with the NMED's 
NFA Criterion 5, which states, ''the SWMU/AOC has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b}. 
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Soil Sample Data Validation Results 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone:505-299-520l 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: December 19,2002 

TO: File 

FROM: Kevin Lambert 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation - SNL 
DSS Soil Sampling, ARICOC No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL), and Project!Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using method EPA900.0 
gross alpha/beta. No problems were identified with the data package that result in the 
qualifiCation of data. 

Data are acceptable except as noted above. QC measures appear to be adequate. The 
following sections discuss the data review and validation. 

Holding Times/Preservation 

The samples were properly preserved and analyzed within the prescribed holding times for 
applicable analyses. 

Calibration 

The case narratives state initial and continuing calibration met requirements for applicable 
analyses. 

Blanks 

No target analytes were detected above the MDA in the method blanks e.)(cept for beta. 
Beta sample results were > 5x the blank concentration; no data are qualified as a result. 

Tracer/Carrier Recovery 

Not Applicable 

J 



Laboratory Control Sample (LCS) 

The LCS met ac acceptance criteria for applicable analyses. 

Matrix Spike CMS) 

The MS met ac acceptance criteria for applicable analyses 

Laboratory Replicate 

The replicate met QC acceptance criteria for applicable analyses. 

Neaative Bias 

Not Applicable 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted. 

OtherQC 

No field duplicate pair, equipment blank (EB), or field blank (FB) was submitted on the 
ARCOCs. 

No other specifiC issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone:SOS-299-5201 
Fax: 505-299-6744 

. Email: minteer@aol.com 

MEMORANDUM 

DATE: December 17, 2002 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Organic Data Review and Validation - SNL 
DSS Soil Sampfing, AR/COC No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL). and Project!Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNLJNM ER Project AOP 00-03. 

Summary 

All samples were prepared and ~nalyzed with accepted procedures using method 
EPA8260AIB VOC, EPA 8270C SVOC, EPA8330 HE, and EPA8082 PCB. All compounds 
were successfully analyzed. Problems were identified with the data package that result in the 
qualification of data. 

1. VOC: The following target analytes were detected e_ DL) in one or more of the blanks 
(TB). The associated sample results are qualified as noted below. 

Sample 68835-009 

Sample 68835-010 

Acetone was > the Rl but < 1 Ox the TB concentration and is 
qualified non-detect (ND) at the reported value, "6.34 U, 81." 

Acetone was NO and is not qualtfled as a result. 

Data is acceptable and ac measures appear to be adequate. The following sections discuss 
the data review and validation. 

Holdina Time• 
I 

All samples were extracted and analyzed within the prescribed holding times and proper1y 
preserved for the applicable analyses. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria for the 
applicable analyses except as follows. 



Blanks 

VOC: The calibration RFs for trichloroethane (0.23 and 0.24) were < the specified 
minimum RF (0.30). However, the calibration RSOs and CCV %0s for trichloroethane 
met QC acceptance criteria. Associated sample results were NO and as a result 
based on professional judgment no data are qualified. 

SVOC: The calibration R2 for 4-nitrophenol (0.985) was >0.90 but< 0.99 and the CCV 
%0s (27% and -29% respectively) were > 20% but~ 40%. Associated sample 
results were NO and as a result based on professional judgment no data are qualified. 
The CCV %0 for 2,4,5-trichlorophenol (26%), 2,4-dinitrophenol (-22%), and 
hexachlorocyclopentadiene (-32%) were > 20% but~ 40%. Associated sample 
results were NO and as a result based on professional judgment no data are qualified. 
The CCV %0 for o-aesol (51%) was > 40% but~ 60% with a high bias. Associated 
sample results were NO and as a result based on professional judgment no data are 
qualified. 

No target analytes were detected in the blanks for the applicable analyses except as noted 
above in the summary section. 

Surrogates 

The surrogate recoveries met QC acceptance criteria for the applicable analyses. 

Internal Standards 

Internal standards data met QC acceptance criteria for the applicable analyses. 

Matrix Spikelllatrix Spike Duplicate (IISIIISD) 

The MSIMSD met QC acceptance criteria for the applicable analyses except as follows. 

VOC: The MSIMSD was run on sample of similar matrix from another SNL SDG. No 
data are qualified as a result. The MSIMSO met QC acceptance criteria. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for the applicable analyses. No LCSD was provided 
with the SDG. Laboratory precision was assessed using the MSIMSO, which met QC 
acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported for the applicable analyses. No dilutions were 
required. 



Confirmation 

Not required for the applicable analyses. Sample results were NO. 

OtherQC 

A trip blank was submitted on the ARCOCs. No field duplicate pair, equipment blank 
(EB) or field blank (FB) was submitted on the ARCOCs. 

No other specifte issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: December 19, 2~2 

TO: File 

FROM: Kevin Lambert 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Soil Sampling, AR/COC -No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL), and Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNI..INM ER Project AOP G0-03. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods 
EPA6010B ICP-AES, EPA7471A CVAA, EPA9012A total cyanide, and EPA7196A 
hexavalent chromium. Problems were identified with the data package that result in the 
qualification of data. 

1. ICP-AES: The following target anatytes were detected ~ DL) in one or more of the blanks 
(ICB, MB). The associated sample results are qualified as noted below. 

Samples 68835-011 and -012 Selenium was< 5x the blank concentration and is 
qualified •J, B, B3: 

Chromium was non-detect (NO) or > 5x the blank 
concentrations; no data are qualified as a result. 

2. ICP-AES: The replicate RPD for barium (22%) was outside QC acceptance criteria (20%). 
Associated sample results were detects and are qualified "J, P1." 

Data are acceptable and reported QC measures appear to be adequate. The following 
sections discuss the data review and validation. 

Holdina Times/Preservation 

All samples were analyzed within the prescribed holding times and property preserved for the 
applicable analyses. 



Calibration 

The initial and continuing calibration data met QC acceptance criteria for the applicable 
analyses. The case narratives state the instruments used were property calibrated. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses except as 
follows. 

ICP-AES: Chromium and selenium were detected in one or more of the blanks (see 
Data Validation Worksheet). Sample results are qualified as noted above in the 
summary section. 

ICP Interference Check Sample tiCS) 

ICP-AES: The ICS data met QC acceptance criteria. 

Matrix Spike (MS) 

The MS met QC acceptance criteria for the applicable analyses except as follows. 

ICP-AES: It should be noted the MS %R limits do not apply for barium since the 
sample concentrations are > 4x the spike concentrations. No data are qualified 
as a result. 

CVAA: The MS was run on a sample from another SNL SDG and met QC 
acceptance criteria. No data are qualified as a result. 

Replicate 

The replicate met QC acceptance criteria for the applicable analyses except as follows. 

ICP-AES: Barium RPD was outside QC acceptance criteria (see Data Validation 
Worksheet). Sample results are qualified as noted above in the summary section. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for the applicable analyses except as follows. 

Total Cyanide: The LCS %R (165%) was> the upper QC acceptance limit 
(138%). Sample results were ND and no data are qualified as a result. 

It should be noted that no LCSD was provided with t~e SDG. No data are qualified as a 
result. Laboratory precision was assessed using the replicate, which met QC acceptance 
criteria except as noted above in the summary section. 



ICP Serial Dilution 

ICP-AES: The serial dilution met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported for the applicable analyses. No dilutions were 
required except as follows. 

ICP-AES: Sample 68835-012 required a 5x dilution for chromium due to matrix 
interference for this analysis. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the 
ARCOC. 

No other specific issues were identified which affect data quality. 
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Volatile Organics 
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------

'" 'H' ;;;:;; "'·'ii!':"' '"' ~· ,,, .. ·" •·'iL!'!i•· , ... ,., ,.,,.' ""' ' :•.::Jut::.:.:. ;;: ''" :'': '!!!<:':': 'ii'i'h\\' >H> : ,, :t:· ,; 1.::;:; 

1! !~ i! ' ! ! ! ! " 

G~:=:, '"'· . '.iIi:::; 1 i I;~ i i ~!!: _ ;~ ;:11 -. '! r 

_~!-., 

IJ' 10.20 I _I '7 I \7 I _1 I I I J /VI/ I I -~ T-T 

2 101-90-7 dllant V 0.50 ./ ../ .:/ \ 
:Hi, l=iH!!i! dllar*wl'IU,::,•::::::::::• ;; '~ ::.:·': l'i''il\i(iH> !i"il:;d'' iH:H;FIHI !''' ;: !! 'ii'!i' H>!:' ::;::::::;,: ;::: ::;:! ' '· ·' :::; i/!; ::::: ,. ,,, ,;::;;:;:;;;• ''!!!!' :•:: li!'':!'!iH; ~\H'"!i!::til:::: t::::::' ;:::u;: •. ;:'i :: ::: ::1:;: ,;>;' 

1 74-87-3 _ ~ ·'1/'0.10 ../ v I \ 
1-~ ..-.~~ ~0,20 ~ ..'!t'_ _l _l 

2 124-48-1 ~-- - 0.10 ./ . ;.? ::s: 
~Hllllllll~l.,..i!nt i;!:HH:HH. H:::: Vft ll'Uiiii• ii: '' ,.,.,:•;; 'IH!i~'i!! li'ii'V':T:<: ;,;;: ,:;:; i :!" ''' :;;;;:: il( ,.,, ,,,,, '' :;[..\ ;•,: li'' '""''' i·i!'!!:'!"'; :·;;: .ii ;; ;·:: ;,:; "':! ''ixi:'jji"::> .,.,, 'Lli!:!'' .L.:i;: ·l:; 
1 7~2 dllorido(lOxblk) ./ 0.01 ./ ./ ../ ~ 
2 100-42-$ ll'mlle ./ 0.30 ./ ,/ 'J 
~;:;; ittn!IM!i;i' · ' '' "''"n::t:i ii 1i;H li(i ~-iii iii : ;•:; i'':ii ;·;;T~i!il Hii~'''i::l i!L i;IH;; u': !':•· ,, •. ,.,, '' i!', · ::: !' ::· , : :.1:::: L'•i:·iH':· ::fi:::T!! :::::·n •: ;;; '·'·I'! .::·: :::,,:;; :,::1\ , :;::;:;::l:rf•::li if:,,;: ~~ 
~ tows-3 tpluec(lOxblk) · ol' 0.40 -./' v 7 T 1 \ 
2 1006t.OU ~~ :L o.to ~ L. l I \ 
1 19-01-6 ~ IV" 0.30 1" . .:1.'1 17" - v r- \ 
t!iil~l~i!:J!. :;:;:!:::!:';' •: '!!! I~HOOIQ.i. i!CVf:: "i! :!:Vi!!!!! :; •:vi::l!i!'' 'L!l!J!::' :; : :l.'; .•L::i· :; .. ;.,., . . · ,,,, 'iT: •: •, ''>':: ::;:li'iiii ii':'''''' :• • :: :::'::i ;,;:':•, >·· ·'' ;. : :\. <:'fit• ,, ,. , : 4:, :'i ,, 
2 tl30-20-7 I v o.:w ./ ./ \Y -\Y I \ 

I! \ 

Coaunents: Nota: Shaded rowa are RCRA ~ 

@~R.50t/cc.v~/)~~/~ , 
~ ND/ No J...Z. ~C<.-o. ._By: k-~ . .L/ Date: p-!9-tJJ. 
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Volatile Organics 
Site/Project: 12?5 5" ,· J 5117'/,~ARICOC tl: 6 a£ 1155_, 60S~ S Batch lis: ,2 //) 9 9 l/ 

Page 2 of2 

Laboratory: 800 i: ------------ tl of Samples:-----~ ------------------------
SurTOgate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

~lill~,i,~ :I 1iii~! :i ~~i9:~ !!,i~Hl~~i I,,. 11::: li ,!I: 11~1i:' 
~----1 I ~~ 

~-, I -~I -~ MT~L 

\&!et- I I r ~i~ I 
~ bx 

c.., rz.-· ~1-'1 c~/l'~ 

SMC 1: Bromofluorobcnzenc 
SMC 2: Dibromofluorometbane 
SMC 3: Toluene-d8 

'\ 
~ 

IS 1: FluorobenzeDe 
IS 2: Cblorobcllzcne.d 
IS 3: 1,4-Dicblorobeozene..d4 

~ 

~ 

""' COIIUDelltl: 

B-19 

illia: . ::1· · · ts:·3· ':: 
~~ . : :::, i ·'ft~::' 

""' ~ ~ 
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Semivolatile Organics (SW 846 Method 8270) 
Site/Project }25'S 5£,/ ~·(:1ARJCOCI: ltKl-f'>,. &'oSVOS" LabollltorySampleiDs: (, Z$3£ -C)/I J- t?/,:4 

Labcntory. GEL sooN: k ff S :S; k .gg:s 1-

Page I of3 

Mcthods: 6" PA ~ ~ ?-{) C. 
hfSamples: ~ Matrix: .5o,'J fi\ (r;.) BatcllNs: .:;J.()"'6'7g<6/..:;..t?"br9~ 

:~:~ m~' 1 1 :,,: ::: ..... .;.;; ..... ~F~~'!+'""""""""'"t· 
2 BN 120-82·1 l,2,o4-Tridllorobcz:ale ./ 0.20 

1 I BN 195-S0-1 11.2-Diallorobeu:De · J,/lo.40 I I 7 I ./ I f I I I 1\ I --1 I 1- 1\ 
1 I BN 1541-73·1 ll,J-~e J.lfo.60 I I /' I 7 I I I I I I \ r -ml ,--, I\ 
1 BN 1~7 1,4-Didltcyohm_., 

3 A 81-06-:l 2.4,6-Tl'idabapiHDol 

2 A 120-83-:l 3,4-Didllorqlbmol 

1i I - i.. T1os~1-9 12.+-Ilim&dlylplmol l/lo.20 I I 7 I II I ,v I I I I \ 
13-TA.I51~28~' l:t.+-Dmnlpbmol I v'I0.01 I ../ I V"' l ../~~»- I I I ~ i A 

3,4-~ 
'ii.!:' ·:·. 

. . . ~; ~ H: , , 

A 95-S7-8 ~ 

2 1 BN 191·57~ 12-~ IJ'Jo.40 I 17-1 v I V I I I I l I I I I I \ 
1 I A 195-<ta-7 12-~ (~) [\(fu.70 I I 7 I 1/ 15"1 h'1 . -] ] 7 _l_ ~ Ll_l ./ I . ../ I I \ 
3 1 BN faa-74-4 12-NaroWiille _____ j/jo.ot I .L _'7 I J I _:r I I I l_ I\ L _ I I I ·r -- \ 
::a I A 111-75-5 12-Nitrqlhmol I./I0.10 I I :.; I 7 I I I r .. , I -TT I I r I r \ 
' I BN 191-94-1 13,3'-~e I >IJo.Ol J I 7 I \/ I I I -1~ I T\ 
3 1 BN 1~2 13-N"aomillne 1 v1o.o1 1 1 7 1 J ,- 1· r-,-~ ~-·---n- 1\ 
4 I A 1534-52-1 14,6-Diaitro-2-mcsby!Jilalol IJ' fo.OI I 7 I 7 I -./ r .. r I . -r-----r- I I \ \ 
4 I BN Uot-.S5·3 14-&olnapbmyl-pbclnylecba' 1./ lo.to I I ./ I v 
3 I BN t;oo'-72• l+a.~yl-pbcoyldba' I /lo.40 I I 7 I ../ 

1 
\ 

2 1 A t.s9-50-7 14-C!Jcro-3-mdh~ol 1.11o:20 1 1 .;: 1 ..; 7 \ I ./ /1./ \ 
2 I BN 1106-47-8 l~e f'Tjo.Ol r-- -~ ,7 ~-./ 1 \ 

A I106-44-5I~Cp-cnsol) J71D.60T-~17-l7 ,, 7 ll ,/ Jlv' \ 
3 IBN 1100.01-6 14-Nao~Di~ioe I7JO,OI r I 7ul ../ I v """\; 

Comment~: N...., SU.Wrowo .. IIOA~ 

RcviewedBy: ~ , ~ .Ld- Date: J.;l -19-():;.... 
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Semivolatile Organics Page 2 of 3 

Site/Project £>55 Q5, .. 4 AR/COC!f: td~tzs; /p()£'gO:S'" Batch#ls: -----------------

Lalxntory: SOO #: /) I'?\ #of Samples: Matrix: 

'''T LCS ' ' ]: ' ~~~: ~~t~-~· ~ 
::~~..j;.:<20%;.:,:,;.o.~99~,1".i.,,:,.:.;;~~.;.i.i.,,,4,, il!•:m• w • ~']i~~~~-.~.~~~~ ai""f 

3 lA u~-7 I+N'mp~~Caol I "1o.ot I 7 I <.7 10. q11s !.:21/jj \1 I 7 l I I ~ I ../ I ~-l\ 
13 IBN 183·32-9 I~ lllo.90 I I ./ I ./ I 7 I r I 7 J\ L __ lV'I ./It/ 1\ 
13 I BN 1208-96-11 I~ I J'lo.90 I I \/ I t7 I \ I T I IT I I I I I \ 
~- fsN!i2o.l2=7l.\nthriCIDe I J lo.1o I I v l ../ I 1 l I I ---n 1 I I l I \ 
~- IBNTs6-ss-3 JBaml(•~ P'lo.so I I 7 I l7 r-T-IT_I_ I \ I I I I I \ 
16TBNTso.32-s IBCam<·~ I vlo.70 I --~-~7-T 71 r-T I l I \ 1 I I I I \ 
~-- ll3N12ci5=99-2 IBmm(b)tlacnmbale IV'Io.7o I I \1 I \7 I I I I I I \ I r- ~- --r I -- \ 
16T BN 1191-24-2 IBcul(s.h,i)perylme I y'jo.so I 7 I \/ IJ' r Till I \ l I I I I \ 
16 I BN I207-D8-9 ~~~ 1"71o.7o I -r 7-ry;r- I I . ~, I 1 r ' . VA 

'·.'\l 

·:.qq 

s 1 BN 1117-11·7 lbii(2-EihylaGyl)pidhalale f"fo.o1T~-- ~/ 1 ./ r T~l-l 1 r \l r 1 1- 1 v x r 1 

,5 I BN 185-68-7 I~ l./lo.ot r I v I ./ J I I I I - . I 1 I I I - 1 I \ 
14 I BN 186-74-1 ICaat~uo~e -~ f.Jlo.ot I l ./ I ../ I I I I I I \ I I I I I \ 
!5 I BN 121~1-9 IC!eylcoc f./lo.70 I . ~../ I ./ I UT I I I T -T-- r- I m r T- I \ 
16 fBN ~-7o.3 IDibau(a.h}d;.CCIIc fJ[o.40·T--./ I J-T·.,;,riTT r-1--11\ -~- f ~-~I---\ 

6 1 BN u1~ lOki~ l"lo.ot 1 1 ,/ 1 7 r 1 1 1 1 1 1 ' 1 1 1 1 1 1\ 
4 I BN 1206-44-0 IFtu.Yamhme r .110.60 I I \1 I J r II I I ] I L 1 [ I I I I \ 
3 IBN 186-73-7 I~ l/lo.90 I I ../ I J I I I I I I I \ I I I I I I \ 
4 IBN 1118-74-11~ 1/lo.to T r·;:.r l ,;rJ I r r -TvT ___ l T I 7 I 71./_j J I \ 
12 I BN 117-68-3 IH~ IJ lo.o1 I -----r-/ .. 1 ·7·1 '¥ [ I I :z:J I ] 1 'I [ \7 I \/ I I I \ 
l3 IBN 177-47-4 l~me f./To:oiT-7 I J I .../ ~ \ I [ I \1 I I I I I \ 
I I BN 167·72·1 l~c Vlo.301 - 1-/ I ../ ... JTT ! I 0 I \1 v' I II I 7 I I I \ 
:6 I BN 1193-351-5 lladmo(l,2,3-ccl)lyrcno r .!fo.so I ../ I ../ I \1 r \1 I \V 
Commeats: 

B-21 



Semlvolatlle Organics Page3 of3 

Site/Project: /255 5,;/ ~~ ARJCOCfl: 6tJfi?if, 6a5"105 Batchfls: ---------------

Laborat«y: SOO fl: fJ /2) I of Samples: Matrix: 

~j~~~, '"" , , ·~ - !;HHW!i ~~ -~ 1ili1 iM · · 
~ 1 aN 17&-59-t lllcphC¥QIO 1 " Jo.40 1 1 ../ I v-T .../ I ./ I " I I I I f\ 
~ I BN 191-20-3 l~e I J !o.70 f I 71 ,/ I I I I I . I\ I I I I 1\ 
:z IBN 198-95-3 IN"Itnlblmme I /Jo.:zo I I 7 I ~..f.I_T_J r=lfl_\ [ IZ L """1 v 1 ~ 
4 I BN 186-31).6 ~~~ylamille I ( jo.Ol u r --1- ,/ l 7 I I I r I . I \ LA I I I I \{ 6 I ~ 
1 I BN 1621-64-7 IN·N"~ylamiae I J lo.so I I 7 I ./ I I I I I J I Wlf 171 1/ I / I 1~7 n 
• I A 117-16-5 l~ol I J lo.05 I t/ I 7 I ./ I I I I I 7 I , \1 I 7 I :.7 I '7 I r '\ 

14 1 BN lss-o1..a rP~W;:c...._ l-::7lG.70 --r-~ ...;.r-r TT 1 r 1 -r l -----r-,---,-,---r --,, 
A IIOB-95-2 IPhcaol I '1/Ao.so l J ../ I \7 I ] I L I 7 [ ::J1 ] / I :7 I \7 I I \ 

5 I BN ll:Z9-QO.() IPynue I J lo.60 I I Vf':_ I_;{ I \V I \V Ill I I \ I \/I ../ I \7 1\ 
_l \ 
3: \ 

\ \ 
\ 

S.l'l"'OWe Recoftry OatUen 

:J[·.i/ii.il!·!:il~~~~~~~ i~Mf#i~! llll~!ll~~~~ii~M~~1ili.itl•l~!li~~~-i 
@/@ l/~N~ ==> f< 2 >o.rto.-t-1Lo.'t~· 

Commeau:CCV,oD > ~~±'..-~_11-0/0~~tp 
1\1 D ~~--1. ~ ~ ,-,----->. . :.-1 AA-(_ , , I' I I I I u~r . flfer· : O • 0 M«-@ 3 &:-r--~~}>ccv7J >;_jff:!/,':!~ 

SMCl:~(BN) SMC3:TspbmyW14(BN) ~~ ~ ~~f 
SMC 4: Pbcoo1-c15 (A) SMC 6: 2,4,6·Tribrtlc!qlbCI10l (A) A./ 0 ~ ~ r -0---~ ~ -=-·. , 0 1 

sMC7:2-~(A) @ O-~ -? C(.V7;D >'IO~ 

M 
TV~ 

181:1,4-~(BN) 
IS 4: Pbeollbralo-dlO (BN) 

-·' L!tl., f~vv..., 

I82:N~(BN) 
IS': Olrylcoe-c112 (BN) 

18 3: A""up!lbmMIO (BN) 
18 6: P~l2 (BN) 

B-22 
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'..., 

, High Explosives (SW 846 Method 8330) 

site/Project j)SS s,.;15e.. rA-;ARJCoc#: le1J5t<i<l,. 6assos LabonitorySampleiDs: l;tf{>;;- ac;; to -oo17' -ols -a1 ;:2.. 

Laboratory: GEL soo 1: t, fi35. b U3 r • 
Methods: EPA !330 

#of Samples: ./a Matrix: _.:s-;=-1)-=---; /'----------- Batch ils: :2~ 1) b "b J7:2f;i6 ~ ;)._ 
I 

~=~="'*'w.m:z~~===-""'l:!\l\i1:: 1~l'l!::!::t:::r: t~~~!Eitl1!'!.i'lifi:.i,.i:,:if: 'l'' 

2691-41..() I HMX I v \7 I vI\/ I\/ 171\ I lv J I../~ 

121-82-4 I RDX II! -../ I v I t I l I 'I I\ . -.-- 1 vi' vI ../I\ 
99--35-49 I 1,3,5-Trinitrobe:uu:De l'-' 
99-65-0 llj-dini~ 17 

v I 17 I I I I I \/ -1\ I I ./ 
:./I./II II 1/l\ I 1.1 

v' I v 

../171\ 

v 1 ~----r I I I I .; -1 . \ I I 7 
./ I vI \ 

98--95-3 I Nitrobcmene I v. _LL1 

,/ 
v _,!villi 1/l \1-lv 

../ I --~ -l-1 ~-- T J I \ I I / 
479-45-8 I t_~ I./ 
118-96-1 I 2.4.6-trinitroto1ueue I v 

v 
.11(_ 

[\__fl. kt 
_'IV I t 

35572-78-2 I 2-amino-4,6-dinitrotolueue I of ./ I ./ l I I I I ./ I ~111 I v v ./ r 

./ l../1 I I I l./17~ 1./ 

./I-./II II 1/1 7 ~ lv 
v 
L 

19406-51..0 I 4-emino-2.6-dinitroto1uene I~ 
121·1+2 I 2.4-dinitrotolucoe [?: 

_i_ v 
v ~ 

606-20-2 I 2.6-dinitrotoluc:oe 111. ./ 1../1 I II I./I ~IV' v v \ 
88-72-2 I 2-nitrotDlueoe I" v 1 / r ,-, r- 1 ./ r TY • .,. v ........ 
99--99..0 I 4-nitrotDlueoe I ..t v I v I I ... I I~ I / -~~1\ 1 ~ ,/ ,/ ~ 

v v v lviSQI\Y 171 1\lv-199..()8-1 1 3-Ditrototuene rv 
~1 .c: DJ?T'U ~ 

\ ~ 
\ \ 
\ \ 

i![[:[~~Ji;·il!!l\i~M,¢,\~It~'\ '(i\!t~j~J!iil i;ii!!.JI!i.!\1 :i~~~~fR!! ::':ji~ ~ iili~ CoiiUDelltl: 

! 
( /L ~/l_j 1 ln.4P-t- c.... 

I 

Conftrmltioa 

·::i.]r~ ,,, ::::1 iD.~·%\: 
e=~--~~~~~~~~~~~~~~~~ 

r.. I i 
/Ld-Sf.A 1-t-5 7\fv 

~-el"llloa: 
mg/kg~ J.l&l S:((J.I&/ &) X (.uple!Ma {g}/aamplevol {ml})x(lOOO ml/llilcr)j/ DiiWoo F~~ pg/1 

Reviewed By: ~ d- >::-Lr/ Date: /.:2-19-tJ..J-. 
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, PCBa (SW 846 - Method 8082) 

SiteiProject D5 S s,;j ~ AR!COC #: 6()5'?$~ 6R$U)S: LaOOrau.y Sample IDs: 61"63 5- tJ II . - tJ I ;J... 

Labcntory: c;. cL soot: ~ 81!3~ 61[3 t-- ' 
Methods: EPA 801 ~ Pc 13 

,2. # of Samples: Matrix: S",; J Batcll#s: .:LLJ y{) "1-'i/ .:J-~9~-BO 

~~!,:ll~i!~i ~~-~~i[i
1 !1 .,~~,rH.IIii,!1~~~::1~i~il~~liiJI. :~. fi: 

12674--11-2 Aroclor-1016 ~ t\71 >/ V" I t\ I I I I K 
11104-28·2 Aroclor-1221 VI / I ./ \ I I I I I "'-
11141·16-S .Aroclor-1232 , ..... ../ \ ~ 
S3469·21·9 Aroclor-1242 ~ .,/ WJ "'-J\1 A-
12672·29-6 Aroclor-1248 (I( ./ 7V{ J'!.rY 
11097-69-1 Aroclor·12S4 v ./ 1\ " 11096-82-S Aroclor-1260 lv1 ./ v' \V v \ v 7 v r\. 

\ " \ " \ _s. 

i';i:ll ·~··· , !•·'!ll<i!H!f:!P= 

r , :~:~n :J~ COIIUDelltl: 
;;J>;";· "" .. ,,. ,.,,, "' 

Confirmation 

... All&+- ,/ tl~? Pfi,. -.;;;> 

/Le5!./k Alf:J -

Reviewed By: ~ d ,;;;;:_Lsf Date: Q-19 -().:;_ 

B·2S 



Inorganic Metals 

sito'Project pss 5=/ $. .... ~ ARJc~!~ 5' t-~ Laboratory Sample IDs: 6 -sz 3 s- () 1 ~· -()f;L. 
Laboratocy: G t:. L SDG#:~1f~~~ 6'f"63~t18.=3...:..1-________________ _ 
Methods: EM6a/OB rcP-/IES . El'/f r'{lLA- c VAA 
I of Samples: .2. Matrix: 

7 
5't:?/'/ Batch t#s: 

"lil'i! M8 MSD ~L 
"'"''' ';i•i,LT''• . ' VAI"' 

7429-90-' AI ~ .,. ,,.,,, ;-~ 

7~t-7Be 
::rMM'!PlitlCiiill1;;;r:illlEV,:i''i:i!l'2!~;~:il::ii~·i:!U:!IT~'i::t:l: Iii!l:!!''1Hiifi1Jni;7:H!TIIITi~iii!'ii!,Hiiiii?GFFiEJ\:.rT':~~· :f:'\:,Ilr"l!ll'i'lll!!l:~:·lll:,Jc'.0'i:::'ll:! ol::::; Ell;!!~J:i,!: i·!l:i''''':::ii'·tiii!l:!'''::· ,.: 
7440-70-lCa I . I I I I I I I \ I I I \ I I . I . I./ ~ \ 

.'' ::1: ':: .'Ei':' if:dl1~?:'r!'Tfffi!t'iil:':JH!r':i;;HIT!Il!! '!~,~'ll!i:.&fF:: ~'i[!N!:'liil!i!i' ,;:: 'i;iij:[ji''i:: ''' ;: ''ilfl'Q;.i5::c;:':ii<' 
744()..48.4 Co I I I I I I I I \ \ \ 
7440-50-8 eu I I I I I I I I \ \ \ 
7439-19-6 Fe I I I I I I I I \ \ \ 
7439-9'-"M&. I I I 1 I I I I \ \ 
7439-96-S Mn I I I I I I I I ~ A A. \ 1\ 
744().02.0 Ni I I I I I I I I /~ Y I \.lr A '1 I .£1-
7440-09-7 K 

, 
AA/1 IffY IV 

!!7.oiiiiaiii*ITII''felH':Ii!:i'~''ii'l!i:i!Yil:''li·'!'V!l!i:il!l:~:::;.;!:: :.:·•:::;. ::::;, :.;i/f':l::l U'fl~YW~i!i: :!!U 1 [,';;t;;';;t[:~~ ·IT Vi:-':[;:;,,;,:, ::.u:f:,t<~!N'';,;;:'!:'TIP' 
7448-23-~ Na \ 
1440-62-l v \ 
7440-66-6 Zl!l \ 

I \ I I IL __ 1_ l . I I I \ 
!i~ilnl'i'llLMJH;];llil!m!!lJIEilHl?rr!i:J::iiV.:ii;iili:!!~::::• 'I:HU:Bi:::Hilil :Hii!Vi'i:. 'l'lD'::rJS'.J:J\ J:jO<;>;J: ~::':~::: T.:i:: ivi' TI:!H::•Im:·~ EIF..;!["Hi::'~ :utL; •:·' :',~!JI:i;:rr;:n; l::oom:;:;;:,~' :c;:r .,, :: ·· •~"'' ' · ''' 

7440-l6-0 Sb I I I I I I I I I _L_~L I I \ I ___ L _ I _l I 1\ 
7440-28-0 n I I I I I I I I I _L__L _ I I \ L_ J I J I I \ 

_i .. I • L _ L_ L L l I I I I \ 
!l~rl*filtli.lvLSITiiZL'ii;ii!':UV'':lli:U~·JP•t:TV'•·:::t::::,':~, .·.:·t::l!l?ii:;l~l·U'' ' Hi\'' '''L'~V''!~IF!F;'i!. Lk:l\i: ,!I!:Uli'f, ::ln::IJ~::Ii:;;MJ!::t. · · :U•:t::l ':•, !: ::::1.:/V:' , E "., T. 

\ I I L \ I I I I I I ."... 
CymideCN \ I I I \ I I I I I I \ 

\1 I I \I I I I I I \ 
\1 I J \1 I I I I I \ 
\1 I I \1 I I I I I \ 

Nota: Sbadod~~~n~RCRA~. ~~~:~&&lg: [~&)..x~lc~{&}~~h!p. tJpi})l,(lOOOml/liK)JII>ihltimFaaor -~&&11 
#/A- ms 7JI<~ -do:., 1 s. "fl' Lc./ > '-f_X ~ Lc....J · · 

Commeata:@Ctl.~?S"~6/1:.../N() ~. · ·. 5e~LS'xblt~~~J;81133 
@_13u- RfD ~ ~/ ~ a......L. If'/ 

.6J.<,.K-ft- ReviewedBy: ~A~~~ Date: a-17-tJ..l
B-14 



General Chemistry 

SiteJProject: DSS Sc,;/ 5~ ARJCOC#: 6~57'SS1 t?P~ Labor:atorySamplciDs: 6 "8i35"-t2//7 -CJJ ,;J.. 

Laboratory: GEL sooN: 6'$835",6"$'83 1-, 
Methods: EPA 9tJ!..2A TCN . EPA 71%;1 W f to 
#ofSampies: ;;L ~: :Sa// Batcllts: .2P9dlo~t2<fd.o3 , ,2/Yi86hl3 L/ff 

T I 

QC Element 
CAS# ~ T M8D Rep. ICS 8orill FIIW 

f4ll6p. FWd Melllod LCSD Jllllt. Dap. A ICV CCV ICB CCB LCS LC8D MS MSD RPD RPD AB .... .... _.. 1IPD .... RPD L 

15'9>5'-
r-o-o rclv' 1.., ./ ../ ~ J / 1/15' { ~YJIA 1119 v ~~~ f/,4 v /o/A !/If It/If A/A- AlA-

J~5VO- (R+/t, I ...I / ../ / / ../ J J J / ~ i ./ t t ~ J ;;19-9 'V 
: 

~ -- --~ --- ---

COIIUDCIItl: 

ReviewedBy: ~ d~ Date: p-/9-0c?-

B-12 



..,_-. -->' w-- -- LabcxatorySampleiDs: ~~S3S- 0//, -~;;;J... 
; 

Laboratory: GEL 
Methods: EPA 9oo.o GA i3 
#of Samples: a Matrix: ~ Batch #Is: ;;2 /0 66 b 

;~,,::. " ,. rg: 1' ='' MS 

JCriteria I u 20% I 25% 

IH3 
IU-238 
IU-234 
IU-235/-236 

l'h-232 
:h-228 
rh-230 

IPu-239/-240 
loioiS Alpt~a - I v 7 1..1 
INmvolatile Beta -- lb • .%.3-9 . ..71.-/ 
IRA-226 
IRi-228 
INi-63 
IOanuna Spec. Am-241 
an......,. Spec. Cs-137 
It' .......... Spec. Co-60 

:',''' ·,y:: )~:g.: 

Rep I Equip. 
RER Blub 

<1.0 u 
~ 

\. 
\. 

\ 

Field 
Dup. 
lliR 
<1.0 

~ 
\JJA 
NrJ 

I f'X 
v '\: 
7 \ 

\ 
t\ 

Field 
Blanks 

u 

\ 
\ 

\. 
\ 

\ 

Sample 
JD 

Commenta: 

hotope I I.SITrace 

50-105 

Sample 
JD IMMope I IS/Trace 

50-105 

-~~~,:! liPfi • ...,,i 

rf) ~). ~ )( _u_}_, Jl/1 dJ,. a-...<-
lso-U 
Iso-Pu 
Iso-Th 
Am-241 
Sr-90 
Ni-63 NibviCP 
Ra-226 NA 
Ra-226 NA 
Ra-228 NA 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 
RevicwedBy: ~ .d~ Date: p -;r-o.>-.... 

B-16 



Project Leader _c_o_LL_IN_s _____ _ 

Contract Verification Review (CVR) 

Project Name OSS SOIL SAMPLING 

AR/COC No. 605785& 605805 Analytical Lab GEL ----------------------
In the tables below, mark any Information that is missing or incorrect and give an explanation. 

•~w ,.---..._, .. __ .. ,V......__• -··- -·--··· -· -- "'Z~ • ·- • - -··- --- •• ... ,,_,,, ___ •• 

Line \,;00l018te? 
No. Item Yes No 

1.1 All itemS on COC comolete -data entry clerk initialed and dated X 

1.2 Containertvoe(s) correct for anatvses reQuested X 

1.3 ~. volume te for# and ~of analYses reauested X 

1.4 Preservative correct for ... lf1llftl...t.ft X 

1.5 CUstody records continuous and complete X 

1.6 Lab sample m.mber(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samoles received X 

1.8 Conc:litiQn _ u~ ~~information orovided X 

-·- I"\\ICIIY"'-'CCI L8r.Ntcu.utY •. . -

Une eom iktte? 
No. Item Yes No 

2.1 Data reviewed signature X 
2.2 Method referenc::e number(s) .....,,..,.... .... and correct X 
2.3 QC anaiYals and ,,._limits provided (MB, LCS R X 
2.4 Matrix sotkelrnatrlx SPike duplicate data provided (ff reauested) X 
2.5 Detection limits provided· PQL and MDL (or IOL), MDA and k X 
2.6 QC batch numbers X 
2.7 Dilution factors..,.,,,;......, and all dilution levels reoorted X 
2.8 Data in ,;.. ... units and us1na COfl'eCtSkinificanffiQures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(ff ·" .•. lvtAII~ 

2.10 Narrative~.~~ .... ;.,._. X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiera provided X 
2.14 All requested result ancl T!C iff ~~data~ ____ X 

Case No. 7223_02.03..02 

SDG No. 68835A & B 

Resolved? 1 
If no, eXJ)Iatn Yes No 

l 

Resolved? 
If no. exPlain Yes No 



Contract Verification Review (Continued} 

-·- -- -- ··~ -·-·----.--
Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

3. 1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specific requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samotes and samc:ile data 

3.2 Quantitation limit met for an samples X 

3.3 Accuracy X CYANIDE FAILED RECOVERY LIMITS FOR LCS 
a) Laboratory control samples accuracy 1"'-NNRN and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X 

3.4 Precision X RPD FOR BARIUM OUTSIDE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for aH inorganic and radiochemistry 

sam Dies 
b) Matrix spike duplicate RPO data reported and met for all organic samples X 

3.5 Blank data X SELENIUM & CHROMIUM DETECTED IN BLANK 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, bip, and equipment) data reported and met X ACETONE DETECTED IN TRIP BLANK 

3.6 Contractual qualifiers provided: "J"- estimated quantity; ·e·-analyte found in method X 
blank above the MDL for organic or above the POL for Inorganic; ·u·- analyte 
undetected (results are below the MDL, IDL, or MOA (radiochemical)); "H" -analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pesticidesiPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCJMS (8260, 8270, etc.} 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard perfonnance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganic& (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 
a) Instrument run logs provided X 



Contract Verification Review (Concfuded) 

5.0 Problem Resolution 

Summarize the findings in the table beJow. List only sampleslfractions for which deficiencies have been noted. 

5ample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved?.,. Yes ...<§) 
Based on the review, this data package is complete. .,.0 .,.No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:.~------

Reviewed by: G() · \?"" Q o M C,; Q... . Date: 12§=2002 Closed by: Date:. ____ _ 



ANNEX B 
DSS SWMU 149 

Borehole Lithologic Log and Construction Diagram for 
Groundwater Monitoring Well CTF-MW3 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 
CTF-MW3 
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~rf ~ ... ~ ~;" 
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~~ 

~# g. 
0~ 

Geologist: Mike Sanders 
Drilling Date: August 18, 2001 

Well Installation Date: August 20-21,2001 

o'> ~ 9C<$ ~6 ~ ,/' ~ ~ 
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~ v ~c, ,.G 
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I 

I+ ; 

i ·:·:·:·~ 
H-H-HH-HI--HH-H+H-+-l-.-···lh-HH-UI'·+-1·-HI • • ... • 

: ' 

' 

i 

rooiM StiCkup (ft.): 3.05' 

Concrete Pad 

Casing 00 (Wl.): 5.5" 
Casing 10 (lil-): 5.0" 
Casing Materl81: Schedule 80 PVC 

GrouVBacktilllnterval: 1' • 315', Benton~e 
grout 

Seal imerval: 315'- 330.5'. 318" Benton~e 
chips 

Initial waler level: 296.58' {1012/01) 

Secondary Pack lntervat 330.5' • 334.5'. 
12112 Monterrey sand 

Plimary Pack lmerval: 334.s·- 367', 
,3 Monlarrey sand 

Screen Interval: 340' • 360', 20-siOt 
schedule 80 PVC 

&Imp Interval: 360' · 365' 

*2/12 Monterrey sand. 367' • 382'. 

Bentorute grout, 382' • 430'. 

0 

-50 

-100 

-150 

-200 

-250 

-300 

-350 

-400 

SM, silty very-line sand, moderate brown (SYR 4/4). 

Precambrian gran~e. pale red brown (lOR 514) to 
moderale yelloW brown (10 YR 5.'4). Po<phyrii<:. 
microcline phenocrysts In grOtJncknass rA quartz and 
feldspar. Drilled as corrpstenl rock (vs. fractured or 
fau~ed roc~). 

Granite (as abow) wii/J <50% quartz, very igllt gray 
(N8) to aark yellow orange ( 10 YR 6/8). Iron staining 
on fractures. Abundant qua~z or (JJanzile (--60%) 
from 298' • 31 0'. 

Precarrbrian quanz~e wilh < 10•4 granite (as abolle). 



ANNEX C 
DSS SWMU 149 

Groundwater Monitoring Well CTF-MW3 
Data Validation Reports for Eight Quarters of Sampling 

July 16, 2002-June 1, 2004 



SMO ANALYTICAL DATA ROUTING FORM 

Project Name: DSSs - GWM Task No./Service Order: 7223 01.05/CF022-02 --------·---------------
SNL Task Leader: Collins Org!Mail Stop: --------
SMO Project Coordinator: Puissant Sample Ship Date: 

ARCOC Lab 

605578 GEL 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Rec'd: 

PreJiminary Notification: 

Final Transmittal: 

Sent to validation: 

Rush validation: 

Lab ID 
Preliminary 

Received 
Final 

Received 

63737 

Date 

(\9/15/02 

Correction Request 
Problem: 

OSc )..( ~0 ~ Processed/resolved: 

0'6 · ~0-0A Signature: 

Q<(). ;..t-or 

o8{ JLo.ID~ 

Notified: 
Customer Copy 
Picked Up 

Transmitted To: 

Validation complete: 

Returned from validation to: 

D 
E'/lJymS On (date): 

Filed in Records Center: Filed By: 

Comments: 

# 

6133/1087 

07/17/02 

EDD Req'd 
YES NO 

EDDONQ 
YES NO 

CKJDOOD 
DODD 
DODD 

0~·2-1-0A. By: ut 
u.L-

ro. Sow:kv~ By: r # 
..rd;;.. pY:r;;:- 'lth~ l.. 

' 

Received (Records Center) By: -------------------------



,/ 
;I ,, 
li 
,j 
,, 
t"i 

rl 

CON .CT LABORATORY 

ANALYSIS REQUeST AND CHAIN OF CUSTODY 
lntem.ol Lab P•g• _1_ of _j 

Batch No /i/ /t4 SARIWR No ARJCOC 605578 
Dept No./Mall Slop 6 133/MS-1087 Dale Samples Shipped -:_; SiAO ust Contrc.ct No PO 21671 D/. 0 "> 0 Wuto Ct>aractari.Qtloo 

PrOJftCC!T~•• ~: Carne<IWIIYt>lll No. Prorect'Tc.~k No -RCRA Oate•-------------
ProJeCt Name: lab Contad Ed•" l\enllt;03-~~-Ill II SMO AutllonZilho 0 S.nd:Prelunrnarylrepo.1to ________ _ 

RecoqJ Cflnl"' Code La~ 0Mbn.liK>r1 GEL , 0 Validation Requi..-..:1 
) U .7 ,.:; · '"'71 </ r· 1 >-< 7 0 

LogtJook Ref No SMO Cont.>d/Pr10r"' ~"'•'" Pu.,,.,•,L::.U~-Ii-U-.J18~ - - • ~ '' ~ '/ '- r, RoloasiOd by COC No.: 

Serv>ee Order No S..rxl Reporl to SI.ICJ Wom<lr P•••na ... ·;.()~4-3132 1 f fTI r.:' ( t('i .1 Bril To: Sand La Nabonallabs (Accounts Payable) 

Location Po Box 5800, MS-0154 

Burldrng ~JA !Room NA 

Silmf'lle No -Frac~oo 

n ~r-. ~.r. ~, ,....,,...., .. 
l~:r-t,...,.·uu 1 

049494-008 

049494-010 

049494-012 

04 94 94-{) 13 

049-494-015 

oo.~S494-01n 

049499-001 

ER Silrnple 10 or 

Sam[>le Locahon Del"'' 

CiF·i\i'v'V3 

CTF-MW3 

CTF-f,1W3 

CTF·MW3 

CTF-MW3 

CTF-MW3 

CTF-1.1\\'3 

lswr.IUD-TB3 

Begrn11rr19 
Derth lfll 

350 

350 

350 

350 

350 

350 

350 

IJ.t... 

Reference LOV{available at SMOl 
-

ER slie D.rie/Trme(tJr) Siimf~" C:on!.drner Pre~rvt: 

Nu Collected Malnx Tyne Volume AII@_4C 

14;} () 1/1 fi/()2 1126 GW G 3x40ml HCL 

149 07/16/02 1127 GW p 500ml HN03 

149 07!16!0? 11:l2 FGW p 500ml HN03 

149 ()7116102 112H GW p 500ml NaOH 

149 071161()::' 11:!0 GVV p SOOrnl 4C 

149 07116/0:! 1130 GW AG 4x1L 4C 

1491 [)711fjl();! 1131 GW p 25[Hnl H?SO-l 

NA l ri7'1o!02 1 i2fi 01\\' I G :lx40rnl HCl 

Collec~or 

Mel hod 

G 

G 

G 

G 

G 

G 

G 

G 

Albuquef'l1ue. NM .. 8718S-<J154 

Sample I 
Type 

Puameter & Method 
Requuted 

lab Sarn[>le 

ID 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

TB 

voc (8260) 

RCRA Metals (60201 

Major CatiOns (6020) 

Total Cyanide (9012A) 

Major Anions (300.0) 

High Explosives (8330) 

INPN (353.1) 

lvoc IB260) 

I 

..J 

r 
I 

I RMMA 0 Y" 0 "" Re< "" S""'P<ol • """' S~ u,. I Se•d• ""'""«<on~QC """'"m•"" 
i Sample Dis osal 0 f<etum '" Ct•ent G [J,,f><"d' t>v t .. t. Dale Entered(mmldd.')'y) "-ri.J.s/tt EDD 0 Yes 0 No 

Turnaround Time 0 7 Dil• 0 1~ D .. ,. 0 3C! ['l..,y Entered b-( ~~ , Ro~w o .. ta Po~ckaq• 0 Yn 0 No 

Abnormal Condittons 

on Receipt 

Sample 

Team 
Members 

OC tnrts \.'I 'Plea~~ send repor1 to: 

N<1mc Comf>illly/Org<~nlld~on/PiioneiCelluldr Trm JdLk>oo/Org 61 33/MS 108 7150!>-284-25~ 7 

--""'~~Je>tOIL1 fj 1 )!)18~4-5 1 301228·0710 

John Boyd Strilw:f,t3Si2B-:· 33(!7/228-92 31 ~.~~!'" AtiiOfl>i br Cl FL.SO~ 

Robert Lynch Wc~lmdj 135/1\4~ -40 13125<"1· 70fl(] FGW I F•llcrl'<l 111 freld w/ ~5 nuuon lrlter 

Plt~Ase list as stJpllrllle report 

1 F<clinqurbhed toy~ Tunt: ~ Rclll~<lul:,ht:d t•} Oru Ddte Time 

1 Rcce1ved by ~1.L'(_,_-Ij/~ C1\t.-n_Q'2..Mll-D~Ie 7/;t/;}'( Tunc (; '! / ~ j4 Rcccrvcd hy Oru Date Time 

2 Rcl•nqur5h¥"~_,-t; L -~I ·c;-&_o'Jl:Zd_.;.l D~~ lluue 1 0 oo IS RchBCJtu:.hcJ l>y Oru Date Time 

t ReCeived by / ~ f /- -, 0'.!.1• • Dale 1 Tune IS Rcccrv(.-d lly Org Date Trme 

3 Rcl111qur5hed l>y __ 9'!L Di<lt: Tune !6 Rchflqurbhed hy Org Date Time 

j J Reu"ved t>y Org Oiilc T '"'"' j6 Recervc<l loy Oru Date Trme 

•7 & 15 Day Turnaround Time: ERCL requires prior notification. 



Sample Findings Summary Page 1/1 

Site: DSSs GWM ARICOC: 605578 Data ~ Org~nic, lnorgamc 
Method/CAS Number (Analysis/An_!lrte 

~ ~ :> ... 
8 Ill 

9~ ii 
·e 

~"" Ill Q) 

8 ~ I Q) 

~I ~! 0 c: ~ 
.t:. c: 

~ 
0 0 0 z z e z 

""'6 ::E 
~ 

Sample 10 

c c 
·~ ~ 

i 
(!) 

-049494-{)15 CTF-MW3 0.18J 

::----- . . i i i i i i I I I I I i i i i i i i i i I I I 

Validated By: Date: 09/06/02 
Mr. David Schwent 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: September 6, 2002 

TO: File 

FROM: David Schwent 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSSs GWM, ARCOC #605578, 
GEL SDG #63737, Project!Task No. 7223.01.05 

See the attached Data Vs11idation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNL/NM ER Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA6020 ICP
MS, EPA7470A CVAA, EPA9012A total CN, EPA9056 ion chromatography (I.C.), and EPA353.1 
nitrate/nitrite. No problems were identified with the data package that result in the qualification of 
data. 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times/Preservatl2.!! 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Analyses: The initial and continuing calibrations met all QC acceptance criteria. 

Blanks 

ICP-MS Analysis: No targ·et analytes were detected in the blanks, except for the following. In the 
initial calibration blank (ICB) and continuing calibration blanks (CCBs), Chromium (Cr) was detected 
at negative concentrations. The absolute values were > the detection limit (DL) but < the reporting 
limit (RL). However, the associated sample result was >5X the DL. Thus, no sample data were 
qualified. 

Chloride (I.C.l Analysis: No target analytes were detected in the blanks, except for the following. 
Chloride was detected in tl1e method blank (MB). However, the associated sample result was >5X 
the blank concentration. Thus, no sample data were qualified. 



All Other Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All Analyses: All MS and post spike (PS) QC acceptance criteria were met. It should be noted that 
the MS analyses for I.C. and nitrate/nitrite were performed on QC samples of similar matrix from 
other SNL SDGs (63387 and 63443, respectively). No sample data were qualified as a result. No 
MSD analyses were performed. The replicate analyses were used as measures of laboratory 
precision. 

Laboratory Control Sample/laboratory Control Sample Duplicate (LCS/LCSD) 

All Analyses: The LCS analyses met all QC acceptance criteria. No LCSD analyses were 
performed. The replicate analyses were used as measures of laboratory precision. No sample data 
were qualified as a result. 

Laboratory Replicates 

All Analyses: All laboratory replicate QC acceptance criteria were met. It should be noted that the 
laboratory replicate analyses for I.C. and nitrate/nitrite were performed on QC samples of similar 
matrix from other SNL SDGs (63387 and 63443, respectively). No sample data were qualified as a 
result. 

ICP Interference Check Sample (ICS) 

ICP-MS Analysis: AIIICS QC acceptance criteria were met. 

All Other Analyses: No ICS was required for these methods. 

ICP Serial Dilution 

ICP-MS Analysis: All serial dilution QC acceptance criteria were met. 

All Other Analyses: No SE!rial dilution was required for these methods. 

Detection limits/Dilutions 

All Analyses: All detection limits were properly reported. Sample 63737-008 was diluted SX 
for nitrate/nitrite and sample -006 was diluted 20X for chloride and sulfate in order to bring the 
raw values into the linear range of the instrument. 

Other QC 

All Analyses: No field duplicates, equipment blanks (EBs), or field blanks (FBs) were submitted on 
the ARCOC. 

No other specific issues were identified which affect data quality. 

Reviewed By: KAS level: Date: 9/13/02 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 8 7123 
Phone: 505-299-520 I 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: September 5, 2002 

TO: File 

FROM: David Schwent 

SUBJECT: Organic Da1ta Review and Validation - SNL 
DSSs GWM; ARCOC #605578, 
GEL SDG 1~63737, Project/Task No. 7223.01.05 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNL/NM ER Project AOP OO-Q3. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA8260B 
VOCs and EPA8330 HEs. Problems were identified with the data package that result in the 
qualification of data. 

1 . HE Analysis: The confirmation relative percent difference (RPD) of 4-amino-2,6-dinitrotoluene 
was >25% but <75% f1:>r sample 63737 -Q07. The highest detected sample result (0.18 ug/L) will 
be reported and qualified u J". 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times/Preservation 

VOC/HE Analyses: All samples were analyzed within the prescribed holding times and properly 
preserved. 

Calibration 

HE Analysis: All initial and continuing calibration QC acceptance criteria were met. 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except for the 
following. For sample -OOi' the continuing calibration verification (CCV) %Ds of several compounds 
(see Data Validation Worksheets) were >20% but <40%. However, all associated sample results 
were non-detects (NOs). Thus, based on professional judgment, no sample data were qualified. 



Blanks 

VOC Analysis: No target analytes were detected in the method blanks (MBs), or trip blank (TB). 

HE Analysis: No target analytes were detected in the MB. 

Surrogates 

VOC/HE Analyses: AU surrogate percent recovery (%R) and retention time (RT) QC acceptance 
criteria were met. 

Internal Standards (ISs) 

VOC Analysis: AlliS area and RT QC acceptance criteria were met. 

HE Analysis: No ISs were required for this method. 

Matrix Spike/Matrix Spike Duplicate (MSIMSO) 

VOC Analysis: All MS/MSD QC acceptance criteria were met. No MS/MSD analyses were 
performed for the TB (VOC) since it was a QC sample. No sample data were qualified as a result. It 
should be noted that the MS/MSD analyses were performed on a QC sample from another SNL 
SDG (63387) of similar matrix. No sample data were qualified as a result. 

HE Analysis: All MS/MSD QC acceptance criteria were met. 

laboratory Control Sample/laboratory Control Sample Duplicate (lCS/lCSD) 

VOC Analysis: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No 
sample data were qualified as a result. 

HE Analysis: All LCS/LCSD QC acceptance criteria were met, except for the following. The 
LSC/LSCD RPD for tetryl was >20%. However, the RPD was only> the QC acceptance limit by 1%. 
Thus, based on professional judgment, no sample data were qualified. 

Target Compound Identification/Confirmation 

VOC Analysis: No confim1ation analyses were required for this method. 

HE Analysis: All confirmation QC acceptance criteria were met, except as noted above in the 
summary section. 

Detection Limits/Dilutions 

VOC/HE Analyses: All detection limits were reported correctly. No samples required dilution. 

Other QC 

VOC Analysis: A low level concentration (<10X DL) of acetone was detected in sample -001. The 
associated MB quantitative report was requested and is attached with the Data Validation 
Worksheets. The MB quantitative report shows no detection of acetone in the MB. Therefore, no 
sample data were qualified. 



VOC/HE Analyses: No fit~ld duplicates, equipment blanks (EBs), or field blanks (FBs) were 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Reviewed By: KAS level: Date: 9/13/02 



Data Validation Summary 

Site/Project:SN L / DSSs- {r w J41 Project/Task #: 7 z '2 3-0 J. os- # of Samples: 8 Matrix: tf"n.u,uu &1/q(i: 
AR/COC#: (og5S'"7-a {[;p(c <P37Y7) Laboratory Sample IDs: 6'37'37oe>/-C6? 
Laboratory: ...~.c.. ~t-=L::__ __________________ _ 
Laboratory Report#: __:G=-.:::s=-7.=-.=3_7L__ ______________ _ 

QC Element Organics 

Pesticide/ voc svoc 
PCB 

1. Holding Times/Preservation / ~ 
2. Calibrations \ 
3. Method Blanks \ 
4. MS/MSD \ 
5. Laboratory Control Samples 

' v \~ VA 
6. Replicates \ 
7. Surrogates v \ 
8. Internal Standards ~ 
9. TCL Compound Identification ~ \ 
10. ICP Interference Check Sample \ 
II. ICP Serial Dilution \ 
12. Carrier/Chemical Tracer \ Recoveries 

13. Other QC { l,..onl=\rmoti~ ~fj)) tJ(P. \ 
Estimated 

Not Detected 

Check (,f) = Acceptable 

Shaded Cells = Not Applicable (also "NA") 

HPLC 
(HE) 

./ 

~I/ 

/ 

-s 

Analysis 

In organics 

GFAAJ CVAA 
ICP/AES 

AA (Hg) 
CN 

ru-,..J 

/ / ~ 
\ \ 
l \ 
1 \ 

\ N(A \~/A 
J; \ "-I' \ 

\ \ 
_\ \ 
\ \ 

/ \ \ 
... \ \ 

\ \ 
tJ{A. fiA \ 

RAD 

\ 

\ 
-\ 
\~ 
\ 
\ 
\ 
\ 
y 
T 
\ 

Other 
Wlef'o.l 
t:"'-"'. 

..; 
T 

,!I 

¥/.&. 

w 
u 
UJ 
R 

Not Detected, Estimated 

Unusable 

NP = Not Provided 

Other:---------- ... ,,..,,dBy:M ~ Date:Z-2.3-oz.. 

B-12 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: 5AJL/Ds5,- G- LvM AR/COC #: boSS? 8 # ofSamples: Z Matrix:_,~:...JW!~~=-=-~--=--------
Laboratory: ~ ( Laboratory Report#: ~~? ~ 7 Laboratory Sample IDs: --=/::."--"'3?---"3'-'?'-ao}-:----'-_o--=C)'---:'2...----------

Methods: €~ ~t~ Batch#s: /1'' $"~$" 
Cali b. Call b. CCV T M' RF RSD/ 

'AID Method Let LCS MS Field 
IS CAS# Name c m. Intercept R2 LCSD MS MSD Dup. 

L RF <20%/ Bike*' RPD RPD RPD 
>.05 / 0.99 20% 

I 71-55-6 I I !-trichloroethane ,, 0.10 W; 'b. ./ t/ 7 " AJ ~- J. 'fA v' ../_ .L "rl.4 
2 79-34-5 I, I ,2,2-tetrachloroethane 0.30 
2 79-00-5 l 1.2-trichloroethane 0.10 
1 iJ~34-3 i 1-Gichloroeiiwte O.iu 
1 75-35-4 1,1-dkbloroethene 0.20 
I 107-06-2 1.2-dkbloroethane 0.10 
1 540-59-0 1,2-dJchloroethene(total) O.DI 
1 78-87-5 1,2-dkbloronrouane O.OI 

I 78-93-3 l-butan011.e (MEK) O.DI 
Ub:blk) .v v ,!/ II !/ \J ' -

~ ~ / 'V "'J/ \I ' l/ I 110-75-8 2-chloroethvl vinvl ether / 

2 591-78-6 2-hexanone (MBK) IV 0.01 W/A , / " .. M. -1.\' '1.~ / / t/ fJ ~~ 

2 I08-10-I 
4-methyl-2-pentanone O.IO ~3-72 MIBK) 

I 67-64-I acetone(lO:rblk.) O.OI 
I 7I-43-2 benzene 0.50 
I 75-27-4 bromodichloromethane 0.20 
3 75-25-2 bromoform O.IO 
I 74-83-9 bromomethane 0.10 ~~, 
I 15-IS-0 carbon disul1ide 0.10 I 
1 56-23-5 carbon tetrachloride O.IO 
2 108-90-7 thlorobmzene 0.50 
I 75-00-3 chloroethane O.OI 
I 67-66-3 chloroform 0.20 ~ 

I 74-87-3 chloromethane 0.10 -':1 .91' 
I 10061-01-5 cis-! 3-dichloropropene 0.20 
2 124-48-1 dibromochloromethane 0.10 
2 100-41-4 ethyl benzene 0.10 
I 75-09-2 methylene chloride (10xb1k) 0.01 ~ 

2 100-42-5 stYrene 0.30 oW 
2 127-18-4 tetrachloroethene 0.20 w. 'A 
2 108-88-3 toluene(!Oxblk) 0.40 
2 10061-02-6 trans-! 3 -dichloropropene 0.10 
I 79-01.{; trichloroethene 0.30 
J 75-01-4 vinyl chloride 0.10 ' ,v ' I/ '"'~ ,if 'II w •II 
2 1330-20-7 ixylenes(total) 0.30 v ,v 1/ -w ,v ,(., !, I/ II v v 

:omments: 
11 " AI I_ - - .. 

No!es: Shaded rows are RCRA compounds. :LJ~~~xoL.A 
), 2 Lc..~~ w~.c... r~ (7-f8-otj7 

v ,-t--tt ,JJ a c.. e,.r(4., rtt ~. 
ppli~.,.., ~-~ 

~-:. 1¥flla5 h ~ -cOl 
B-18 

·~ r ..... 
?-1~-o'Z. 

7't7..0Z... 

-

Equip. Trip 
Blanks Blanks 

,.. rA / 

--

,I/ / 

·, 
til A 

.... v 
"l/ 1/ 

Date: 8'-Z.?-oz 



Volatile Organics 
Site/Project:5tJL / ~fv c,.. wM ARJCOC #: C..os S 7 t 
Laboratory: (,... iL Laboratory Report #: -'~""--"J'-7_&_,7'-----

Batch#s: (3b'{S'~ 
# of Samples: Z.. 

----"~----
Matrix: C. r.v-,J !.N.J.,,.. 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample 

~ Oui/iers 

SMC 1: 4-Bromotluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: To1uene-d8 

SMC 1 SMC2 

IS 1: Fluorobenzene 
IS 2: Chorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

SMCJ 
IS 1 
Area 

Comments: 

B-19 

IS 1 IS 2 IS2 IS 3 
RT area RT area 

_.__ --

Page2 of2 

IS 3 
RT 

i 
I 
I 

i 
I 
I 



High Explosives (SW 846 Method 8330) 

Site/Project: (I'JL/ [>S$1 C.wM ARJCOC #: bD 5 ~? 'f Laboratory Sample IDs: _G;=-~'"!>'-"7~3"--7-0_cn ___________ _ 
Laboratory: (j..G(... Laboratory Report#: G. 'J 71? 

Methods: efA ("!» ~0 (He.,) 
# of Samples: I Matrix: ~p~j ev~Lr-

, Curve CCV ·Method 
CAS# NAME I Intercept R2 %0 Blanks LCS 

L .99 20o/jl"' u/ 
2691-41-0 HMX t/ ./ ,/ v II ./ 
121-82-4 RDX I 1 
99-35-4 I ,3,5-Trinitrobenzene "V' I 
99-65-0 I ,3-dinitrobenzene t/ I 
98-95-3 Nitrobenzene v 
479-45-8 Tetryl t. 
118-96-7 2,4 6-trinitrotoluene 
35572-78-2 ·2-amino-4,6-dinitrotoluene 
1946-51-0 4-amino-2,6-dinitrotoluene 
121-14-2 2,4-dinitrotoluene 
606-20-2 2,6-dinitrotoluene 
88-72-2 2-nitrotoluene 
99-99-0 4-nitrotoluene 
99-08-1 3-nitrotoluene '/ ' ... ; ,[J ,I/ I; 
78-11-5 PETN _[___ ~--

SMC RT Sample SMC %REC SMC RT 

Confirmation 

Sample CAS# RPD >25% Sample CAS# RPD>25% 

I {;'3?"$?(}(;7 /1l/C-t;/-o -"7f-7D 

Batch#s: /8'8 1 $ ~ 

LCS MS Field. Equip. 
LCSD RPD MS MSD RPD Dup. Blanks 

/ I 20% 20% RPD u 
v \I ./ .., ../ NIA tJ/A 

I 

~ ./ 
~\I' ;h\ 

/ v 

'/ IV v I; ,IJ / v 
L__ -----

Comments: (;.,~7- Cc,iw-,, 

~~,_-._hlly, Cot'- .. 

Field 
Blanks 

u 

"' lA. 

II 

y~ 

rc.--. 

-

I 

I 

I 

7- z:;: -en_ 

7 -'l(- c:>~ 

Solids-to-aqueous conversion: ~ /] / J -tf..___ 
mg/kg:Jlg/g: [(Jlg/g) x(samplemass (g}/samplevol. {ml})x(lOOOmlllliter)]/DilutionFactor :Jlg/1 Reviewed By: ~ ~~- Date: o-2 t -o"'2..... 

B-17 



Inorganic Metals 
Site/Project:SNL!~ '-~"" AR!COC #: (.e>5' ?f Laboratory Sample IDs: 6:5 7 s7 ~ > I -co'-/ 

' 
Laboratory: (i£l Laboratory Report#: b '3??7 
Methods: (fA ~oz.o (c.cfZM),." Zlf;ibJ-1 ( <vf9A) 
#of Samples: "Z- Matrix: C.~~~ Batch #s: Jaf.J!b 7. J 3 7?ZCf: I J' "f::JPf 

"' 

CAS#/ 
QC Element 

Analyte Method LCSD MSD Rep. ICS 
Serial Field Equip. TAL ICV CCV ICB CCB LCS LCSD MS MSD Dilo- Dup. Blanks RPD RPD RPD AB tioo RPD 

Blanks 

7429-90-5 Al 
7 440-39-3 811 ./ v( t/ v / .L / lJJA tJ/1. ./ NI/!A ~/A o/' t/' ./ AJ!" ..,lA 
7440-41-7 Be 
7440-43-9 Cd v ~ r/ ./ v i/ v fJ/A IJfl'f v' #J!A ~A v -./' o/ AJ(II. tJ Jft 
7440-70-2 Ca ./ I '1/ v 1 I I I I I I I I t 
7440-47-3 Cr v ,v ~ -/.1t; -J·7l ,~;- .D- .v ..v >¥ II .J, J,. "" " ~ 
7440-48-4 Co 
7 440-50-8 Cu 
7439-89-6 Fe 
7439-95-4 Mg ./ v .,.... 

~ ./ v \1 VIA viA v JJJP. ~/It J -./' .r tl/fl ~/1) 

7439-96-5 Mo 
744()..()2-0 Ni 
744()..()9-7 K v ./ v / v v ,, WJ/4 AIJA II f'J!A AI 'A ,/ ,/ r-1/A tJJ 'It 
7440-ll-4 AI! J I I I ' I J I I I I 1 
7440-23·5 Na v 'V .v .J, ..v J, I -1 ~ "l .lr .f., ~ .J. "" 7440-62-2 v 
7 440-66-6 Zn 

7439-92-1 Pb if ./ ,/ / v v #.J :. #JIA ./ #JIA lll/t I ,/ r/ til p, tJ_/j). 
7782-49-2 Se i/ I I \ , I I I I l 1 J I 
7440-38-2 Aa 1/_ j.. u. J.. j, .v .v ~ ~ Jr .L ~ .v J. J " ' 7440-36-0 Sb 
7 440-28-0 Tl 

7439-97-6 Hg v' v v V"' v v t/ f.Jjft IJlft v iJIA ~/A t/ t/ JJI,.. fl{,. rJ ffl 

CyanideCN 
-~ ·--- ------

Notes: Shaded rows are RCRA metals. Solids-to-aqueous conversion: mg I kg= J.lg I g: [(J.lg I g) x (sample mass {g) I sample vol. {rnl}) x (1000 rnJ /I liter)] I Dilution Factor = J.lg I I 

Comments: 

Reviewed By:#~~ 
B-14 

Field 
Blanks 

#:liAr 

~/11.. 
l 

\l. 

~oliL 

Ulr'l 

J 
~ 

., ,. 

o~/4 

-

Date: f'- .s;.. ol:_ 



General Chemistry 

Site!Project5A.J L/~- G-Wf£( AR!COC#: bG5S7g Laboratory Sample IDs: b37 :r?- 005, ~ cso'- I - ~ 
Laboratory: 6--i:(_ Laboratory Report#: b ?7 '!? 

7 

Methods: 1/'A 1ot7.1/(fJ,.fr~),, 91SC(t.C),,~ ~53,/{t.;~,~J; 

#of Samples: I Matrix: Cr~6 ~J ,..,J.v Batch #s: I 88c:B2_j /813tf~"/'11e'J. <f i 

QC Element 
CAS# Analyte T Serial Field 

A ICV CCV ICB CCB Method 
LCS LCSD 

LCSD 

(~~ MSD MSD Rep. ICS Eqnip. Fitld 
Dllu- Dup. 

L Blanks RPD RPD RPD AB Blanks Blanks tioa RPD 

ls'fS"S~';b-o .f,/-<1 CAl /V J v tf ,/ .,/ t!' ~lb. N/A ,/ L~Mi Ll.t~. v Pit\ lJ}FI 1"/r.. NIA fiA 
- I - - ,~ ..... ·vn . 

-c.c. I J T 
Z!t'\5H1~} (iw~cl., lv '-~ lo.:{k 

1-~W ~ f~ltn-'11-l, .{Lu,w-<.1•} '"O.~'l-
11.1~4, '~".!.f~\ I 

JIJ31\/2.._ II; ~()1.\tj 
Ill' v ~ J I,/ ~I; ,/ J-ii ~r-Ife ~/ ~ ~I; \~ \jl ~/ 'v 

,,/ 
' v ¥ 

I 

Comments: 

Reviewed By: M2 ~ Date: f..6~o-z__ 

B-16 



Project Leader Collins -------------------

Contract Verification Review (CVR) 

Project Name DSS-GWM -----------------------------
ARICOC No. 605578 ------------------ Analytical lab GEL ---------------------------

In the tables below, mark any information that is missing or incorrect and give an explanation . 

. ·- ..... ------ --- .. .. -·· -- - ... - . 

Line Comolete? 
No. Item Yes No 

1.1 All items on COC comolete - data entry clerk initialed and dated X 
1.2 Container typets\ correct for ana!vses r~g_uested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analvses reauested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samples received X 
1.8 Condition UPOn receipt infonnation provided X 

·- ..... --- . . -~- -- .. 

line Comolete? 
No. Item Yes No 

2.1 Data reviewed, sianature X 
2.2 Method reference numberfs) complete and correct X 
2.3 QC analysis and acceptance limits orovided (MB, LCS, Replicate) X 

2.4 Matrix spike/matrix sPike duPlicate data provided (if requested) X 

2.5 Detection limits provided; POL and MDL (or IDL), MDA and lc X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dHution levels reported X 

2.8 Data reoorted in appropriate units and using.correct sianifiCant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery N/A 

{if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual aualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 

Case No. 7223 01.05 

SDG No. 63737 -----------------------

Resolved? 
If no, explain Yes No 

I 

L._____ 

Resolved? 
If no, explain Yes No 



Contract Verification Review (Continued) 

-·- - ---··"" 0 0 9•-·· 

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? lnorganics and metals reported as ppm (mg/liter or mg/Kg)? X 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
al Laboratory control samples accuracy reported and met for all samples I 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 

c) Matrix spike recovery data reported and met X cadmium not within acceptance limits 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X chloride detected in anion method blank i 

a) Method or reagent blank data reported and met for all samples 
\ 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 
: 

3.6 Contractual qualifiers provided: • J"- estimated quantity; "8"-analyte found in method 
blank above the MDL for organic or above the POL for inorganic; ·u·- analyte X 
undetected (results are below the MDL, IOL, or MDA (radiochemical)); "H"-analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pesticides/PCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X l 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082} 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 
I 
I 

c) ICP interference check sample data provided X 

d) JCP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided NJA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

incomplete copy HPLC incomplete QC Summary on page 29 

/ ...... 

Based on the review, this data package is complete. Yes G 
If no, provide: nonc,on,rmance report or correction request number 4786 

Reviewed by: { J1. Date: 08/20/02 

and date correction request was submitted: 08121102 

Closed by: l A J.u- Date: ()8 · ).!-~ 

' 

: 
i 

I 
j 
! 



RECORDS CENTER CODE: --------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Assess GWM PROJECTffASK: ...;..;72=2~2 ,.;:;0..:..;1.=09;..._., ____ _ 

SNLTASKLEADER: ~C=ol~lin~s ____________ __ ORG/MS/CFO#: 6133/1089/CF022-03 

SAMPLE SHIP DATE: 11/11/2002 SMO PROJECT LEAD: Herrera 
~~-------------- -~~------

ARCOC 

605762 

LAB 

GEL 

LABID 

70428 

PRELIM DATE FINAL DATE 

12/3/2002 

NAME 

EDD 
EDD ONQ 

DATE 

BY 
JAC 

, REVIEW COMPLETED BY/DATE: kt). Po OtAoClOH 
CORRECTIONS REQUESTED/RECEIVED: ----------------

PROBLEM#: 
FINAL TRANSMITTED TO/DATE: -0-o.....-~--.S.-o_a__ \;;) ~ 0, I od. < 

SENT TO VALIDATION BY/DATE: 0~no leg J 11
1 to?. 

RUSH VALIDATION REQUIRED EST. TAT:~~-~------ ------
VALIDATION COMPLETED BY/DATE: /9f'l J,J-11-.1;}.-

COPY TO WM BY/DATE:------------- ---------
TO ERDMS OR RECORDS CENTER BY/DATE: --~Ctz~n:u:OL..l..------- __ ...,lc) .... / .... :J'"""tf ..... J=o~~-

COMMENTS: -------------------------------



i; 

~ .J 
t·.; 

1'~ 

~i ., 
t~ 
f'l 
!· 

.! 
tl 
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CONTRACT LABORATORY 

wY•-••w• I'J - ... - --- - --- I 605762 
Dept. No./Mall Stop: 6133/MS1089 Date Samples Shipped: // -I/ ..,...0 Z.... Project/Task No. 7222 .01.09 0 Waste Characterization 
Project!T•k Manager. Sue CotUns Calrier/\NayblU No. 1 s-a ¥:;. SMO Authorization: L2:/".//'~ ~ HcL? -Send preUmlnary/copy report to: 
Project Name: DSSGW Lab Contact: Edle KenU803-556-8171 Contract#: PQ 21§71 

.... c_ 
Record Center Code: ER Lab Destination: GEL 5.?Y /1-~ <3o~O,Q/et(_ ·~ Released by COC No.: 
Logbook Ref. No.: ER089 SMO Conlac:t/Phone: Pam Pul$$anU505-284-3185 0 Validation Required 
Service Order No. CF022.{)3 Send Report to SMO: Wendy Palencla/505-844-3132 BHI To:Sandla National Labs (Accounts Payable) 

Location Tech Area P.O. Box 5800 MS 0154 

fO'l;J.~ Building Room Reference LOV(avallable at SMO} Albuqu"""\}8, NM 87185-Q154 
ER Sample ID or t>ump ERSite Date/Time(hr) Sample Container Preserv- Colleqtlon Sample Parameter & Method Lab Sample 

Sample No.-Fractlon Sample Location Deteil Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested 10 

060022-001 CTF·MW3 350 149 1117/02 1 023 GW G 3x40ml HCL G SA voc (8260) ·-1J4l 
060022-008 CTF-MW3 350 149 1117/02 1 024 GW p 500ml HN03 G SA RCRA Metals (6020) -ob.3 
060022-010 CTF-MW3 350 149 11f7/02 1025 FGW p 500ml HN03 G SA Major Cations (6020) Filtered -Ot; 'I 
060022-012 CTF-MW3 350 149 11f7/02 1026 GW p 500ml NaOH G SA Total Cyanide (9012A) -"()f)5 
060022-013 CTF-MW3 350 149 11 f7/02 1 027 GW p 250ml 4C G SA Major Anions (300.0) :...oo~ 

060022-015 CTF-MW3 350 149 11 f7/02 1 028 GW AG 4x1L 4C G SA High Explosives (8330) -Ofi1 
060022-016 CTF-MW3 350 149 11/7/02 1029 GW p 250m I H2S04 G SA NPN (353.1) '"'(){)'8 

060030-001 CTF·TB5 NA NA 1117/02 1023 DIW G 3x40ml HCL G TB voc (8260) "t~ 

RMMA 0 Yes 0No Ref. No. S11f11ple Trackln~, ... · }~Jte Speclallnstructlons/QC Requirements Abnonnal 
Sample Dlspoaal 0 Return to Client 0 Disposal by lab i:>8te Eritered(mm/ddJyy) j 1. r/,;J... # ;L. .·EDD 0 Yes 0 No Conditions on 
Turnaround Time 07Day 015 Day 030Day Entei8d by:. }2Jt.. Level D Package 0 Yes 0 No Receipt 
Return Samples By: 0 Negotiated TAT QC lnllli. "i"):r J *Send report to: 

Name A jiigna¥J 11. lnH Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1 087/505-284-2547 

Sample Alfred SantiHanes fiV ~~~ ~ Weston/61351844-5130/228.{)710 Lab Use 
Team John Boyd ~I h.,....-- I'!JV\ S&W/61351284-3307/228-9231 Major Anions/Br,CI,R,S04 

Members Robert Lynch ~~ ,{f.!_ Weston/61351844-4013125D-7090 Major Catlons/Ca,Mg,K,Na 

" FGW/ Filtered In f1eid w/.45 micron filter 

i" A 1 *Please list as separate report. 

1.Rellnqulshed by ~s. JZ:'11l2: Ol'lll:' •I ~c; Date' 'F.Yo~e o7.:)..() 4.Relinquished by Org. Date Tlme 
1. Received 4 Org. l~!f Date (1/!i/~1.. Ttme oo/ L,o 4. Received l>y_ Org, Date Time 
2.RellnQulshed b~d A -c; ~........, .~ora, 'A' 'f"'l Date 1 l/11 /t~lTime 04' z_o S.Relinquished by Ora. Date Time 
2. Received by '1' -r 1/ Org. Date 1 r Time 5. Received by Org. Date Time 
3.ReWnqui&hed by Org. Date Time 6.Rellnquished by Org. Date nme 
3. Received by Om. Date Time 6. Received by Org. 

---- Date Time 



Sample Findings Summary Page 1/1 

Site: DSS Assessment GWM ARICOC: 605762 Data Type: Organic, Inorganic, and G. Chern 

~~. i 
I lb. 

I f ! 
N 

I F I Jli I sJ I i ! I §_ 

jJI ~ i ~ 
Ol ; ; i ~ 

q i i ~ ~~ i 
~ 

,... ,... 
N .. ... ... 

SampleiO 

~..015/ CTF-MW3 UJ,A UJ,P1 

~-R15/ CTF-MW3-RE UJ,HT UJ, HT, P UJ, HT,A, P 

~-008/ CTF-MW3 J, B, P1 UJ, 83 

Peoo22..013/ CTF-MW3 J, P2 J,P2 J,P2 J,P2 

Validated By: . t;....:, ,(,>;:., L :z: Date: 12117/02 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax:SOS-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: December 17,2002 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Assessment GWM, AR/COC No. 605762, SDG No. 70428 (GEL), 
and ProjectJTask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNLINM ER Project AOP 00-03. 

Summarv 

The samples were prepared and analyzed with accepted procedures using methods 
EPA6020 ICP-MS, EPA7470A CVAA, EPA9012A total cyanide, EPA353.1 nitrate/nitrite, and 
EPA9056 ion chromatography (IC). Problems were identified with the data package that 
result in the qualification of data. 

1. ICP-MS: The following target analytes were detected e: DL) in one or more of the blanks 
(MB). The associated sample results are qualified as noted below. 

Sample 70428-003 

Sample 70428-004 

Arsenic was< 5x the blank concentration and is qualified "J, B." 

Selenium was non-detect (NO) or > 5x the blank concentrations; 
no data are qualified as a result. 

Calcium was NO or > 5x the blank concentrations; no data are 
qualified as a result. 

2. ICP-MS: Sample 70428-003, the difference between the original and the replicate for 
arsenic is > the RL. The sample ntsult is already qualified due the blank contamination; 
no further qualification is necessary. However the descriptive flag "P1. will be included to 
indicate POOr precision. 

3. CVM: Mercury was detected in one or more of the blanks (CCB) at negative 
concentration with absolute value > the DL but < the RL. The associated sample results 
are qualified as noted below. 

Samples 70428-003 Mercury was NO and is qualified "UJ, B3." 



4. IC: The replicate was run on an unknown SDG. No measure of precision was provided 
on this SDG. Sample results were detect and are qualified KJ, P2.D 

Data are acceptable and reported QC measures appear to be adequate. The following 
sections discuss the data review and validation. 

Holding Times/Preservation 

All samples were analyzed within the prescribed holding times and property preseNed for the 
applicable analyses. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria for the applicable 
analyses. The case narratives state the instruments used were property calibrated. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses except as 
follows. 

ICP-MS and CVAA: Several target analytes were detected in one or more of the 
blanks (see Data Validation Worksheet). Sample results are qualified as noted above 
in the summary section. 

ICP lnterfertnce Check Sample (ICS) 

ICP-MS: The ICS data met QC acceptance criteria. 

Matrix Spike (MS) 

The MS met QC acceptance criteria for the applicable analyses except as follows. 

ICP-MS: It should be noted the MS %R limits do not apply for calcium, 
magnesium, and sodium since the sample concentrations are > 4x the spike 
concentrations. No data are qualified as a result. 

IC: The MS was run on an unknown SDG. Accuracy was assessed using the 
LCS, which met QC acceptance criteria. No data are qualified as a result. 

Replicate 

The replicate met QC acceptance criteria for the applicable analyses except as follows. 

IC: The replicate was run on an unknown SOG. Sample results are qualified as noted 
above in the summary section. 

-·· -------· --------------------



Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for the applicable analyses. No LCSD was provided 
with the SDG. No data are qualified as a result. laboratory precision was assessed using 
the replicate, which met QC acceptance criteria except as noted above in the summary 
section. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were property reported for the applicable analyses. No dilutions were 
required except as follows. 

ICP-MS: Calcium and sodium were diluted 5x due to high concentrations for this 
analysis. 

IC: Chloride and sulfate were diluted 20x due to high concentration and matrix 
interference for this analysis . 

.Nitrate/Nitrite: Nitrate/nitrite was diluted 5x due to high concentration for this 
analysis. 

OtherQC 

No equipment blank (EB), fteld blank (FB), or field duplicate pair was submitted on the 
ARCOC. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax:505-299-6744 
Email: minteer@aol.com 

DATE: December 13, ~002 

TO: File 

FROM: Kevin Lambert 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
DSS Assessment GWM, ARICOC No. 605762, SDG No. 70428 (GEL). 
and Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with accepted procedures using method EPA8260B 
VOC and EPA8330 HE. All compounds were successfully analyzed. Problems were 
identified with the data package that result in the qualification of data. 

1. .!::!j;_: Sample 70428-007 (060022-015) was reextracted out of holding time and reanalyzed 
due to an LCS QC failure. Sample results for the reanalysis (70428-007RE I 060022-
R15) were non-detect (NO) and are qualified "UJ, HT." 

2. HE: For sample 70428-007RE (060022-R15), the LCS/LCSO RPO for nitrobenzene 
(29%) was outside QC acceptance criteria (20%). Qualifteation has already been 
recommended since the sample was reextracted out of holding time (see above). No 
further data qualification is necessary. However, the descriptive flag •p• will be included 
to indicate poor laboratory precision. 

3. HE: For sample 70428-007RE (060022-R15), the LCSD %R for 2,6-dinitrotoluene (75%) 
was< the lower QC acceptance limit (79%) but> 10%. Also, the LCSILCSD RPD for 2,6-
dinitrotoluene (25%) was outside QC acceptance criteria (20%). Qualification has already 
been recommended since the sample was reextracted out of holding time (see above}. 
No further data qualification is necessary. However, the descriptive flags "A" and "P" will 
be included to indicate poor laboratory accuracy and precision. 

4. HE: For sample 70428-007 (060022-015), the LCS %R for 2-amino-4,6-dinitrotoluene 
(45%) was< the lower QC acceptance limit (59%) but> 10%. Sample result was NO and 
is qualified "UJ. A.· 



5. HE: For sample 70428-QO? (060022-Q15), the MSIMSD RPD for tetryl {44%) was outside 
QC acceptance criteria (29%). Sample result was ND and is qualified "UJ, P1: 

Data is acceptable and QC measures appear to be adequate. The following sections discuss 
the data review and validation. 

Holdina Times 

All samples were extracted and analyzed within the prescribed holding times and properly 
preserved for the applicable analyses except as noted above in the summary section. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria for the 
applicable analyses except as follows. 

VOC: The calibration RF for trichloroethene (0.24) was <the specified minimum RF 
{0.30). However, the calibration RSD and CCV %0 for trichloroethane met QC 
acceptance criteria. Sample results were ND and as a result based on professional 
judgment no data are qualified. The CCV %0 for bromomethane (35%), carbon 
tetrachloride (23%), and chloromethane (21%) were> 20% but~ 40%. Sample 
results were ND and as a result based on professional judgment no data are qualified. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses. 

Surrogates 

The surrogate recoveries met QC acceptance criteria for the applicable analyses. 

Internal Standards 

Internal standards data met QC acceptance criteria for the applicable analyses. 

Mabix Spike/Matrix Spike Duplicate (MSIMSD) 

The MSJMSD met QC acceptance criteria for the applicable analyses except as noted above 
in the summary section. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for the applicable analyses except as noted above in 
the summary section and as follows. 

VOC: No LCSD was provided with the SDG. Laboratory precision was assessed 
using the MSIMSD, which met QC acceptance criteria. 



HE: For sample 70428-007RE (060022-R15), the LCSD %R for HMX (85%) and 1,3-
dinitrobenzene {75%) was slightly <the lower ac acceptance limit (86% and 76% 
respectively). The lCS %R and lCS/lCSD RPD met QC acceptance criteria for HMX 
and1 ,3-dinitrobenzene. As a result based on professional judgment no data are 
qualified. Also, the lCS/lCSD RPD for tetryl (21 %) was slightly outside QC 
acceptance criteria (20%). The LCS %R and llCSD %R met QC acceptance criteria 
for tetryl. As a result based on professional judgment no data are qualified. 

Detec:tion Limits/Dilutions 

All detection limits were properly reported for the applicable analyses. No dilutions were 
required. 

Confinnation 

,t!g: Not required; sample results were NO. 

OtherQC 

A trip blank was submitted on the ARCOC. No field duplicate pair or fteld blank (FB) 
was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project:. [)5'5 ~SMewl GWMTojectrrask #: 1~,0/,09 

AR/COC #: jtJ:{f6 ;2 

Laboratory: <9- E L 
SDG#: M Z':L Cj 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

S. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Intemal Standards 

9. TCL Compound Identification 

10. ICP Interferenc:c Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U = Not Dc:tected 
UJ = Not Detected, Estimated 
R = Unusable 

Check(-./) = 
Shaded Cells = 
NP = 

Acceptable 
Not Applkable (also "NA") 
Not Provided 

~---------------

II of Samples: 8" 
I..aborUy Sample IDs: 

~J I ~ I 
./I 

Matrix: '!/u eo u ~ 
ct2 ¥~<? - o o 1 - oo-g 

/ 

I I :I~ I 
I I ../ I _/ I 

I I J 

\ ~ 
1 I ./ 

Reviewed By: ~ .tlk-il Date: 1.2-1 'i -o :L 
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Holding Time and Preservation 
Site/Project: D55 A0e25 G/J/11 ARJcoc #: t, ~ 5r6 ;L Laboratory Sample IDs: 

Laboratory: G c L soo #: ---Ljl..k:t?~tf:.....;:.:L=· c....::"S::..__ ___ _ 

# of Samples: ) Matrix: ~-·" 

,:.:, . ~~~~~~:: . Cj···. -~-·~lJiiu•~r [-:~· 
t-~i/2<6 -oor!Zt EPA 

CZ?330 
7dys-e.xf AS' dAy~- ext 
iJPdvs-A/1111 v 

;VA-

rt?¥;?'8 - t'()lllf (_ fl E) 

~ ~ 7·-/~-4ND 
~~~· 
~ ~ 113 "_./~""'~ 
UY; JIT-T ' 

\ 

RevicwedBy: ~4~Lt= Date: a.-11-a..;L 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 
Sitc1Project: P5~ #5MS G-U//11 ARJCOCII: 6tJ$'Tbi?- llofSamples: .;:2. Matrix:__.'1;-:..:..r.:::::"-::::e.::.:::.o..:::.:u::..:S!..._ ____ _ 

Laboratory: GEL soo #: ~ '1;:1 .g- Laboratory Sample IDs: T-O 4/-.:l "ff- 00 I £ -oo :;J...(TB ) 
Methods: EPA~;Ltl;oB __________ Batch#s: ;2/5"191-v 

1i~~~~cM•, - .. ];;:~: !~ : -~~~~;~rs<~~~~~~~== 
~ I 71-55-6 I I 1-Uio;:hloroctbane I v 0.10 ./ ./ .Y:_ ~ 
'I 'v l 79-34-S l,l,l.~arodhane I v 0.30 v ./ 
~~~ 2 79-00-6 • l;l;~e l.t·G:lO :· ·-· · ··· ;/ 0' ·-·· --~~ 
.::~ 1 7S-34-3 1,1~ 1110.10 ./' ./ ~ _ 

.,, 1 75-35-4 11-41d!io~ [v' 0.20 ../ .../ V' 7 -- - 17 V" v' \ 
:, k! 1~ 1$2'';; i ' ; ' '•; • .;• ii' :•P•[¥"1 0.'10''' ·:;•;: '!•' ;i '<;,( ·' •''· 0;; c• •c'· '' '" '• [ ' i.'F ;, ;, ;. [ .": . ' il ·--·- -

• ~ I "' 0.01 ../ ../ 

?f ::i,:' : :::.:.::. : ~;· . ,• ":~~:,:,I~::.!::;::,,;;;:;;, .. •ii;: ::.~.: ,;,,[~.:::. '!': .:: ,,,: :.::.·;,. ,:;,,, i! '··' ,;,';,:· "" ;, .; ' ::::::.:: ::: :,. ·H: :·; ,, 'i' A:'.' •'' ', . ' 
':15 ·" · · · · ···· .... · · • ... "·::·::·:·· : :o~ ':t:IP'H !i!!k'"' .,,, '"1"-'J(:;;: •n::'~'''''' "' ,, '''·"'· ii'i•'! '''" ·" . ·:,; .·· ,,.,. ,,. • '~' '''i!'!'•'' >· ,,, "' ,_,.,, ... ,, ·· r: :Y:·'A: 
~ Iii!'"- ~7~:; :: _., .... "' " )i[':!::'i ''"'LIS~(: o.O.l"P i ::::: •:' < '' 'V '' ::~:;::: ::; > . '"'' · Oi' ' ' ''f.''' \lL •;u.; ' '' '. '' i: _,,. '' ., :J'ilt:K 
~ l':i' ~~ lo!l!)litr'!'il · '' · · • · . ': j~'!i! I~ IU~rii !li'il''''ii''· :: ,,;;;:iol(.::: ·' 'i'\iili':i'iii .q;;:r 2i;: !;:;. • Q_i_i "<''· '•' • 'IPL •' ·· :;; :2_ !;. • ,,,, i ::, :. · ,.,, :L;,ll '.£/"' 
~ l 67-64-1 ....-lib Ill ;../ 0.01 v v 
.';! 1'"'714J~'i''" ..... '!•"'::''"' .. ,.,,, '"'ii'l"''~-~r:·;:· ,,,.,,.,, ;;:E>ii""'T ·::·~~~:;y:" 
~~ 1 75-27-4 ~e •./ 0.20 -./ ../ 
~~ 3' 7$454 ··..-i!~ii':' ' '·:·rv,O,'UL'''i'·': .. · ;',;~(•,; •:!V:;,;; "Vi'' <'I' ':• ~;;'it::7 ,:•,:t;,,;7:pTr"•T::'i'''' ::J- 7 ,,. 
'f 'I' I 74-83-9 bromomelhane v' 0.10 V' v .3 S \ 
:':.! ·,. 1 75-'154>. carbaidilulf\de ·· ·· ..r 0.10 v ···v : ·; ~ 1 •; .• ,. .. :,:. ' •··. • . ' '\ 

~ ~ 1 56-:13-S c:v11on tdnddortde v' 0.10 ../ v ..l. 3 \ 
~ l 108-90-7 elllore.__ .., o.so v v / v v ./ v \ 

.,,,~:iii!':,. · · --- '"" :,,:•, ::';;•• ""·:v,t lkQtiH': :;;;yr.:. ;;, .v: .'" :;:.:~n,: .,. ,,;:•; ,, ... '· ,.,, ,; .::, .: · ·· .,,,,, ., '' :;: :I'' .,,, :: > '"" .,,, ·:, ,, ,.,.,,, ,,, . ... ·t 

l ······r.-·~ ~ 

• 'iii"'' ' r'v T.1l''' r· '~il. · 

;:Tttp 

8t~tc·· ' 
~i:li''~'··· .•.• ,, .. 

' - ' I . ~ 

~~~ 

~ 
' 

. 

' 

. ~ 
' 

' 

,,--

1,·. ·o:' 

'', 

56-3 e111ore1t1-. ./ 0.20 ./ v "II T \ 
t7-3 ~. v'O.lO ./ 7 I \ 

·!· 

~ v 
2 
l 
f'ol' 

ll_l!ll0-~,4/ ~~~tAte I'GI0.30 I I ~ I j I & I JJ I I I ~ I I I I -- \ ~ 
CoDUDelltt: Nota: Shaded rawJ are RCRA axqlOIII1ds. 

Reviewed By: b£>::~ Date: /,;?. - I l -<7 do-
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Volatile Organics Page 2 of2 

siteJProject:DS5 kffl GtJ/VI ARJCoc#: 6a5r6;::;.. BatchNs: ,;u-:: 1:9 t: 
Laboratory: G E L soo #: 712 '1.2- '8 # of Samples: c:9. Matrix: --L.A-L-+<?..!:::Iuu..e;;.l::o:...::""':.!.-S=-------

( 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

"' 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

"' I IAA "\V'tf!i 

1~/t ,·t-~ Rl/11 

"' "'\ 
'"' "' "" IS 1: Fluorobcnzene 

IS 2: Chlorobenzene-dS 
IS 3: 1,4-Dichlorobenzene-<14 

"' "k /Y/ 
~l'''e+-

~~·f~ll,'A 
~ s 

K 

Commeata: 

B-19 
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High Explosives (SW 846 Method 8330) M!.. 

Si-.{255 dfSN$ G wm ARICOC ,, /kiJ s 7-{k ;)_ Lobomlo<y- Illo' £ l/J "2?-00 l (;JJ; ~ 5'1) 
Laboratory: GEL SDGfl: 7-CJ 'f,?. "8 J- - 00 R.E t .;J/(, 9.JI.f) 

Methods: EPA "3350 
N of Samples: I Matrix: A ftA. eo v.. s Batch #s: ,;?, 15G S ¢/flo 5" 9, ;1./6 tQ. lf hJ6 y.;2.,;.. 

_.llf/#' --'"~---- ... _..A!r._ __ r _.~. ~ -~_,l"l_.,,, ~ 

w:::i~::1: i~~ · ::~·: ·. · i~~:.: ,~~: 
269141..0 ./ ./ 
121-824 1 RDx '"'' ./ _I z __ LJ=r_____L_.--.I~l ,-~~r--~- 7 1 ~__..,..- LI~I .L-__ I ./- 1 17 ·1 \07 
99.-3549 I 1.3.5-Trinitrobcnzene I.; I ./ I v' I I I I I 'I I \ l l ../ l ./ T 711--r-l I '7 I v I v 
99-65-0 1 1.3-dinitrobeamlc lv'l ./ I ./_ 1-T--~T __ T: ___ I_? 0 I U.J::--.7 LTl rr I I _rt' _Jrts l1bll v 
98-95-3 1 Nitrobcllzene IV I -:;r- I il I I I __ j I v' J X/JL_ L VI' I .? Jv _ LL _l J J ,/ r-,....,--~ 1.29 7.;:ltJ 
4194s-s 1 reayt ~- w~-~ ~ r~1 I r r - r.,.... 1 T yr -, 7 1 ., W¥l:t.tJ 1 1 -, -~ _1_~ _ __2 _J v li 11.;1 'U 
118-96-7 I 2.4.6-trinitrdoluene l\Zl 7 I 7 ) I I l I ,,F~ \1 J------;7 I ~ I ~ I I I I I ..,.., I ../' I v 
35572-78-2 I 2-amino-4.6-dinitrotoluene I./I 7-- I -~-1 r I I I v I \ I ./ I ./ I -./' I I I I I .r I ./ r v 
19406-51..0 1 4-aJnino.2.6-dinitrototuene 111'.1 7--- I :7 I L~J _[ _]~/s-t1 _LLl7~-7TY_ LJ. I I I v I v-r· v 
t2t-t4-2 I 2.4-di.nitrototuene I"T~ - I ./ I I I I I ./ r I \ I -r I ~ I vr I_ I I I I ...---- r 7 I 7 

:-:;
2 I i:!::urne 1~1 S: I :C EJ:±r:JIE:J \ I ~I az IJ IJ I ~ la-9CV!;~) 

99-99-0 14-nitrototuene I"' I ./ I ./ I I_ l I I 7 I I \1 v 17 1-.1'_ L I_ J L I ./ I ./ 
99-08-1 1 3-mtrotolUCDC !v' I .;--~ I v -l '..if I 'V I v I I l 7 I _./_ I v' _ _l=sll I \Y T- ../ 1· /17 

nil.""""' 

~ "- K-ft.. 

:;li\;I~MI::;:!~!~M#.i!MJ?lli::i:ilm!l':illi! \!':it~~::@,!~M~~~~.:·i.~!iilV~·, @~'A:tb~r -> ~cs%t L ~LJ ~>It%/· 
' · ~eL ND...Jlr·¥·".1 i.JJ;,A 

'cr:-: ' @~~.111~/Pfji)/(PDw-4~~~ 
Coallrmatioa N/tnP6eN~M ~/~AID r/~-i-fi :· ~:w 

l~~iliiimml;:m::~~:::m!!l'l'l!li'~i*lii::lii!•:m:: !li'!ii!BJ~'!!!li'i.:'~~-~~' QJ ft:~ ~103;2~: ~{;~¥ 
~~ ·_.f)C~ 

. -·~~ND. ~-· 
Saldl&oeq--enriGD: ~ TetAyi~>_LtS/L sblli!. D _. _ ' 
mg/kg-1£&/g;((N/&) x(~~~q~le~{g}/~levol. {ml})x(lOOOml/llitCI')]/Dilutiat~ICXor~l£&11 (i) ~ ~ Nc• ~ 

(j)t@ :2;~ ONT-=-> t.C~D ~~I Lc!f~Lcso I?.PO~N~f . 'ewedBy: ~ ;#~~ 
~ac~·~ND~ . · 

/ ur /f p a-11 
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Inorganic Metals 
SiU:/Project: /)S5 As-5es-s G11/111 ARICOC tl: h t7 5: 76 :2.. Labcxatoty Sample IDs: l~ '1). '9- 003 ~ - &J() '-/ 
Laboratory: G E L soo #: -~r=tJ......!'I...:;J.;..;._::_~ ____ _ 
Methods: Effi 6tUO It:-P··/J15 . EM r t[ltJt1 C V/1/J 

} 
t# of Samples: ;2. Matrix: ..4...1 ~ • ~ ~ • - Batch#s: .:11 S~ 11-)diS"iJft . :lM/i 'ISb/69¥6 

.. ~·~:··•·'.: ... :::'·~~··· :.i::''··········•<·.·· •• ' ., (;1()~~~:.· .. :·~·~··· . 1~1 -I·...... ·- ... 
·:MI~·· · 3} Medlotl LCSD SD MSD Rep. 1 n ... ?l 1 1 ~ 1 J! • • 
.. : •: 'i;; , :; TAL ICV CCV ICB _...,~'~ LCS LCSD RPD MS M RPD RPD :.= : ~ = 

" ' . -;;:;::;JJI 

''&> 
~-- . --~- . -- -..... I Field !5x1'~ 
&H I I • I .... Bllllka 1&-x olD' 

7429-90-' AI 7T U h. 'A "',If N o4t J, It" t. ~ 
:rr.~:• •v: · ':Wi'. ·:. ::·v:· ·.. .•vr•>: , .~;., · •··' \/' :• ·· v . :: ·::• , ' : :'•• ··· ··· ..r ·· ··· , ··· v...: . vc v. ·· :, , t": ., • . .,, ,. · (::f17f7f 
7440-41-7 Be \ __.:.r-' 
!1~'t'Ci• v.1::: ··wl''""'·•>ili''',,:'JYTiL';';,:;v.::r::,~··: ~a·:::~::.···· , ·•· , . ..(-:::.-:, ,,. ::•::::.vr··· ·"¥·:·,7. \ .... ,:,,,,, . ., .. :: ·:. ,;,,.," .. ~ 

;;~=~~ ,•Z:·rTii-~;;,;;,,~:;;;i!'i' :·;~;;:·::·•~• ~~~~~9~; :,,..,;;;•:: ,:,,; '!':' :• /({1,;:;:-:;Hii''' !' 10!!::J'T•::::::;; .~.::1:~;:' ;..;\\:;;:;; :: b.,~~.~~':•;:;:: c;~:)-
1~50-&Cu -1- ---~ ~ \ o tl.ens 

J 1-~ 
I A I&IV'IJ ../ .1' v IIIlA ../ v' ,/ ~\7 ~../ 

b 

~·l,.,;.ij .. ~,.·l··s·l·;·l···~·-··l·"~.,-l··ll · I· ·l ~·· · ·l· l·· I· ·l·3··1 ·~,. ·l ,,~,,,1··· · ······ ~W ~ ·····I·., l····.··l ..,, 
~ Jt 

II!!! 
l•.t.n 

::·;y·:n::~nd:v,i;:iiif~:nili!;.,,liH!IW:H<:li:l.101Jtm:n::vn ''t:: ::~::::.:·tn :::~·•·::;::r::.;;r;:J:::i.t idii r:'"'~''l4~!RU'!~:;;r·, T'nv:· ···t•·::·· -.,··: ::f : .. ·: · ..... .tJ~m>'ll"r~· ,, 
'i~2U 1 .... \ 

l::tfM,/4ilfi::f:!if#i'rtH·~'''@I•:·!illiii:f¥1:q•::t:::k(•!;:! 
\ ..... h 

f~i~:::'it:·: '• :l•:t~fl:;;[_~:i:l:::i&ltUilliDil':~ · 1l':''Nlf• .:L'H'ffil ';· ;;Lub!M'If.;d:i:&A; t;:.,,,;, ... ,·,rT; ··:, · : 'j' :·:·. '• •'l.f1iJf'1'· ·• ::c 

~CN \ 
\ 
\ 

\ 

Nota: Sbaded~~RCRAmctab. ~~-e mg/~~,. 1'&!'&1/gg .. :: ~ [ I ~--~~~>(IOOOmll I 11«)]/ ...... F ... • P&ll 
Comments: N;/f - PJS ~ /!. ~ NO f' ~~ c.. > lj )( r.J . 
(f) II - N~;-w/~ > DL L ~L..... D ~ . v:r; 133 

(f) C I j. $.i > 5' X _t..d.. / N () d-,.:1:;.. ~~ 
U.f- A~~~--f:li ' ~ ....l:z::JJ 

(il 115 ~ Sx blk/ ~ TOf_ ;:-)o.oo;4) > !<.t.(o.otJ:V&vi.CWC~JBy: Date: 1.:2-ll-tJ,;l.. 
eJ A5~~ :J;Rp, B-14 



General Chemistry 
Site/Project: D5S~erd biJ/twcoc N: 6 Qs-16 ;:2... Laboratory Sample IDs: l-&l./:2<6 - Ot)~ ( N p N) 
Lalxxatory: & E L soo#: ltl¥.2-<! -k - atJb t rc ) 
Methods: EPA 3s3, ' tlf~ EPA f~56 rey EPA9&M r cJ./ 1 o ¥.;; . .<5 - c;o s t r ~ .AJ) . .. 

3 Matrix: A:f l1&:P v..s &tch#s: ;; ii'tz3 o, .2/fr.) t-
1 

.21 l..:2<&ij.2Jt.?$9 tl of Samples: 
. 

' 

~lement (i) 
CAU ADIII)te ~ MSD Rep. ICS Berllll FteW E4(Uip. FleW T Medlod LaiD Dllu- Dap. A ICV CCV ICB CCB LCS LC8D MSD RPD RPD AB .. BlllaJg .... llPD 

tlan RPD L 

/'15"99 )IO*"q;_ v' ../ v .. / vi J / t/k !)It .; tlt1 Nit ./ !'lit i/ft ;/It ~~~ Nit 
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Project Leader _c_o_L_LI_NS,;__ _____ _ 

AR/COC No. 605762 

Contract Verification Review (CVR) 

Project Name DSS ASSESSMENT GWM Case No. 7222 01.09 

SDG No. 70428 --------------- Analytical Lab _G_E_L ___________ _ ----------------------
In the tables below, mark any information that is missing or incorrect and give an explanation . 

. ·- ... __ ,.,_._ . ,._ .... ._._ ... -·- ----·- -· --....--~- . - --- ~ --- -----·--· --·· 
Line Com)Jete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC comolete - data entry clei'K initialed and dated X 
1.2 Container type(s)correct for analvses requested X 
1.3 Sample volume adeQuate for I and types of analyses requested X I 

1.4 Preservative correct for analvses reQuested X I 

1.5 Custody records continuous and complete X I 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samDies received X 
1.8 Condition uoon receipt Information J?!QVided X 

~~ -

-·.... , -·-•1'...---. ---·-.. -•J . ,.....,.,..._ ... 
line Com Jete? Resolved? 
No. Item Yes No If no explain Yes No I 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 

' 

2.3 QC analvsis and acceptance limHs provided (MB, LCS, Replicate) X I 

2.4 Matrix soikelmatrix sDike duolicate data provided (if reauested) X 
2.5 Oetec:tion limits provided· PQL and MDL (or IDL), MDA and k X 
2.6 QC batch numbers orovided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data IV)IUIII<nl in e unHs and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NJA 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X EXPLOSIVES SAMPLE RE-EXTRACTEO PAST X 

HOLDING TIME DUE TO LCS FAILURE 
2.13 Contractual aualifiers Drovided X 
2.14 All requested resuft and TIC (if reauested) data provided X 



Contract Vertfication Review (Continued) 

-·- -----.. - -- ---· 
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

-
3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 

specific requirements? lnorganics and metals reported as ppm (mglliter or rng/Kg)? 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC saiT\DlSs and samPle data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 4-AMIN0-2,6-DINTROTOLUENE FAILED RECOVERY UMITS 
a) Laboratory control samples accuracy reported and met for all samples FOR LCS1 

SEVERAL ANAL YTES FAILED RECOVERY LIMITS FOR 
LCD2 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 

c) Matrix spike recovery data reported and met X TETRYL FAILED RECOVERY LIMITS FOR MSD 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samPles 
b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR TETRYL OUTSIDE ACCEPTANCE LIMITS 

3.5 Blank data X ARSENIC, SELENIUM & CALCIUM DETECTED IN BLANK 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found in method X 
blank above the MDL for organic or above the PQL for inorganic; ·u·- analyte 
undetected (results are below the MDL, IDL, or MDA (radiochemical)); "H" -analysis 
done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta NIA 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pestlcides/PCBs) 

~ 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation --

Item Yes No Comments 

4.1 GC/MS {8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sampfe data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided NJA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. list only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis ProblemsiComments/Resolutions 

Were deficiencies unresolved?.,. Yes ~ 
Based on the review, this data package is complete. ·~ .,. No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:_· -----

Reviewed by: l A) . P a Q Q MJ" A. o. 1 Date: 12·9-2002 Closed by: Date: _____ _ 



RECORDS CENTER CODE: -----------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Assess GWM PROJECTffASK: 7222 01.09 
----~------------

SNL TASK LEADER: Collins 
~~---------------

ORG/MS/CFO#: 6133/1089/CF022-03 

SMO PROJECT LEAD: Herrera 
~~~-------------

SAMPLE SHIP DATE: ..::2/:...;1.;;;;2/..;;;;2..:...;00;.;;;3 __________ _ 

ARCOC 

606085 

LAB 

GEL 

LAB 10 PRELIM DATE FINAL DATE 

3/6/2003 74913 

DATA PACKAGE TAT: I I RUSH 

CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED: 

CVR COMPLETED BY/DATE: l · \ -\-qr KWA 

FINAL TRANSMITTED TO/DATE: T. (f u..c-\l ~ '> V\ 

SENT TO VALIDATION BY/DATE: T. (' bn ..... 

VALIDATION COMPLETED BY/DATE: A5 
COPY TO WM BY/DATE: 

TO ERDMS OR RECORDS CENTER BY/DATE: ib"n 
COMMENTS: 

EDD 
ON 

EDD Q 

I X INORMAL 

BY 
JAC 

03- 01--0~ 

0~· Ol-05 
03\{)::r-1~ 

.J'. olO - 0 .._? 

31 cislo.~ 
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CONTRACT LABORATORY 
Page_1_ofl nternal Lab 

/II'/~ 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Balch No. SMOUse ARICOC I ~85 
Dept. NolfiAall Slop: JI1331MS10B9 Date Samples ~ped: ;;.L. -1 7_ -0 .) Projeclfhsk No. 7222~+ 0 Waste Characterization 
Prcj'ec:I!Task Manager: Sue Coltins CarrlerMiaybill No. ffi"¥50 SMO AutholizaUon: , 4. -Send preUminary/copy report to: 
Project Name: OSSGW Lab Contact: Edie KenU803-556-8171 Contract#: eQ 2]27] 
Recon:l Cenler Code: ER Lab Destination: GEL 

$W',~ 8~ 
rrJ R&leued by COC No.: 

Logbook Ref. No.: ER 089 SMO ContectiPhQI1e: Pam PulssanVS00-284-3185 0 Validation Required 
Service Order No. CF022-03 SB11d Repr:rt to SMO: Wendy Palallcia/505-844-3132 Ol/,16'1(.. Bill To:Sandla National labs (~unte"Payable) 
Location Tech Area f:7L/? /SY Reference LOV(available at SMO) 

P.o. 13ox seoo MS ots. 
Building Room Nbvq~Bil!UB, NM 67165·0154 

ER Sample 10 or Pump ERSila Date/Time(hr} Sample Container Pr$$8rv- Collection Sample Paramelllt' & Method - "Lali"Sample 
Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Tvpe Vo urne atlve Method Type Requesled ID 

061026..()01 CTF-MW3 350 149 02/11103 0925 GW G 3x40ml HCL G SA voc (8260) t.JOI 
061021HJ08 CTF-MW3 350 149 02/11/03 0927 GW p 500ml HN03 G SA RCRA Metals (6020) ~ 
061026-010 CTF-MW3 350 149 02/11/03 0926 FGW p 500ml HN03 G SA Major Cations (6020) Filtered ()O~ 

061026-012 CTF-MW3 · 350 149 02/11/03 0929 GW p SOOml NaOH G SA Total ~ankle (9012A} f)O.f, 

061026-013 CTF-MW3 350 149 02/11/03 0930 GW p 250m I 4C G SA Major Anions (300.0) tJoO 
061026-01!5 CTF-MW3 350 149 02/11/03 0932 GW AG 4x1L 4C G SA High EKp!oslves {833()1_ ~ 
06102f3..016 CTF-MW3 350 149 02/11103 0934 GW p 250m I H2S04 G SA NPN (353.1) fJO-:t 
061032-001 DSS-TB5 NA NA 02/11/03 0925 DJW G 3x40ml HCL G TB voc (lj260l_ fX)'Z. 

RMMA D Yes 0No Ref. No. Sample Tracking Smo Us& SP4clallnstrucllonciQC Requirements Abnormal 
Sample Disposal 0 Return to Client 0 Dlsp011al by lab Date Entered(mmldd/yy) EDD l1l Yes 0 No Conditions on 
Turnaround Time 0 7 Day 0 15 Day 0 JO Day entered by: Level o Package l1l Yes 0 No Receipt 

!Return Sample& By: 0 NagoUated TAT QC inits. •Send report to: 

Name (\ Signature lnlt Company/Organization/Phone/Cellular nm Jaci<Son/Org 6133/MS 1087/505-284-2547 

Alfred SanHIIanes l"t Ji S.~ A!Jj Waston/6135/844-51301228-0710 lab Use Sample 
Team 
Members 

John Boyd ~ S&W/61351284-3307/228-9231 Major Anions1Br,CI,A,S04 

Robert Lynch ·u.. -"/ J#'_ .WIJston/61351844-40131250-7090 Major Catlons/Ca,Mg,K,Na ;)_·c_ 
~ FGW/ Fillered In field w/.45 micron tiller 

1 f) 1 11 /""0"' 11 ,., , "Please list as separate report. 
1.RallnqlJishMJ.lyJi~~~~g.v(!?'" ~~_ll,ll:f)Time e' 1. ""( :>:l_4.ReRnq~h-ecl by Orji Date nme 
1. Received by~ ..L 9" ~ ~rg v/j_J Date J lfZ.ji1}Ttme ~ 'f ~ 14. Recei'll!dby_ _ __ om. Date nme 
2.R.ellnQUbh~Z ""'C:'";.. ~ Ci.U:Jorg~aate ;i vl7.' .6"fhe·- 2 n..., ·D~eanquishea by .. ---·· _ __QIJI., nate Ttme 
2. ReceNed1iY_ ~ ,-~.' Dell! ..:lY'~~e ~.)_s--'js. ReoeNed by Org. Date Time 
3.R~IInqulshedjl£'u___ - _Of!l ___ Date '- 7 _-Time _ja.ReU~shed .t>y _ Org. Dale nme 
3. Received by Org. Date Time !6. ReceiYBd by Org. Date Time 

. I 
.2.. 

-, 
.'J 

. '7 

.1 
_$ 

I' 
.<,o 

.I 



Sulple Flndlno- SUmmary 

-·~- ___ . _ _. --~···· ····- ------ ---- -· --------- ---~- ----
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N ::l .! 
e. e. N 
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() 

' 

§ IU ~ e ::c 

~ ~ ! 
~ • c 
"" 

SampleiD 
i 

061026-008 CTF·MW3 J,B J,A2 

AIIQC AIIQC AIIQC 
acceptance acceptance acceptance I 

criteria ware criteria ware criteria were 
met.Nodata met.Nodata met.Nodata 

will be will be will be 
qualified. qualified. qualified. 

i ---

Validated By: /?C /~ Date: 03120/03 



Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 03/19/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS Assess GWM 
ARCOC # 606085 
GEL SDG # 74913 
Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNL/NM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC) and 
SW-846 8330 (HE's). No problems were identified with the data package that resulted in the qualification of data. 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following exception: 

~ 

voc 
The CCV had a %D >20% but< 40% with a negative bias for 2-butanone (20.3%) and acetone (22%). 
The associated sample results were non-detect and will not be qualified. 

All Ana)yses: All method blank (MB) and trip blank (TB) acceptance criteria were met. 

Surrogates 

All Analyses: AIJ surrogate acceptance criteria were met. 



Internal Standards (ISs) 

VOC: All internal standard acceptance criteria were met. 

Matrix SpikeJMatrix Spike Duplicate (MSIMSD) A!!alysis 

AJl Analyses: All MS/MSD acceptance criteria were met. It should be noted that the sample used for the 
MS/MSD analysis was of similar matrix from another SNL SDG. No data will be qualified. 

Laboratory Control Samples (LCSILCSD) Analysis 

All Analyses: All LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

VOC 
It should be noted that no compound was associated with internal standard 3 (1,4-dichlorobenzen~d4). No 
data will be qualified as a result. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted 

Confirmation Analyses 

VOC: No confrrmation analyses required. 

HE: The sample result was non-detect; therefore confrrmation data was not required. 

OtberQC 

VOC: A trip blank was submitted on the ARCOC inc1uded in this package. 

All Analyses: No field duplicates, field blanks or equipment blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

DATE: 03/20/03 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Assess GWM 
ARCOC No. 606085 
GEL SDG No. 74913 
Project!fask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNL/NM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS), SW-846 9056 (anions), EPA353.l (NPN), SW-846 9012A (total cyanide) and SW-846 7470 (mercury
CV AA). Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS - metals 
As was detected in the MB at a value> DL but< RL. Sample 74913-003 was detect,< 5X the MB value 
and will be qualified "J, B". 
The MS %R for Cd was> QC acceptance criteria (75-125%). Sample 74913-003 was detect and will be 
qualified "J, A2". 

Data is acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding Tunes/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly preserved. 

Ca6bration 

AU Analyses: The initial and continuing calibration data met QC acceptance criteria. 

All Analyses: All blank acceptance criteria were met except as noted above in the summary section and as follows: 



ICP-MS -metals 

K, Na and Se were detected in the MB at values > DL but < RL. The associated sample results were detects 
> 5X the MB values and will not be qualified. 

NPN 
The MB had a value> DL but < RL. The associated sample result was > 5X MB value and will not be 
qualified. 

Laboratory Control Sample/Laboratory Coatrol Sample Duplicate (LCS!LCSD) Aaalyses 

All Analyses: The LCS met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met all QC acceptance criteria except as mentioned above in the summary section. 

NPN and Anions 
It should be noted that the sample used for the MS analysis for anions and NPN was of similar matrix 
from another SNL SDG. No data will be qualified. 

Replicate Analysis 

AU Analyses: The replicate analysis met QC acceptance criteria. 

NPN and Anions 
It should be noted that the sample used for the replicate analysis for anions and NPN was of similar 
matrix from another SNL SbG. No data will be qualified. 

ICP Interference Check Sample QCS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria. 

All other analyses: No serial dilution required. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 

ICP-MS 
Sample 74913-004 was diluted 5X for Ca, Mg and Na analysis due to high concentrations of these 
ana]ytes present in the sample. 

NPN 
Sample 74913..007 was diluted 3X due to high concentrations present in the sample. 

Anions 
Sample 74913..005 was diluted 20X for chloride and sulfate due to high concentrations of these ana]ytes 
present in the sample. 



OtherOC 

No field blank, equipment blank or field duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 



Data Validation Summary 
Sitc/Project:0-5,) Asses-1 l(Wm Project/Task #: 7.Jo2.::l. . 0 I . 0 9 #of Samples: 8 Matrix: ___ A--'-9-'U'-eQ=-""U...;;;J ______ _ 

ARJCOC#: t:.o' o e ~ Laboratory Sample IDs: 71;{ 9/3 - Oo 1 /fl ru -OoB 

Laboratory: ~£4. 

Laboratory Report#: _ _,7.:..:.L---'-9-'-'J3~----------------

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J 
u 
UJ 
R 

Estimated 
Not Detected 
Not Detected, Estimated 
Unusable 

Analysis 

Organics Inorganics flrvo!V s 
Pesticide/ HPLC GFAA/ CVAA RAD Other 

VOC svoc PCB (HE) 
ICP/AES AA (H2) 

CN /'I frY 
v IVA v v fV(j v v Nil v 

v \ v v v v v 
v \ v ~B v v' v 

v \ v J.A2 v v v 

v 1\ v v v v v 

\ v v I v 
v \ v IrA 
v \ 
v \ ,_; 

0.. 4 

_\ v 

\ v 

\ I 

T6 \ N~ N-1 I /Yfl Nfl i I 

Check<"> = Acceptable 
Shaded Cells = Not Applicable (also "NA") 

NP = Not Provided ,.../ // A 1 

Ofu~: Re~ewedBy: _________ ~~-~~~~------ Date: OJ.o2o ·03 

B-12 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: DJS ylJIY) ARJCOC #: r; 0 f.t, 0 8 t #of Samples: o2 Matrix: -4 9ueo uJ 

y k A Laboratory Report #: 7 'f 9 I 3 Laboratory: - - · Laboratory Sample-IDs: 7# 9J3 - 00 I (! - Oti.). (7 8) 

Methods· ..StJBII~ - 8Ji:>08 Batch #s: ol33 C. 30 

Callb. callb. CCV T RSD/ Field 
IS CAS# Name c Min. Intercept RF ~ %D Method LCS LCSD 

LCS MS MSD MS 
Dup. 

Equip. Trip 
L RF <200/o I Blks RPD RPD RPD Blanks Blanke 

>.05 0.99 
20% 

1 71-SS-6 I I l·trichloroethane /0.10 ,/ / / \/ NJf I'll! \/ 
2 79-34-S I I.2.2-tetrachlorocthane 0.30 I\ 
2 79.()0.5 1 1,2-trichloroetbaoe 0.10 \ 
I 75-34-3 1,1-d1cllloroedllu 0.10 11 I 
1 75-35-4 11~ 0.20 J I v v v \ 
1 107-06-2 1.1~ ./ 0.10 I \ 
1 S40-S9-0 1.1-dldllo total) 0.01 I \ 
1 78-87-S 1.2-4ldaloi'ODI'O)Illlle /0.01 \ \ 
1 78-93·3 2-llutuone (MEK) 

l<10x111k) vo.ot -(.o. 3 \ \ 
1 110·75-8 2-cbloroc:tbvl vinvl ether ,/ T I 
2 591-78-6 2-hc:xanone (MBK) /0.01 T \ 
2 108-10-1 

4-!IIdhy1·2-pcntanone 
I<MIBK) 

0.10 \ \ 
1 67-64-1 i acdone(l Oxlllk) 0.01 - :J.J. I 
1 71-43·2 beu.eDe 0.50 I / I ./ v / 
I 75-27-4 bromodichlorometbane 0.20 I 
3 7S-2S·2 bromofurm 0.10 / / ,/ \ 
I 74-83-9 bromometbane 0.10 I 
1 7S-1S..Q carbon disulfide 0.10 I 
1 S6-23-5 carlloD tdrachlortde 0.10 \ 
2 108-90-7 dllorobcmeae 0.50 / 1\ v v v \ 
1 7S..Q0-3 chloroetbane 0.01 II I 
1 67-66-3 dllorofOJ'IIl 0.20 I 
1 74-87·3 chlorometballc 0.10 \ 
I 10061..()1-S ct.-1 3-dichl 0.20 \ \ 
2 124-48-1 dibromochloromedume 0.10 I I 
2 100-41-4 ethyl benzene 0.10 T I 
1 75..()9-2 methylene cbloride (1 Oxblk) 0.01 I I I 

2 100-42-S styrene 0.30 I \ 
2 127-18-4 tetracllloroedlene 0.20 I 
2 108-88-3 toluene( 1 Oxblk) 0.40 ./ v v V"' \ 
2 I0061..()2-6 trans-1.3-dichloromoene 0.10 I 
1 79..()1-6 trtddoroethene 0.30 / v v v' I 
1 75..()1-4 I'Vin.vl cblorlde 0.10 J v \/ \ \ 
2 1330-20-7 ix:ylenes(total) 0.30 \ 

C.U - I. I.J- DIUJof'O~...Jl \ 
[frQI)~ - . d - D1 (JJow. P:ti'l!/' I 

Comments: Notes: Shaded rows are RCRA compounds. 
Reviewed By: /{/~ Date: (J l 19 . 0 ~ 

fU )It D 7.t; ':(.) 
.I 

JrO,..s v 
.....r ..,.__ 

B-19 
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High Explosives (SW 846 Method 8330) 

Site/Project: o,u Cu>m ARICOC #: t, 0 fa 0 8 o Laboratory Sample IDs: 7 H q I 3 - 0 0 " 

Laboratory: C..k A Laboratory ReJX>rt #: 7;..J 913 

Methods: 0W 81;10 8s.]o 

#of Samples: I Matrix: ___ A_;q~u~eo=->w=-------- Batch #s: .1 333c2J 

, Curve CCV Method LCS MS l"leld. Equip. Field 
CAS# NAME I Intercept R2 %0 Blanks LCS LCSD RPD MS MSD RPD Dup. Bhlnks Blanks 

L .99 2QOA, u 20% ""'20% RPD u u 
2691-41.0 HMX / lVI+ / I/ ,/ / IY!r / v v ffll 
121-82-4 RDX 1\ \ 
99-35-4 1 ,3,5-Trinitrobenzene \ \ 
99-65..() 1,3-dinitrobenzene \ \ 

98-95-3 Nitrobenzene \ \ 
479-45-8 Tetryl \ \ 
118-96-7 2,4 6-trinitrotoluene \ \ 
35572-78-2 2-amino-4,6- \ \ dinitrotoluene 

' 

19406-51..() 4-amino-2,6-
~ 

\ 
I 

dinitrotoluene \ I 

121-14-2 2,4-dinitrotoluene \ \ 
606-20-2 2 6-dinitrotoluene \ \ I 
88-72-2 2-nitrotoluene \ \ 
99-99..() 4-nitroto1uene _l \ 
99..()8-1 3-nitrotoluene \ 
78-11-5 PETN 

L ___ ----- ------ '-L_ __ - L__ - '------- -- --- L_ __ -------

Sample SMC%REC SMCRT Sample SMC%REC SMC RT Comments: /'I?J )m..s 0 7,Y 8..Jt c.S.IY..<, JOy 

//'( CX/1~ ~-1 

Confirmation 

Sample CAS# RPD>25% Sample CAS# RPD>25% 

/Y/1 <.f/JJ k,OI(., 

-
SoUds-to-aqueoas eoavenloa: 

N~P 
A./VJ.L O,J.;q. OJ 

mg I kg= 11818: [(Jlgl8) x (sample mass {g} I samplevol. {ml})x (1000 ml/lliter))/Dilution Factor 
/I 

B-17 



Inorganic Metals 

Site/Project: OJJ {) ?Jm ARJCOC #: Go 0o 8 ~-

Laboratory: y k ~ Laboratory Report #: 7 "i 9 I 3 
Laboratory Sample IDs: 7/-f 9; ,J - 003 

- 00)1 ( Wwu~ ) 
Methods: Jc.J8J.f~ - '71-;70 (Hq) 60.)0 (.ZCPrr?J) 

V7 
" ". ---.t''"'""". ... ---····~· -- __ ... ,... .......... - ·-- ~ 

Mtjlt. QC Element 
CAS#/ ~ 

Analyte TA Metbod LCSD MSD Rep. ICS Serial Field Equip. Field 
ICV CCV ICB CCB LCS LCSD MS MSD Dilu- Dap. 

3 Lu. Blaaks RPD RPD RPD AB tiou RPD Blaaks Blauks 

7429-90-S AI f'{,q JY.q /Y/9 
7 44C).J9-J Ba J v v / / / \ / ,/ v \ 
7440-41-7 Be \ \ 
7440-43-9 Cd ,/ \ JJ./o \ /Y~ lflt \ 
7440-70-2 Ca ,; \ /'{/1 \ t/ \/ \ 
7440-47-J (.'r .; \ v \ rt-9 IY'I'I \ 
7440-48-4 Co \ \ \ 
7440-S0-8 Cu \ \ 
7439-89-6 Fe \ \ \ 
7439-95-4 Mg \. \ f(li \ v v ~ 
7439-96-S Mn \ \ \ 
7440-02-0 Ni \ \ 
7440-09·7 K : • 017{, If II v v \ K. 
7440-22-4 At. I v 1\ / «~ IVA' \ 
7440-23-S Na • 077 1 IYI't v .M \ No. 
7440-62-2 v / \ \ \ 
7440-66-6 Zn \ \ 

\ \ \ 
7439-92-1 Pb v \ 1/ \ /Y-'1 11'1t \ 
778249-2 Se v • 00/(o~ _l v \ v IY't \ ~ 

7440-38-l As j • OOIH.l :J \ / \ lr/1 /VII \ A'> 
7440-36..() Sb \ \ \ 
7440-28..() Tl \ \ \ 

\ \ \ 
7439-97-6 Bt l/ v v v v v v/ / ~ \ 

CyanideCN 

Note•: Shaded rows are RCRA metals. Solidi-to-aqueous convenlou: mg I kg= 1!8 I g: [(1!8 I g) x (sample mass {g} I sample voi. {ml}) x (1000 mill liter)]/ Dilution Factor = 1!8 II 

~It 

JJ./5x 
~ 

·OSB 

·J!S 

• ooeJS 
·t01o!:' 

-:.,--A 
01 z. ' 

# 'I -
7 

:rp; J 
/ 
L J;IS 

Comments: 

6._ ~ IVa. Oo;y - ~)( Reviewed By: C(/~ Date: OJ' /9. O-l 

No e, cL I. G'J , AiS 

CW I ~- 8?.fo := 9o o/., v 



General Chemistry 
Site/Project: 0..50 yt.JfYJ AR/COC#: 60608S" LaboratorySampleiDs: 7Jt913 - OOS (/tmoo~) 
Laboratory: 9 ~,I, Laboratory Report #: 7 ..Y q I 3 - 00 7 ( /VI' rl') 

Methods: 61Jff?., 9t;~b (19/JIMj) ~PA JSI I (ri!7!V) .SLJ814 ?O!ol./'1 (1 (IV) - 008' ( Tuv) 

#of Samples: 0' Matrix: A9<JW u,> Batch #s: ~.S If Oo)7 (ltrztoaj) d 3S CJJ.7 ( l'fPtV) .:;33 ~ ii lj (T01) 

QC Element 
CAS~ ~1e T MSD Rep. ICS Serial Field Eqaip. Field 

CCB 
Method LCS LCSD LCSD MS MSD Dllu· Dup. A ICV CCV ICB 

RPD RPD AB Blanks Blanks Blanks RPD tioa RPD L 

Bro "7lf~ IV v v v v v v /VI( v IY;t; v IY.rr 

C!u(/J'fde., J v v 1\ y' 

1\ 
v' \ 

I v' 1/ v v' [\ J~ 

\ \ I 

V' {)JON tilL v v v v' v v v 
l~ c:XOX IV \ 

v \ v \ v \ 
JtJfue- v 

1\ v v t/ v 
1\ ~ox (/ i\ 

f{Pr{ 

v ().010 y \ v \ v \ 
Jx v / v v "'7/J... 1\ 

TW tl v v v v v v \ v' \ /'{~ \ IX 

oi.N.p 
~«J. .roy v 

NPI'/ 1/ 1/ II 

Reviewed By: /XJ~ Date: Or?. oZQ . Os 
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Project Leader _1_rw1n _______ _ 

Contract Verification Review (CVR) 

Project Name DSS Assess GWM 

AR/COC No. 606085 ---------------- Analyticallab GEL ---------------------------
In the tables below, mark any information that Is missing or incorrect and give an explanation. 

··- . -·-·J-·- ··-.._.---·-.. ·- -··-··· _.. ___ ._ __ J ..... ._ _.,._ --·- -- ••• ····-····---·· 

Une Com :>leta? 
No. Item Yes No 

1.1 All items on COC comDiete ~data entrv cterk initialed and dated X 
1.2 Container type{s) correct for analvses reauested X 
1.3 Sam~ volume adeauate fort and types of analyses reauested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sampte number(s) cross X 

referenced and correct 
1.7 Date samples received X 
1.8 _CQilditlon upon raceigt Information orovided X 

-·- . -· . -·--· ----·-·-· .. ·- __ , 
Une Com:>lete? 
No. Item Yes No 

2.1 Data reviewed, sianature X 
2.2 Method reference number(_ a) comDiete and correct X 
2.3 QC analysis and acceptance limits provided CMB, LCS Replicate) X 
2.4 Matrix spike/matrix spike duplicate data DI'OVided Clf reQuested) X 
2.5 Detection Umlts crovided· PQL and MOL (or lOLl. MDA and L, X 
2.6 QC batch numbers pi'O'tlided X 
2.7 OUutlon factors provided and all dilution levels reportecf X 
2.8 Data raJ,Nt-.ln ...,..,ut~t;_e units and usina correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NJA 

(If applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual aualifiers provided X 
2.14 All reQuested rasult and TIC (if reQuested) data provided X 

Case No. 7222_01.09 

SDG No. 74913 
--~----------------

Resolved? 
If no, explain Yes No 

Resolved? 
If no, exPlain Yes No 



Contract VerifiCStlon Review (Continued) 

-· --~·· 9 • ---·· 

Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

3.1 Are reporting unHs appropriate for the matrix and meet contract specified or project-
specific requirements? lnorganlcs and metals reported as ppm (mglliter or mg!Kg)? X 
Tritium reported in plcocuries per liter with percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Quantitatlon limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for aU organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X cadmium REC% high 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X Arsenic, Selenium, Potassium, & Sodium detected in method 
a) Method or reagent blank data reported and met for all samples blank; Nitrogen, Nitrate/Nitrate detected In method blank 

b) Sampling blank (e.g., field, trip, and equlpmant) data reported and met X 

3.6 Contractual qualifiers provided: • J"- estimated quantity; ·a· -analyte found in method 
blank above the MOL for organic or above the PQL for inorganic; ·u·- analyte 
undetected (results are below the MOL, IOL, or MDA (radiochemicat)); "H"-analysis 

X 

done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta NJA 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and NIA 

8082 (pesticidesiPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing caUbration provided X 

c) Instrument run logs provided X 

4.3 Inorganic& (metals) 

a) Initial calibration provided X I 

I 
b) Continuing calibration provided X I I 

c) ICP Interference check sample data provided X 

d) ICP serial dUution provided X 

e) tnstrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings In the table below. List only sampieslfractlons for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

.... --

Based on the review, this data package is compfete. eNo 
If no, provide: nonconformance report or correction request number and date correction request was submitted:.;..· ------

Reviewed by: ~ Date: 03107103 _ Closed by: Date: _____ _ 



RECORDS CENTER CODE:. _______________ __ 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Assess GWM PROJECTfTASK:~7.;;;;;22;;;:;2:-0;..:1..:.;:.0;.;;.9 ___ __ 

SNL TASK LEADER: ..;;:C;.;;.o;,;,;;llin~s;,__ ______ _ ORG/MS/CFO#: 6133/1 089/CF022-03 

SMO PROJECT LEAD: ..:..H;.;;.e:.:.;rre:;.;.ra=--------- SAMPLE SHIP DATE:....:4.:..::/3=0/..::20::.:0;.:;.3 ____ _ 

ARCOC 

606257 

606259 

LAB 
GEl 

GEL 

LABID 
79275A 

79275B 

PRELIM DATE 

DATA PACKAGE TAT: I 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED:I 

CVR COMPLETED BY/DATE: 

FINAL TRANSMITTED TO/DATE: 

SENT TO VALIDATION BY/DATE: 

REVISIONS REQUESTED/REVISIONS RECEIVED {DATE):( 

VALIDATION COMPLETED BY/DATE: 

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE 

CD RECEIVED BY/DATE 

TO ERDMS OR RECORDS CENTER BY/DATE: 

FINAL DATE 

5/29/2003 

5129/2003 

I RUSH 

I 

I . \ kvvr.~~U.. 
T . . 1rLr k \1;)\'\ 

\.t. r ""' v'\ 

1 
IV 

-.J. Conh 
\\. Cczoo 
-r. (' r'ln.Y> 

EDD 
ON Cust RC 
Q CD CD 

I X lNORMAL 

OCo-0~-oA 

Ol.a -\\ 3-<>.i 
ou.lo3lO~ 

r T 
ob. oro. o..'? 

h1.11 lo~ lb3. 

ou./ tJto In 3 

OLL} 1 C>t In~ 



CONTRACT LABORATORY 
Internal lab ,.//.' /L ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of j_ 
Batch No. fY , IT SMOUse ARICOC . 606257 
Dept. No.IMail Stop: 61f331MS1089 Date Samples Shipped: !-fO 'r; 1 
ProjecVTask Manager: Sue CoMins Carrier/Waybill No. ~ l _k { 'f 
Project Name: DSS GWU. lab Contact: Edie Kent/803-556-8171 
Record Center Code: ER Lab Destination: GEL 
Logbook Ref. No.: ER 089 SMO Contact/Phone: -:P::..;a;;.;m~P~u"':"ls-s-an~tl~50~5-:-=:284-::-:"':3::-:1~8=-5 -lj 

Project/Task No. 72~ h b Wute Characterization 
SMO Authorization:~ "!Jo ;G;z~J -Send preliminary/copy report to: 
Contract #:,_P,..0'-"2""16"'7'-'1 ____ __,L_'-------7<--. 

$ J7.T tj &~1TLoJ"' ~~~ [R" Released by COC No.:. ___ _ 
0 Validation Required 

Service Order No. CF 022·03 Send Report to SMO: Wendy Palencla/505-844-3132 41t';J<4k'f'(} IBUI To: Sandia National Labs (Aa:ouniS Payable) 

Location I Tech Area 
Building IRoom 

ER SamplelD or 
Sample No.-Fraction I Sample Location Detail 

'I 061679-001 CTF-MW1 

1: 061679-008 CTF-MW1 

# 061679-010 CTF-MW1 

I~ 061679-012 CTF-MW1 

f 061679-Q13 CTF-MW1 

II ,v 061679-015 CTF-MW1 

IV 061679-016 CTF-MW1 

I"" 061683-001 DSS-TB1 

P.O. Box5800MS0154 

Reference LOV(av~llable at SMO} Albuquerque, NM 87185-0154 
Pump Data/Time(hr) Sample Collection ample Parameter & MethOd 

Reaueated Depth (ft) Collected Matrix Method Type 

250 

250 

250 

250 

250 

250 

250 

NA 

116 04/28/030916 GW 

116 04/28/03 0917 GW 

G H~ 

116 

116 

116 

p ~00 

04/28103 0918 FGW P 500ml HN03 

04/28/03 0919 GW P NaOH 

04/28/03 0920 GW P 4C 

116 04/28/03 0921 GW AG 4x1L 

116 04/28/03 0922 GW P 250ml 

NA 04/28103 0916 DIW G 3x40ml 

4C 

H2S04 

HCL 

G 

G 

G 

G 

G 

G 

G 

G 

SA VOC (8260) 

SA RCRA Metals (6020) 

SA 

SA 

SA Major Anions (300.0) 

SA High Explosives (8330) 

SA 

TB VOC (8260) 

RMMA 0 Yes 0No Ref. No. SmoUse. Speclallnatructlons/QC Requirements Abnonnal 

L8bS8mpie 
ID 

Sample Ole sal 0 Rettlm to Client 0 Disposal by lab EDD 0 Yea 0 No Conditions on 
Turnaround Time 0 7 Da 0 15 Day 0 30 · Level o Package 0 Yea 0 No Receipt 
Return Samplee By: 0 *Send report to: 

Name Tim Jackson/Org 6133/MS 1087/505-284-2547 
Sample 
Team 
Members 

Alfred Santillanes 

~~~~~~~~~;;;~;;~~~~~~~~~m~@t:::=:JMajor Anlons/Br,Cl,FI,S04 
Robert Lynch Major Cations/Ca,Mg,K,Na 

k------+------+---+--------------!FGW/ FUtered In tleld w/.45 micron fU!er 
"l.? ,., _.. ~ /) .. •ptease list as separate report. 

4.Relinguished b~ o!ll. 
4. Received b~ O!lj. 
5.Rellngulshed b~ O!lj. 
5. Received b~ Q!ll. 

1.Relinaulshed by nq;ra::-;~~rgJ/..1r""" Date fJ'i:iP/TJme (/ ZO 
1. Recelved~..if--1: wl'?. c..t,_ Orri£'/"#fDateif/Zf/tJSTimeJ/ Zb 
2.Rellnaulshed ~ VZ, f$IIJ Org.~j 1") Dati!l.ld lJ 1 Time 0 9 nf) 
2. Received by '/ - ' - ,. Ora.- Date Time 
3.Reiinaulshed bv Org. Date Time 6.Reii!:!!JUished b~ O!lj. 
3. Received by Org. Date Time 6. Received l:ly_ Ore. 

Date Time 
Date Time 
Date Time 
Date Time 
Date Time 
Date Time 

Lab Use 
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~ 
~ • 
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~ 
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CONTRACT LABORATORY 
Internal lab Page_1_ofl _ J . /1 ANALYSIS REQUEST AND CHAIN OF CUSTODY 
~~ ~~ ~~ ARICOC 606259 

~;;.;;,;=.,;.;.::;:_ ___ --I Date Samples Shipped: ProjecVTesk No. 0 Waste Characterization 
Profeci/Taak Manager: Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to: 
Project Name: Lab Contact: Contract #: . .tP:.~o0.!...2'-'1!.5!6~71.L.. __ __::__ __ ~:... 
Record Cenler Code: Lab Destination: 5~7T ~a?Wl,.;f' Relea&ed by COC No.:. ____ _ 
Logbook Ref. No.: ER 089 SMO Contad/Phone: Pam Puissant/505-284-3185 tf-rr1fe4ft:!V 0 Validation Required 
Service Order No. CF 022..()3 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To:Sandla National Labs (Accounts Payable) 

Location Tech Area P.o. aox 5800 MS 0154 

Building I Room 

Samole No-·FracUon 
ER Sample 10 or 

Sample Location Detail 
Pump ERSite 

Depth (ft) No. 

Reference LOV( 
Datemme(hr) Sample 

Collected Matrix 

available at SMO) Albuquerque, NM 87185-0154 

container Preserv- Collection Sample Parameter & Method 
VOllime alive Method Type Requnted ID ''f 061681-001 

I 061681-008 

CTF·MW3 

CTF-MW3 

350 149 

350 149 

Type 

04/29/03 0920 GW G 

04/29/03 0921 GW p 

llabSample 

3x40ml HCL G SA voc (8260) 

SOOml HN03 G SA RCRA Metals (6020) ,. 
061681-010 CTF·MW3 350 149 04/29/03 0922 FGW p 500ml HN03 G SA Major Cations (6020) Filtered 

,~ 1--- 061681-012 CTF-MW3 350 149 04/29/03 0923 GW p SOOml NaOH G SA Total Cyanide (9012A) 

I 061681-013 CTF-MW3 350 149 04/29/03 0924 GW p ~I 4C G SA Major Anions (300.0) 

I. 061681-015 CTF-MW3 350 149 04/29/03 0925 GW AG 4x1L 4C G SA High Explosives {8330) 

I~-' 061681-016 CTF-MW3 350 149 04/29/03 0926 GW p 250m I H2S04 G SA NPN (353.1) 

t1~ 061684-001 DSS-TB2 NA NA 04/29/03 0920 DIW G 3x40ml HCL G TB VOC(8260) 

0 Y~NO - Ref No-. -~·~ sP.c:lallnatructlonaJQC Requirement& Abnormal 

~~~ .. ~uu~~~ EDD 0 Yea 0 No Conditions on 
0 30 Day Level o Pac:ka e 0 Yea 0 No Receipt 

Sample 
Team 
Members 

0 *Send report to: 

~~~~N~am~e~~i~~~~~~~~~~~~g~~g~~~;~~3Tim Jackson/Org 6133/MS 1087/505-284-2547 Alfred Santillanes 

Major Anlons/Sr,CI,FI,S04 
Robert Lynch Major Catlons/Ca,Mg,K,Na 

~::-------+-_,t.~----1--+--------------~FGW/ Filtered In field w/.45 micron filter 
*PIASe list u separate report. 

1.Relfnauished bv 4.ReUnqulahed by 01'!1. 
1. Received ~~ z-~-= ..?-rlu); 0~ Y 'f Date)/ Jzi7.1J'frime II zo 14. Received by 01'!1. 
2.Relfnauis~ C,V, z::;o • t:;~ Org.U..,,_ Dat4'(JcHb~ifl'l8'~ f'(f:)t:? I5.Rellnqulshedby Om. 
2. Received by 7 · · - ' ' Ora.- Date --T Time 15. Received lly_ Org. 
3.Rellnaulshed by Org. Date Time · ·I6.Rellnquishedby ----- Ora. 
3. Received by Om. Date Time Is. Received lly_ Org. 

Date Time 
Date Time 
Date Time 
Date Time 
Date Time 
Date Time 

Lab Use 
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Ia 1dlnga Summary 

Slta: DSS A..a GWM ARCOC 606257 and 606259 Deta: Orgl!ll!c and lnaganic 

I ~ § i I I I I I I j I 
~ 

IU : :2 I I ; : 

~ I:: c! 

SampleiD 

061679-008 CTF-MYV1 J, B, B3 UJ, 63 J, KJ. 

061881-008 CTF-MN3 UJ,B3 J, KJ. 

061879-012 CTF-MY\11 
AIIQC 

acceptanoe 
AIIQC 

acceptance UJ,KJ. 

061881~12 CTF-MN3 criteria were Cl1teria were UJ,KJ. 
met.No data met. No data 

will be will be 
qualified. quallfted. 

Valldatacl By: t'J( /~ Deta: oel05/03 



Analytical Quality Associates, Inc. 

0 
616MaxiileNE 
Albuquerque. NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 06/05/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECf: Inorganic Data Review and Validation- SNL 
DSS Assess GWM 
ARCOC No. 606257 and 606259 
GEL SDG No. 79275 
Project!fask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

SUJDDm!Y 

The samples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS), SW-846 9056 (anions), EPA353.1 (NPN), SW-846 9012A(totalcyanide)and SW-846 7470(mercury
CV AA). Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS - metals 
Se was detected in the MB and CCB at a value> DL but < RL. Sample 79275-005 was detect, < SX the 
blank values and will be qualified "J, B, B3". Cr was detected in the CCB at a negative value with an 
absolute value> DL but < RL. Sample 79275-005 and -006 were both non-detect and will be qualified 
"UJ, B3". 
The MS %R (130%) for Cdwas > QC acceptance criteria (75-125%). Sample 79275-005 and -006 were 
both detect and will be qualified "J, A2". 

Total Cyanide 
The MS performed with the batch had a %R < 30% (3%). The sample used for the MS was from another 
SNL SDG and according to the NCR included with the package, was known to exhibit matrix interference. 
Using professional judgment, the failing %R will not be used to qualify the samples from this SDG. Both 
associated sample results from this SDG were non-detect and will be qualified "UJ, A2" due to lack ofMS 
information available for this SDG. 

Data is acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. · 

Holding Times!Preservatn 

All Analyses: The samples were analyzed within the prescribed holding time and properly preserved. 



Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

All Analyses: All blank acceptance criteria were met except as noted above in the summary section and as follows: 

ICP-MS -metals 
Se was detected in the MB and CCB at a value> DL but < RL. Sample 79275-006 was detect with a value 
> SX the blank values and will not be qualified. 

NPN 
The ICB had a value at the DL. The associated sample results were> 5X ICB value and will not be 
qualified 

Laboratory Coatrol Sample/Laboratory Coatrol Sample Duplicate (LCSILCSD) Aaalyses 

All Analyses: The LCS met QC acceptance criteria. 

Matrix SQike <MS> ADatysm 

All Analyses: The MS met all QC acceptance criteria except as mentioned above in the sununary section. 

HgandNPN 
It should be noted that the samples used for the MS analysis was of similar matrix from another SNL 
SDG. No data will be qualified. 

Replicate All!ly!& 

All Analyses: The replicate analysis met QC acceptance criteria. 

Hg. NPN and Total Cyanide 
It should be noted that the sample used for the replicate analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

ICP Interfereace Check S.mple UCS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 

ICP Serial Dihltion 

ICP-MS: The serial dilution met QC acceptance criteria except as follows: 

The RPD for Mg (lO.OSOAI) was slightly> QC acceptance criteria (10%). Using professional judgment, 
no data will be qualified. 

All other analyses: No serial dilution required. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 



ICP-MS 
Sample 79275-008 was diluted 5X for Ca, and lOX for Na analysis due to high concentrations of these 
analytes present in the sample. 

NPN 
Sample 79275-015 and -016 were diluted 5X due to high concentrations ofanalyte present in the samples. 

Anions 
Sample 79275-011 was diluted 5X and sample 79275-012 20X for chloride and sulfate due to high 
concentrations of these analytes present in the sample. 

OtberQC 

No field blank, equipment blank or field duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 06/05/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS Assess GWM 
ARCOC # 606257 and 606259 
GEL SDG # 79275 
Projectffask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC) and 
SW -846 8330 (HE's). No problems were identified with the data package that resulted in the qualification of data. 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holdipg Tunes/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

Calibration 

All Analyses: All initial and continuing cahoration acceptance criteria were met with the foUowing exception: 

voc 
The CCV had a %0 >20% with a positive bias for several compounds. The associated sample results were 
non-detect and will not be qualified. 

All Analyses: All method blank (MB) and trip blank (TB) acceptance criteria were met. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 



Internal Standards OSsl 

VOC: AJI internal standard acceptance criteria were met. 

Matrix Spikr/Matri! Spike Daplirate (MSIMSDl AaalysD 

All Analyses: All MS/MSD acceptance criteria were met. 

HE 
It should be noted that the sample used for the MS/MSD analysis was of similar matrix from another 
SNL SDG. No data will be qualified as a result. 

Laboratory Control Samples CLCSILCSDl A!alysis 

All Analyses: All LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

voc 
It should be noted that no compound was associated with internal standard 3 (1,4-dichlorobenzene-d4). No 
data wiiJ be qualified as a result. 

All detection limits were properly reported. No samples were diluted 

Confirmation AnaJyses 

VOC: No confirmation analyses required. 

HE: The sample result was non-detect; therefore confirmation data was not required. 

OtberOC 

VOC: Two trip blanks were submitted on the ARCOC included in this package. 

All Analyses: No field duplicates, field blanks or equipment blanks were submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: D s J .AJ J e .r J 9 VJ!r) Project/Task #: 7old~ · 0/. 0 9 # ofSamples: /fo Matrix: ,I/9Ut.OUS' 

AR/COC #: 60t:. d5 7 J b OC:ul5 9 Laboratory Sample IDs: 7 9 cJ 7~ - {) 0 I -/nru _ -_ 0 lb 

Laboratory: *-1... 

Laboratory Report#: ---'7~9~~=---7..::::5~--------------

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

Estimated 
Not Detected 

Organics 

Pesticide/ HPLC voc svoc PCB <HE> 

v /'(I; v 

v' 1\ v 
v \ v 
v \ v 
v \ v 

;VII \ rYI/ 

v \ v' 

v 1\ IY'tj 

v \ N'lt 

Nn \ /'{19' 

IV.4 ~ /vii 

IY/7 \ /'YIJ 

~ T8.s \ IY~ 

Check ( V) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 

Analysis 

lnorganics 

GFAAJ CVAA RAD 
ICP/AES 

AA (Hg) CN 

V' IY~ v v IY'4' 

v v V' 

:J,t)~8 Bs v v 

~ Az. v U~fl~ · 

v 1/ v 
v v v 
IV~ N'/1 IYI'!' 

/V,PJ 

rv~t 

v 
../ 

IVA 

IY)t-

IY'/Jn 

Otbe1 
11rf10 ..VJ 

v 

Mf 

J 
u 
UJ 
R 

Not Detected. Estimated 
Unusable Other: Reviewed By: tz<./ ~ Date: (}Cz . Otz . ()J' 
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Volatile Organics (SW 846 Method 8260) 
site/ProJect: D .S J ti JJ e J J <; tJm ARJcoc #: r.. o' « t" 7 , - S" 9 

j 

Laboratory: fl k .1-.. Laboratory Report #: 7 9 o2 7.5 
Methods: vtd- BN6 8 oJbo t5 

Callb. Callb. CCV T Min. RF RSDI %0 IS CAS# Name c Intercept Rz 
L RF <20%/ 

>.OS 0.99 20% 

1 11-SS-6 1 1 1-triohloroetbane / 0.10 / / ,/ 
2 79-34-5 1 ,1,2,2-tetracbloroethane ./ 0.30 
2 19-00-5 1 1 ,2-trichloroethane v 0.10 
1 75-34-3 11-tllchlorocdaaD v' 0.10 
1 1S·3S-4 11-llkhloroethelle ./ 0.20 
J 107-06·2 1.2-clldlloroetlla ./ 0.10 
1 S40-S9.0 1 0.01 
1 78-87-S 1.2-dkblormlnt~e ../ 0.01 

1 78-93-3 1-11atuacme (MEK) 
IClOxblkl v 0.01 

1 110-75-8 2-cl!loroethyl vinyl ether 
2 591-78-6 2-bexanone (MBK) v' 0.01 

2 108-10..1 4-methyl-2-pentanone 
(MIBK) .,/ 0.10 

1 67-64-1 acee-(10Dik) V' 0.01 
1 71-43-2 llellleae v 0.50 
I 75-27-4 bromodicbloromethane v 0.20 
3 15-25·2 bromolbnn lv' 0.10 
1 74-83·9 bromomethane v' 0.10 -+.JJ 
1 15-15.0 carbon disulfide IV 0.10 +Jo.~-

1 S6-23-5 earlloa tetndalodde lv 0.10 v 
2 108-90-7 dllorollesaene l/ o.so v 
1 75.00.3 cbloroetbane /0.01 -t .S'I·,., 
1 67-66-3 daloroftma lv 0.20 t/ 
I 74-87-3 chloromethane 1/ 0.10 
1 10061.01-S cl&-1 3-dicbloropropene ./ 0.20 
2 124-48-1 dibromochloromethane IV 0.10 
2 100-41-4 ethylbrmetle lv 0.10 
1 75..09·2 melhyleue chloride (lOxblk) 1-../ 0.01 / v -../ 
2 100-42-S smeue ./ 0.30 
2 127-18-4 tdrachloroethelle i./ 0.20 
2 108-88-3 tolucne(lOxblk) v 0.40 
2 10061.02-6 trans-1 3-dichloi'OJ)IOJlellc / 0.10 
1 79..01-6 tric:ldoroctlame ./0.30 
1 7M1-4 lliD.YI chloride ./ 0.10 
2 1330-20-7 lxylcncs(total) v 0.30 

us- . cJ. - f),r/JorO e/~ 
traru- t,.;>.- 7)/rJ.. Jr.~nrJJ. lA¥ folJI 

- .. ~. 

IU~ 
iJ.3 

compo 

Page 1 of2 
# of Samples: A/ Matrix: __ A_,.~f.::..l.IW.:;.:;..:U:::..J=-.-_____ _ 

Laboratory Sample IDs: 7 9 cJ 7 S" - 001 ibru - 00&' 

Batch #s: d,jj_(l£.213 

Method LCS MS Field Equip. Trip LCS LCSD MS MSD Dup. 
Blkt RPD RPD RPD Blanks Blanks 

-(}(u·()CI, 

I~ /Y_h It' 'I ,_...., 
J 
\ 

l._ J 
v ./ v 1.1' I 

I 
I I 
\ \ 

\ \ 
I \ 
I \ 

\ 
I 

/ \ v ./ v ,, 
1 
I 
I 
\ 

/ I \/ / ~ I 
I I 
I I 
I I 
I I 
I I 

I 
I I 
I I 
I . I 

/ I V" v v I 
I I 

v 1./ :1L ·V I 
·"!. ., I 

I 
I 

Reviewed By: A/U Date: t1 {, 03 



Volatile Organics Page 2 of2 

Site/Project: AR/COC #: 6 0" J 5 7 - .f" 9 Ba«ili#s: ___________________________________________ ___ 

Laboratory: Laboratory Report#:-------- #of Samples: Matrix: -------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC1 SMC2 SMC3 

/IV <:A:/l~lt 

__,--~ 

~ v 
~ 

l--

,-

------SMC 1: 4-Bromofluorobenzene IS 1: Fluorobenzene 
SMC 2: Dibromofluoromethane IS 2:.Chorobenzene-d5 
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4 

Comments: 

IS 1 IS 1 IS2 
Area RT area 

~ 
v 

~~ 

--~ 

---I...... --

IS2 IS3 IS 3 
RT area RT 

~ 
~ 

~ 
~ 

-- ----- ---



High Explosives (SW 846 Method 8330) 

Site/Project: OJ J c 4 )f() AR/COC#: 60"ol57 -09 LaboratorySampleiDs: 79cJ 75- 0/3 -OPt 
j 7 

Laboratory: (j k J.. Laboratory Report#:-------

Methods: (..ftS814 ~..J.fo 

# ofSamp1es: o2 Matrix: A9c/ea'M 
, curve CCV Method 

CAS# NAME J Intercept R2 %0 Blanks LCS 
l .99 20% u 

2691-41-0 HMX / v ,I v 
121-82-4 RDX \ 
99-35-4 1 3 S.. Trinitrobenzene 
99-65..0 1 3-dinitrobenzene 
98-95-3 Nitroben2ene 
479-45-8 Tetry1 
118-96-7 2 4 6-trinitrotoluene 

3.5572-78-2 2-amino-4,6-
dinitrotoluene 

19406-51..0 4-amino-2,6-
dinitrotoluene 

121-14-2 2,4-dinitrotoluene 
606-20-2 2,6-dinitrotoluene 
88-72-2 2-nitrotoluene 
99-99..0 4-nitrotoluene 
99-08-1 3-nitrotoluene 
78-11-5 PETN 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT 

M CL'/; fL. 

-
Confirmation 

IIY:-~·s~ CASt ! RPD>25%1 
Sample 

I 
CASt I RPD>25% 

I')I'Q 

SoUcll-to-aqueou coJIVen&oa: 

Batch #s: c);.t 88 ?' 7 

LCS MS llleld. Equip, Field 
LCSD RPD 
~ 

MS MSD RPD 
I 20% 

Dup. Blanks Blanks 

\ 

~ u u 
\/ v y \ 

\ 
\ 

\ 
\ \ 
\ \ 
\ \ 

\ \ 
\ 

\ 
\ \ 
\ \ 
\ . \ 
\ \ 
\ \ 

\ 

Comments: /TJJ /1)7JO 79 J t, 3 JIY~ JOy { N.vl lo/) 

7 . CAL lr)·~ ~ t:Js/13 /.,}.,.}f. ? ovol, /x.O 

e.w ()(..A..J.w o.J)13 ~~. o~" ~ o.s. ;.s 1e.H'j 

( 0 'l u.; fY I fro 9 fyUH~ £-..p~ed_ ()A.) ~~ 
l:)ot.. OK_ {e~ ~ i o..//-4..CI....fll. 

mg/kg= Jig/ g: [(JLg/ g) x (samplemw {g} /sample vol. {ml})x(lOOO ml/lliter)] /Dilution Factor 
/I 

B-17 N~ tJ6 . or· o.J 



Inorganic Metals 
Site/Project: 0 S J lj l-J h1 AR/COC #: 6 0 t. J .f 7 - .!" 'I Laboratory Sample IDs: 7 'J cJ 7 J - t7 0 J - 0 0 '-

Laboratory: y £ ,(, Laboratory Report #: 7 9 ~ 7 5 - 0 0 / - 0 o ~ ( CA.M:J(.(j ) 

Methods: ..St.YB)f_fc ]JJ70 {_jtq) ~_O.JQ (I~!r;.J) I ~ 
v. " 

Batch #s: c)-'1_8__7d /.L /1-Jo) olrx 8S'9S ( ICI'· h?S) les: )f Matrix: t:l ~ u to (.LJ 
./ 

CAS#/ 
~II. ~/J.. QC Element 

Analyte Method LCSD MSD Rep. ICS Serial Field Equip. Field 
8/0AJ;.J 

TAL ICV CCV ICB CCB LCS LCSD MS MSD Dllu- Dup. ')(S' .:Sa.!" Blaab RPD RPD RPD AB 
tloa RPD 

Blanks Blanks 

7429-90-S AI /Y'R NA Nil' 
7.uo.J9..J Ba L JL. v v V' -,/ V_ \ v' \ / / / 1\ 
7440-41-7 Be \ \ \ 
7.f40...U-9 Ci v v' v v' v v' v' \ /30 I .h".., v K<t \ 
7440-70-2 Ca )( / v v v v _V_ _l """ \ v v v \ 
7~7-3Cr v / J L lf-.flliD11 v v \ v \ ,y"l't v Kit \ SXDJ.. UJ,& 
7440-48-4Co - \ \ \, 
7440-50-8 Cu \ \ \ 
7439-89-6 Fe \ I ·;. ) 

7439-95-4Mg X v \/ / v v \~ \ Nil \ ~ / f":Yto· ,..(10 \ 
7439-96-5 Ma \ \ \ 
744~2.0Ni \ 
7~9-71( X v v V' v v v v' v v v \ 
7+40-22-4 AI v v \/ v v v ./ 1\ .,/ 1\ H" v H'l \ 
7440-23-S Na X v' /' / y ~ v \_ W'_!l_ \ v v v' \ 
7440-62-2 v \ \ \ 
7440-66-6 Zn \ \ 

\ \ 
7439-92-1 Pll v \.(' v v v v _V \ v' \ IY..., v Hilt \ 
7782-49-2 Se v v v v • 0011.9 •IXJJJJ/ v \ v \ v lL Htf \ ·'"'~ :r. e e 
7.uo.J8-2 AI y v v v v 1/ v \ v \ If II v' IV' II \ 'Z1'1.V" 
7440-36-o Sb \ \ \ 
7440-28.0 Tl \ \ \ 

\ \ \ 
7439-97-' H1 v' v v v v v \v IY'I/ \ 

_Cyanide eN 

Notes: Shaded rows are RCRA metals. SoUdJ..~aqueous eoavenion: mg/ kg= pg/ g: [()lg I g) x (sample mass {g} I sample vol. {ml}) x (1000 ml/lliter)) I Dilution Factor • J.18 II 

Comments: - Oo 6 CA. .SX 

Sa.'-

UJ;/33 

7 
No G. 

No... lOX 
Reviewed By: /(/ ~ Date: ()I, . OS". 03 

/fq t.T 
J II9JjA;f J 0 7'f.J1..3 bvp jJ'I1J 

..srrJ.. .ro~ B-14 
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ueneral Chemistry 
Site/Project: ()JJ yWM AR/COC#: 60bJ57 60ft.,;(59 LaboratorySampleiDs: 79ol7f' - (}0 ~ - 010 (7Vv') . 

Laboratory: (j k ,l. Laboratory Report #: 7 9 o) 7 0 - 0 1 I - 0 I r:J. ( A-ni"CYI J ) 

Methods:tftJ-8.Y6 (/Oio)A (Z(H) ; ~o.r~ (~,o~J) kl'tJ ..153-1(/lfl,.~) -(}IS.' - d'lt. {/YPn') 
7 / } 

#ofSamples: ~ Matrix: /19veovJ Batch#s: o2Jt91S/ (len) olH8S"B! (/+nroa~) ol.Y96'61 {h~'-'tY) 

QC Element 
CAS I# ~1e 

MSD Rep. ICS Serial Field 
Equip. Field 

T Method LCSD Dup. A ICV CCV ICB CCB LCS LCSD MS MSD RPD RPD AB 
DDII· Blaab Blub Blanks RPl> 
tioa RPD L 

/YP/'( v' v o.oJ v v v' f(Jt v /Yit I/ /V'} 

I\ \ \ ; 

~de 
v v v v v \ v v v 

\ \ \ 
RuoNd~ .(' y y v v ¥ V' 1\ v 

\ \ 
Worrde- v v v v v v 

1\ v \ v \ 
Jwio- v v \ v \ v \ ./ .../ v v 

1\ 
lofc;J ~ \ \ v v V' v v v ,3 IYit CyaNdt. 

lf7J'·IJ :) 
Comments: - o II C/ ¢ JD~ SJ( /Yce. .So)o<:,r.o 

- 0/.J oloX -¥ bo..H.... ttor ()~. 

- 0 !.[' - 0/fo /YPrl ·~-x 
v~ Az I 

/eN. IJVP jmJ 7r:J~.s- JIY7. Joe,. i(v 
Reviewed By: ,~(/iMI. ~ - - ---- Date: t?o. tJJ. o.s 

IV!' I'( fJup )I'J 787.1.1 S«J... JOv v 
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Contract Verification Review (CVR) 

Project Leader _c_o111ns _______ _ Project Name oss GWM Case No. 7222_01.09 

AR/COC No. 606257, 606259 Ma~L~_Ga ______________________ __ SOG No. 79275A, B 

rn the tables below, marx any information that iS missing or Incorrect and give an explanation . 

.. _. "·-· ... -·- .. _..., ____ -·a- -··-n• -· --- -~ • , ______ ,._ -.._.a_.••• ••••-····---·• 

Line V001PI&te? Resolved? 
No. Item Yes No If no, explain Yes No ' 

1.1 All itama on COC cornDiete • data entry clerk Initialed and dated X I 

1.2 Container type( a) correct for reQuested X 
1.3 SamDie volume adeQua1e fort# and tvoes of analyses reauested X 
1.4 Preservative correct for anaiYees reauested X I 

1.5 Custody records continuous and complete X 
I 

1.6 Lab sample number( a) provided and SNL sample number(s) cross X I 
refetencecl and correct i 

1.7 Date samples received X i 
1.8 Condition upon receipt information provided X I 

--- ----- -------------- --- ---
Une Comotete? Resolved? 
No. Item Yes No If no exDtain Yes No 

2.1 Data nsvlewed signature X 
2.2 Method reference number(s) complete and coiT8Ct X 
2.3 QC analysis and JIVCJ limits provided (MB LCS Replicate) X 
2.4 Matrix IJ)ikelmatrix tRike duplicate data provided (if requested) X 
2.6 Detection flmits provided· PQL and MOL (or IDL), MDA and l.c X 
2.8 QC batch numbers X ' 

' 

2.7 DUution factors provided and all dilution levels reported X 
2.8 Data In units and using correct significant figures X I 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NIA 
(if 8DPficable) ,......,."t.n. 

2.10 Nanative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (If reQuested) data provided X 



Contract Verification Review (Continued) 

-·v __ ...,. ..,_ _ _.••Y .......... ""' ... ..--, .. 

Item Yes No If no, 8ample lD No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? lnorganics and metals reported as ppm (mglliter or mgJKg)? X 
Tritium reported In picocuries per liter with percent moisture for soil samples? Units 
consistent between QC sam.R_Jes and samPJe.data 

3.2 Quantltation limit met for an samples X 

3.3 Accuracy X 
a) La~.""' control sam~ accuracy 11:111\RICU and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X Metals MS REC% high for cadmium 

3.4 Pracislon X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

same:~ lea 
b) Matrix spike duplicate RPD data reported and met for all organic samples X Cyanide MS RPD high 

I 

I 

3.5 Blank data X Selenium detected In Metita method blank I 

a) Method or reagent blank data reported and met for all samples 
I 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X I 

3.6 Contractual qualifiers provided: • J•- estimated quantity; ·a·-analyte found in methOd I 

blank above the MOL for organic or above the PQL for inorganic; ·u·- analyte X 
undetected (results are below the MOL, IOL, or MOA (radiochemical)); "W -analysis 
done beyond the holding time 

3. 7 Narrative addreases planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pestlcldesiPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 
' 

a) 12-hour tune check provided X 
I 

b) Initial calibration provided X 
! 

c) Continuing calib~atton provided X ! 

' 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCJHPLC (8330 and 8010 and 8082) 

a) Initial calibratiOn provided X 

b) Continuing calibration provided X 

I 
c) Instrument run logs provided X 

I 

I 
4.31norganlcs (metals) 

a) Initial calibration provl~ X 

b) Continuing calibration provided X 
I 

c) ICP interference check sample data provided X 
i 

d) tCP serial dilution provided X i 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 
- - ~----------- -· ~~- ~-~ ~----- -- - --------



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table befow. list only sampteslfractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 
I 

i 

Based on the "'view, this data package is complete. 8 No 

If no, provide: nonconformance report or c:orrect1on request number and date correction request was submitted. ____ _ 

Reviewed by: lA\.v-- Date: OM>3IQ2 Closed by: Date:, ____ _ 

J 
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RECORDS CENTER CODE: -------------------
8110 ANAL Y11CAL DATA ROUTING FORM 

PROJECT NAME: DSSAssessGWM PROJECT/TASK: 7222 01.09 
'"'-= ......... ~...;;.._----

SNL TASK LEADER: ~Col~lins~--------

SMO PROJECT LEAD: ..:..Pa=le=:n,;;:CI8;:;:;:. --------

ORG/MS/CFO#: 613311089/CF022-03 

SAUPLE SHIP OA TE: 812812003 
~---~------

ARCOC 

606694 

LAB 
GEL 

LABID 
87087 

PREUMDATE FINAL DATE 
9122/2003 

DATA PACKAGE TAT:l jRUSH 
CORRECTIONS REQUESTED BY/DATE: L-\~~YOR 

PROBLEM #IOATE CORRECTION RECEIVED: I I ~ lc'\o\.: 
CVR COMPLETED BYIOATE: l · lbrr v··u... 

FINAL TRANSMITTED TO/DATE: T_. "J IJ..(.\t. ~ \;) Y\ 

SENT TO VAliDATION BYJOATE: .,-c 
'--· . It nV"' 

REVISIONS REQUESTED/REVISIONS RECEIVED (OATE):I I 
VAUOATION COMPLETED BY/DATE: A.T 

COPY TO WM BY IDA TE: 

CD REQUESTED BY/DATE I.Cnrw'l 
CD RECEIVED BY/DATE .:r: ~Q!J 

TO ERDMS OR RECORDS CENTER BY/DATE: \Cnv"'V'l 

COMMENTS: 

EDD 
ON Cust RC 
Q CD CD 

I X JNORMAL 
(1\. J.-:s ffi 

04 ;}S"-03 

oC\-_Ql-3 o ~ 
OG c1 ). o ~ 
ocrli:25ltJ ~ 

I I 
/0 09(..3 

mbsln3 
_DO! j_fJq I b -~ 

\nJ,~JtJq 
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CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

~ ~ ~-- ARICOC 606694 
Dept No./Mall Stop: 6133/MS1089 Date Samples Shipped: !'?'"- z fs"-0 3 ProjecVTask No. ~2 .01.0 0 Waste Characterization 
Projec1/Task Manager: Sue Collins CarrlerM'ayblll No. ;;!... £, ~-, H SMO Authorization: ---~ .., 9'fJt" -Send preliminary/copy report to: 

Project Name: DSS GW Lab Contact: Edie Kenl/e03·556-6171 Contract#: PO 21671 ·· _ .. _. __ .r ___ ;,...,.-:::-:---.-:----:==:~-----------1 
RecordCanterCode: ER Lab Destination: GEL <"· J?zf't(i(/ C.)d ~~1J.... I~ ReleasedbyCOCNo.: ____ _ 
Logbook Ref. No.: ER 089 SMO Contact/Phone: Pam Puissanl/505-284·3165 .;lJtr V 0 Validation Required 
Service Order No. CF 022·03 Send Roport to SMO: Lorraine Herrera/505·264·3199 ..:8:=:11:-::i T:-::o::::S.::;and:.;;.::la~N:.:.ati~o;.::!na.::;l :.:.;La:.::ba::...(:-:-A-cco_u_n-:-ta-:P:-ay-a7-:bl-:o)-----j 

Location Tech Area P.O. Box saoo MS 015-4 

Building Room Reference LOV(avallable at SMO) Albuqu&rQve. NM 87185-0154 
ER Sample ID or Pump ER Site Date/Time(hr) 1 Sample Container Preserv· Collection Sample Parameter & Method Lab Sample 

Sample No.-Fraction Sample Location Detail Depth (fl) No. Collected Matrix Type Volume alive Method Tvoe Requested ID , - 063016-001 CTF-MW3 350 149 08/28/03 0903 GW G 3x40ml HCL G SA VOC (8260) 

/ ' 063016-008 CTF-MW3 350 149 08/28/03 0905 GW P 500ml HN03 G SA RCRA Metals _{6020) 

,/ J 063016-010 CTF-MW3 350 149 OB/28/03 0906 FGW P 500ml HN03 G SA Major Cations (6020) Filtered I 

i. 063016-012 CTF-MW3 350 149 08/28/03 0907 GW P 500ml NaOH G SA Total Cyanide (9012A) I 

/ I 063016-013 CTF-MW3 350 149 08128/03 0908 GW P 500ml 4C G SA Major Anions (SW846/9056) I 

I 

•' \ 063016-015 CTF·MW3 350 149 08/28/03 0911 GW AG 4x1L 4C G SA High Explosives.(8330) 

./ • 063016-016 CTF-MW3 350 149 08/28/03 0912 GW P 250ml H2S04 G SA NPN (SW846/9056) 

t " 063017-001 DSS-TB4 NA NA 08/28/03 0903 DIW G 3x40ml HCL G TB VOC (8260) 
I 

RMMA 0 Yes 0No Ref. No. Sample Tracking srnp. Use Speclallnstructlon&/QC Requirements Abnormal I 

Sample Disposal 0 Return to Client 0 Disposal by lab Date Entered(mm/ddlyy) oct/ tJ ;l/ ~ EDO 0 Yea 0 No Conditions on I' 

Turnaround Time 0 7 Day 0 15 Day 0 30 Day Entered by: /<../{_ ' level o Package 0 Yes 0 No Receipt 
Return Sample• By: 0 Negotiated TAT QC lnlts. ~A •sand report to: 

Name A ~ignature lnit Company/Organlzatlon/Phone1Cellular Ttm Jackson/Org 6133/MS 1087/505-284-2547 

Sample Alfred Santillanes lA'...,:~ ·~~eston/6134/844-5130/228-0710 Lab Use . 
Team John Boyd \§I{ 1; Y·J S&W/6134/264-3307/228-9231 Major Anions/Br.CI,FI,S04 'I 

Members Robert Lynch V~'J>"?vL/.~'- _// Weston/6134/644-4013/250-7090 MajorCallons/Ca,Mg,K,Na 

/ FGW/ Filtered in field w/.45 micron filler i 

•Ptease list 111 separate report. 
1.Rellnquished by l"fftr>c·t;'".~~(C.(?.__, OfJl.~''!.{ Date JfiZVJJ)Time I U;J<r.- 4.Rellnquished by Org. Date Time 
1.Recelvedby£-(S9JI'f CJI: c.r: ~1 Org.L.-1'1 Datert/1-'t"/Q"}Time j/0~ 4.Receivedby_ Ora. Date Time 
2.Rellnqulshed b~ AA .,; .1?~ 0L·C Orgl:t'1'} Oate'S1 t<; Yp'"STime /1 -z; 0 5.Rellnquished by Org. Date Time _j 

2. Received by f Org. Date Time 5. Received by Org. Date Time 
3.Reiinquished b_y_ Org. Date Time 6.Relinquished by Org. Date Time 
3. Received by Org. Date ___ Time ____ 6. Received by Org. Date Time 1 



) S•mpl• Fin )Summ.ry ) 

SIW: DSS Assess GWM ARCOC 606694 Data: Organic and Inorganic 

t e ~ e I I .il 

I § ~ I i 
I :§, !!. 

~ 

I 
I 

~ 
en 

~ ~ 
C") 

~ 1 ~ 

i ~ ~ !t! 
~ 

Sam_j)_le ID 

063016-008 CTF-MW3 J, B J, B UJ, 83 

063016-010 CTF-MW3 J 

063016..015 CTF-MW3 AIIQC UJ, HT AIIQC 
acceptance acceptance 
criteria were criteria were 

met. No data will met. No data will 
be qualified. be qualified. 

Validated By: K /~a-1._ Date: 10/09/03 
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Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 

. . . .·. Email: minteer@aol.com 

DATE: 10/09/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Inorganic Data Review and Validation- SNL 
DSS Assess GWM 
ARCOC No. 606694 
GEL SDG No. 87087 
Project!fask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

SIIIJliD!J)' 

The samples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS). SW-846 9056 (anions). EPA 353.1 (NPN). SW-846 9012A(total cyanide) and SW-846 7470(mercury
CV AA). Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS - metals 
Cr and Pb were detected in the MB at a value> DL but < RL. Sample 87087-003 was detect. with values 
< 5X the blank values and will be qualified "J, B". 
The serial dilution had a RPD > 10% for Na. Sample 87087-004 bad aNa value> 50X RL and will be 
qualified "J". 

Hg-CVAA 
The CCB had a negative value with an absolute value> DL but< RL. Sample 81087-003 was non--detect 
and will be qualified "UJ, B3". 

Data is acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding TimesiPreservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly preserved. 

Calibratioa 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

All Analyses: All blank acceptance criteria were met except as noted above in the summary section and as follows: 



-

-

-

ICP-MS- metals 
Na and K were detected in the MB and ICB/CCB at values > DL but < RL. Sample 87087-004 was detect 
with values > 5X the blank values and wiU not be qualified. 
Se was detected in the CCB at a value> DL but< RL. Sample 87087-003 was detect with a value> 5X 
the CCB value and will not be qualified. 

Laboratory Control Samp1e1Laborato Control Sample Dupliqte (LCSJLCSD) Analyses 

AU Analyses: The LCS met QC acceptance criteria. 

All Analyses: The MS met all QC acceptance criteria except as mentioned above in the summary section. 

ICP-MS, Anions and NPN 
It should be noted that the samples used for the MS analysis was of similar matrix from another SNL 
SDG. No data will be qualified. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

ICP-MS, Anions and NPN 
It should be noted that the sample used for the replicate analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

ICP Interference Check Sample OCS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the lCS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria except as mentioned above in the summary section and 
as follows: 

The RPD for Se was> QC acceptance criteria (10%). Sample 87087-003 had a Se value< SOX RL and 
no data wiJJ be qualified. 
It should be noted that the sample used for the serial dilution analysis was of similar matrix from 
another SNL SOO. No data will be qualified. 

All other analyses: No serial dilution required. 

Detection Limits/Dilutiom 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 

NPN: Sample 87087-008 was diluted SX due to high concentrations of analyte present in the samples. 
Anions: Sample 87087-006 was diluted 20X for chloride and sulfate due to high concentrations of these 
analytes present in the sample. 
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OtberQC 

All Analyses: No field blank, equipment blank or field duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 

--------------------------



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 5{}5-299-5201 
Fax: 505-299-6744 

' - Email: minteer@aol.com 

DATE: I 0/09/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS Assess GWM 
ARCOC # 606694 
GEL SDG # 87087 
Projectffask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

- The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC) and 
SW-846 8330 (HE's). Problems were identified with the data package that resulted in the qualification of data. 

-

HE 
Due to a QC problem, the sample was ~cted out of its hold time. Only the re-extracted sample 
results appear on the revised Certificate of Analysis and only the r~xtracted sample will be validated. 
Sample 87087-007 was extracted after as hold time had expired, but within 2X its hold time. The sample 
results were non-detect and will be qualified "UJ, HT". 

Data are acceptable and QC measures appear to be adequate. The foiJowing sections discuss the data review and 
validation. 

Holding Tillles/Praervation 

All Analyses: Tbe samples were properly preserved and analyzed within the method prescribed bolding time 
except as mentioned above in the summary section. 

voc 
It should be noted that sample 87087-002 was received with tiny bubbles in all3 vials. Analysis of 
the sample was unaffected and no data will be qualified. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following exception: 

voc 
The CCV bad a o/oD >20% but < 40% with a positive bias for vinyl acetate. The associated sample results 
were non-detect and no data will be qualified. 
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All Analyses: All method blank (MB) and trip blank (TB) acceptance criteria were met. 

Surrogates 

AU Analyses: All surrogate acceptance criteria were met. 

Internal Sbmdanls (ISs) 

VOC: AU internal standard Sccqltance criteria were met. 

Matrix Spike/Matrix Spike Duplkate (MS/MSDl A1lalyRs 

AU Analyses: All MS/MSD acceptance criteria were met. 

HE 
It should be noted that the sample used for the MS/MSD analysis was of similar matrix :from another 
SNL SDG. No data will be qualified as a result. 

Laboratory Colltrol Samples (LCS/LCSD) Analysis 

All Analyses: The LCS acceptance criteria were met. No LCSD was analyzed. The MSIMSD is used to assess the 
precision for the batcb. No data will be qualified as a result 

voc 
The LCS acceptance criteria were met by the successful analysis of a second source CCV. 

Detection Limits/Dilotiom 

All Analyses: All detection limits were properly reported. No samples were diluted 

Confinnatioa ADaJyses 

VOC: No confirmation analyses required. 

HE: The sample result was non-detect; therefore confirmation data was not required. 

OtherQC 

VOC: A trip blank was submitted on the ARCOC included in this package. 

AU Analyses: No field duplicates, field blanks or equipment blanks were submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

··--·------



) ) 
Data Validation Summary 

, 
Site/Proje1.:t: 0 J j AJ j <: J J ~WtYl Project/Task#: 7olc1r}. 01.09 #of Samples: 8 Matrix: /1-9 uc.o vJ 

t\RJCOC #: bo 4> f, 91-i 

Laboratory: 9 I<).. 

SDG#: &1o8?-

QC Element 

l. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J -= Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

Laboratory Sample IDs: ~ _?08? - (')o/ Mru - 008 

Analysis 

Organics Inorganics 4t"ltUt"\ .. l 

Pesticide/ HPLC GFAA/ CVAA RAD Other 
voc svoc 

PCB (HE) 
ICP/AES AA {Hj;t) 

CN 
I~ 

../ NA ,V'f,ff' v Nil v v NIT' ~/ 

v \ "/ v' v' 

v' \ v rJS U.f; 83 

v \ \./ v' v 

\ ' 
" v v v I 

\ / I 

\ v v : 
! 

v \ v /\/,11 

l/ ~ 
t/ \ 

\ v 
' 

v 
I 

'6 rV!f- /Y'q !VIj N/1 

Check (V) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 
Other: Reviewed By: r.i/~ Date: /0 · 0 9 . . _Q3_ 

B-12 
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) ) , 
Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: OJJ ~W('() ARJCOC #: ~0" Go9.y #ofSamplcs: c) ........ Matrix: /-i-fve.ouJ 

Laboratory: ~R".A SDG#: 8 ?0 B 7- Laboratory Sample IDs: _...8_'2g 13] __ - 001 F/ -Obol. 

Methods: S(;J 81ft, 8clJoQt3 Batch #s: d -::;If S I f 

Callb. Callb. 
CCV T Min. RF RSD/ %0 Method LCS MS Field Equip. Trip 

IS CAS# Name c Intercept Rz LCS LCSD MS MSD Dup. 
L RF <20%/ Blks RPO RPO RPD Blanks Blanks 

>.05 
0.99 

20% . 

I 71-55-<i I I !-trichloroethane 0.10 / ,/ \/ / /II 1/ v"' t/ / 
2 79-34-S I I 2 2·tetnlchloroethane 0.30 fT 
2 79·00-5 1.1.2-trichl<'l\'ldh.~n~ 0.10 \ II ; 

1 75-34-3 1,1-dlchlorvct ... Dc 0.10 I \ 
I 1S-3S-4 1 1-dlcbloroetlleae 0.20 I \ 
I 107-06-2 1.2-dkhJDrvethawe 0.10 \ I 
I 540-59-0 l.l-dlebloroetbelle(total) O.Ql \ \ 
I 78-87-5 1.2-dkhloroproplln~ /0.01 1 I 
1 78·93·.' 1-butaaonc (1\U!:K) (lOsblk) It/ 0.01 1 \ 
I I 10-75-8 2-chloro~dl,·l vin\'l ~th~r \ I 
2 591-78-6 2-hexanl.'ln.: (llffiK\ 1\./{).(}1 I \ 
2 !08·10-J -+-ru<tlwl-~-po:nt;uk>!te t II !IP.I.: 1 OHI _l 
I 67-64·1 acetoo~(J O:lblk) O.QI 7 ,/ / \ 
I 71-43-2 benzene 0.50 \ 
1 75-27-4 bromodichloromethane 0.20 \ 
J ?S-2S-2 brootothnn 0.10 \ 
I 74-83·9 bromo methane 0.10 \ 
1 7~-1~..0 cnro • .)n ditluliid~ 0.10 \ 
I 56·23-5 carbou tetrachloride 0.10 \ 
2 108-90·7 elllorobeii.Ztoe 0.50 1\ \ 
I 75-00-J o:hlon)¢th:w~ 0.01 1\ I 
I 67-<i6-3 daklroform 0.20 T ~ 
I 74-87·3 chloromethane 0.10 T \ 
I 10061.{)1·5 cis-! 3-dichloropropcnc 0.20 I \ 
2 124-48-\ dibromochiOTomethane 0.10 \ \ 
2 100414 ,M,·I~•tz~no: 0.10 l l 
1 75-09-2 methylene chloride (I Oxblk) 0.01 \/ \/ -./ I \ 
2 100-42-5 styrene 0.30 I _\ 
2 127·18-4 tdncbloroethem 0.20 \ \ 
2 108-88·3 toluene( IOxblk) 0.40 \ \ 
2 10061-02-<i trans· I 3-dichloroorooene 0.10 1 \ 
I 79.()\-<i tritlllorottllene 0.30 \ 
I 75..01-4 \1n\'l t"hlorlde 0.10 \ 
2 1330-20-7 I xvleiieS( total) 0.30 \ 

1(!,/J -I - /) J 0. I QN; eJ1:..uv. I I 
lfN..11v I .J - 1>1 rAR'l " 

- - _ .... - -~ ~ 1~rrr Reviewed By: /(/?..A..J.._ 'I Date: 10 · 09. O,J 

- o oal ( 18,} fl.f/ .3 v 1 r;JJ A~ !i~ bkh61t:-1 

~// NJ/ .-\ CJ l'ep o N(.{}._ 
mJjrnJo 

CW f. ACJ ..r~ /t!c.a.Js 
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Volatile Organics Page 2 of2 

Site/Project: __ _ AR/COC#: (, 0(::. " <j' 1-f 
Batch #s: ------------------------

Laboratory: ___ _ SDG#: # ofSamples: ______ _ Matrix: ----------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

..... 

Sample SMC 1 SMC 2 SMC3 

------__, 
//V ~~ fleP't 

--------- r-........... 

SMC I: Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

~ r--....___ 
--....__ 

I---_ 

IS I: Fluorobenzene 
IS 2: Chlorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

IS 1 IS 1 IS2 IS 2 IS 3 IS 3 
area RT area RT area RT 

I 
I 

i 

--r-------, 
t-------

-----t--
--------- 1-----

'--........_-

~ 

Comments: 

B-19 



) ) ) 

High Explosives (SW 846 Method 8330) 

Site/Project: DJ J t WrY) ARICOC #: (p 0 f&, C., 9 I-t 

Laboratory: 8 Laboratory Report#: 8 70 8 Of-

Methods: utJ 81f~ 833o 

# ofSwnples: Matrix: ___ ..:..4~9.o:U:.:.eoo.LJ.wc:.L. ______ _ 

, Curve CCV Method 
CAS# NAME I Intercept Ra %0 Blanks LCS 

L .99 20% u 
2691-41-0 HMX / .,;r JYtf v v v v' \/ 
121-82-4 RDX ! 
99-35-4 I ,3,5-Trinitrobenzene 
99-65-0 1 3-dinitrobenzene 
98-95-3 Nitrobenzene 
479-45-8 Tetryl 
118-96-7 2,4,6-trinitrotoluene 

35572-78-2 2-wnino-4,6-
dinitrotoluene 

19406-51-0 4-wnino-2,6-
dinitrotoluene 

121-14-2 2,4-dinitrotoluene 
606-20·2 2 6-dinitrotoluene 
88-72-2 2-nitrotoluene 
99-99-0 4-nitrotoluene 
99-08-l 3-nitrotoluene l 
78-1 1-S PETN -

Sample SMC%REC SMCRT Sample SMC%REC SMC RT 

NY oe. ,TU-.//1' .-
. --

Confirmation 

Laboratory Sample IDs: 8 70 8 ·r- - 0 0 ?-

.;1 
Batch#s: ~ (, S"Ool.. 

LCS MS Field. 
LCSD RPD MS MSD RPD Dup. 

I 20% I 20% RPD 

I\ v \./ v \ 
\ \ 
\ \ 
l 
\ 
l 
\ 

\ 
1\ 

\ 
\ 
l 
\ 
\ 
\ 

Comments: .r a. p'ev<_. e. /ol8 
?17T .s)''i~t't 

U;C/\J l'€.fi.A..U~ ~ rsoo 1'--k..t(__ ,_ ~ 
6e.. ~d. 

Equip. Field 
Blanks Blanks 

u u 

!\ 
\ 

\ 
\\ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 

q)1 :< T oUt..<(_ • r/11 
~ c) l( H F IJ U J

1 
ItT " 

.ee_ ~.II~ /o ~ 
U ''/J ;NJ ru:> t..../>1:1 /o 

9_ 00 

Sample CAS# RPD>25% Sample CAS# RPD > 25% i /'(ol-e..: Only H....r... re__ -ex)yc.u<X- o<..eJo... iv...o ~1 

/Y4 ,T-J NV --

L-

Solkll·to-aqueoua eouvtraloa: 

VvJ,·~. 

8697-f mJ/ff!Jt) J..y,<., <JOy y/ I~ /nnJ 
mg I kg= J.l&lg: [{J.lgl g) x (sample mass {g) I sample vol. {mil} x (1000 mllllite0Jl Dilution'Wor 
II 

B-17 0'/~ /o. o 9. 03 



l ) c>;;'J ) 

Site/Project: Q (J Q W IY) AR/COC #: 600 0 91j 

Inorganic Metals ~cf'"' v> 
Laboratory Sample IDs: . ¢!. 7o 8 7 - 00..? « OON ('CA./t.aw o'l"f) 

Laboratory: yi<-A SDG#: 8 To B =t 
Methods: cJt, \ Rlf~ 0 O:JQ • <1 WB.Y b - ) 

7-))/70A 

" ....... ··t"·-.... ... _ ..... ~. 
--·~·· ..... '7.-v,?.r-1 ... ~ .... _., .....- ··r r .....,? 

CAS#/ 
~)J.. QC Element 

Analyte Melllod LCSD MSD Rep. ICS Strlal ~'Firld ~~quip. 
TAL ICV CCV (CB CCB LCS LCSD MS MSD Dilu- Dup. 

!3 II 
BIADIIs RPD RPD RPD AD lion RPD 

BIJDks 

7429-90-5 AI IYPr Ntr ~x.r .ICIJ /Cr.B ~ 
7~-39-JO. v v' v v v ~ v 1/ / v / 
7440-41-7 Be 1\ \ 
7 +10-13-9 ('d ./ v v v v ../ / \ ./ \ /Yit v M 
7440-70-2 Ca _\/_ ~ .. I/ ./ ./ / \ /'(fl \ J if / 
7+10-47-J ('r ./ v ./ v v · ooo.'\35 / _\ v \ /'{It v / ·OD.I~ 1'i er 
7440-48-4 Co \ \ 
7440-50-8 Cu _l \ 
7439-89-6 Fe \ \ 
7439-95-4 Mg y \/ v v v v / \ I'( A, \ v v'_ \/ 
7439-96-S Mn \ \ 
7 440.02..0 N i \ \ 
7440-09-71<. v' v v I (jjB.IJ ·0~(,3 . o1gs .1_ ~<"'" ./ / v / · MJS t:. () ./31.5 
7+10-22-~ AI v -./ /__ L v' v ./ v l'f'lj v h~ 

7440-B-SNa v' v t/ v ·0/.31 . o;.S9 :r / ~ NA: 1\ / ...,.. !J,JL _Q_.JJ/?5 NQ (}.()e,S 
7440-62-2 v \ \ l;c~.J 
744<HS6-6 Zn \ \ 

\ \ 
7~.9-92-l Pb / v \/ / v •000061. .,/ l v \ IV' II I.( lt'__4 . annuL? n, 
7781-49-l ~ ./ v v ../ •OOJih v ./ \ v \ #II ../ JJ.]bir_ • OOS8 
7+10-38-2 A11 L v~ \/"' / v v \ / \ IVA v' /'{It 
7440.36.0 Sb \ \ 
7440-28~TI \ \ 

\ l 
74l9-97..6Ht r/ I/ \/ !/ ~nar»J .; v \v 1'/R 7 - -
CyanideCN 

No tea: Shaded rows are RCRA metals. Solldl-lo-aqueous coavenlon: mg I kg= J.l8 I g: [(J.lg I g) x (sample mass { g} I sample vol. {ml}) x (! 000 ml11 liter)) I Diluoon Factor = )li /I 

Comments: 

~rl~·leld .j.q 

Blanks ..? 
!3 

t..O b:B 

'7 sx 
/SX 

LSX I:'T ~ 
7.,t)( NtJu· 

fVO 

''ilil. 8._{ 
Ill 

Reviewed By: tx./~ Date: IO·QQ o3 
4. roll' RJ\. No 7· 

" f J 
j .JD 1f S' ..Se. 

..SD "It- 4 /'fC<-
Oup lnJ 87o8t.. JO ul'f).. uDf; 

B-14 
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) 
General Ctn:t~Jstry , 

SiteJProject: 0 ..S .J ~ W «) ARICOC #: iP 0 t, {, 9~ 
----~~~~---------

Laboratory Sample IDs: 8 ?o 8 2 - 0 OJ ~ ru -00 ?-

Laboratory: <; .f").. SDG #: _____ 6'_1'-0=-· _...8..._1:-'----------

Methods: JiV 8/i(., 901~ .q ·> ,) t..)Ro<h 9o.fb ; .tPA .,?5.:]. I 

# of Samples: -? Matrix: ----'-11-79u.U"-"(f)U"'"""" ... ;..l ----------- Batch#s: o271j711o ) -.2.7'-!S'SB j cJ.)}-'18 =73 

QC Element 
(',\.lj# • .\nal~1t T MSD Rep. ICS Serial Field 

Equip. Field Metbod LCSI> Dllu. Dup. A ICV CCV ICB CCB 
Blankl l.CS LCSD RPD MS MSD RPD RPD AB Blaakl Blanks I. lion RPD 

IOfU 
/ wwvce v v v v / ../ . ..,/ N4 IV If 

I'( A 
IV~ 

8'1;) M..Jr)f'.. v v v v v' v ./ 1\ v' 1\ v 1\ 
\ 

Pt..JoNrJt ../ v v' v \ \ v \ ../ v v v 1\ 
\ \ \ 

Wol'lde. v v v v v' ./ v' 1\ v' v 
1\ 1 

/ \ \ v \ ~t.Jp~ v 
.,/ v v v v v 

I 
\ I 

I 

f'Prv' lv v v v v / ..,/ \ v/ \ v v' \ 
Comments: ·- o 0£o olOX 0. JO~ 

- 008 S"'c:' /VfOty' 

Anloi'!J 87v8t.o bup ;PJ JNA .SOf.t v' 

NPrv' 8fo89o Dvp !PJ ...frY A. .s;o ~ . t/ Reviewed By: /(/~ Date: /O.off.os 

B-16 



l ) , 
Contract VerifiC4t!On Review (CVR) 

Project Leader _Co~lll..;.;.ns;.__ ______ _ Project Name DSS Assess GWM Case No. 7222_01.09 

AA!COC No. _606:.:;::.6:::;94:....:._ _____ _ Anolytical Lab ...;..GEL;;.;;.... ___________ _ s~~·-8~7~~~7 ____________ _ 

In the tabla below, mark orry Information that Is mitslng or incorrcet and give an explanation. 

-·- ••r._,.. .,,._ • ..._,_ . -·--· ....... - ·-- • --·- -·- .. 3 -·· -··· ....... ..._.,_ •• 

Line Complete? Resolved? 
No. Item Yu No If no, vcplain Y&S No 

1.1 All Items on COC complete - data entry clerk Initialed and dated X 
1.2 Container typc(s) c:ornct for analyses requuted X 
1.3 Sample voluma adequate for #and type!_ of analyses requested X 
1.4 Praervative correct for ana.~e$ requested X 
1.!5 Custody records eontifU)US and compl&te X 
1.6 lAb ICIIftPie IIUmber(s) provided Cllld SNL. scunple number(s) cross referenced and X 

correct 

1.7 Date S411'1Pid received X 
1.8 Condition upon receipt Information provided X 

-·- ... . .. . -· -·--·_L_. 7--· • 

Line Complete? Resolved? 
No. Item Yu No If no, ex_plain Yu No 

2.1 Data reviewed, sig_nature X 
2..2 Mctho<ir.fer.nce nurnbu{s) complete cmd correct X 
2.3 QC analysis and acc:eptance limits provided (MB, L.CS. Replicate) X 
2.4 Matrix_splkc/matrix spike duplicate data provided (if requested) X 
2,, Detcctiol'lllmitt provided; PQt. and MDL (or IOL}, MDA and I.e X 
2.6 QC batch IIJ!ftbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported In appropriate units and using corrcc:t significant flgt~rcs X 
2.9 Radiochtrnistry analyst• uncertainty (2 sigma error) and tracer recovery (if N/A 

02f)llcable) ~d 
2.10 Namltive ~ded X 
2.11 TAT met X 
2.12 Hold tlma met X HPI..C r.-extroc:tlon run out of holding time 
Z.13 Contractual qualiflus provhxd X 
Z.14 .. _ All~ ~!t.and TIC (if rcquest~<D data provided X 

- ----- L-.. ~-

ARCOC: 606694 



) ) ) 
Contract Verification Review (Continued) 

-·- --· -" ... , -·- ··-·· 
It~ Yu No If no, Scllnple ID No./Froction(s)and Analysis 

3.1 Are reporting units appropriate for the matrix and rnut contract specified or project-specific X 
requirements? Inorganlcs and rnetuls reported elf ppm (mg/liter or mg/kg)? Tritium reported 
in picocuries per liter with percent moisture for soil somples? Units consistent ~twun QC 
samples and samp_le data 

3.2 Quantitatlon hmit met for all samples X 

3.3 ACCIJnJC! X 
a) Laboratory controllelftU)Iu · reported tV!d met for all samples 
b) Surrogate data reported and met for all organic samples analy:red by 11 90f chromatography X 

teclmique 

c) Motrix spike recovery data reported and met X 

3.4 Precision X 
4} Replicate sample precision reported and met for all Inorganic and radiochemistry samples 
b) Matrix spike duplieate RPD data reported and met for all organic: SGII\ples X HPlC RPD failed for 4-Amino-2,6-Dintrotoluenc In original 

extraction and passed In re-extroetion 

3.~ Blcullc data X Chromium A l.ecd detected In Metcllf method blank; Pota.-lum & 
a) Method or reagent blank data reported and met for all samples SOdium dctc.eted in Major Cations method blank 

b) Sampling blank (a.g., field, trip, and equipment) data reported and met X 

3.6 Controttual qualifierS provided: • 1"- utimated quantity; •a•-anatytc found In method blank X 
above 'the MI:>L for organic or above the PQl. for inorganic: ·u•- analyte uncktec:ted (results are 
below the Ml>t.., !t)L, or MDA (radiochemical)); "H"-analysis done beyond the holding time 

3.7 Namltlve addrcua planchet flaming for gross alpho./~ta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation dGta provided for methods 8330 (high explosives) and 8082 X Misting for HPLC (LCS, MS, MSI>) 

(pestieidcs/PCBs) 

ARCOC: 606694 



l ) , 
Contrac:t Verifi~tion Review (Continued) 

4.0 Cclibrotkln and Validation Documentation 

Item Yes No Comments I 

u~~~~ I 
cs) 12-nour tui'IC check provided X 

b) Ini11al ccslibmtion provided X 

c) Corltinulng calibration provided X 

d) Internal standard performance data provided X 

e) Instru~nent run logs provided X 

4.2 6C/HPt.C (8330 and 8010 Md 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) InstNMnt run log• provided X 

4.3 Illol'gonles (metal$) 

a) Initial ccslibrction provided X 

b) Conti!Ung ccslibrotlon provided X 

c) ICP interference check sample dotcl provided X 

d) ICP serial dilution provided X 

e) InstrurMnt run logs provided X 

4.4 RGdiochemistry 

_ a) __ IM~!I'\Inlogsprov~~d _ _ -~ __ _ ___ ------~-----
ARCOC: 606694 



) ) ) 

Contract Verification Review {Concluded) 

!5.0 Problem Resolution 
-- .... ·-- ···- ····-··~ ... ···- . ·- __ .. .,....,.. --· ... u, ,.,.._, ,, ..... , .• ,_ ••• .....,,.,_, .,...,,,.,w•-·- ,,_•--·•·-·-

Sanple/froctlon ~. AI'ICllysis Probi~/Comments/Resokrtlons 

063016-0l~ HPI.C Reported two se~ of data on COA (page 28); Missing secottd coiUI'M confii'I'IIOtlon fer LCS, /AS, MSO; 

'-- ~------ - --- --· - -~ 

Mis:sing Sample IDs In Narrative Semple Analysis s"tlon for QC1Z00488298 & g<:lZ~~Z9!__ ___ 

8 Were daflc;icrlc:tu lllll't!olved? No 

G Based on 1M review, this dote poe. is cotnplc'te. Ye.s 

If no, provide: nonconfol'fiiGIICe report or correction request number 6906 and date correction rcquert ~ submitted 09{23103 

Al!viewed by: ( l k !:>ate: 09/23/Q~ CloHd by: tJ h.:- !)ate: 0 C, d S'- 0 $ 

AACOC: 606694 



RECORDS CENTER CODE: ..=E;;:;...;R;,..._. ______ _ 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: ..:OSS=--G;;;;.;W;;..;..M:.;,:._ _____ _ 

SNL TASK LEADER: Collins 
~~~---------------

SMO PROJECT LEAD: Herrera 
~~~---------------

ARCOC 

-606914 

LAB 

GEL 

LASlO 

103007 

PREUMDATE 

PROJECTITASK: ..;...722=2•0:..:1.:.;:.09~----
0RGIMSJCFO#: 613411089JCF022..o4 

SAMPLE SHIP DATE: ...:.1:213.:::12.:.:0:;.:0:=.3 ____ _ 

EDD 
ON Cult RC 

FINAL DATE EDO Q CD CD 

1/6/2004 

DATA PACKAGE TAT:I I RUSH I NORMAL 

CORRECTIONS REQUESTED BY/DATE: ~ . \ -k Y yC VV-- c\- 1 ;;..- ~ '-1 
PROBLEM #/DATE CORRECTION RECEIVED: I I 4'1-iO~ 01- \d-- Qt.-\ 

CVR COMPLETED BY/DATE: l l ~ VYC. \-r \A.- t"-!- ld-- · o'-) 

FINAL TRANSMITTED TO/DATE: 'I Tc ~~i~ - , c....._ .. \ ('q- l ;:).- 0 ,, 

SENTTOVALIDATION BY/DATE: ,\ Cor.l""l _Q_ll14 lh~ 
REVISIONS REQUES1'EO!R£V1SIONS RECEIVED (DATE): I I r I 

VAUOATION COMPLETED BY/DATE: JIM... ,:JJ > J 1 ~t:l.j 
COPY TOWM BY/DATE: 

CO REQUESlEO BY/DATE <:r. r ...,.,..., 01 ht.i IW 
CO RECEIVED BYSOATE -- Cc 'i. -:2·)~ bl b \ loY 

TO EROMS Oft RECORDS CENTER BY/DATE: <1-: (' J)-n-v. . a.). l1 -:r ft:tl 

COMMENTS: 



CONTRACT LABORATORY 
I nternall~ b ANAL YSJS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

--- ·-.<t,:. ... , ........... I 606914 
:· 6' ... 

OP.pt. r-Jo.tMall Stop; 6·1~::!1MS1089 Date Samples Shipped: L7 - 1_ .. 0 1 Pro]t<ctiTflsk t•Jo ~60.~1 ,oq- 0 Wae.te Charactcri:z:ntlon 

"raJer:llTask M~ -'~apr· Sue Col!'lns CorrioriVV!lyPill No. '"1 ct ( ... {.. d. SMO Ault1oriz;1tlnn: /.;?~ p:;IJ:,,.,../, .... ;~,., ... ~!>' -Send pr~;~liminary/copy report to: 

Project Name: D."iSGW Lab Contact: Edie Kenl/803·556•0171 Contract #:.PO 2Hl71 

ER 
.... -

Lab Usstination: GEL fl RlliOl;J!\~cl by COC No.: Reccrd Cs~re: Cotll!; S,lFH' Jt.rlZ-1 ol£-~)J~)t 
Logbaol< Ref t~o.: ER 089 SMQ Comaci/Phona· Pam Puissont/505-.284-3185 []Validation Requlr!l'd 

SeNicc Odo; No. cr 022-o~ S<>nd H-.port U;: SMO: t.orra 1n a He rrera/505-2 84~ 1 !J() Bill1 o: S~n11a National l.al)s (Ar.c:II!I'I!A P~;,~NP.) 

Location Tecl1 Area P.D B~>l !iW:l M.';\ 111h4 

/tJ3(){}: Bulldtn11 ROOJll Reference LOV(available at SMO) Alhtoq'.'<'f(lll", NM 67185-0154 
Er:: Sample 10 or Pump f.R Site D.atemme(hrJ Sample Container Prc:Jerv- Collection Sample Parameter & Method L&l> SHJTJfJIH-

~m\)\e NO.·Fiaction ~ample Loc~\ioo Dlllsil Dep\h (f\) t-kl. CoUeclall M::ltrbl Type Voltmie a\ive Method Typ[t 'Requested '1D 

p~ 063b21J-UU1 CTF-MW3 350 148 '12-03-03/0931 GW G 3x10ml HCL G SA voc (8260) 00( 
v OG3G29-008 CTF-MW3 350 149 12-03-03/0933 GW p 500ml HNm G SA RCRA Me~)~_!_6020) OIJ':!. .. , 

\. 

; ,r 063529-01 0 CTF-MW3 350 14.Q 12-03-03/0935 FGW p 500ml HN03 G SA MaJor Cations (6020) riltered /tl3 rti1L•(J(}/ 

~ 063529-012 CTF-MW3 ., 350 14\:J 12-03-03/0937 GW p 500ml NaOH G SA Total Cyanide (~012AL ........ 0tJ4 
.: 063529-013 CIF MW3 330 149 12-0~-03/0939 GW p 500ml 4C G SA Mojor Anions _(SW846/9056) t!JtJ~"'i 

~ 063529-015 CTF-MW3 350 H9 1 L.-03 03/0041 GW AG 4x1L 4C G SA I·Hoh F~pkl~ives (8330) Ot?& " -····· 

; 0635.29-0i 6 CTF-MW3 350 149 12-0:l-03/094? GW p 250m I H2S04 G SA NPN (SW846/0056) 6C'l -1- \'!'• 

I' / 0635;~·001 
.. 

DSS-T85 I'! A NA 12-U3-il6/GCJ31 0\W G 3x40n11 I-ICL G TB VOC(82M) OtJ2 

-~-

-- ......... 
RMMA [JYes \""No Ref, No. Si.mp~ \rat.ll.ill\} Srnc \J'ce S~ial ln~tru~t\ons/QC R&quin~l'OO\)t~ Abnormal 
Sample OlspoS<ll I_ I Return Lu Client "] r:ll$posal by lab !Jata Entarad{rnm/dd/yy) l ;;:; I 1 Ia ~ EDD 0 Yes DNo Condiliom:; 011 

Turnaround Time I .J 7 Day L] lS oav [.r] 30 .Y~y ' 1'::11!ered by: J1h:::.. Level D Package IZJ Yes DNo Receipt 
Rewrn Samples By: g_ Nogotiate<l TAT QGinits. l£l-· *Send roporl to: 

Nam~ _.,Signature I nil C~P.OO)IJOrgani:l.ation!Phonel~u\ar lim Jac'rlson10rll61S3tMS i\'J8715D5-2M-2M7 

Sample AI[/!HJ S::lf1till~neS -"'(iP' rii{."Jf.Z'I!: . l~f.Y VIL¢.lltonl6134/844-51 301226·071 0 Lab Use •' ' "'H:{. ·''" t~ > 
Team .John Al:l)'d .J '.J}J::_-' ·.t.! 1 ,_,..--;t::" SA. W!61341284·3307/220·92J 1 Major Alliuno./Br.CI,FI,S04 

Members V\11llam J Gibso11 ;~.· EtZ(:1d li. ;~ c 1 ;,~ ·,u;Ifl Westori/6134!204·5.:232 M<Jjm C~tinnl'll\.:l,M[J,K,N~ 

'. ¥ lj i- 1 'Fr:.WI FiltArAlil~ llelel Wl.4!5 m:croh filter ... ,,, 

. .:t ' •PtMI!!.e 1/!)f llS SI!I(Mf<'ltfl (€'port. 
--,,,., 

1.Rellnquished IJy·i}JIJ,: ,.,<!'y,;J 111 Org. ':!·'-'(( Date/! -t'; o~· Time/() .J +> 4.Relinqui5hed by Org Dat~t Time 

1. Received by •. ·::J.' ,L.- 1j~L·' p-:.....,.:' . ¢"~~ Org.[d_fl '1_ Uate ll··il~frJTime 1 J--:1 •1 t-7 
-···-· .. --

4. Recei~ed by Or~. DI::Jitt Tlrns;, 
"--····~ 

2.Ra1il1q'Ji:mcct oy. ·f)/, "{1 \o'Z:... li~:?l4A ol!l.'/_1 -t•t D~te ~ 7_:"'~J ·<')\im#' J ·; Ot.'J 5 Re\\nQ\l\:~hcG by Or~. Da\e Time 

:.!. keceived bf ··;·· ... / .. 
'" Org."' D~IH.. Tlml!l __ b. ~~.::_eivad by Org. Date Ttme 

r-~ .. 
3.R~IInquished ~y Org. Date TiiTIH 6.Rellnqulshed bY Urg . Dote Time ... ·-··· 
3. Rsr.P.IvM 1:\y Org. Ollte Ti111e 6. RHCHIV!~cj hy Org. llste Time 

....... h --- ····-·-



Sample Findings Summary Page 1/1 

Site: DSS-GWM ARICOC: 606914 Data Type: Organic, Inorganic. & G. Chern 

r- .-... ....... 
'U' E E ~ 

Ul '&j :::J 

~ ·e .3 Qi' 
f ,-.. 0 o:-s:1 ~ ~ C? E iii E 

:$. I' .:iii! GJ 6 c:: 
E ~ £ t5 l'r~ ' ;:!; g I 

f(l N N • m t2-::Iii co q ~a 6 1! d. 
(0) r-- l?l.£!! 
0 I Q,l g 0 

.._. 
0 c 

~ c 
~ - v G> ,.... ;! (!) 

063529-008 CTF-MW3 J, 8 J, A2 J, 8,83 
063529-010 CTF-MW3 J 
063529-012 CTF-MW3 J, 83 

VOC, HE analyses met QC acceptance criteria. No data will be qualified. 

' 

' 

Validated By: ~ ~,4;;t Date: 02/17104 



oil~~'· rt-=r':\ 1 Qu?l'ru· As~~c~"ll.,_.o .... ln. ..... KifV1[)r~l._~l 't,..t ;..,l .... V ~~'-"-~: ..l.!i~: 

616 Maxine }\"E 
Albuquerque, NM 87123 

~\d .. JJ ?hone: 505-299-5201 
~\ Fax: 505-299--6744 
\· .. ·. J Email: minteer@aol.com 

MEMORANDUM 

DATE: February 17, 2004 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Inorganic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 606914 
SDG: 103007, 103009 
Laboratory: GEl. 
Pr~ect/Task: 7222.01.09 

See the atta-ched Data Validation \Vorksh~ts for supporting documentation Qll the da1a review and 
validation. Data are evaluated using SNL/NM ER Project AOP 00-03 Rev L 

Sumntary 

The samples were prepared and analyzed ·with accepted proc.OOurcs using method EPA6020 (1CP-MS 
metals}, EPA7470A (CVAA mercUiy), EPA9056 (Bromide, Fiuoride, Chloride, and Sultate by Ion 
Chromatography)~ EPA353.1 (Nitrate/Nitrite), and EPA9012A (Total Cyanide). Problems were .identified 
wii:h Lhe dala package that result in the qualification of data. 

1. ICP-MS metals: 
The following target analytes were detected t: Dl ") in one or more of the blanks (ICE, CCB: and MB). 
The a.<l!>ocialed sample results are qualified as noted below. 

103007-003 .As was< 5x the MB and wii1 be qualified ".1, R." 
Cr wac;;< :5x the CCBIMB and will be qualifioo "J, B, B3." 

The MS pe-rcentrecovecy(O/nR) furCd {128%) was> the upper QC acceptance lim.it(125%). The 
associated :;ample result was a detect and will be qualified '"J, A2." 

The serial dilution reJative percent diffcrence (RPD) for Ca (20%) was> 10%. The associated 
sample r~ult was a detect> SOx the R L and will be qualified "J. ·• 

2. Total Cyanide: 
The target analyte was detected(~ Dl.) in one-or more of the blanks (JCR, CCB, and MB). The associated 
sample results arc qualified as noted below. The assuciated sample result is qualified as noted below. 

103007-004 Total cyanide was< Sx the ICB and v-.'ill be qualified ••J, B3." 

Data an:: acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 



Holding TimesJPresen•ation 

The samples were analyzed within the prCS(..'Tibcd holding time1> and properly preserved for the applicable 
analyses. 

Calibration 

The initial and continuing calibration data met QC aCC;eptance criteria for the applicable analyses. 

Blanks 

No target .analytcs were detectw in the blanks for the applicable analyses except as noted above in the 
swnmary section and as follows. 

lCP-MS metals: 
K was detected(?: DL) in one or more oflhe blanks (ICB, CCB, 1-.ffi). However, the associated 
sample result was a detect> 5x the blank concentration; no data will be qualified as a result. 

Laboratory Control Sample QNS) 

The LCS met QC acc-eptance criteria exc-ept as follows. 

All analyses: 
It should be noted that no laboratory control sample duplicate (LCSD) was provided with the 
SDG. No data will be qualified as a result. Laboratory precision was assesst:d u:;ingthe 
replicate. 

:Matrix Sp~ (MS) 

Tlre :MS met QC acceptance criteria except as noted aoove in the summary section and as fOllows. 

IC_P-MS metals: 
It should be noted the MS was run oo a sample of similar matrix from another SNI. SDG and met 
QC acceptance criteria. No data will be qualified as a re-sult. Also, it should be noted that the MS 
%R limits do not apply fm target anal}ies with sample concc:ntratioll!) > 4x the spike 
comxmtrations (see Data Validation Worksheets). J\-o data wiU be quatified as a result 

lmt Chromatography GC). Nitrate/Nitrite, ;1n~ Total Cvanide: 
It should be noted the MS was run on a :sample of similar matrix from another SNl- SDG and met 
QC acceptance criteria. No data will be qualified as a result. 

Replicate 

The replicate met QC acceptance criteria except a..;; follows. 

ion Chromatography OC), ~itrate/Nitrite, and Total Cvani<l~: 
It should he noted the replicate was run on a sample of similar matrix from anolher SNL SOO and 
met QC acceptance criteria. No data ·will be qualified as a result. 

ICP Serial Dilution 

The seriat dilution met QC acceptance criteria except .as noted above in the summary section. 

ICP lnterferen£e Check Sample (lCS) 



The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All dctcclion limits were properly reported for the applicable analyses. No dilutions were required except as 
follows. 

ICP-MS metals: 
Sample 103009-001 was diluted Sx for calcium and sodium in order to bring over range concentrations 
into the linear calibration range of the instrument. 

IC: 
Sample 103007-005 was di1uted 50x for chloride and sulfate due to high concentration. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicale pair was submitted on the AR/COCs. 

No other specific issues were identified which affect data quality. 



Ana\yt~cai QuaHty Assoc\atesr Ir.c. 
616 Maxine 1\E 
Albuquerque, NM ~7123 

.. ~\fD Phone: 505-299-5201 
~-. Fax: 505-299-6744 

Email: mintecr@aol.-com 

ME:MORANDUM 

DATE: February 10. 2004 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Organic Data Review and Validation· SNL 
Site: DSS-G\\rr..1 
AR/COC: 606914 
SDG: 103007, 103009 
Laboratory: GEL 
Project'Task: 7222.01.09 

See the atta.cbcrl Data Validation \Vorksheets for supporting documentation on the data review and 
validation. Data are eYaluatcd using SNL/NM ER Project AOP 00-03 Rev 1. 

Suomaarr 

All sat'Dl1les were prepared and analy~d v..ith accevt~ Ilrocedures using method EPA8 260 AIR (VOC) 
and F.PA8330 (HE). AJ.l oompounds were successfully analyzed. No problems were identified with the 
data package that result in the qualification of data. 

Data are acceptable .and QC measures appear to be adequate. Tile fullowing sections discuss the data review 
and validation. 

H-olding Times 

All samples were exrracted and analyzed within the prescribed holding times and properly preserved for 
the applicable analyses_ 

Calibration 

The initial calibration and oorrtinuing calibration data met QC acceptance criteria exc-ept as follows. 

Blanks 

VOC: 
The calibration response fa1.1:0r (R.F) for trichloroethenc (0.26) was< the specified minimum RF 
(0.30)_ The calibration relative slandard deviation (RSD) and CCV %D for 1richloroethene met QC 
acceptanc-e criteria. The associated sample results were non-detects (l\ Tis) and as a result based on 
profes..;;; ional Judgment no data will be quaJiliccL 

The CCV %D far acetone (-26%) wa<> > 20% but~ 40()/o. The a..~ia:ted. sample Iesul~ we.re NDs. 
and as a result based on professional judgment no data will be qualified.. 

1\:o target analyles were detected in the blanks. 



Internal Standards 

lntcrnal s.tandards data met QC acceptance criteria for applicable analyses. 

Surrogates 

The surrogate recoveries met QC acceptance -criteria. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria except as follows. 

VOCandHE: 
It should be noted that no laboratory control sample duplicate (LCSD) was provided -with the 
SDG. Laboratory precis-ion was assessed using the MS/MSD, which met QC acceptance critma. 
No data will be qualified as a result. 

Matru Spil«il\'latrix Spike Duplicate (MS/MSD) 

The MS/MSD met QC acceptance criteria except as foHows. 

HE: 
Th~ MS/MSD was run on a samp1e of similar malrix from another SNL SDG and met QC 
acc~tance criteria. Ko data will be qualified as a result. 

Confi.rmatio-a 

Confirmation analysis was nul required for liE analysis~ sample results were NDs. 

l>cteetion Limits/Dilutions 

All dt:tt:etion limits were properly reported; no dilutions were required. 

OtherQC 

A trip blank. (TB) was submitted on the AR!COC. No equipm~;mt blank (EB) or fieid duplicate pair was 
submitted on the AR/COC. 

No other specific isfiues were identified which affect data quality. 



Da1a Validation Summary 
Sit:'.Project: b.•{<,' ·-fi ttJ /YI Project/ l'EL~k II: 7.;?..J .. J. . () /, ()9 

ARICOC 1:: 6t/6 9l t.J------~--------~
.lAbomtory: Gel_ 

tt o.i:-Sitmple~: ~ M~i:x: ..... ..::C;.::J-~~=:::...;;..;.~..;:-:... ___ ~-----
uborato:ry smnple IDs: /tL"X;~.J t- ·r tJO I -fc ··· o~ J 
~~--- ------ /03__ptJ'L:_()l' I 

soo #: /12 )00 + I /{) $(}() '1 . 
~) 

2. C'.alibratioru; 

:J. Mctlwd Rl.anks 

4. MSIMSD 

S. Labma\oryCootrt>) Sampl~s 

6. lt.eplicatcs 

7. SlUrogat;;:s 

8. Internal Stnndar~ 

9. TCL Cnmpmmd Hlentification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12.. ClUTier/Chemical Ttace:r 
R~.c-overles 

13. OtherQC 

J - E3timatcd 
U = Not J)eJ.!!Cll;lt1 

lJJ = Not Detected, E:ltimatt!d 
R = llnu~a.ble 

v 1\ I . I ; I 1/!/IJ J ;~ v . v -/ 
v I \ I J"j.,/1../lv 

v' l v' I ../ 

Cl'.eck {"-1
1
) = Acceptable 

ShOOed Cells = Not AppJicable (also ''NA ") 

NP = N41; J:Jrt•vkled 
Other: Reviewtd By: 

J/ . ~ ~j 
- lt~r..J1 . ..-..._. ;( .~....... ~. rr._·· 

~-12 

UD I Other 

Date: (}.;2. - j 1- .. t)_l/ 
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Page 1 of2 

SikVProje~t: D>S -·[QA,Jf?'l 

Laboratol)':.. G-eL 
Methods: tffi'[!;).~oB ( t/.0('.. ) 

~~~ '~lill)!l~,';' 
l l7!-55·1i ll,l,l-tticltl{)roetiulno ~19 j _ _M.tl_.______l_ ___ v' ! v_" ____ I V ..... I/ v ./ ;/ 1/ v 

- - 1\~t.:. -..... :. , J-,, ·lmuili:!lJlJt'; .·. Jd, ::,&,,,,::>I~,,..'" v,·,-h, !h nl1,d,·,\ ·,,_tJ ·,:.,dk,·::.-.-.,-, ,I"-, -. -- -- ·- 1:~\\T\1\T\·;, -.\I\.,, ••••• ,,_\'.\\·.·.-... ,-. 

1, 1-dkhlo.roethane 

1 115t>-5~2 lw-1..2:-tUi!hlot·u ... thene I J [om I I I / I ./ I I I I I I I \ I ___ I l___l_L .. J I I 1 

'j~ ~i~:~i~~!::J~· ~~;j , :.':'' J[:l!:i ':ii'~rr ·• ~~;~~~;!j~,;~~~~~~!\ /(,.,. i'!\~), ·::i'! i :' ,\\ li'~:i:]Jj)', , , , .·~J~~;;,i.)':'in,; .. ~· ,'\,)\ ;, ]iij!''i)'!)':) ''!)':!'j':j)'jj')i:~ 
I 67-64-1 AMh.Qte(J.(Ixllllt} J {).o! ./ _....,-:_ ~ 

lP~t~~;~:, l! :!.e:~i~~!~~-~·J ~:':"· ::. ::~. · .,: '.!.'.!.!.H~!r'·~·'.!. ~,, '''l''.':\,(-_ -_ "!_, tii'\Ui :: i:\\ ~ :, . , .. _ \' ::'.'· ., .......... . 

l; • r.~~~~:: :'i ll:iiiotnrd.\)riil:i ii::::::. : -~ o:'io- :. ,,.,,,0• ':•.;r;; i1 iH ii~W! ;; : ·~ :: ,;;, : · ·!! !! !!; j!i ;: ii ii : .:::•;;·::·:·;: :: "'i ;: '"' !!r: •:,:: ::,., : ·: :•" '' :i ::·::: :.;;;;:;; ;; , '::'l:::'!!.lti!i:U! 
i 74~f!).9 ~~ithane O.lo Nil I/ ./ ~·- - I\ .-- .... ..,_.~ -~ 
'!~: .7m.5~o: ;: 1\lai-li,ll)~'(n~i~Uiiiiii :; :r~::-:- , li: , · ,r l).:1o , •• ~· :' :i ::" ... ii*l!ii 1 :! j,jf;· -~: >'' •• :: :> :, :. ::::: :; ; :r !i :; :. ; ... , . ":: ::.:: ,,,,, ..... -, ,, :: :!!::: :·u·!:':! :: ~~: .. ·· • :: ::: ::·:r::·:: ::, :: ·- ..... · , : : : :: :, : : 

\,\\;\\{!\!lit',;~\\. "i'iiii 
···q .. ;:',',\;','' '' •,!•.i_-i,i,;_(i,i,i,\i!-,i,iili, 

'1 ~6-2:5·5 ~lll"bontdracltlorldc ,./ O.IO ·/ v' · \ -----+---t---+----+---"'1-
2 100-:%-7 clOOro~tl~i'!lw. ./ ll.SO ./ -./ \ 
~nH 73'-(lti•iv '' i; cltt~ahldi.C , : ,, ·: ::.:: .. : .tiiQ;~l!:,· , ., : ::::: ::: ~: :: ::·mv.:: ::: 'li'"''· ,, ::::. "' : :i: n:: :r :r . : , :: :• :::: : ;:r;; •: ::: : :: :: ::::; :Ji:N::r:;, :r :: :_ ::::: :::::' ,, 

. I ... 67-66~3 ... ;ltlo~(lfvtm . -. ..... . ~ U.20 . v ~/ .. \ 
~- ?':,1;~7-3 duornmctltzulc l_,t' 0.10 - .... · ../ v _ _, .. I 
l 10061-01-~ d~·l,3-dichloroprcpenr: _t__ Q~9.. J/ 17 \ 
2 124-48-1 diliromocllloroma:hana v 0.10 / t" .. . \ .... .. . . . 
2 ·: .iM-li1 .. 4: :: ~}·It>~~~ii:H.n: ': · :':i :;.;: Llfu o::1~ 1: P ;u:, ·:· ·::·:v::·::·;; ::v ···"'"'"!!' ii ::: ,: ;: ; :: • ,,, : :: '.' , :, ::.:: ;U..tllii i.. ::::::: :::: ''' • ':: -: :n·:~n·n ;i : :r :~: .f' · 2.:~: t::;, :L:..LJ.1 
1 7s-o~-2 ~~dlwiallldllol'lt!~Oo~blk)' · -.1 o.o1 v ..r v \ 

'!~ ,, .~:~;~~~-' : ~~d.i~·J.Mtit~.m :::: . ,.; 1 ;~: ~:i~:, ii ~~ i! :: ,_ :•~: :;; ;; :•(- •. , !1 Plm:::r :!!_ .. ,, -:: ·: :·::.. :, ·j :n:::• ::::;:• '!!-' -:: : :·, ::::: ·:--::·:: :· .~) :: : ::H:l::::::::;:: ,: .: ::: .: :: :: 
2 108-~-3 tolua~.e(!Oxblk) 0.40 I"' v' I .. - ....... ··----ll-
1~ 1()06\·<lt-6 lia~;;.t~'-dicl\1<\\X\!It<(>m<: , ~ 0. Hl __ I( . .. .,/ j_ \ 
'1 79-0I-6 trichl.oruethme 1 ~ 0.30 Ia)~ · ·v .l \ .. . . . . . 
r :: 7J)OJ•4i!!'!! i 1:ut~hiaiori.dei··' · : n ~~ :;,:~1_)1;' IM.i,i:~ · .: : :· 1: :;_: .:r;iiil'f! :, ·, yr; :· :· ·: :, : ·- .,, ""'''' n jj ;: ,: · .. ::.:: "'''''' : :·•: .- :l'lr:·;rr ·rn .!!: !! n n ,! :r . :', ·" ::•::: ::::\;; :- "F :: :::::::n n :::1: :::::::: · • 

12 . 1330-:20-7 ll<.-vlrocsl'totlll) '_jf_ 0.30 ... v" VO: \ 1 \ 
r---------llO!I-05-4 viliyl acctllle _:1__ -----1-¥- v t.... :S,V .,_ ; \ r _ -..\, '• 1 ~lL -JL 1, ~ 

ConnnetJts: :Nota: Shaded rows are RCRt\ oolllp\lUn<.l~. 
Reviewed By: £:~ .. J'/ b../j· Date: tJ;? ·I 1---c? '/. 
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Volatile Organics Page 2 of2 

SiteJProject: AR/COC #: 6~ 6 91 'f Bawh#s: -------------------------------------------------

Laborntory: SDG #: --~-------- # ofSamples: Matrix: ----------------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

• ; ·, • ; 

1 .~~~ ~ ~~m~ ~~·: ~, , ~e~~ 1 ll 11~1 1:~~ I 1 ·t~~! !. , :. '~i li: i.i4~.:i .. i..i.; .... ~~~~~~111!:' 
"' I . -- -~-r n~ I ''l, 

"\J. ---~- -~ I . . I -~ 

""'--- I I Met ~ 
lrtef I "'( I l I I ~ 

c;t,~el(io... ~ Ce?.rfetUR ~ 

""' 
~ 

"" 
~ 

~ ~ 
SMC 1: Bromofluorobenzene IS 1: Fluorobenzenc Comments: 
SMC 2: Dibromofluoromethane IS 2: Chlorobenzene·d5 
SMC 3: Tolucnc-d8 IS 3: 1,4-Dichlorobenzene-d4 

@ T"-- GJ..'i; R. F r ICE ~ L d.. ~~:J n-t-t'.- ';-- F,' ft._ 5 b I c. GV '1· D ,..d· a (_ n 
~ ........ ~~' ...,., .. :;:...........~ -A.J'.<>J;t;. /y /) ~ ....... « ......,~ .--6~ 
-.,~J ,vo'd..~ ~~ ~?-<-<P 

@ 7'/vl CC vc?cO-/!: "'-<-'~ ~- > .:::'-"" LJ C., L/Or' ~?e: ~~,.~ AJO 4~. 
~ "- ~ ....... H ~ "~ ,12-~""~-f} ~-J n..o ci.Z. -;,;:zr~ rlY 

-"~ 
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.i:"" \ 

High Explosives (SW 846 Method 8330) 

Site/Pl·~1jt'J,:t: j)JJ ~ C-t tJ/!1 AR/COC II: . &_ tl/a fJ ~~ Laboratory Sample IDs: -~/tJWL....oj~tw:JO.:.....Lt_-~tJt.::.:.."J--=6'-----------
Laboratoly: ____ H GEL. SDG #: //) 3t? 0 ~t , 1~ soo <j 

M'.ethods: EP/f 13 S'IJ (/11:-) / 
"' 

# of 8Nmples: Matrix: 
r 

Batch #s: .;1 rfg t.l t!;/..2 tf:f"6 tJO ~'~~-

~~ij~. ''''.1111] .' ·~ ~~~~~ .~, !,>·,~~~~ ""~ l,t~~i· .::;' ~~.IIi ~~rrii ft! ~~ ~~! il~~:~~ ~! ! ! ' 

' 

~~~!~~0·=· :: -~ -~ -~ --~- JL'- ~-- .~ . r~ - ~ ~· --tt I I I t I 
99-35-4 1,3,5-Trinitrobanzene J I \ I I \ : : : 

1 

99-65·0 ~ .. 1,3-{!initrobenzene v' __ j___ _ ~ ~ -
98-95-3 Nitrobenzene ./ '\ 

. 4794S-~ ! Tetryl _ ...... \ l_i_j . I l ____ I \ I _ I \ l l \ '\ 
11 S.96-7 . ,,2,4,6-trinitrotolu.ene / l \ 
35572-78-2 }-arn:ino-4 6-<linitrotoluene • ../ l '\ 

'\ 
i\ 

\ 
'\ 

\. 
~ 

19406-51-0 ."~::amiDo-2,6-dinitrotolue.ne •./ ___jJ 
·t 121-14-:2 ~2-~-dinitrot.oluene ..;_ 
' 606-20--2 1 2.J!§-dinitrotoluene ..! 
~&-72-1 2-nitrotolnene .J l _l ~ i\ 1 
99-99-0 4-nitrOtoluene v / I \ ! / ~ 1- 1 
99-08-1 3-nitC~luene J 'V · 1/ \J Yl ·.;/ \ ·..J./ ·..;j \[! 
78-ll-s PEm··- \ 1 1 

. l ·\ 
\ 

\ \ ,r. .. 

\ '\ 
\ 

:: :, s~~.P~e:~·~! ~ :!~~~:o/oRep. ::.··~:MC,j~lf:;i:~ ·:s~~i~#! : i ::~~~:~ffl~~Ti '; ij ~M8;~i 
, . a c~~ .. ~ -~~ .. '~7 S<---..:...:e~ 

Comments: lvLA.:&~.-~:. ~ ~~- ~'"'- _::5 ;V L ::s· 0 c ... 
I' IJ ...,.....~-·~-

·~-........ _..,..:.- ..... l .... --._.,. -~- ....... ~_.._ . ....,_ 

Contirmation 

~!'!Ji~~~P~i . ; C,#:~l'WI rr t:fi:.~~i~l..~~~~~ Hl :~~~~~~t ::.!Hf lUm~:~ :1 :! lll~l~,~~~ !: 

.. ---·--
s.~:t-to-nquem• eQnven;ion; ;::' ' ,4 ~ /l L.. . 
~/kg"" ~.tg/ g;[(JL&i &) )\ (~lUilpW masG{g} i ~IUllflle \'!\I, {ml}) X (1000 mli lliWI')J / ililtltiOll Fad.m· ~ j.!g/ I Reviewed By;.1,/""r-.... ~ ........_,_./f_~fT Date: CJ 2 ·- / r ·-i;J{f 
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Inorganic Metals 

Site/PrOject: os·s. GW!n ARJCOC II: 6tJei 9/l/ .. ',__ Lllborawry Sample m~: /() Y.-11 :z -tJ(') ~$ ........ 

Ltlborlltory: {i_ ~ L. . SOO #: /o._'¥J{) 1-- . /~:~£! '? I p 3()(/9.. ~. ()(i{ 

Met110c1~· ee:;b~..J.o{A.:P-ms ,~~ ePAJ!ilcJAfCv8~) ___ . -----------~~~,--~ 
~ \lfSamples: __ .2. Matrix· ,~. 

~~~~~~~i':ii • ·!~ iiJI,!I. ' ' 
:i); i!im~ ~\:~ ~ . TAL JCV CCV n;.n CC8 mnujqj J,CS LCSO 

;' !tr:d ;r nt ; :-.. !.~'. ttou 
7429-90-:'i A1 I 1 1\ I I __ 
i1,jll~~ lla:·: ; ~:: i! : ·~:).].:: '- f:tK:!' .;;::v : ir.iW , · ;. v.': :: ·: ::.L.:'·: ;: \: ii!iii•!: '":':::,• :-- "i:i !': ':. :: q, : ; ! iUY.i · : i' :V: , !:!!hik!'l'!fi H\ .: :: ;;: · ' ':~ "'!!:': :· · '"" ·£ Y!UV!.': :.· 

.;~::~!~.~~:.:, ..nnn: ·-iff':;: :~rn ::-H?·: · :;;~· ~~::v ;:.:H:·v.::::~·\· ·:nLt.' ;::'::'Eii2M11JtJ · :· ···· ;:::,.·, !;n:n.v .·::,~i;r:·· . !Lii'!L::::'\; ::::: .:nnr:; :: ;;;,;;y•: • :n:!l.'.!T!': 
7•140-'iM Ca -./ ~.,/ \/ .../ ./ .../ v \ Nl~ -\ .'!!._ ./ Jd!tJ \ ~ 

~:7~<t0+4;1~'~!i·'.;,",'· ·.,1':,:,:(: ;. · .. ';', ~:, \~')\, 'f.V,'.',:, •'~iil.l.t>:~i.-. I:YbA"fl'~'l;II:Y· v(' ,,·\. ", ", :,: ·.:. : ·, ,, . ::. ~Y!L, '':''ii: ,. n·.::::,·;·,, · \\ ::~f'\: ·: ·,;;IV. •, '\:'\)),\ i: \ ;\: \:•:•: ~. · .,.r ·,·,;;·:·:·· ·: ,., . '~:.::~ ·wl.Ja 'iU! .. ····~ 
7440-48·4 Ct"l .. \ T \ 
74<Ul-50·8 Cu ., \ - \ ---1--~---+---\-\-l----1------+---1-----i 
7439-S'J-6 h: .. ··- \ \ -· \ 

!' 743.!.l-9,.i\·JP. .. ../ ./ ·- ,_,.; v ../ 7 ! ., !Y!!A 1 v v·" ../ 
w~~ 1 1 I\ 
7 44\l-U'Z-:£ Ni v""lG fC __ .. 1 _\ 
7440-09-7K ·/ ~ ../ ~-~· ill 1t(.'i: foJJS5'f.J 1/ !l v \ 

il 1440~22Th-:~ij .. ;,:0 . :::: ~· .; 'H/: ·!.! ,::y: i:: ' ~!:::: :, ·· :v:;.:, "''!.)(;: ; :..:._> .. ·:X :!! ::iF'~:: :: Y'1 . llW!! :liT 
~ 7-4W-~J.-S Ntl v' . ./ \/ -./ v ./ v JoJ /A \1 

7440..n'l.2 v 

\ 
v I ,/ I .., ~ . ch \-~=Jb Jl1IK5_ ;o1.; \?''!; !!/:': .. .....: ::/;: ·,v7J/:i'i: nT'LIT~U:UU:i: ~··~~'Jlli.li,!: 
,./ v v ..:.,_-+_:_-1----! .. -""-l---1----l,-.. \.....J.----+----1----ll 

, 7440·66..VZn i I\. \ 

~ :::lr' ~'ii 1 ~ ii, '~'. 1~r:;;.: , ' ~ '' iii,~,;;; :: ii.i '','ii :; ,,:\;,ii,'!i'ii' '~'if., "~'!! i;, ·: '" :•;,~ · :. :[~:;' '' 1~!; ·.iii:, T ' ~~ ' · 'i ii,iii'[,'i ;, '0. ·. 1 ::;:i 
1~'3M. ~~. !! ;,:J: ::; ', ~~\ ;\ .'\/.'i. 'ii\.lr.: ,; : , ~-n.: ·ti::)i1U/,~ · ./':":':' ': ':'· , · .. ··: : \ :: il ::. :,: .:..!:';' :· · n illL. :, '''·'1-r · : '! :U'!'L ;, : ... ~'./':: ;:r · .: !? !il ,, ,, . ::,::,::1\. :i ::: li !!I ••£1'JR1!5 " . ·,;::: 
' 7 440-:l(l.O Sb \ \ 1 

tr 7440·28..0 Tl -·· · \ 1 ..... - \ 
. \ ---.. \ \ ,_ 

~· ': i! rV : :2" ., !! ii ~:it:!' : :y:: :, 'N'A:tr : !Tii./lf.: ffi.0 ·:: JJITT · ·:. : :: :' \' ;; ::: :, :: ; : :·' :: ' ' 
I. \ \ \ .... _ 

~~)"mide~N 1 -l . . 't \ -·.. _ -~\-
_l_ .... . 1. ----l. 

~·~~;~~Jig.· f,!:V.: :·ln::.t ··; ;j i!lf")· :¥ &;!·::/:. ~~ :; :/:. ·::~*~ ,· j iif\:V· .:j·J:·n :, 

I I I ! L= 1= t~l_ £ __ 1f · I I . F I =I ?s 
. . .. 

!'illt.t',\j Shac.!edra'Rc~Ry~A 1~~-P~-O~·_t•CJue~C~Vl!rdon:, nlg/~- ~lg/ g; [(gt;/!U~w3. lc_mM~ {g}j.l;amplcvul .. {t_nl )X (1000!!1) :_11i1er)]/ OihrtiO(!,j'~Of = ~si I . 
Comment}: , . 1-':: l , 1/1-u~, ~ ..-....</,_", ......... ~~-e... :s ~~- .~-~ -~ r--'- ~ ..... .....-·U<.J~. ::.;.Nt.. S {)(~ 

(j) t: r:.u:t'i~:ff.'t-.- UJI' ~-.:J.""..b' > 5' x ... t'--t!,l ~J A .. l." d-tll, .. :~.. """ ~~ ;;--· ~ ... ~ . 
@ (;z. f.A-~. t4 _v~~~7/6,!1:._·~-t.i!.-&A·./.~.~.~~J<kU ~~J/t'f.eviewcdBy: ~7__...__ ;{ ~-i£ Date: t):;;_-;l-C>i..l 

w·'(_;l!l': .,(M ~~--d/. ,_) 1 B 1 B $ f J 1 1.;> ........;.,..~.t< . . ....,;...r.~ .JJ _, ff· , ;:; ~ · J / LJ . /' / -
7 

CY Tk ; _'"7~, /( ~ __ Cd "> t:i& ~?LA __ .&:.~ ... ~ ~ f.:i' (f..JUR..:.-t :'-~-" /-1._, c/..r -"'C'-e r~~;RYf--~ J; A __ ~ vJ· ,,. 
(i) w $P~J)1~---- I?_ p D r<-'-l ~ L-a > / tJ ,..., r ~ ~t/F > 5 tJ /( /2. 1... /t ..... ,_v ~ ~ , .. ~el., .V T 
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Contract V~rificatlon Review (CVR) 

Projact leader _c..;.;ol.;..;lln.;_:;.s~~------- Project Name _t>.;;...S_S;_.·_G_W_M ___________ _ Cnsc: No. 7222_01.22_ 

AR/COC No. _6;:.,.:0:...;,6;;...91..;.4 ______ _ Analytica.IIAb _G~E::=L:__~------------ SDG No. 103007 

ln the tables below, mrrk any lnfoi"'''ICtlon thclt is tni$!ling or incorrect and 9ive on explanation. 

1.0 -- . ·- -- d Chain of 
~ - - - ··---. d - - - .. !nf . -· ···-·F¥'·· 

l-ine Co_~lete? ~'10\~ied? 

No. Item Yu No If no, explain Yes No 

u AU items on COC complete • drrtq entr-y clerk Initialed and da.ttd X 
u Contnlnsr typ~(.~) correct for o.~lyses r~fied X 
1.3 Sa~e vaw Qdcquate for # o.nd types of ano.ly$e.s requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records coratlnuo~s ond complete X 

~ 

1.6 L4b !!ample number(s) provided and $Nl. ~ample rurnber(s) cross ("eferented and X 
<lOrrect I 

1.7 Date 5C!_11JPIC$ received X 
'"'"'' 

1.8 Condition 1.1 n ~~lpt lnfortnC!~il)ft provi5f~ --- ·------ ---- X -- -- -----------~~-- -----

--·-
p ••• ····--· 

--· _,_, ·~~-? 

l..ine Complete' .Resolved? ' 
No. Item Yes No !f M, exp!,aln Yes No ! 

2.1 Do.tg reviewed slg_no:ture X Mhsslrt" on Toted CyanidB C of A 
2.2 Method r-eference number(s) complet~ arJd <:orr«t X 
2.3 Qc analysis and Qc<:eptancs limits provided (MBj I..CS Replicate]__ X 
2.,4 Mo'rix spiWrMotf'l:< Spike. d~icute datu ~ovlded (if reques-ted) X 
2.!5 betec:tion limits provided; PQL and M[)t. (or Ibl), MDA e1nd k X 
2.6 QC batch tunbcrs ~rovided X 
2.7 Dllutian fac.torsl'!"ovided and t:~ll dflutfot~level5 reDOrted X 
~.& t>clt~ repor'f&d in QPIJrotJriate units and using COIT£Cf .slgrliflccmt figures X 
2.9 Radiocllemistry Malysis uncertnlnty (Z sigma error) Olld tracer retovery (If N/A 

I I appffc:abte) reported 
I 2,10 Narr<1tive pi'OVi(!leld X 

2.11 TAT met X I 

2.1Z Hold ti!ReS met X 
2.13 Ccntrltttual qualifiers provlde.d X 
U4 All re~'ted r~lt and l]:C (If ~~etted) data prwided~m X ---· ---~--~~----



ARCOC: 606914 

Col'rtract Vsrificatlon Review (Contirt~ed) 

. 'r -·~·--··· .. .~· 

Item Yes No If no, Sample tt> No./Froctlon(s) and AM lysis 

3.1 Are rtporfihg units o.ppropriote for the. matrix and meet contract spec:ifi~d or project·!pecific X 
t'eq\lirements? IMrgcmics (lnd ~ta\s reported OS wm (1'119/iiter or mg/Kg)r Tr\~1\Jm r~o-rted 
In j)IGoaries per liter wltn percent moisturtl for> soil somples? Units consistent ~tweel'l QC 
samples and sample data. 

3,2 Quontitcttion limit met for all samples X 

3.3 Ac~uraey X 
G) Laboratory oontrol samales accuracy reported and m~t for an samples 
b) Surrogate data reportEd ond met for~~~ organic Mm})IIU cnCllyzed by a gas chromato9f'OPhy X 

tt:cht1\que. -
c) Matrix .spikt.rscov~ data r£po1•ted (lnd met X MS rec4very foiled high for CGdmium 

3.4 Precisian X 
a) Repticate sample prsclsion r~pcrted Md met for o.IIIMI'g41'11C Clfld radiochemls!_ry samples 
b) Matrix spike di.l~li()Cite RPI:> data re:pGrted and met for all organic samples X 

3.5 Blcmk d.o..to. X Arse'f\ie & Chroo\rum dlrtecte.d in MEtals #M.-tlwd Smk: 

I 
a) Method or r~ttt blank da.ta ~pomd <1nd maf for ell SO.mples Potassium & Sodium detected in Major Ct!tians M.Btl'll:ld Blank 

I 

b) Sampling blank (e.g., field, trip, and equip/11£/ft) data rl!ported ~nd met X ! 
I 
I 

3.6 Contractttal quo.liflers: provided: •J~M e$timo.ted quo.ntlty: ~BN-cnalyfe fo~tnd in method blank X I 
above the MbL for arganie or above the PQL for inOf'gl»ih:: ~u•M ono.lyteundeteded (results are I 

below the MDL, II){.., or MDA (rc.ulioehemlc<~.J}}; "H"·CIIIalyiis done beyond the holdiMg time i 

' 
3,7 Narrotive addrerses pldn¢ht't flaming for gross alpha/beta N/A 

3.B Narrative included, ¢Orreet, ond complete X 

3,9 58C1)nd eoluiTI'tl eol'lfirtnation da'tG llf'OVided tor methods 8330 (high eXplosives) and 80B2 X All Hlgh ~plo.sivu chcl)yra quatlfied with ~u· 
(pestlcfU./PCBs} 



X; 606914 

Ccmtro.c:t Verifl.altion Review (Continued) 
4.0 Cabbrati011 ond Validation Documen1'011~11 

Item Yes No Comments 

4.1 GC/MS (3260, 8270, etc.) 

o.) 12-hour tune check provided X ' 

.. -·-" ~·~ .............. 
b) Initial e<rllbratlol'l pl'liYided X 

r- .,,_ .,, __ ........ ------ .. ··· ...... - ... -
c:) ContinulllJ calibration provid~d X 

·•·••••••y,,.,..,,_, 

<l) Ir.i'ernal S'ttl,ndord J~erfcrmonce dQto. 'PrO\Iided X 

---· ;..,,.,, .... 
e) It~$trume:nt run logs provided X 

4.2 SCIHPlC (8330 ltrld 8010 and 8082) 

cc} Initicd callbratlcrt pi"'\\ided X 

f- ........ ---~-- _ .. ,,, ... ,. ., .. , 
b) Continuing calibrotion provided X 

' 
c) Instrument Nn logs provided X 

i 

4.! IYiOY'go.nltS (rnatola) 

a} Initial calrbratlon provided X 

_,. ........... 
b) · Col'l'tinuing c:alibt't.ltlon provided X 

--·--- .. -........ 
c) ICP Interference check :sample dGto llf'ovlded X 

I 
~· -" ---······- T" ......... - .... 

I 
d) !a> &erial ditutiorr pravid~d X 

------···-- ..... ,... ............ ~ 
c) !n~trument ron logs provided X 

.. 
4,4 ial\oehemlstry 

a) InatrUI'IIent rurt logs provided N/A 
................... -.... 



AACOC: 606914 

Contrac;t Verification Review (Concluded) 

5.0 Problem ~esokrtlon 
Sutnl'll<lrize the findil'lgll in the table below. List only samples/fractions for which deficiencies hctve b~n noted. 

Stlmple/Fraetlor. No, Analysis Problems/Cornments/Ae${)lutions 

063!529~012 Total Cyanide Milling Reviewed By st9"'Q'hJre (page 48) 

·-
-· 

Were deficiehcles unrcsotvcd1 8 
C3 

No 

9a~d on the review, this dQta pc1ekage: is complets. Yes 

If no, provide: nonconfori'I'IMCe r•rt or COM"ectlon request number 7L08 and date cororec:tion request was subrnltted 01{12/04 

Re'lie.wed by: U ~ ()Qte: OU12104 Closed by: LJ.kAJ'-~···-- _ ·bate: Ol li.J h~ 
\ 
~ 



Date: 01/12104 

To: Edie Kent From: Lorraine Herrera 
Jannie Shaw-Busby 

Company: GEL Org: 6133 
~~--------------------

Phone: ......!{....,:..84.;...;3;..<..) _55..:..._6-_8..;_1,;__7_1 _____ Phone: (505) 844-3199 

Fax: ---l(..,;;;_84....;..;3;;..<..) _7...;_66-.::..._;_11.:.-7_8~---- Fax: (505) 844-3128 

CoiTeCtion Request 

COC: 606914 

Jannie/Edie, 

SDG: 103007 Tracking No: 7108 

Please correct 1he fQIIowrng error(s): 
• Tota1 Cyanide C of A missing ReviEMred By signature (page 48) 

Thank you, 
Lorraine 

Sandia National Laboratories 
Sample Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-1331 



RECORDS CENTER CODE: ER 
~-----------------

SMO ANALYTICAL DATA ROUTING FORM 

PROJECTNAME: ~D~SS~G_w_M ____________ __ PROJECTffASK: ..:..7;;;:;;222~0;;..;1..;.;;.0~9 ____ _ 

SNL TASK LEADER: Collins 
~~----------------

ORG/MS/CFO#: 613311089/CF02~ 

SMO PROJECT LEAD: -He~rre;.;..;;..;...ra~------- SAMPLE SHIP DATE: ...;.3;...;;;/2.;;.,;.312..;;..004;;..;...;.. _____ _ 

ARCOC 

607338 

LAB 
GEL 

LABID 
109590 

PRELIM DATE FINAL DATE 

4/2312004 

DATA PACKAGE TAT:I I RUSH 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED:( I 
CVR COMPLETED BY/DATE: 1JJ ' _ f' U ~ ~AA..f" '~L. 

FINAL TRANSMITTED TO/DATE: '-\-c~ !-< ~ ') tn\. -'~ 
SENT TO VALIDATION BY/DATE: ~(.,-,r\ 

REVISIONS REQUESTEOJREVISIONS RECEIVED (OATE):I I 
VALIDATION COMPLETED BY/DATE: t. :f-t:_. 

COPY TO WM BYfOATE: 

CD REQUESTED BY/DATE .T Ci- .n•\ 

CO RECEIVED BY/DATE ::( (' c-~:H:l 
TO EROMS OR RECORDS CENTER BY IDA TE: ..:S~ t'-nor.-r\ 

COMMENTS: 

EDD 
ON Cu.t RC 

EDD Q CD CD 

I X INORMAL 

/t-_ci~-04 
4- ~::.=t--_0_4 

( .·LII d."~/ e-4 
I I 

[:; /.~~ ' ··f 
"'<..--/ ... ,j. 

' 

L · 11!."1 ~~lo J 
c. 5 '1 c·~j r_)4-

D':"i 1 1'1 lo~ 
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CONTRACT LABORATORY 
Internal Lab 

~Lt. Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SMOUse 

Page 1 of 1 

AR/COC 607338 
Dept No./Mail Stop: 6133/MS108~ -
ProjectrTask Manager: Sue COllinS 

Project Name: ossr..w 
Record Center Code: ER 

Logbook Ref. No.: EROHQ 

Service Order No. CF 0~3·U4 
Location Tech Area 

Building Room 
ER sample ID or 

Sample No.-Fraction Sample Location Detail 
Pump I ER Site 

Depth {ft) No. 

064411-001 CTF-MW3 350 149 

064411-010 CTF-MW3 350 149 

064411-014 CTF-MW3 350 149 

064411-023 CTF-MW3 350 149 

064411-013 CTF-MW3 350 149 

064411-020 CTF-MW3 350 149 

064411-015 CTF-MW3 350 I 149 

064412-001 CTF-TB3 NA I 149 

Reference LOV(available at SMO~ 
DatefTime(hr) I Sample Preserv· 

Collected Matrix alive 

032304/0920 GW G 3x40ml HCL 

032304/0922 GW p 500mt HN03 

032304/0923 FGW p 500ml HN03 

032304/0925 GW p 500ml NaOH 

032304/0926 GW p 250m I 4C 

032304/0930 GW AG 4x1L 4C 

032304/0931 GW p 250m I H2S04 

032304/0920 DIW G 3x40ml HCL 

CollectiOrlj Sample 
Method I Type 

G SA 

G SA 

G SA 

G SA 

G SA 

G SA 

G SA 

G TB 

Albuquerque, NM 87185-C154 

Parameter & Method 
Ret~uested 

voc (8260) 

RCRA Metalsj_6020f7470) 

Major Cations (6020) Filtered 

Total Cyanide (9012A) 

M~or Anions (SW846/9056) 

High Explosives (8330) 

NPN (353.1) 

voc (8260) 

/f.:l/_"i'/t-'-
Lab Sample 

10 

U!=t!8iv:·· 
~~~~;;--;;-:~:;-;;;-;;-~ 

~ul?&$.< 
U:&18r·4G·: 
:ii{JJH~C.:; 
r::aa~-<> 
:m~ja·l~<t · 
::•0.t.¥t··:/ 
'if!,:~:: 

~a~~: Disposal Re~ --- :~oclalln0r~~:onO~oRequlrements ~ ~- - r~~ll~\~w: .. '::::::··!·: 
!~:~:;~~~~~sT~;e :;;;~ ~e::~;::e 0 Yes 0 No ~~imi·j:!·:: .• :::.: .;::: ,::·. 

Name Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284·2547 '::::. ;.:;·_:,-::: ;,/. ,: : ': 

Sample Team 
Members 

2. Received b 
3.Relinquished by 
3. Received by 

Alfred Santillanes eston/6134/844-5130/228-0710 ::;!>/UH)•,~~;Q~~ > 
Gilbert Quintana S&W/6134/284-33091238-9417 Major Anions/Br,Ct,FI,S04 '::•,:• ' : :'::' \> .. \;: 
William Gibson Weston/6134/284·5232/239-7367 Major Cations/Ca,Mg,K,Na , ·, ;':, <: )(> · . 
t-------+---.:-.--of---f-----------------IFGW/ Filtered In field w/.45 micron filter :)? :u,i:i::::,:·/.:::i <> 

:~::: >=:=::~:n:<::>·· -·-:<:·:.·-•Please 1/st as separate report. 

4.Relinquished by Org. Date Time 

4. Received by Org. Date Time 
5.Relinquished by Org. Date Time 

S. Received by Org. Date Time 

Date 6.Relinquished by Org. Date Time 
Date Time 6. Received by Org. Date Time 



Sample Findings Summary Page 1/1 

Site: DSS-GWM ARICOC: 607338 Data Type: Organic, Inorganic, & Gen Chern 
----~·· ···------ ~----- --- --· --·- -· ··-·-

E' E' 
~ :;;) ::J 

~ I .E '(ij ;;;;J 
Q) :I ~ e c; 
C'l E ill 

:E J::. ('(I 

~ 
~ () 

~ 
~ en .._, 

:!: "" ~ ~ 
I C) I ,._ 

0.. "i 
I m 

2 I ('I') 0 C) u .... (") "!f' 

""' "!f' r-
r- r-

064411-010 CTF-MW3 J,B UJ,B3 
064411-014 CTF -MW3 J 

VOC1 HE, and General Chemistry anal~es met QC acceptance criteria. No data will be qualified. 
~. --· ----~ _L.._ __ ~-- --· ~-----~--- ------

Validated By: t'v;, ~ Date: 05/13/04 



Analytical Quality Associc1tes, inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

Date: May 13,2004 

To: File 

From: Kevin Lambert 

Subject: Inorganic Data Review and Validation - SNL 
Site: DSS-GWM 
ARICOC: 60733& 
SDG: 109590 
Laboratory: GEL 
Projectffask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A6020 (ICP-MS 
metals), EPA 74 70A (CV AA mercury), EPA90 12A (Total Cyanide), EPA9056 (Bromide, Fluoride, 
Chloride, and Sulfate by Ion Chromatography), and EPA353.1 (Nitrate/Nitrite). Problems were identified 
with the data package that result in the qualification of data. 

1. ICP-MS metals: 
The following target analytes were detected~ DL) in one or more of the blanks (ICB, CCB, and MB). The 
associated sample results are qualified as noted below. 

Samples 1 09590-003 Cr was a detect < 5x the MB and will be qualif:ted '' J, B." 

The serial dilution relative percent difference (RPD) for Mg (12%) was> 10%. The associated sample 
resuh was a detect> SOx the RL and wiiJ be qualified "J." 

2. CV AA mercury: 
The target analyte was detected (2: DL) in one or more of the blanks (ICB, CCB) at negative concentration 
with absolute value> the DL but< the RL. The associated sample results are qualified as noted below. 

Samples I 09590-003 Hg was non-detect (ND) and will be qualified "UJ, B3." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 



The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

No target analytes were detected in the blanks except as noted above in the summary section and as 
follows. 

ICP-MS metals: 
Potassium, sodium, and seJenium were detected (2: DL) in one or more of the blanks (ICB, CCB, 
MB). However, associated sample results were NDs or> Sx the blank concentrations; no data will 
be qualified as a result. Also, selenium was detected in one or more of the blanks (ICB, CCB) at 
negative concentration with absolute value> the DL but <the RL. However, the associated 
sample resuh was a detect > Sx the DL; no data will be qualified as a result. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Duplicate (LCSD) 

The LCSfLCSO met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted that the MS %R limits do not apply for target analytes with sample 
concentrations> 4x the spike concentrations (see Data Validation Worksheets). No data will be 
qualified as a result. 

Total Cyanide (TCN) and NitrateJNitrite: 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. 

Ion Chromatography QC): 
It should be noted the MS was run on a sample of similar matrix from another SNL SOO and met 
QC acceptance criteria except for sulfate. The MS %R for sulfate ( 126%) was slightly> the upper 
QC acceptance limit (125%). The associated sample result was a detect. However, based on 
professional judgment no data will be qualifred as a result. 

Replicate 

The replicate met QC acceptance criteria except as follows. 

TCN, Nitrate/Nitrite. and IC: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SDG and 
met QC ae<:eptance criteria. No data will be qualified as a result. 

ICP Serial DUution 



The serial dilution met QC acceptance criteria except as noted above in the summary section. 

ICP Interference Check Sample OCS) 

The ICS data met QC acceptance criteria. 

Detection Lilnits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP-MS metals: 
Sample I 09590-004 was diluted for calcium I Ox to minimize matrix interferences and/or to bring over 
range target analytes into the linear calibration range of the instrument. 

IC: 
Sample 109590-006 was diluted for chloride and sulfate 20x due to high concentration. 

OtherQC 

No equipment blank (EB), field blank (FB) or field duplicate pair was submitted on the AR/COC. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

6 L 6 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

May 11,2004 

File 

Kevin Lambert 

Memorandum 

Organic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 60733 8 
SDG: 109590 
Laboratory: GEL 
Projectffask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
va1idation. Data are evaluated using SNIJNM SMO AOP 00-03 Rev I. 

Summary 

All samples were prepared and analyzed with accepted procedures using method EP A8260B (VOC) and 
EPA8330 (High Explosives). All compounds were successfully analyzed. No problems were identified 
with the data package that resuh in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Bolding Times 

All samples were extracted and analyzed within the prescribed holding times and property preserved. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as follows. 

VOC: 
The calibration RF for trichloroethene (0.28) was< the specified minimum RF (0.30). The calibration 
relative standard deviation (RSD) and continuing calibration verification percent difference (CCV %D) 
for trichloroethene met QC acceptance criteria. The associated sample results were non-detects (NDs) 
and as a result based on professional judgment no data will be qualified. The CCV %0 for 
chloromethane ( -28%) was > 20% but~ 40%. The associated samp]e results were NDs and as a result 
based on professional judgment no data wil1 be qualified. 

Blanks 



No target analytes were detected in the blanks. 

Internal Standards (ISs) 

Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD, which met QC acceptance criteria. No data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate {MS/MSD) 

The MS/MSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted the MSIMSD was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. 

Target Compound Identification/Confirmation 

No target compound identification/confirmation analyses were required. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

High Explosives (HE): 
All samples were diluted 2x according to laboratory procedure for this analysis. 

QtberOC 

No equipment blank (EB), trip blank (TB), field blank (FB), or field duplicate pair was submitted on the 
ARICOC except as follows. 

VOC: 
A TB was submitted on the AR/COC. 

No other specific issues were identified which affect data quality. 



Data Val. .don Summary 
Sile/l)raject: -~.::..::.:::~::.=...:.....;:.__ __ _ #: :;r~.,.-~~?U.F,·¥>·7 

AWCOC#: __ ·-~~~~-.-----------

~barn~~--~~~~-------------------------
SOO#: 

2. CaUbratizyns 

3. Method Blauks 

MSflv.lSD 

5. Laboratoxy Control Sa.mpl<:s 

6. Replicates 

7. Surrogates 

8. InternalS~ 

TCL Comj!lOwt<l l<lentification 

10. lCP lnte:rfewn.ce Cl:leck. Sample 

11. lCP Seml1 Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other 

J = Estimated 
U"' Nnt~ed 
UJ = Not IX~ed, Estimated 
R : Unusable 

Check{'¥) "' 

ShatiedCclls = NotApplicab!e(also 
NP "' Not Provided 

Other:----------

# 
,., 

Samples: "'ft Matrix: 

Laboratory Sample fl)s: 

------·-·-··-·---------

Revie\.·rcd By: __ .....:.:::.:c":::E::.:.:::::::.......c.:L..-:.::::::e.:..:::..:..:.:.:.::~::;:::.:..:[_ __ 

B-12 

Other 

Dale: ·• 



Volatile Organics (SW 846 Mett,_od 8260) Pagel of2 

Site!Pwj~t _ .wcoc #: f. (j,.' ' ,/ -··· ,#' ···---- # 

Laboratmy. SDG tl: ; v - " ·> __ ms: 
Batch""'' ·,--~"';;; __ ~....:::::g • ,. ,. "''' .-~- ·-'-'---· 

------ ---..--~-----~-

lint ceptl cnr . l Rt I 7<iiU I Me'ltod I LCS I LCSD I LCS \ MS I MSD I MS I·~~~ I Equip. I Trip 
err ·. -1------ .. .. . . · --1 Slk$ , RPD RPD RPD I Blanks Blanks 

-,---· 

Com menu: 
(}( -~""'- ~ ~~..p~,;:: 

kV--<~ 5 
Reviewed By: Date: ·, 

B-18 



Volatile Organics 
Site/Project ARICOC fi: __ ..... ,., .. _ Batclt #Is: _____ . 

Laboratory; SOO #: ...,..._ _______ _ #of Samples: Matrix: 

Surrogate Recovery and Internal Sta.ndard Outliers (SW 846 Method 8260) 

i, ;;,, ::~;~i' ,·.:J;: . sab-1 1 sue;~+;; SMC3 
IS 1 IS1. fS2 JS2 

iE· . .· , .. , . . ; ,·;: :t~E' :;-.~ .;: 1· area RT area RT 
~ ~· . ' . . ' .. 

'·\,_\ ~--.. , ••···· ....... 
"'·· .... \,_ 

-- ·.,,, .. 

'\,_ ·,,, f \ ... \. 
'· ·· ..... 

'•·., 
--·--·~"' 

.. ,..,.._.., -I '\., 

/(}1c·;t l'j.,i> 
'•, 

\ 

C,c. lt~.,/~ t c.:\'\, (> /et> :-
···· .. .,__ '·,·,,,' 

SMC 1: Br~n.tOiluor~enc 
SMC 2~ Dibromoftuommectrume 
SMC3:Tolu~ 

) 

''-,\ __ 

··· •.. 

IS 1 : Fluorobenzene 
I:S 2: Cblorobenzene..<fS 
IS 3: l,4•Dic.h.loro~e.ne.-d4 

-

-

- --
CrutntJents: 

B~t9 

Page 2 of2 

fS 3 iS 3 
1 RT area 

l 
l 
~ 
" --,; 

'• .. , 

'•, 

"., 



High Explosives (SW 846 Method 8330) 

SitefProjecl: ARJCOC #: _ _.._;:.....t.....:;......:'--"~----- Li1bomtory Sample IDs: 

La\xntnry: soo ti; -~<...i£~;._£..!;_ 

Method..q: -------·-
Batch #s: 

~= .. lu!d.. Equip; J· Field 
oup. Bbmka alan~ 
RPO U U 

1-" "'::~·:-,.---,--.. - I . I I I ! I I -

sMCRt' 

Co~on 

~ f f ..... , ... r ········· .·. ·r· .·· I 
s;;:• · ·-"' * )~;?' ~~j): ;~~pte i CAS·# . . " ·- _ 

Sdik..fo-tli)IIOOVS COli~~ 

mg/.kg "' JL&I g:((J.lg/ g) x(wnple- {g)/ samplevoL {ml}) x:(lOOOalflllitcr)} i Oi!utioo Fllct(\f ·- ~tgfl Reviewed By: Date: .:::··;_c· ·;_· __ _ 

B-17 



Inorganic Metals 

Sitell>rojt."Ct: ARICOC #: ,... " , wrt< ~ ------- J<lY~rt.tnnt Sample Il)s: 

......,..~:.......:.----·---- SIXHI: __ "· __ 

Notw: 

Comment!!: 

Revie\ved By: 

B-14 

Rep. 
llPD 

IC.."i 
AB 

------------~----------

ttqulp. 
Blmli:.<~ 

Field 
Ultu!lil> 

:-::::....:,;;.;:::;._;:...:....::.....::-:;.._...:~==;;.;...;"'~:...:....:-- Date: __ :·--·------· 



~-"" ___ .,.. ~~ 

_,_..,-~4.-....._.,~--=·"" 

/ /C: :5 

. .... ""' 

Blank\Afl(lfyte -ao3 .. ,::.~;·'/ ~,.1 , ... ~.' 

's-xbR 
LlL ~r: (3 

~,.C/,3, 
J1·!·/3 .1< lilA A~f9;_bf,7 

/r}c;( lv'A t~~~~t 
,. ',{;, -S{: /:;{:~!:~ NA {...., 4' 

·' 
t•' '1'"""' /.· 

rl:~ S<:! J:/!t!!f 
'{{. (~ M ,/l~- Nlf tl t, "\5 

ii 

-

-
I 

I 
l 

-1 

! 

i 

: .••. ve 'Descnptlve -Flags 
SfMk>•DL Neaative Blank>RL Positive Blank>=DL Positive 61ank>RL (if .applicable} ,.,. ... 
<sXDl .. J, NOt•W, <SXRt..""J, NOs=R 

<5:X Slank=;J, 
~od value"' >10X blank 

B=MB, B1-=TB, 
:.$XOt.. :;i 110 qua:! NOor>5J<:::ooql1ll'l S2=EB, B3=:ICSICCB 



Site/Project _..J~:::....::::..;;z._...;;::..:.;;::...I.....-.:. 

Gene. Chemistry 

AH/COC #; F •• # ·' ~· v ··- Laboratory Sample IDs: .--t-. ...i...-..k....~:.-. ". -· . · ,. ··· ..:.~--······-··--··-· .... 

Field 
llllmli.JI 

-r--· 
r "''-,. r-· · H T 1 v 1 " 1 v 1 • 1 , 1 · 1 \1 1 · 1 1 1 1 v 1 1 1 ! . 1 +--, 

+-----+-- ., 
I 

~------+---+-+---+---+----+---+---+--+---+' ' ' -H 

Comments: 

t~,;;,,.-. 

Reviewed By: ---·-~==.::::~_.::...:...::_.:;....J._........:..::;=-.:__:_:.;.__.;__...::.._. Date: . ..:::.....;.;::.. ...... ;..... _____ _ 

8·16 



GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston, SC 29407- (843) 556-8171 - www.get.com 

~·: Saodia Natioaal Laboralories 
MS-0'756 
p .o. Box 5800 
Albaquerque. New Muko 
Pamela M. hllrsaDt 

Workonler. 10959& 

~-···-· ... --~~----·-··--·--· _NOM 

HPLC Eqblnl F'fllknll 
BlitCh 320634 

QCI:!005950l LCS 
1,3 ,5-Trinilrobenzme 
2,4,6-T:rirlilrololllet~e 
'2.4-Dioitroto tune 
2,6-Dinitrotolueoe 

2-Amino-4.6-dillitrotoluene 
4-Amino-2,6-dinitroiOluene 
HMX 
Nitrobenzene 
RDX 
Terry! 

m-DiniltobetJ.urle 
m-Nib"Otoluene 
o-Ni rrotohlelae 
p-Nitrotoluene 

... 3,4-Diniuoaoluene 
QC1200S9S690 MB 

·- 'i-Trini:trobenzene 
-Trinilrokllueae 

.L.o .. -D:iJaitrotoluene 
2.6-Dinitrotoluene 
2-Arnido-4,6-dioitrotoluene 
4-Amiao-:2,6-clinirrorohleoe 
HMX 
N~ 

RDX 
Tecryl 
m-Dinitmben:l.ene 
m-Nilrotolueae 

o-N"ltrololuene 

p-Nitrocoluene 
'""3,4-Dinicrotolueae 

QCilOOS9S692 10975:2009 MS 
1.3..5-Truutrobenzene 
2,4 ,6-Trimtroroluc:ne 
2,4-Dmitrotomene 
2,6-Dmitrotcl-.ene 
2-Ailrino-4,6-atinittotolueoe 

4-Amifto-l,Wimtrololueoe 
HMX 
NitrobemeJ!e 
RDX 
Tetty1 

6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.4(} 

3.25 

6.49 
6.49 
6.49 
6.49 
6.49 

6.49 
6.49 
6.49 
6.49 
6.49 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nl> 
ND 
ND 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
v 
u 
u 
u 

5.84 
6.44 
6-• .)9 

6.32 
6.42 
6.85 
S.91 
5.73 
6.34 
4.57 
5.85 
5.71 
5.93 
6.17 
3.80 

"N"D 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

3.12 

5.74 
6.78 
6.48 
6.16 
6.19 
6.79 
5.60 
S.32 
6.01J 
4.73 

ugiL 
ugiL 

~ 
ugiL 

ugiL 
ug/L 
ug/1.. 
aGJL 
u.g/L 
ug/L 
ugfL 

ugiL 
ug/L 
ug/L 
ugiL 

ugJL 

u&~~
ug/L 
ugiL 
ugiL 
ugiL 
ug!L 

ugiL 
ug/L 

uJIL 
ugiL 
ugiL 
ug/L 
ug/L 
ll!Jil. 

ug/1. 

ugiL 
ugiL. 
ug/L 
ug/L 
uglt. 
ug/L 
uJIL 
ugiL 

uWL 
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90 
99 
98 
'J7 
99 

106 
91 
88 
98 
70 
90 
88 
91 
95 

117 

96 

89 
104 
100 
95 
9.5 

i(t.\ 

86 
&1 
94 
73 

150'l>-150'h} MAP Q3t3()'04 1&:03 
{50%-150'.11>) 
( .50'll-J 50%) 

(50%-150%) 
(50%-150%) 
(~-150%) 

(50%-150%) 
{50%-150%) 
(50%-150%} 
f~·J50%) 

(50%-150%) 
(.50%-15~) 

[50%-150%) 
(50%-150%) 

(50%-150%) 

(50%-150%) 
(~-15<>%) 

(50'£- 150%) 
(50%-tSO%) 
(50%-150%) 
(50%-1 SO%) 
{50'*>-150%) 
(50'1>-150%) 
(50'1>-150%) 
(50'*'-15M>) 

03/3{W4 17:1 6 

03131104 03:26 
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Workorder. 109590 

PanDIIIIIDI! 

HPLC El111haha ll'edenl 
BJlcb 320634 

m-Dinitrobenzene 
m-Ni1rotolue:ne 
o-Nitrotoh.tene 
p-Nitmtohlene 

••3,4-DinitrolOiuene 
QC12005~5693 10975:!009 MSD 

1,3S-Trinitrobellzene 
2,4,6-Trinitr()(oluene 
2,4-Dinitrotoluene 
2,6-Dinilro!Oiuene 
2-AJnino-4,6-dinitrotoluene 
4-Amino-2,6-dinitrololllene 

HMX 
Nicrobenzene 

RDX 
Tetryl 
m-Dinitrobenzcne 
m-Nitrotoluene 
o-Nitrotoluene 
p-NitTOioluene 

•• 3 ,4-Di.nittotoluene 

Notes: 

6.49 
6.49 
6.49 
6.49 
3.25 

6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
3.25 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RER is cak:ularcd at the 95% confidence level (2-sigma). 
The Qnalifiers in this feport are defmed as follows: 

QCSummary 
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~ Qaal_ _ ~--- _ UaiiS RPlHf, ~~--- -~~-~ 

ND 
NO 
ND 
ND 

J.ZT 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3.'1:1 

5.13 
5.46 
5.84 
5.85 
3.63 

5.92 
6.60 
6.48 
6.26 
6.36 
7.03 
5.79 
5.68 
6.54 
4.68 
5.94 
5.79 
6.0S 
6.22 

3.75 

ug/L 
ug/L 
llg/L 

ugiL 
ug/L 

ugiL 
ug/L 
ug/L 
ugiL 
ugiL 
ugiL 
ugiL 
ug/L 
ug/L 
ug/L 
ugll 
ugiL 
ugiL 
ugiL 
ugiL 

3 
3 
0 
2 
3 
3 
3 
6 
7 

4 
6 
3 
6 

88 (50'.1>-150%) 
84 (S0%·1 SO%} 

90 (50%-150%) 
90 (SO%-150'1>) 

112 (50%-150%) 

91 (Q%.30%) 

102 (0%-30%) 
JOO (0%-30%) 

'17 (0%-30%) 
98 (0%-30%} 

108 (0%-30%) 
89 (0%-30%) 
'l>l (O'l>-30%) 

lOl (0%-30%) 
72 (0%-30%) 
91 (0%-30%) 
89 (0%-30%) 
93 (0%·30%} 
96 (0%-30%) 

115 (.50%-150%) 

03131104 04:13 

.. 
•• 

Recovery or %RPD not within acceptance limits and/or spike amount not wmpatible with the sample or the dupl~&lc RPD's are not applicable where tl 

JDdk:ales analyte is a surrogace compound. 

< 
B 

H 

J 
p 

u 
X 

X 

z 
h 

For Jess lban value for Plasbpoint 

The auaJyte was found in the blank above the etTective MDL. 

Holdiog time was exceeded 

Estimalr:d value, tbe analyte conc:entraUoo fell ttbove the effective MDL and below the effective PQL 
The response betweeo the oonf'nmati011 column and the pri11'18J)1 column is :>4()%D 

The analyt.e was analyzed for but not detec:ted below this roncemration. Ptt Organic and IDOrgllllic analytes the result is less than the effective MDL. J 

Presumptive evidence that !he arlJilyre is not present. Please see narrative for further infonnalioD. 

Presurnptj'le evidence that the analyte is not pre!leDL Please see narrative for further infromation. 
The perc:e~~t difference is greater than 70%. 

Holding time exceeded 
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QCSummary 

I\IOM --~Qual. Units 

Nl A indicates that spike recovery limits oo not apply wbell sample coocenlralion ~ceeds spike cone. by a factor of 4 or more. 

i'ap3ol3 

Raa.J!. -~· 

" The Relab-ve ~t Difference (.RPD) obtained from the sample doplicate (DUP) is evaluated agailast the accepu.nce criteria wben the sample is greale1' than 
five times (5X) lbe contract required de1eclion limil {RL}. In cases where eilber the sample or duplicate value is less than 5X lbe RL, a control limit of +I· 

the RL is used to evaluate the DUP result. 
For PS, PSD, and SOIL T results. the values listed are the measured amounts,. not fmal concenttatioos. 

Where the anaJytical method bas been perfonned under NELAP cenification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 



Contract Vet .ion Review (CVR) 

Project Leader COLLINS ----------------------
Project Name DSS GWM 

----~-------------------
Case No. 7222 ()1.09 

AR/COC No. 607338 Analytical Lab GEL SDG No. 109590 ------------------- ------------------------- ------------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analvsis R, d Cha1n of Custodv Record and Log-In Inti ·- --- ·-~--

Line Corn lete? Resolved? 
No. Item Yes No Ifno, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 

1.2 Container type( s) correct for analyses requested X 

l.3 Sample volume adequate for # and types of analyses requested X 

1.4 Preservatiye correct for analyses requested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X i 
correct I 

I 

1.7 Date santples received X I 
l.8 Condition upon receipt infonnation pr~vided X I 

-·- ----- ---- - ------- - . ---

Line ComDlete? Resolved? 
No. Item Yes No lfno, explain Yes No 

2.1 Data reviewed, signature X 

2.2 Method reference number{s) complete and correct X I 

2.3 QC analysis and accepumce limits provided (MB, LCS, Replicate) X I 

2.4 Matrix spike/matrix spike duplicate data provided (ifreauested) X 
2.5 Detection limits provided; PQL and MDL(or lDL)~ MDA and L., X l 
2.6 QC batch numbers provided X 

2.7 Dilution factors provided and all dilution levels reported X I 

2.8 Data r~rted in approoriate units and using correct si~mlficant figures X I 
! 

2.9 Radiochemistry analysis uncertainty (2 sjgma error) and tracer recovery (if NIA 

applicable) reported 
2.10 Narrative provided X 

2.11 TAT met X 

2.12 Hold times met X 
2.13 Contractual q_uali.&rs provided X 

2.14 An ~uested result and TIC {if requested} data provided X 



ARCOC 607338 
Contract Verification Review (Continued) 

------ ,----- - --------

Item Yes No If no, Sample ID No.!Fraction(s) and Analysis I 

3 .l Are reporting \Ulits appropriate for the matrix and meet contract specified or project-specific X 

requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported 
in pkocuries per liter \\lith percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit met for all samples X 
! 

3.3 Accuracy X 

I a) Laboratory control samples accuracy reported and met for all &amples 
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 

technique I 
c) Matrix spike recovery data reported and met X 

3.4 Precision X 

a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3 .5 Blank data X CHROMIUM, SELENIUM, POTASSIUM & SODIUM DETECTED 
a) Method or reagent blank data reported and met for aU samples IN BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: "r'- estimated quantity; "B"·analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; "U"- analyte Wldetected (results 
are below the MDL, IDL, or MDA (radiochemical)); "H''-analysis done beyond the holding 
time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confinnation data provided for methods 8330 (high explosives) and 8082 X 

(pesticides/PCBs) 



oc 607338 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard perfonnance data provided X 

e) Instrument run Jogs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) l 
a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics {metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 
-



ARCOC 607338 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analy'!.is Prob~ems./Comments!Resolutions 

Were defK:iencies unreS<Jlved? Yes @ 
Based on the review, this data package is complete. G; No 

lfno, provide: nonconformance report or correction request number and date correction request was submitted:-_____ _ 

Reviewed by: t_D . Po. Q Q..A..J i....._cy Date: 4-27-04 Closed by: Date: _____ _ 



RECORDS CENTER CODE: ER 
~~---------------

SMO ANALYTICAL DATA ROUTING FORM 

PROJECTNAME: ~D~S~S~G~W~M~------------ PROJECTITASK:~7;22=2•0~1~.0~9 ______ __ 
SNL TASK LEADER: -=Col~lin.:::s _________ _ ORGIMS/CFO#: 6133110691CF022-04 

SMOPROJECTLEAD: ~H~~~~~------------- SAMPLE SHIP DATE: ..;:;6/:...:.1.:.=/2~004:..:,.... ______ _ 

ARCOC 
607545 

LAB 
GEL 

LABID 
113986 

PRELIM DATE FINAL DATE 
71212004 

DATA PACKAGE TAT:) RUSH 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED: I 
CVR COMPLETED BY/DATE: ,._\ - P~ (J,-. _C t ,·"-

FINAL TRANSMITTED TO/DATE: ~E .. -:-.~ 
SENT TO VALIDATION BYIOATE: l \.~1""\V\ 

REVISIONS REQUESTED/REVISIONS RECEIVED (DATE):I 

VALIDATION COMPLETED BY/DATE: YHt-
COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE ;n -H 
CD RECEIVED BY/DATE 

ToCERDMSlOR RECORDS CENTER BY/DATE: [<!. --K /j ~ LA .. A 
_,/ -

COMMENTS: 

EDD 
ON Cust RC 
Q CD CD 

l X INORMAL 

_"::}-- ~- D4 
7-- ·-~-Cff-
/YJ--/;; 9 I 0 tl 

I I 
t?-~J-cN/ 

'7 75¥-Lf 

7-30 tJ<f 



CONTRACT LABORATORY 
I Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

Batch No. "~!A SMOUse AR/COC ' 607545 
Dept. No.!Mail Stop: 6133/MS1089 Dale Samples Shipped: {;(o t I~''/ Project/Task No 7222.01.09 .II 0 Waste Characterization 
Project!T asi< Manager: Sue Collins Carrjer/Waybill No. .31.u3'2..:f SMO Authorization: i+- <'_,._..-u:,;: -Send preliminary/copy report to: 

Projeci Name: DSSGW Lab Contact: Edie KentJB03-556-8171 Contract#: PO 21671 f\J 
Record Center Code: ER Lab Destination: GEL IU Released by COC No.: 
Logbook Ref. No.: ER 089'2.. SMO CootacVPhone: Pam Puissant/505-284-3185 c .-.~ fS,4--f& OrcW G Validation Required 

Service Order No. CF 07.(-04 Send Report to SMO: Lorraine Herrera/505-284-3199 
,;t..L;; 

Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area P.O. Bo~ 5800 MS 0154 

Building Room Rererence LOY( available at SMO) Albuquerque, NM 87185-0 154 tl > 9'8b 
ER Sample tD or Pump ERSite Date!Time(hr) Sample Container Preserv- CoUec1ion Sample Parameter & Method Lab Sample 

Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

065030-001 CTF-MW3 350 149 06/01104 0914 GW G 3)(40ml HCL G SA voc {8260) oo I 
065030-010 CTF-MW3 350 149 06/01/04 0916 GW p 500ml HN03 G SA RCRA Metals (6020/7470) 00~ 

.. 065030-014 CTF-MW3 350 149 06/01/04 0917 FGW p 500ml HN03 G SA Major Cations (6020) Filtered 00 '-1 
lo 065030-023 CTF-MW3 350 149 06/01/04 0919 GW p 500ml NaOH G SA Total Cyanide (9012A) 005 

"' 065030-013 CTF-MW3 350 149 06/01/04 0920 GW p SOOml 4C G SA Major Anions {SW846/9056) oob 
; 065030-020 CTF-MW3 350 149 06/01/04 0922 GW AG 4x1L 4C G SA High Explosives (8330) oi)'f 

~ 065030-015 CTF-MW3 350 149 06/01/04 0923 GW p 250m I H2S04 G SA NPN (353.1) c oi 
065031-001 CTF-183 NA 149 06!01!04 0914 DIW G 3x40ml HCL G TB VOC (8260) 00 ;:1.. 

RMMA 0 Yes 0No Ref. No. Sample Tracking Smo Use Speclallnstructions!QC Requirements Abnormal 
Sample Disposal 0 Return to Client G Disposal by lab Date Entered(mmlddlyy) Q(;_,, (r;.P, {.ocf EDD 0 Yes 0 No Conditions on 
Turnaround Time 07 Day 015 Day G 30 Day Entered by: ~ Level D Package 0 Yes 0 No Receipt 
Return Samples By: 0 Negotiated TAT QC inits. i \'\ •send report to: 

I 

Name A )?j.gnallll.e /7/ I nit Company/Organiz.ation/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 

Sample Alfre<J Santillanes J-i¥-t/S:~ r--~ '"''''urn6134/844-5130/228-071 0 Lab Use 
Team John Boyd ~.ww ly-S&W/6134/284-33071228-9231 Major Anions/8r,CI,Fi,S04 

Members n Major Cations/Ca,Mg,K,Na 

FGW/ Filtered in field w/45 micron filter 

11,. ,"\ •ptease list as separate report. 

1.Relinquished by /X -~ . ..-J_<;; ~E'J./C!..- _ Org~3.:J Date C/,.. /a4Time I C l./5 4.Relinquished by Org. Date Time 

1. Received by 
(.. .. /. .::;:,,., " Org. t/3 5 Datet.'/t7~t1 Time /r.J r..{f 4. Received by Org. Date Time 

2.Relinquished by {',.._ __ .]. s: >'(_) Org. G1J.~ Date ~·1/(,<J Time 1 1 ~ 1) 5.Relinquished by Org Date Time 

2. Received by ,, . / Org. Date Time 5. Received by Org. Date Time 

3.Relinquished by Org. Daie Time 6.Relinquished by Org. Date Time 

3. Received by Org. Date Time 6. Received by Org Date Time 



Sample Findings Summary Page 1/1 

Site: DSS-GWM ARJCOC: 607545 Data Type: Organic, Inorganic. & Gen Chem 

Q,) 

2 "0 

Q) -.. ltl 0 (!- ~ ·c: 
Q,) 

8 Ill ·c: ~ ~ ltl c c :::1 >. 
Q) 0 ~ 

Q) :I u s () (/) ... 
::J 8 ltl 

~ Q) 

(J :§ >-. =:; ~ ~ 
E 4) ro 

._, ltl c ~ .J:. 0 
~ ~ 

~ ·;;; (J) N tt( 
(.) 1--..... ~ ~ 

I 

~ cv ~ 

I 

I co 1'-
co ~ 

'<!" I ('() Ol .. 0 
I a. 0 4) I 

I 1.() I 0 co ~ Ol c 
0 !'-. 0 '<!" (..) ('() 

r!l t'j 
<D I '<!" ..-- co '<!" 1.() 

0 1'- 1'- l() .... !J) 
1.() 

065030-001 CTF-MW3 1 U,B,B1 UJ,P UJ,P 
065031-001 CTF-TB3 1 U,B UJ,P UJ,P 
065030-010 CTF-MW3 J,B J,B 
065030-023 CTF-MW3 UJ,A2 

I 

HE analyses met QC acceptance criteria. No data will be qualified. 
----· --· . - --------------

Validated By: ~ ;£,>;:..47<- Date: 07/23/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

Date: July 23, 2004 

To: File 

From: Kevin Lambert 

Subject: Inorganic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 607545 
SDG: 113986 
Laboratory: GEL 
Project/Task: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6020 (ICP-MS 
metals), EPA7470A (CVAA mercury), EPA9012A (Total Cyanide), EPA9056 (Bromide, Fluoride, 
Chloride. and Sulfate by Ion Chromatography). and EPA353.1 (Nitrate/Nitrite). Problems were identified 
with the data package that result in the qualification of data. 

I. ICP-MS metals: 
The following target analyles were detected(~ DL) in one or more of the blanks (ICB. CCB, and MB). The 
associated sample results are qualified as noted below. 

Sample I 1 3986-003 As was a detect < Sx the MB and will be qualified "J, B." 

2. CVAA mercury: 
The following target analyte was detected (2: DL) in one or more of the blanks (JCB. CCB. and MB). The 
associated sample results are qualified as noted below. 

Sample 113986-003 Hg was a detect< Sx the MB and will be qualified "J, B." 

3. Total Cyanide: 
The MS percent recovery (%R) for total cyanide (72%) was< the lower QC acceptance limit (75%) but> 
I 0%. The associated sample result was a non-detect (N D) and will be qualified .. UJ, A2." 

Data are acceptable and reported QC measures appear to be adequate. The following se<;tions discuss the 
data review and validation. 

Holding Times/Preservation 



The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

No target analytes were dcte<:ted in the blanks except as noted above i11 the summary section and as 
follows. 

TCP-MS metals: 
Potassium and sodium were detected(.::: DL) in one or more of the blanks (ICB, CCB. MB). 
Huw~ver, tlt~ a::.::.ucialt"O ::>alllpk l'..:suli W~l~ NDs 01' > 5,\. ill~ ulatiil.. \:Oii~euiraliuu::., ItO data will i.x: 
qualified as a result. 

Laboratory Control Sample (LCS),' Laborato•y Coui..-oi Samvic Duplicate (LCSD) 

The 1 ,CS/LCSD met QC acceptance criteria except as follows. 

All analyses: 
1l should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed usi11g the replicate. 

Matrix Spike {MS) 

The MS met QC acceptance criteria except as noted above in the summary section and as follows. 

ICP-MS metals: 
11 should be noted that the MS %R limits do not apply for target anaJytes with sample 
concentrations> 4x the spike concentrations (sff Data Vaiidation Worksheets). No data wiil be 
qualified as a result. 

Niu ait:/N ili'ii.t:: 
It should be noted the MS was run on a sampJe of similar matrix from another SNL SDG and met 
QC <u:.:.;:ptan~e criter!il.. No data \\illlx:. qualified as a result 

Replicate 

The replicate tih::t QC a..:ceptance criteria except as follov.s. 

Nitrate/Nitrite: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SDG and 
met QC acceptance criteria. No data vvil: be qtiiili1ied as a fesulL 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample UCS) 

The I CS data mel QC acceptance criteria. 



Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP-MS metals: 
Sample I 13986-004 was diluted Sx for calcium and sodium to bring raw values within the linear 
range of the instrument. 

IC: 
The sample was diluted 25x for chloride and sulfak due to high concentration. 

OtberQC 

No equipment blank (EB). field blank (FB) or field duplicate pair \vas submitted on the AR/COC(s). 

No other specific issue:'i were identified which affect data quality. 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

July 23, 2004 

File 

Kevin Lambert 

Memorandum 

Organic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 607545 
SDG: I 13986 
Laboratory: GEL 
Project/Task: 722.2.0i.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated u~ing SNLJNM SMO AOP 00-03 Rev I. 

Summary 

All samples were prepared and anaiyLed with accepted procedures using method EPA8260B (VOC) and 
EPA8330 (High Explosives). All compounds were successfully analyzed. Problems were identified with 
the data package that result in the qualification of data. 

I. VOC: 
Toluene was detected (2: DL) in the method blank (MB) and trip blank (TB). The associated sample 
results were detects< I Ox the blank concentration and< the RL will be qualified "U" at the RL (l.O 
ug/1.) with descriptive flag "B" and/or "B1." 

'I11c LCS percent rn:overy (%R) for acetone (59%,) and vinyl acetate (5 I ~"o) \\'ere< the lower QC 
acceptance limit (71% and 67%. respectively) but > I 0%. The associated sample results were non
detects (~-IDs) and will be qualified "UJ, P 1." 

Data are acceptable and reported QC measures appear to be adequate. The following sections dis•.:uss the data 
review and validation. 

Holdine Times 

All samples \.Vere extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as follows. 

VOC: 



The calibration RF for LrichJoroetbene (0.28) was< the specified minimum RF (0.30). The calibration 
relative standard deviation (RSD) and continuing calibration verification percent difference (CCV %D) 
for trichloroethene met QC acceptance criteria. The associated sample results were NOs and as a resuh 
based on professionaJ judgment no data will be qualified. The CCV %0 for live target analytes were> 
20% but :54()<% or> 40% but :5 60% (see Data Validation Worksheets). The associated sample results 
\\ere NOs and as a result based on professional judgment no data will be qualified. 

Blanks 

No targc:t analytes were deteckd in the blanks except as noted above in the sun unary section. 

Internal Standards (ISs) 

Jnternal standards data met QC acceptan~e criteria. 

Surroeates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/L.aboraton· Control Sample Duplicate (LCSlLCSD) 

The LCS/LCSD met QC acceptance criteria except as noted above in the summary section and as follows. 

A II analyses: 
1t should be noted that no LCSD was provided witb the SlXi. Laboratory precision was assessed 
u~ing the rY1S/J\1SD .. Yvhich tnet QC ac-c.e.pt.anc.e. criteria~ rio data lviH be qualified as a r~sulL 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The .i\1S/1\.·1SD Ine.t QC acceptance criteria ex.c.ept as folio'~, .. :;_ 

VOC: 
It shouJd be noted the MS/MSD was run on a sample of simiJar matrix from another SNL SDG and met 
QC acci!.ptance c.ritcria .. 1'--io data vvi!l b~ qualifi~d as a r~sult 

Ta~et Compound Identification/Confirmation 

t-~o targ~t cun1pound identificationfconfir;nstion analyses ,~-ere required. 

Detection Limitsffiilutions 

AB dete~tiun lintits \-verc properly repo11~d. Nv dilution:; \\·~re required t-.\c.ept as foHov.-s .. 

Hig.J.t Explosives (HE): 
All samples were diluted 2x according to laboratOt) proc.:dure for this analysis. 

OtbcrQC 

No TB, ~.quipmcnl blan~ (EB), field blank (FB), vr field Jup!kate pair ;vas submitted on th.: AR/COC(s) 
except as follows. 

VOC: 
A TB wa:> submitte-d on an AR/COC(s). 



1'~o uth~r specific issue--.; \Vere identifit:d \vhich affect data quality. 



Data Valida. i1 Summary 
Site/Project Q;55 ~GtJ/?'1 Projectffask #: Z...2;:::..::J_, 0/, O'j' #of Samples: "S Matrix: ~~ 
ARJCOC #: tQ 0 f=5 '-iS 
Laboratory; (;). E L 
SDG-#: II 3 <t ~0 

QC Etement 

1. Holding Times!Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

.5. Laborato:ry Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC I ~~,J-

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

Laboratory Sample IDs: / J 3 9 ~ (:; ·-0 I W - 0 0 <iS 

Analysis 

.___ ~ _ :r:L-Inorganics I NtJi/N'tJj-' r )~), ~ I c~ t CN I -!MD I utner 

Organics 

HPLC·-i~CP/:1 voc I svoc I Pesticide! 
PCB 

J / I ./ J' v J / 

..) ..; / ·./ v / v 

u / ::f J ) ./ v 
./ / -.1 / / u:r v 
ur 1 \ I I / J / 1 J v / v 

~,I ·~q::·~. \:W '" ::;·~~ t :. 

:· .. : ·: ~;. t: · :';n: ', ;: jJ~ .': ,::;, ·:r v' 1 / / / v 
/ I \1 I / . T:i: ' ·;; i' iii r:T[:TT~! :;;1 :w: q I,;,,: i~i 

v ' ~ IJ~.t! ;;_ ~:,\· ·J\ :.:-~ ~.~;_:~:~_!~- Tl.}~: l.~ ~1 ~ ~tUl_=~! l\!~ .:.: ;ll.l 

v' 

/ 

1). 

•: 
.I 

:~:::!,' · ; < T-i~l'J l::·;:r~;:.i~I~i11-\lT.SGfl;;:l:i;~:\i\1.~ l\~til:l:~~ .. J:-TJ-·r-~~-\rlfl~~sr1~-~~J-~\ · \:1~ i J· .. 1 1.;: ;i'":.;:·: •!···r::· ,,, w.:,,J ... :t·~:;!;: 1 : 1· 'r,1·::::1 •. r r: ·:: IIJiw':rj!, ::I'·J' ;:'1. 
i " IJ.! i~. ' • 1 ' • •· :0 ~-1!:! . .1.~~ .!.[.;J.J.i.i.il.LiJ!.[il..;l,l_.ill_',, . 1 ,-·_•;; _ _j I ~.c.L.:...I~Ll lb.! ,.L..:.iLL! .1-d:l 

:P- I \<i !HI·; 11'11 ..;' i' i 1.': li' : 1'i !d: ~- 'i~· fi t, I·!; !!Jl· li it~!iii'ji 1 ~ :•· I ~
w ii T~Trui'F'i iTiT I' ""'1--~~··~;c: li .. · II ;-:-'cC:ril: n i''l•ii'''' ::: '. 

.·11 ~~\- :·: ,!{ 1~ :u;. <( (_ <~-: ~>r~:~ ~~~.;t:\-~: \_~ ;:~-~:i+· ~~L1(_::;;~i; ··. 
·~ 'TJ! ,~;j:rr ;r;'!IJ ' . j ;~· I ·, I' iJ"f ::1 '' ; jj f: DTi:'l!i1i I :! :~' J '· 

: : i!:; 1:: '., r;! • 'j ,. '· J· I v . :j.~ ·i';l)i; ''I;. n ::!I! 1[!! !;l·j· I;:' i il ,I I. ,; 
'' ; '::! :': !··, ·:~ ::i:.; ···• ' ' ,!,: I I ·:!:•!!l~t ~1!1: :'!!I :-Y~- ~d; ;:, . ; I li 

·,:,. ' ,. I . I"':.. ' ,I ' ' 'I·' ,,, i :! !I ... I LJ '~'j'"'"i''il :U "; fl :1 ' ~. I. i I ' • • . 

......,._...._.""-.u;-"--"~'-"...i.i.:.:.;
1

_.i;.;..r~t,:: ~'1\:[!! i '. :._:;~,[ ;,: il:[ :·ill IV{' 

\1 tltr I tJ If l !v' t I tJ r4- I A/ tt I VI 
Check ('I/) "' Acceptable 

Shaded Cells = Not Applicable (also "NA") 
NP "' Not Provided 

1\ 

~ 
~ 
\ 
\ 
1 
\ 
\ 
\ 
\ 
\ 
\ 

\ 

Other: Reviewed By: L/f~h Date: o ;r--.-2 l-0 L/ 
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Volatile Organics (SW 846 Method 8260) Page I of2 

Site/Project: /)55 · f:r/..J,., (,Of5'i> #of&uttples: :1. Matrix: ~ 
LaOO!atmy Sample IDs: // ~ '{ ~ ~ - CO I 

AR/COC #: ---..::~ 

Laboratory: GeL soofl.: II S '"If&, 

Methods: Et.-"!~.26() l5( V o c.) ;/} 

'lSI CASi Name 6 tMln,l 
L RF Intercept 

! 171-5$-6 II.l,l~orodhs:ac I ./10.10 
,l \79-34-5 \1,1,2,:2-tandtlorocrllane I >I HDO 
2 \79-(]0.:5 [1,1,2-itidi.lOroeei~ I .;I 10.10 
1 \7.5-34-3 11,1-dkblol"'edwwe --- _j {10.10 
1 17:5·3:5-4 !iJ.~e - {-;;/10.20 
t 110746·2 !U-4kldoroetbaiie 1 v liMO 
cm6-S9-2 · ~~roedteue i J,O.Ol 
t 18-81·' . .. ,U-4Jddo~ 'I_ O.CH 
I. L~~-L J!-bYiil .... lM.¥!9Jf:.-) J t ID.Ol 
I H~~...!L ~..Z-4i~au! IJ 
2 IS'-1·78-6 l~e(MBJ') [.LIO.Ol 
!2 \illS-10.1 [4-adlyi-2~e(l>.IJBKf_l?:[O.l0 
l 167-64-1 I~Ub:I~L -- -_p Jo.Ol 
l 171-4)4 l~e .. ll 1050 
I 17.5-27-4 lbromodldllocornethaoe I >I 10.20 
J 17~2!1-l -J~ - JviO.lO 
I 174-83-9 lbrumometban.: f ;FJO.lO 
1 17$~1'..0- lcaibcn&lfide 111\0~10 
1 156-lJ.-S ltarbon tetruh1oride l.J tO.lO 
:l 1108-90-7 lclllorebmzeae I .Jto.so 
l 175-oO..J f~- - I JIIJ.Ol 
l 167-66-J lcWorororm li_ID.20 
1 174-37-3 \d:!loromah.anc I ,.1 10.10 
l 110061-01·5 lcia-1,3-didll~ene I "'IO.:W 
2 1~2~· . ldibroolodtlocom«bane l'r-lo 
l 100-41... dhc~ . .. . " 0.10 
1 17~-09-l I mdhylme dlloride ( 1 O~L.L.Oo.o 1 
2 ll00-42-S I~ I J\0.30 
2 11Z'/~1B41te~ hi /(UO 

2 pos-88-3 ~l;;:rlOxblk~ m 
l1006l~H -~-didtlot0propme0ii) 
l !79..()1-6 I~ 1-/IO.JO 
1 17$-01-4 l~iij.,rllle~· ~ - JJ"j[).!O 
Z 11330-20-7 JiYrenei(t.WI) l{ IO.JO 

103.05-4 ~~~-- --- .11 

.JYP, __ I ._L_J -._~_ 

,;_ J v' 
..f I .! 
,.1 ! ~/ 

:,; 17. 
,j' J X. 

±1~1 
. ,f__j J 

:.t 
:..t I _'Ji. 

.L__j \1 
-!'_ I v 
.,{ _ _j .; 
v' I -/ 

v I ·" L7 
..N:.~ I v' I ../ 

\ 
_II 

JlA 

~ 

_v'__j~ 
v'l../ 
./ l 't/ 

../ t " v' 11 
Li7 
..L..l7 
" t ./ 
" \7 _L__l7 
..{_ l-7 
v'. J y 

£±-~-o ..:l~L -:7 
.; r " ;./ I 'l 
L.I_-7 

{(:,\ 
,.,..... 
CCV 
.0 

20% 

v 

v 
- 2i 

-/ 
7 

... :J;).. 
..; 

... _;.q 
./ 

7.1.1 
../ 

,, 
-!19._ 

/."'\ Batch #s: 3 ~9 '-/I 7-

'!;! ('-f) j j j ·~ l MS I·Reld l Eqwp. I Trip ~:.od ~ LCSD ~~ MS MSD RPD = Blanke; BlanJ(e 

./ II' _../ ( ..rJ v i7 
1\ 1\ 
\ ll 

1 
\ \ 
j .\.. 
-~ 

~ 
1 \ 
~ 1 

l 
\ 

l:alll]__l \ 
..tJ .l 

1 
l 1l 

1\ 
\ 
\ 
_l 
_l 
~l 

l \ 
_l _\ 
\ 1 
I 1 
\ ' "IV I I I I ~ j_ 

f-~Yyl\1- I\ 
\ 

1 1 
V l ~· I ·1 1 

_ill-- -=lli.lk1J_:_j_ ---u-.sJZ TW ...V l I__ li_\1/ 
I 

~ 
;tr; 
/3/Jc 

Comments: Notes: Shaded rows are RCRA 00Jl1l0Uilm. 

Q ( ~ ~ ~ &::/ ~--- ~<--V,C. ~ Reviewed By: 
a. .. ~ 5tv i:. _-1 15(_;. o 1 - · 

~ ;1~/ Date: p-r-~3 -O'-f 
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Volatile Organics Page 2 of2 

Site/PrQject: AR/COC if.; {a0(§'-15 
Bakh#s: -----------------------------------------------

Laboratory: SDG #: 
----------------~----- #of~!~: ~~=--------------------------

Surrogate Recoverv and I 

Sample SMC1 SMC2 SMC3 tS 1 
area 

~ ~ •, 

~ ' 

~ 
1'1/ef ~ 

c.e;~flio.. ~ 
'\ 
~ 
'\ 
-~ 

SMC 3: Toluene-d.& IS 3. l ~nzene-d5 
jJ, rt_ ;· .:·t J1 -tt r:. /":' . ,4-Dicblorobenz~~ 
c..;J 'll.L ~ r ... f- 1 Ct: ~ L t:.J&:. · . · /?..F. 

/Z5P I c; v· .tJ ....7 ac ~~ ~ . w:::v .. ': .. ?l . ......P ....... ~ ~~~-........ ~ . r! 
r.:::;-r--. N' <f..d, ._d.fU-< ~ 

@ /Ze CcV?c 1/ r 5~~~ ~ 7~0 
-6J- f.. '/tJ ~':"- ;> ¥0 ~!;.~o / ~~~ 
~ NO-s ~ tt..o. o... ~ ... Lt.~..P ~ n-.~ 
~~~- tV~chZc~..&.~ 

' 

""' 

t 
.13-l9 

IS 1 182 IS 2 IS 3 IS3 
RT area RT area RT 

t'--,. 

~ ....._, 

~ (Y1e-t 

c,.,_,·te,Jc.__ 
·~ 

~ 
~ 

~~ 
~ 

s 
A~f:iV 

-

"7""'- ~ ---- ~~1 ~._/1113/TIJ 
~ ~ ~ d~ .t:-IOK ~~ 

[_<-) ~ L t:ilt P-L. "~ ~A~·· . -; 
ft.) I) ,,_/ ci!.t 12. '- w/ ~~ -~ . , "~ ~ 

''131 ,, ; !' 

(!j)ru t-c>"?·~ *:'-~ 4 ~~ 
i~ L t:Ji:.-< ,J4-_._~. a c ~, · ~ 
~ ~ND-> ~v~....t~ 
~ '·uy-;p'/ 



High Explosives (SW 846 Method 8330) 
Site/Project: /2 ~ 5 ·- G f.4.i fl1 AR/COC #: (R () l-5" 'f S Laboratory Sample IDs: ----'/_._/__,·3~'7 f;...,_. 0=-'-_-....:..0....:..0-J.f ________ _ 

Laboratory: ~ e L SDG #: _ __,lc..:.l.:.3'-'9w..1B,_,·l:._· -----

Methods: EPA $330 {H t:-) 
I "' 0 33~/ t.('{ 

I . Curve CCV Method LCS MS I'Jeld . Equip. F1eld 
CAS I NAME ~ Intercept Ra ~ Blank• LCS LCSD RPD MS MSD RPD Cup. Blanb BlankS : . .99 200/o u 20% 20% RPD u u 

2691-41-0 HMX ../ ./ ./ v .,/ .J 1\ ./ ../ v' 
121-82-4 RDX ..; \ \ 
99-35-4 l 3,5-Trinitrobenzene ..; \ \ 
99-65-0 1,3-di.n.itrobenzene ~ \ \ 
98-95-3 Nitrobenzene -./ \ 
479-45-8 Tetryl ·./ \ \ 
ll8-%-7 2,4,6-trinitrotoluene J \ \ 
35572-78-2 2-amino-4 6-<linitrotoluene ..t \ \ 
19406-51-0 4-am.ino-2,6-dinitrotoluene v \ ' \ 
121-14-2 2 4-di.n.itrotoluene .j \ \ 
606-20-2 2,6-®li.trotoluene l..t \ 
88--72-2 2-ni.trotoluene ./ \ 
99-99-0 4-nitrotoluene ..; \ \ 
99.08--1 3-nitrotoluene J I \!/ \I ,; \ \ '-'/ ,,, \I \ 
78--ll-5 PETN \ v \ 

\ \ 
\ \ 
\ \ 

. Jnei ;l&d~~~~ I Sam~ I SMC %REC I SMCRT I Sam pte I SMC %REC I SMC RT 
Comments: 

Confinnation 

Se1ple CAS# RPD >25% Sample CASt RP0>2S% 
"----;--

Not ~61_£(.(.1~«} 

1/.esv../h N 1/$ -
Solida-tD-aqueou coavenloa: ~ _/ ~ / ~ 
mg/kg= ~~-Sf g:[(J.Ig! g) x(SIIIqllemass {g} I umplevol. {ml}) x(IOOO ml/llitcr)} I Dilutioo Factor= J..Lg/1 Reviewed By: .?r ~ Date: t? 1-.).. 3 -<J <f 
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Inorganic Metals 
Site/Project: £2 55 -6 4J(n ARICOC #: ~6...-;0_.(c....::5:.._1{..:;..._;;:....5 ____ _ 

Laborarory: GEL SOO #: // 3) <gf, 
Labon.tccy S~~mple IDs: /I~ <j· ';i'C., ~ oo 3 

1 
-~(.) '-1 

Methods: EP.4~o~ri:rc.P-MS T-11dJ:Js), EP"''I"f!DA (c. V~4 II,;) 
# of Samples: ;2. - lVJ.O.l..J.,I\, ~~-- LJG.LA.rU W:i-, 3s"8t/51-. ~>-1-91 

CAS#/ -tJ- QCEiement ~(!) 
. Analyte Mtthoct LCSD MSD Rep. ICS 

Serial Fie&d 
Equip. ~ TAL tcv CCV ICB CCB LCS LCSD MS MSD ntllt- ~ Blaob }tPD RPO RPD AH 

&n RPD 8laab Biftllll 

7429-?0-5 Al 

r~& / ..; .,/ ../ ..,/ v \I i\ .,/ ,\ .../ ./ v 1\ 
144041-1& \ \ \ 
7440-43-9 Cil 7 J v '\/ v o/ .I _\ v: ) . v -.1 v \ 
7440-704 Ca 7 "' Y" ./ ./ ,./ V' \ N//1 ~ ./ \7 ../ \ 
7440-47-l Cr Vi' ./ v 't/ v' ./ ,j \ i/ I / 7 ,/ T 
744048-4~ \ I ' 1440-50-8 Cu \ \c \ 
7439-&9-6 Fe 1 \ \ 
1439-95-4 Mg .,/ "" J -/ ../ ../ ./ \ 11'1/A- \ ./ J ./ \ 
7439-96-5 Mn \ \ \ 
7440-02-<l Ni \ _L \_ \ 
7440-09-7 K .J ../ ..1 ;,/ ?.tJIS~. iiJ. Olt':'fl .; \ 1#/11 \ v ../ J \ b.0~5 ~./)g3~ 
7~n-4Aj -~~ V' ../ ./ </, ,/ ./ \ 'V _l _.,/ v' ·./ 
744D·23·3 Na .I ../ \7 J >/vJ.J. J !Nll'f ./ J ,/ o . .;15 
7440-62-2 v (),1)5() .... ' r~· '-'-~}. ~ 
7440-66-6Z1l 1\ y 

\ l\ \ 
T~tP\ ·-;,r ../ -./ ·./ ../ ./ ./ ' 

., \ L ;,;; v 1 
'nil-49-l 8t ../ .I v ../ -../ ./ \ ../ \ -./ J J \ 
7.uo-.3&-2 A. 7 :,;! J ./ J ~.COi5'S ..r J. / .1 .. '!" J v \ If}, /)f) 1-1 '6 
7440-.)6-0 Sb \ \ \ 
7440-28-0 Tl \ \ \ 

\ \_ \ 
7<139~97.6& J -:J .; ../ ,; 'rt.~r v \ t/ l _/ N~ !'llr \ ~.ot03Jb 

\ \ \ 
~CVanideCN \ \ \ 

\ \ \ 
_\ 1 \ 

-- -~--
__j - - - ---- ~ j ~ -- ~ ~ ---- ~ 1-.--- ---- ~-- ~--I------ - .:. - --- ---

Nutea: Shaded rows are RCRAmcuk ~aqu~II.I,.!=Ony~on: rngi ~"" ~J ~: [{~J ttJ x ~sarq)le~_)g} /satrplevol. {ml}) x(lOOO mt I~ l,_-}1 / pilutioo Fador - f!BII 

Comments: 11/A'-- T~ 1'115 7• !.:~ ck-. f-~.;.-_1 ' ~L LJ ;>- <-1 X ~ [ <-J 
@A~ Ill;.~ ~..Z./~ 1'1!3/·~~ . £/ · ./1 \.L/ 11-' 
~ ~ .t.. 5 ~ .-1--e..i.. ~ ~ ~/ RevzewedBy: ~~ :)4L~J/ Date: e: 1 ~ ;;2 J -o <[ 

}u_ .~.....f:!~ /r J. 13 'I 
{f)Ktt ~~~~~~-~~~ 

'A J /} • 
~4~>5xh.f!L~·Ne~ddl~~r -~ . , 



General _ .emistry 

Site/Project: D :55-G LJ(YJ ARICOC #: __J,6.,_;1 {!:::_.r_l_:;:.'>--''1:.....::5"-------___ _ Laboratory Sample IDs: I ( 3 ¥<36 -ov~ -oo(... -ot~ 3" 
I 

Laboratory: 6 E L soo #: 113 (I ~ (, . . .. _ 

~: ~~~A{nN~~~%~C(n~hiC~~=3~=q~·~lt~M~O~?~~~V=~=)~------------~ 
3 Matrix: L.L.G, ...... -"-~~ Ratch#s: 33'5W0/33~:S'i'<t, 3311~70. 3 3<.; '$].....____ _ 

I I 

~Element 
ci.S# AaaJyte r <tis MSD Rep. ICS Serial Field 

Eq'llip. Field Method LCSD Dup. A ICV CCV ICB CCB LCS LC8D 
IU'D MSD 

RPD RPD AD 
Dllll-

BlanJm Blanks L Bhmb tiOA RPD 

Slf%· 7C-i.c:. i 
lv' ./ v' / / J ..,; 1\ 'JJ.( ~ ../ 1\ ro··tl Cy~,·d~ 

. 1.195~- Bt,j:;JX,.Je v "/ V' ,/ v ...; v' \ ./ 

\ v \ 
61-~ 

1\ J(;.'S"at~ ~/c11~J~ V' ./ ./ ./ v ../ ,.; J v' 
()0"''-

/6 9$'1 ~ Fl""ci:.;Je lv -./ ;/ .../ v J ../ \ ./ \ v \ 
J./"5~8 [\ /o/'6_()-g- S~JAfe- lv ./ ./ ../ v v .j v v 
Fl-~ 

Nt3/N0. ../ ../ / v' .; .; 

1\ 
v \ 

NS99 lv v 

~ 1\ 
\ 
\ 

... a c. ~ NoJ/ NO_i ~~ ~ ~ A-;~ r 
(j) TL_ /H5 '7& !?.- r TC IV ._v-t:.-. L d~ (). C ~ ~ 

w-4 ~ r-PJ 'ruT; A ;z ,, 

Reviewed By: 

B-16 

\ \ 
1\ 

\ \ 
. _V_,._ ·~ _:;;£_, - -

~~ 
>/o·~~/~N!;J~ 

/ 

J::v~ 4 ~__Lsi Date: o 1- .)_] ·o 'i 



Col'\tract V, .atien Re'Jiew (CVR} 

Project Leader COLLINS 
~-------------------

Project Name DSS - GWM ------------------------- Case No. 7222_01.09 

AR/COC No. 607545 
---------------------

Analytical Lab GEL 
----------------------~-

SDG No. l 0986 ------------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

Record and Loe-ln Inf4 ----
Line Comi)lete? Resolved? 
No. Item Yes No Ifno, explain Yes No 

1.1 AU items on COC complete - data entry c:Jetk initialed and dated X 

1.2 Container type(s) oortect for analyses requested X 
1.3 Sllll}.ple volume adequate for #and types of analyses requested X 
1.4 Preservative c~t for anatySes requested X 
u Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 
ccrrect 

1.7 Date samples received X 

1.8 Condition uJ?On receipt information provided X 
---~~ -~-~-~________,___ ----~-- ~---·-

·- - --- --- _.,__ - ~r_-·-

Line COtlli lete? Resolved? 
No. Item Yes No Ifno, explain Yes N<> 

2.1 Data reviewed, signature X 

2.2 Method re~ce number(s) complete and correct X I 

1.3 .CX: analysis and accep(ance linrits provided (M6, LCS Replicate} X 

2.4 Matrix sp_ike/matrix sPike dUlllicate data provided(ifreQuested) X 

2.S Detection liJnits provided; PQL Md MOL (or IDL), MDA and Lc X 

2.6 QG. batch numbers provided X I 
2.7 Dilution factors provided and all dilution levels reoorted X I 
2.8 Data reported in appropriate units and using correct significant figures X 

2.9 Radiochemi~try analysis tmcertainty (2 sigma error) and tracer recovery (if N/A 
applicable) reported ! 

2.10 Narrative provided X 

2.11 TAT met X 

2.12 Hold thnes met X 

2.13 Contractual qualifiers provided X 

2.14 All requested result and nc (if requested) data provided X 



ARCOC 607.545 
Contratt Verification Review (Continued) 

-·- ----.""'{_-......-~- - ·-~--~--

Item Yes No Iho, Sample ID No.lfraction(s) and Analysis 

3 .I Are reporting units appropriate for the matrix and meet contract sJ)ecified or projecHpecific X 

requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit met for aU samples X 

3.3 Accuraty X ACETONE & VINYL ACETATE FAILED RECOVERY LIMITS 
a) Laboratc>JY control samples accuracy reported and met for a11 samples FORVOCLCS 

b) Surrogate data reported and met for aU organic samples analyzed by a gas chromatography X 
technique 

c) Matrix spike recovery data reported and met X CYANIDE F AllLED RECOVERY LIMITS FORMA TRIX SPIKE 

3.4 Precision X 
I a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

b) Matrix spike duplicate RPO data reported and met for all organic samples X 

3.5 Blank data X TOLUENE DETECTED lN VOC METHOD BLANK 
a) Method or reagent blank data reported and met for all samples ARSENIC, MERCURY, POTASSIUM& SODIUM DETECTED IN 

BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X TOLUENE DETECT'ED IN TRIP BLANK i 
I 

3.6 Contractual qualifiers provided: "r'- estimated quantity; "B"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; "U"~ analyte undetected (results 
are below the MDL, IDL, or MDA (radiochemical)); "H"-anaJysis done beyond the holding 
time 

3. 7 Narrative addresses plam:het flaming for gross alpha/beta N/A 

3.8 Narrative includ~ correct, and complete X 

3.9 Second column confrrmation data provided for methods 8330 (high explosives) and 8082 X 

(pesticidesiPCBs) 



.coc 607545 
Contract Yeritt"ati{)n Review (Continued) 

4.0 Calibration and Validation Doctunentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) l2·hour tune check provided X 

b) Initial calibration provided X i 

c) Continuing calibration provided X 

I 

d) Internal standard performance data provided X 

e) Instrument nm logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X I 
I 
I 
i 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instnunent run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



ARCOC 607S45 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies WU"esolved? Yes ® 
Based on the review, this data package is complete. @ No 

If no, provide: nonconformance report or correction request number and date correction request was submitted. ___ ~--

Reviewed by: I .-J P o.S;,..h'-~'---~...._ Date: 7-8-04 Closed by: Date: _____ _ 
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ANNEX D 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNLINM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNLINM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNLINM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNLINM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNLJNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this time, 
all SNL/NM SWMUs have been tentatively designated for either industrial or recreational future 
land use. The NMED has also requested that risk calculations be performed based upon a 
residential land-use scenario. Therefore, all three land-use scenarios will be addressed in this 
document. 

The SNL/NM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential exposure 
routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNLINM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any SNL/NM 
SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated 
water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor 'phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only_ constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNL!NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for Superfund" 
(RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to calculating 
potential intakes for radionuclides. A more in-depth discussion of the equations used in 
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD 
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy 
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993). 
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNL!NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD = exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

For nonradiological constituents of concern (COGs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COGs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation of 
the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *fR*CF*EF*ED 
I =~'---------------
' BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
C

5 
= Chemical concentration in soil (mg/kg) 

IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

C, *fR*EF*ED*(YvFor )lpEF) 
I =--------------~~--~~~ 
' BW *AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = ___::.-' ______________ _ 
a BW*AT 

D
8 

=Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact ( cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

ABS =Absorption factor (unitless) 
EF = Exposure frequency (events/year) 

AU6-05fWP/SNL05:R5700-D.doc D-5 840857.03 01 06/13/05 2:13PM 



ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = __.cc.w _____ _ 

w BW *AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C * K * IR * EF *ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 L/m3) 

IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNLINM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNLINM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNL!NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLINM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL!NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNLINM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNLINM will use them in risk 
assessments for all sites where the assumptions are consistent with site-specific conditions. All 
deviations will be documented. 

AU6-05/WP/SNL05:R5700-D.doc D-7 840857.03.01 06/13/05 2:13PM 



Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wktyr)a,b 350a,b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
7oa.b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kq) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,55oa.b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,950a,b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
100 Adulta.b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kq) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mq/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5, 700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta.b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d.e 10,95oe 
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5 d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction lnqested NA NA 

aRisk Assessment Guidance for Superfund, VoL 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997) 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNLINM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
3oa.b 

70 Adulta.b 

100 mg/dayc 

10,950d 

7,300d,e 
1.36 E-5 d 

16.5C 

101.8b 
0.25b,d 
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Drain and septic system site histories for the ten sites are as follows: 

Year Year Drain Year(s) 
Bldg and or Septic Septic Tank 

Site Sys tem System Effiuent 
Number Site Name Location Built Abandoned Sampled 

1995 (distal 

49 Bldg 9820 Drains Lurance 1958 end of No septic tank 
Canyon drainpipe at this site 

sealed) 
Bldg 9926 
Explosive 

Coyote 
I 101 Contaminated 1960 1991 1992, 1994 

Sumps and 
Tes1 Field 

Drains 

116 Bldg 9990 Septic Coyote 197 1 Early 1990s 1992, 1994, 
Syslem Tes1 Field 1995 

138 Bldg 6630 Seplic TA-111 1959 199 1 1994, 1995 Syslem 

140 Bldg 9965 Seplic Thunder 1965 1991 1992, 1994 Syslem Range 
1959 

(south Before 1994 system); (south 1992, 1994, 

Bldg 9925 Septic Coyote 
196511966 system); 1995 (wesl 

147 
Systems Test Field (west 1991 (west system); 1992, 

system); 
and nonh 

1995 (north 
1980 

system) 
system) 

(north 
system) 

Bldg 9930 Seplic Coyote 1992, 
149 

System Test Field 1961 1993 1994 

1974 
(Bldg. 

I 150 Bldg 9939/9939A Coyole 9939); 1993 1992, 1994 
Septic System Test Field 1982 

(Bldg. 
9939A) 

1991 

154 Bldg 9960 Sep1ic Coyote 1965 (seepage 1992, 1994 
Systems Test Field piiS); 1993 

(sepJic tank) 

161 Bldg 6636 Septic TA-111 197 1 1993 1992, 1994 Svstem 

Depth to Groundwater 
Depth to the regional aquifer at the ten sites is as follows: 

Site 
Number Site Name Location 

49 Bldg 9820 Drains 
Lurance 
Canvon 

101 
Bldg 9926 Explosive Contaminated Sumps and Coyote 
Drains Test Field 

11 6 Bldg 9990 Septic System 
Coyote 

Test Field 
138 Bldg 6630 Septic System TA-III 

140 Bldg 9965 Septic System 
Thunder 
Range 

147 Bldg 9925 Septic Systems 
Coyote 

Test Field 

149 Bldg 9930 Septic System 
Coyote 

Test Field 

150 Bldg 9939/9939A Septic System 
Coyote 

Test Field 

154 Bldg 9960 Septic Systems 
Coyote 

Test Field 
161 Bldg 6636 Septic System TA-III 

Drain and Septic Systems (DSS) Solid Waste Management Units 
49, 101, 116, 138, 140, 147, 149, 150, 154, and 161 

(Poster 1 of 3) 

The years that si te-specific characterization activities were conducted , and soil sampling depths at 

Year(s) Septic 
Tank and 

Seepage Pits 
Backfilled 

NA 

1995/1996 

1996 

1995 

1995/1996 

Before 1994 
(south system 

tanks); 
1996 (north 
and v.est 

system tanks) 

1996 

1996 

1996 (septic 
system) 

2005(HE 
seepage pi ts) 

1996 

Groundwater 
Deoth 1ft b!!sl 

107 

420 

230 I 
! 

475 

230 

41 

302 

315 

44 

466 

Site 
Number Site Name COCs 

49 Bldg 9820 Drains 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionuclides 

Bldg 9926 Explosive 
VOCs, SV OCs, metals, cyanide, 

101 Contam inated Sumps and 
chromium V I, and rad ionucl ides 

Drains 
VOCs, SVOCs, metals, cyanide, 

11 6 Bldg 9990 Septic System chromium V I, PCBs, and 
radionuclides 

138 Bldg 6630 Septic System 
VOCs, SV OCs, metals, cyanide, 

PCBs, and radionucl ides 
VOCs, SVOCs, metals, nitrate, 

140 Bldg 9965 Septic System cyanide, chromium VI and 
radionuclides 

147 Bldg 9925 Septic Systems 
VOCs, SVOCs, metals, and 

radionuclides 

149 Bldg 9930 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium V I, and radionuclides 

150 
Bldg 9939/9939A Septic VOCs, SVOCs, metals, PCBs, 
System and rad ionucl ides 

VOCs, SVOCs, metals, nitrate, 
154 Bldg 9960 Septic Systems chromium VI , HE compounds, 

and rad ionucl ides 

16 1 Bldg 6636 Septic System 
VOCs, SV OCs, metals, cyanide, 
chromium VI , and radionuclides 

Investigations 
All of these sites were selected by NMED for passive soil-vapor sampling to screen for VOCs and 
SVOCs, and no significant contamination was identified at any of the ten sites. 
A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits) so that locations for soil vapor samplers and soil borings could be selected. 
Soil samples were collected from directly beneath drainfield drain lines, next to or beneath seepage pits , 
and on either side of septic tanks to determine if COCs were released to the environment from drain sys
tems. 
A 160-ft-deep groundwater monitoring well (CYN-MW5), a 265-ft-deep groundwater monitoring well (CTF
MW1 ), a 365-ft-deep groundwater monitoring well (CTF-MW3), and a 135-ft-deep groundwater monitoring 
well (CTF-MW2) were installed at SWMUs 49, 116, 149, and 154, respectively. Groundwater samples 
were collected on a quarterly basis for eight quarters beginning in July 2002. Samples were analyzed for 
VOCs, SVOCs, HE compounds, RCRA metals, chromium VI , cyanide, nitrate plus nitrite, gross alpha/beta 
activity, and major anions and cations. 

each of these ten sites are as follows: 

I 
Buried 

Components Soil Sampling 
()) rain l.ines, Benrath 

Drywtlls) Drain lines, 
Site Located With Seepage Pits., 

Number S iteNt~m(' Backhor Drvwell s 

13ldg 9S20 

I 
49 

Drains None !994. 1995 

I 
Bldg 9926 
Explosive 

101 Contaminate 1995 1994, 1995 
d Sump:. and 
Drains 
Bldg 9990 

116 I Septic 1995 1995, 2002 
~tern 
13Jdg 6630 

138 1 Septic 1994 1994 
System 
Bldg 9965 1994, 1995. 140 I Septi c 1995 

2003 System 

Bldg 9925 

I I 147 I Septic 1994 1995.2002 
Sysrems 

Bldg 9930 
149 I Seplic 1994 1995. 2002 

System 
Bldg 

150 I 9939/9939A 
Septic 

1995 1995 

System 

II I Bldg 996{) 1994. 1995. 
154 Septic None 1996. 1997, 

System::; 1998, 2005 

131dg 6636 

I 19941 161 I Septic 1994 
System 

I Passive Groundwater 
Type'(s) of Drain System. ~tnd Soil· Moni10r \\'ell 
Soi l Sampling Depths (ft bgs) Vapor Installation and 

SampJino Samplin2 Period 

Drnin OUifaJI· I , II 

I 
200 I; 8 quarters of 

Surface Oisch;uge: I. II 
1994 AAmpling (2002· 

20().1) 

West Seepage Pit: 12, 22 
Middle and East Seepage Pit: 

16,26 I 1994 I None 
Septic T unk: 9 
Drywell: 4. 14 

Sapage Pns: 13 
2001; 8 quarters of 

1994 s.'mpling (2002· 
Septi c Tank : 8.5 20041 

Drainfich.l: 6.5, 16.5 1994 :'\lone 
Septic Tank: 10 

Seepage Pit II , 16, 21,26 
Septic Tank: 7 I 1994 I None: 
Drywcll: R. IS 

North Syucm: 
Drainfield: 9. 19 
Septic Tank: 9 

\Ve~t System: 
Drainfield: 5, 15 1994 I None 
Sepric Tank: 9 

South System: 
Drainfield: 5, 15 I Sept ic Tank: 10 

Seepi'lge Pit: 8 I 200 I ; 8 quart;;:;or 
IYY4 sampl ing (2002-

Sepric Tank: 7 2()()4.) -------
Drainiield: 4 

Septic Tank: 8 1994 I None 
East and West Seepage Pit'\: 8 

Septic System: ---t 
I Seepage Pit: 10, 10 2001: 8 quarters of 

Septic Tank: 9.5 1994 sampling (2002-
West S,·srem: 
North HF. Seepage P11: 21.5 , 24 

2004) 

South HF Sec a e f)lt : :!2. 23 

I 1994 None 
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Summary of Data Used for NF A Justification 
Soil samples were analyzed at on- and off-site laboratories for constituents of concern as listed in the table 
above. 
There were detections of VOCs at all ten sites; SVOCs were detected at SWMUs 49, 138, 147, and 154; 
PCBs were detected at SWMU 116; HE compounds were detected at SWMU 154. 
Arsenic was detected above the background value at SWMUs 140 and 154. Total chromium was detected 
above the background value at SWMUs 101, 154, and 161 . Barium was detected above the background 
value at SWMUs 138, 140, 147, and 154. Silver was detected above the background value at SWMUs 49 , 
101, 116, 138, 154, and 161 . Selenium was detected above the background value at SWMUs 101 , 140, 
and 154. Lead was detected above the background value at SWMUs 147 and 154. Nickel was detected 
above the background value at SWMU 138 and mercury was detected above the background value at 
SWMU 49. No other metals were detected above background values. 
Cyanide was detected above the MDL at SWMUs 101 , 116, 140, and 161 . 
Tritium was detected slightly above the background activity at SWMUs 101 , 147, and 149. Tritium was not 
detected, but the MDA exceeded the background activity at SWMU 138. U-235 and U-238 were not 
detected, but MDAs exceeded background activities at SWMUs 49, 101, 140, 147, 150, and 154. U-235 
was not detected, but the MDA exceeded the background activity for SWMUs 116, 149, and 161. 
All confirmatory soil sample analytical results for each site were used for characterizing that site, for per
forming the risk screening assessment, and as justification for the NFA proposal. 

Recommended Future Land Use 
Industrial land use was established for these ten sites. 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COGs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these ten sites. The risk assessment analysis evaluated the potential for adverse health 
effects for the residential land-use scenarios for nine of the sites. For the remaining site, SWMU 154, the 
risk assessment analysis evaluated the potential for adverse health effects for the industrial land-use sce
nario. 
The maximum value for lead was 30 mg/kg at SWMU 154 and 39.7 mg/kg at SWMU 147; both exceed the 
background value. The EPA intentionally does not provide any human health toxicological data on lead ; 
therefore, no risk parameter values could be calculated . The NMED guidance for lead screening concentra
tions for construction and industrial land-use scenarios are 750 and 1 ,500 mg/kg, respectively. The EPA 
screening guidance value for a residential land-use scenario is 400 mg/kg. Because, the maximum concen
tration for lead at these sites is less than the screening values, lead was eliminated from further considera
tion in the human health risk assessment. 
The non-radiological total human health His and estimated excess cancer risks for eight of the ten sites are 
below NMED guidelines for the residential land-use scenarios. 
For SWMU 140, the HI is below the residential land-use guideline, but the total estimated excess cancer 
risk is slightly above the residential land-use guideline. However, the incremental excess cancer risk value 
for this site is below the NMED residential land-use guideline. 
For SWMU 154, the total HI and the estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario due to the levels of 2,4,6-trinitrotoluene, the main contributor to the risk). 
Thus, the results for an industrial land use are presented here. The HI and the total estimated excess can
cer risk for SWMU 154 exceed the NMED industrial land-use guidelines. However, the incremental HI and 
excess cancer risk values for SWMU 154 are below the NMED industrial land-use guidelines. 
The incremental human health TEDEs for the industrial land-use scenario for the ten sites ranged from 
1.5E-1 to 5.3E-8 mrem/yr, all of which are substantially below the EPA numerical guideline of 15 mrem/yr. 
The incremental human health TEDEs for residential land-use scenario ranged from 4.0E-1 to 4E-8 
mrem/yr, all of which are substantially below the EPA numerical guideline of 75 mrem/yr. Therefore, these 
sites are eligible for unrestricted radiological release. 
Using the SNL predictive ecological risk and scoping assessment methodologies, it was concluded that 
there is not a complete ecological pathway for seven of the sites. For the remaining three sites (SWMUs 
49, 101 , and 150) the ecological risk is predicted to be very low. 
In conclusion, human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance for nine of the ten sites. Thus, these nine sites are proposed for CAC without institu
tional controls. For the rema ining site, SWMU 154, the human health risk under an industrial land-use sce
nario and the ecological risk are acceptable per NMED guidance. Thus, SWMU 154 is proposed for CAC 
with institutional controls . 

The total His and excess cancer risk values for the nonradiological COCs at the ten sites 
are as follows· 

Residential Land-Use Scenario 
Site Excess Cancer 

Number Site Name Haza rd Index Risk 
49 Bldg 9820 Drains 0.00 5E-8 Total 
101 Bldg 9926 Explosive 0.00 IE-7 Total 

Contaminated Sumps and 
Drains 

116 Bldg 9990 Septic System 0.01 4E-8 Total 
138 Bldg 6630 Septic System 0.20 6E-8 Total 
140 Bldg 9965 Septic System 0.33 IE-5' Total / 3.40E-6 Incremental 
147 Bldg 9925 Septic System O.o7 5E-8 Total 
149 Bldg 9930 Septic System 0.00 3E-8 Total 
150 Bldg 9939/9939A Septic 0.00 4E-8 Total 

System 
161 Bldg 6636 Septic System 0.11 5E-8 Total 

NMED Guidance < I < IE-5 

Industrial Land-Use Scenario 
Site Excess Cancer 

Number Site Na me Hazard Index Risk 
154 Bldg 9960 Septic System 4. 72' Total / 0.36 Incremental 3E-5' Total / 2.43E-6 Incremental 

NMED Guidance < I < IE-5 
Value exceeds NMED guidance for the specified land-use scenario; therefore, the incremental values are 

shown. 
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Drilling groundwater monitoring well CTF-MW2 north
west of SWMU 154 with the two HE seepage pits and 
an HE storage bunker in the foreground . 
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Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerqu,e_New Mexico 87115 
JAN 3 0 1997 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. Benito Garcia, Bureau Chief 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87505-2100 

Dear Mr. Garcia: 

Enclosed are two copies of the sixth submission of No Further Action (NFA) proposals for 
Sandia National Laboratories/New Mexico (SNUNM), ID Number NM5890110518-1. 
Nine SNUNM environmental restoration sites are included in this package: 

ou 1295 
Site 137 
Site 140 
Site 150 
Site 152 
Site 153 

ou 1335 
Site 86 
Site 90 
Site 115 
Site 191 

Building 6540/6542 Septic System 
Building 9965 Septic System 
Building 9939/9939A Septic System 
Building 9950 Septic System 
Building 9956 Septic System 

Firing Site (Building 9927) 
Beryllium Firing Site (Thunder Range)(Active) 
Firing Site (Building 9930)(Active) 
Equus Red 

Ecological risk assessments are not included with these proposals, but will be submitted as 
addenda following an agreement between NMED and DOE regarding how these assessments 
will be conducted and presented. 

If you have any questions, please contact John Gould at (505) 845-6089, or Mark Jackson at 
(505) 845-6288. 

Enclosures 

Si cerely, I/ r /J /) 
-€0j'f 1(. /J ~M 
ich/el J. Za orski 

f'Acting Area Manager 
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1.0 INTRODUCTION 

1.1 ER Site 150, Building 9939/9939A Septic System 
Sandia National Laboratories/New Mexico (SNUNM) is proposing a no further action (NFA) 
decision based on confirmatory sampling for Environmental Restoration (ER) Site 150, Building 
9939/9939A Septic System, Operable Unit (OU) 1295. ER Site 150 is listed in the Hazardous 
and Solid Waste Amendments (HSWA) Module IV (EPA August 1 993) of the SNUNM 
Resource Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility 
Permit (NM5890110S18-1) (EPAAugust 1992). . . . . 

1.2 SNUNM Administrative NFA Process 
This proposal for a determination of an NFA decision based on confirmatory sampling was 
prepared using the process presented in Section 4.5.3 of the SNUNM Program Implementation 
Plan (SNUNM February 1995). It follows guidance documented in Title 40, Code of Federal 
Regulations (CFR), Part 264.514[a] [2]) that states NFAs "must contain information 
demonstrating that there are no releases of hazardous waste (including hazardous 
constituents) from solid waste management units (SWMU) at the facility that may pose a threat 
to human health or the environment" (EPA July 1 990). The HSWA Module IV contains the 
same requirements for an NFA demonstration: 

"Based on the results of the RFI [RCRA Facility Investigation] and other relevant 
information, the Permittee may submit an application to the Administrative Authority for 
a Class Ill permit modification under 40 CFR 270.42(c) to terminate the RFI/CMS 
[corrective measures study] process for a specific unit. This permit modification 
application must contain information demonstrating that there are no releases of 
hazardous waste including hazardous constituents from a particular SWMU at the 
facility that pose threats to human health and/or the environment, as well as additional 
information required in 40 CFR 270.42(c)." (EPA August 1 993) 

If the available archival evidence is not considered convincing, SNUNM performs confirmatory 
sampling to increase the weight of the evidence and allow an informed decision on whether to 
proceed with the administrative-type NFA or to return to the site characterization program for 
additional data collection (SNUNM February 1995). 

The Environmental Protection Agency (EPA) acknowledged that the extent of sampling required 
may vary greatly, stating that: 

" ... the agency does not intend this rule [the second codification of HSWA] to 
require extensive sampling and monitoring at every SWMU .... Sampling is 
generally required only in situations where there is insufficient evidence on which 
to make an initial release determination. . .. The actual extent of sampling will 
vary ... depending on the amount and quality of existing information available." 
(EPA December 1 987) 

AU1 0-96/WP/SNL:R4080.DOC 1-1 301462.145.10.000 



This request for an NFA decision for ER Site 150 is based primarily on analytical results of 
confirmatory soil samples collected at the site. Concentrations of site-specific constituents of 
concern (COCs) detected in the soil samples were compared to background 95th percentile or 
upper tolerance limit (UTL) concentrations of COCs found in SNUNM soils (IT March 1 996) or 
other relevant background limits. If no SNUNM background limit was available for a particular 
COC, or if the COC concentration exceeded the SNUNM or other relevant background limit, 
then the constituent concentration was compared to the proposed 40 CFR Part 264 Subpart S 
(Subpart S) or other relevant soil action level for the compound (EPA July 1 990). 

A site is eligible for an NFA proposal if it meets one or more of the following criteria presented in 
the Environmental Restoration Document of Understanding (NMED November 1 995): 

• NFA Criterion 1: The site cannot be located or has been found not to exist, is a 
duplicate potential release site (PRS) or is located within and is therefore 
investigated as part of another PRS. 

• NFA Criterion 2: The site has never been used for the management (that is, 
generation, treatment, storage, or disposal) of RCRA solid or hazardous wastes 
and/or constituents or other Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) hazardous substances. 

• NFA Criterion 3: No release to the environment has occurred, nor is likely to occur 
in the future. 

• NFA Criterion 4: There was a release, but the site was characterized and/or 
remediated under another authority that adequately addresses corrective action, 
and documentation, such as a closure letter, is available. 

• NFA Criterion 5: The PRS has been characterized or remediated in accordance 
with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected 
future land use. 

Review and analysis of the ER Site 150 soil sample analytical data indicate that concentrations 
of COCs detected in soils at this site are less than SNUNM or other applicable background 
concentrations or proposed Subpart S or other action levels. Thus, ER Site 150 is being 
proposed for an NFA decision based on confirmatory sampling data demonstrating that 
hazardous waste or COCs that may have been released from this SWMU into the environment 
pose an acceptable level of risk under current and projected future land use (Criterion 5). 

1.3 Local Setting 
SNUNM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional 14,920 acres of land provided by land-use permits with Kirtland Air Force Base (KAFB), 
the United States Forest Service, the State of New Mexico, and the Isleta Indian Reservation. 
SNUNM has been involved in nuclear weapons research, component development, assembly, 
testing, and other research and development activities since 1945 (DOE September 1 987). 
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ER Site 150 is located on KAFB, and is approximately 0.7 miles east of Technical Area Ill (TA Ill). 
Access to the site is provided by paved and graded dirt roads that extend approximately 2.3 miles 
from the turn-off to TA Ill from Lovelace Road (Figure 1-1 ). ER Site 150 consists of the 
immediate area around a 750-gallon septic tank and two seepage pits southeast of 
Building 9939, and the drainfield north of Building 9939A that consists of four 6-foot long PVC 
distribution lines (SNUNM January 1995a) (Figure 1-2). The site encompasses approximately 
0.1 acres of land surrounding the septic tank and seepage pits, and 0.08 acres of land 
surrounding the drainfield. The site is flat-lying and has an average mean elevation of 5,614 feet 
above mean sea level (amsl). 

There is a thin veneer of allUvial fan depositsat ER Site 150~ Soilsamplinge:Xperience at fhis site 
indicates that there is caliche or cemented conglomerate at about 7 to 9 feet below the ground 
surface (bgs). This experience is supported by lithologic information obtained from LMF-1, a 
monitoring well approximately 0.2 miles north of ER Site 150. LMF-1 collared in a caliche/ 
cemented conglomerate that persists for about 10 feet and then is underlain by another 1 0 feet of 
mainly siltstone with some limestone. Permian Abo Formation silty claystones and claystones 
persist from this point at 20 feet bgs to beyond the water table which is at approximately 309 feet 
bgs or 5,314 feet amsl. Pennsylvanian Madera Formation shales, siltstones, and sandstones 
were encountered in LM F-1 at 351 feet bgs and persisted to the bottom of the well at 41 0 feet bgs 
(SNUNM August 1996). 

Vegetation at ER Site 150 consists predominantly of grasses including grama, muhly, dropseed, 
and gall eta. Shrubs commonly associated with the grasslands include sand sage, winter fat, 
saltbrush, and rabbitbush. Cacti are common and include cholla, pincushion, strawberry, and 
prickly pear (SNUNM March 1993). 

The water-table elevation is approximately 5320 feet amsl at Site 150, so depth to groundwater is 
approximately 294 feet. Local groundwater flow is believed to be in a generally west to northwest 
direction in the vicinity of this site (SNUNM March 1996a). The nearest production wells are 
northwest of the site and include KAFB-1, 2, 4, 7, and 14, which are approximately 5 to 6 miles 
away (SNUNM August 1996a). The nearest groundwater monitoring well is LMF-1 (SNUNM 
August 1996b ). 
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2.0 HISTORY OF THE SWMU 

2.1 Sources of Supporting Information 
In preparing the confirmatory sampling NFA proposal for ER Site 150, available background 
information was reviewed to quantify potential releases and to select analytes for the soil 
sampling. Background information was collected from SNUNM Facilities Engineering drawings 
and interviews with employees familiar with the site operational history. The following sources of 
information, hierarchically listed with respect to degree of importance, were used to evaluate ER 
Site 150: 

• Confirmatory subsurface soil excavation and sampling conducted in October 1994 
and January 1995 (SNUNM October 1994 and January 1995a, b and c); 

• Two survey reports, including a geophysical survey (Lamb 1994), and a passive 
soil gas survey (NERI June 1995 and August 1996); 

• Results of samples collected from the septic tank in 1992 (SNUNM June 1993) 
and 1994 (SNUNM May 1994a); 

• Approved RFI Work Plan for OU 1295, Septic Tanks and Drainfields (SNUNM 
March 1993, November 1994, December 1994, January 1995d, March 1995a, 
March 1995b, and May 1995; and EPA September 1994, January 1995, and 
March 1995); 

• Photographs and field notes collected at the site by SNUNM ER staff; 

• SNUNM Facilities Engineering building drawings (SNUNM June 1971 ); 

• SNUNM Geographic Information System data; and 

• The RCRA Facility Assessment (RFA) report (EPA April1987). 

2.2 Previous Audits, Inspections, and Findings 
ER Site 150 was first listed as a potential release site in the RFA report to the EPA in 1987 (EPA 
April 1987). This report contained a generic statement about this and many other SNUNM septic 
systems where sanitary and industrial wastes may have been discharged during past operations. 
This SWMU was included in the RFA report as Site 79, along with other septic and drain systems 
at SNUNM. All the sites included in Site 79 are now designated by individual SWMU numbers. 

2.3 Historical Operations 
The following historical information has been excerpted from several sources, including 
SNUNM March 1993, IT March 1994, and SNUNM November 1994. 
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Buildings 9939 and 9939A are known as the Evaluation Explosive Facility or the Molten Core 
Facility. Building 9939 was built in 1 967 but remained unoccupied until 1 977, when it was used 
to simulate nuclear meltdown tests. Metals involved in the testing included aluminum, steel, 
zirconium, and depleted uranium (DU). The possibility of DU surface contamination in the 
vicinity of Buildings 9939 and 9939A has been investigated as part of the OU 1335 site 
characterization process (SNUNM March 1 996b). A metallurgic testing laboratory was 
originally operated in Building 9939, from which laboratory waste such as acids, bases, xylene, 
hexane, methanol, ethanol, and vacuum pump grease may have been discharged to the septic 
system. Building 9939 contains floor drains and sinks and a restroom that discharged to a 
septic tank and two associated seepage pits. 

Building 9939A was constructed sometime between 1977 and 1979. Experiments involving the 
use of molten sodium and DU were performed outside the building. Potential releases from 
these experiments will be investigated as part of the OU 1335 site characterization process 
(SNUNM March 1 996b). A water-cooled laser was formerly located in the building, and 
noncontact cooling water was discharged directly to the floor drains that discharge to the 
drainfield north of the building. Several years ago, transformers containing polychlorinated 
biphenyls (PCB) exploded inside the building, but should not have entered the drainage system 
because the drains were closed (SNUNM March 1 993). 

The septic systems is no longer active. Building 9939, as of 1993, is connected to an extension 
of the City of Albuquerque sanitary sewer system (SNUNM July 1 993). The drainfield serving 
Building 9939A is no longer used and is not connected to any equipment inside the building. 
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3.0 EVALUATION OF RELEVANT EVIDENCE 

3.1 Unit Characteristics 
There are no safeguards inherent in the drain systems from Buildings 9939 or 9939A or in 
facility operations that could have prevented past releases to the environment. 

3.2 Operating Practices .. 
As discussed in Section 2.3, effluent was released to the Building 9939 septic tank and seepage 
pits, and to the Building 9939A drainfield, when the septic systems were active. Hazardous 
wastes were not managed or contained at ER Site 150. 

3.3 Presence or Absence of Visual Evidence 
No visible evidence of soil discoloration, staining, or odors indicating residual contamination 
was observed when soil samples were collected in the drainfield with the Geoprobe™or around 
the septic tank and seepage pits with the backhoe in January 1995 (SNUNM January 1995a, b, 
and c) 

3.4 Results of Previous Sampling/Surveys 
Sludge and aqueous samples were collected from the ER Site 150 septic tank in June and 
September 1992. The sampling report indicates that there is a primary and a secondary chamber 
to the septic tank. Removal of the septage waste in 1996 revealed that the tank consisted of only 
one chamber instead of two (SNUNM January 1996a). Therefore, the discussion of this survey 
presents the results from the two chambers in the original survey as though there were two sets of 
samples rather than a set of samples each from two different locations. Two sets of aqueous and 
sludge samples were taken from the septic tank. The aqueous samples were analyzed for volatile 
organic compounds (VOC), semivolatile organic compounds (SVOC), pesticides, PCBs, total 
metals, selected radionuclide constituents, and several miscellaneous analytes. Two VOCs were 
identified in both aqueous samples (trichloroethane [TCE] and 1 ,2-dichloroethene), and a third 
VOC (acetone) was identified in one of the samples. One SVOC was identified both samples 
(4-methylphenol), and a second SVOC (benzoic acid) was identified in one of the samples. No 
pesticides, cyanide, or PCBs were detected. Phenolic compounds and fluoride were detected in 
both samples. Oil and grease were detected in one of the samples. Several metals and 
radionuclides were detected. The sludge samples were analyzed for gross alpha and beta and 
selected radionuclide constituents. Several radionuclides were detected. The analytical results of 
these samples are presented in Appendix A.1. 

Septic tank sludge samples were collected in May 1994 (SNUNM May 1994a) for waste 
characterization purposes and were analyzed for VOCs, SVOCs, Toxicity Characteristic Leaching 
Procedure (TCLP) RCRA metals, isotopic uranium, and gamma spectroscopy radionuclides. Two 
VOCs were identified (TCE and 1 ,2-dichloroethene), and two SVOCs were identified (phenol and 
4-methylphenol). Barium was detected in the TCLP RCRA metal analysis; it was also detected in 
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the laboratory blank. Uranium isotopes were detected in the isotopic uranium analysis. Several 
radionuclides were identified in the gamma spectroscopy analysis. 

Septic tank liquid samples were also collected in May 1994 (SNUNM May 1994a) for waste 
characterization purposes. They were analyzed for VOCs, isotopic uranium, and tritium. Two 
VOCs were identified (TCE and 1 ,2-dichloroethene). Uranium isotopes were detected in the 
isotopic uranium analysis, and tritium was also identified. The results from the sampling of the 
septic tank in May 1994 are presented in Appendix A.2. 

A geophysical survey using Geonics™ Model EM-31 and EM-38 ground conductivity meter was 
performed north of Building 9939A and in the vicinity of the seepage pits and septic tank near 
Building 9939 in February 1994. An area of high electromagnetic conductivity was found at 
each of the survey locations. The high area near Building 9939A originally was interpreted to 
be the location of the drainfield and indicative of shallow and deep septic infiltration at the site. 
However, this information was not considered to be sufficiently reliable and was not used to 
determine sample locations; instead, backhoe excavation was used to locate the drainfield lines 
and determine sample locations. At the other survey location, the area of high electromagnetic 
conductivity was found trending to the southeast from the eastern seepage pit. It was thought 
that this could be indicative of a septic leachate plume (Lamb 1994, SNUNM January 1995a). 

A passive soil-gas survey was conducted in the area of the septic tank and seepage pits in 
May 1994 using PETREX™ sampling tubes to identify any releases of VOCs and SVOCs that 
may have occurred from the drainfield (SNUNM May 1994b). A PETREXTM soil-gas survey is a 
semiquantitative screening procedure that can be used to identify many VOCs and SVOCs, and 
to guide VOC and SVOC site investigations. The advantages of this sampling methodology are 
that large areas can be surveyed at relatively low cost, the technique is highly sensitive to 
organic vapors, and the result produces a measure of soil vapor chemistry over a two- to three
week period rather than at one point in time. Each PETREX™ soil-gas sampler consists of two 
activated charcoal-coated wires housed in a reusable glass test tube container. At each 
sampling location, sample tubes are buried in an inverted position so that the mouth of the 
sampler is about 1 foot below grade. Samplers are left in place for a two- to three-week period, 
and are then removed from the ground and sent to the manufacturer, Northeast Research 
Institute (NERI), for analysis using thermal desorption-gas chromatography/mass 
spectrometry. The analytical laboratory reports all sample results in terms of "ion counts" 
instead of concentrations and identifies those samples that contain compounds above the 
PETREX™ technique detection limits. In NERI's experience, levels below 100,000 ion counts 
for a single compound (such as perchloroethene [PCE] or TCE) and 200,000 ion counts for 
mixtures (such as benzene, toluene, ethylbenzene/xylene [BTEX] or aliphatic compounds 
[C4-C11 cycloalkanes]) under normal site conditions would not represent detectable levels by 
standard quantitative methods for soils and/or groundwater (NERI June 1995). 

Sixteen PETREX™ tube samplers were placed in a grid pattern that covered the area 
surrounding the septic tank and two seepage pits at this site (SNUNM May 1994b and NERI 
August 1996). A map showing the tube sampling locations and the analytical results of the ER 
Site 150 passive soil-gas survey is presented in Appendix A.3. The soil gas survey detected 
BTEX and aliphatics at four locations in the grid pattern surrounding the septic tank and 
seepage pits. Two of the locations (P-1 and P-8) were near one of the concrete pads adjacent 
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to Building 9939N and 9939S. The other two locations (P-7 and P-15) were within 15 feet of 
the seepage pits. Subsequent confirmatory soil samples collected immediately adjacent to the 
septic tank and seepage pits were analyzed for VOCs and SVOCs; no BTEX or aliphatics were 
detected in the soil samples. No PCE or TCE were found in detectable amounts in the passive 
soil-gas survey or subsequent soil samples. 

3.5 Assessment of Gaps in Information 
The most recent material in the septic tank was not necessarily representative of all discharges 
to the unit that occurred since it was put into service in the late 1970s. The analytical results of 
the various rounds of septic tank sampling were used, along witn process knowledge and other 
available information, to help identify the most likely COCs that might be found in soils 
surrounding the septic tank and seepage pits and beneath the drainfield, and to help select the 
types of analyses to be performed on soil samples collected from the site. While the history of 
past releases at the site is incomplete, analytical data from confirmatory soil samples collected in 
January 1995 (discussed below) are sufficient to determine whether releases of COCs occurred 
at the site. 

3.6 Confirmatory Sampling 
Although the likelihood of significant releases of hazardous constituents at ER Site 150 was 
considered low, confirmatory soil sampling was conducted to determine whether COCs above 
background or action levels were released via the septic system at this site. In October 1994, a 
Geoprobe™ was used to try to obtain soil samples near the septic tank and seepage pits 
(SNUNM October 1994). See Figure 1-2 for the location of these features. The goal was to 
start sampling at 8 feet bgs near the septic tank and 9 feet bgs near the seepage pits. The 
Geoprobe™ met refusal at six different locations ranging from 6.5 to 9 feet bgs, which is the 
approximate depths at the bottom of these units. One of the boreholes attempted was well 
removed from the septic tank and seepage pits. Therefore, the refusal problem was not 
localized to the septic tank and seepage pits. In January 1995, a backhoe was used to 
determine the cause of the borehole refusal problems at the septic tank and seepage pits 
(SNUNM January 1995a). From this backhoe work, it was determined that there was a surface 
of caliche or cemented conglomerate with rock fragments up to 6 inches in diameter at 7 to 
8.5 feet bgs. Because this shallow caliche/cemented conglomerate surface prevented any 
GeoproberM sampling, soil samples near the septic tank and seepage pits were collected with 
the backhoe (SNUNM January 1995b). The upper photograph in Figure 3-1 shows the soil 
sampling operation near the septic tank. The caliche layer prevented sampling any deep 
intervals near the seepage pits. Shallow interval confirmatory soil samples were collected on 
either side of the septic tank and on either side of each of the seepage pits on top of the 
caliche/cemented conglomerate surface. As part of the backhoe work at this site, the 
configuration of the small drainfield north of Building 9939A was verified (SNUNM 
January 1995a). The Geoprobe ™ was used to obtain soil samples from two locations in the 
drainfield, one on the eastern side and the other on the western side. See Figure 1-2 for the 
sample locations. Soil samples were collected easily from the shallow depth interval of 4 to 
8 feet at the eastern location, but four tries were necessary to obtain the sample for the shallow 
depth interval at the western location. Again, the caliche/cemented conglomerate surface 
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Collecting soil samples next to the Building 9939 septic tank with the backhoe, 
January 12, 1995. The two seepage pits are also shown. View looking northeast. 

Building 9939 septic tank septage removal and cleaning operation, 
January 3, 1996. View looking southeast. 

Figure 3-1. ER Site 150 Photographs 
3-4 



prevented deep interval soil sampling in the drainfield. With the exception of the lack of deep 
soil interval samples at this site, the confirmatory soil sampling program was performed in 
accordance with the rationale and procedures described in the Septic Tank and Drainfields 
(ADS-1295) RFI Work Plan (SNUNM March 1993) and addenda to the RFI Work Plan 
developed during the OU 1295 project approval process (SNUNM March 1993, November 1994, 
December 1994, January 1995d, March 1995a, March 1995b, and May 1995; and EPA 
September 1994, January 1995, and March 1995). A summary of the types of samples, number 
of sample locations, sample depths, and analytical requirements for confirmatory soil samples 
collected at this site is presented in Table 3-1. 

As discussed as the beginning of this section, because of the shallow caliche/cemented 
conglomerate surface and sampling problems related to it, soil samples near the seepage pit 
and septic tank were collected from immediately above the caliche/cemented conglomerate 
surface in the bucket of a backhoe. The subsurface soil samples in the drainfield were 
collected using the Geoprobe™ sampling system. The Geoprobe™ sampling tool was fitted 
with a butyl acetate (BA) sampling sleeve and was then hydraulically driven to the top of the 
designated sampling depth. The sampling tool was opened and driven an additional 2 feet in 
order to fill the 2-foot long by approximately 1.25-inch diameter BA sleeve. The sampling tool 
and soil-filled sleeve were then retrieved from the borehole. In order to minimize the potential 
for loss of volatile compounds (if present), the soil to be analyzed for VOCs was not emptied 
from the BA sleeve into another sample container. The filled BA sleeve was removed from the 
sampling tool, and the top 7 inches were cut off. Both ends of the 7-inch section of filled sleeve 
were immediately capped with a Teflon'" membrane and rubber end cap, sealed with tape, and 
placed in an ice-filled cooler at the site. The soil in this section of sleeve was submitted for a 
VOC analysis. 

Soil from the remainder of the sleeve was then emptied into a decontaminated mixing bowl. 
Following this, additional 2-foot sampling runs were completed in order to recover enough soil 
to satisfy sample volume requirements for the interval. Soil recovered from these additional 
runs was also emptied into the mixing bowl and blended with soil from the first sampling run. 
The soil was then transferred from the bowl into sample containers using a decontaminated 
plastic spatula. 

Soil samples from the seepage pits, drainfield, and septic tank were analyzed for VOCs, 
SVOCs, soil pH, RCRA metals, and isotopic uranium. The drainfield samples were also 
analyzed for PCBs. Also, to determine if radionuclides were released from past activities at this 
site, composite soil samples were collected from the drainfield and each of the seepage pits. 
The samples were analyzed by a commercial laboratory for tritium and were screened for other 
radionuclides using SNUNM in-house gamma spectroscopy. Samples were shipped to the 
off-site commercial laboratories by an overnight delivery service. Routine SNUNM chain-of
custody and sample documentation procedures were employed for all samples collected at this 
site. 

Quality assurance/quality control samples collected during this effort consisted of one set of 
duplicate soil samples from the shallow sampling interval in DF-1 (Figure 1-2) that were 
analyzed for VOCs, SVOCs, PCBs, RCRA metals, and isotopic uranium. A trip blank for each 
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Table 3-1 
ER Site 150: Confirmatory Sampling Summary Table 

Top of Sampling 
Number Interval at 

of Borehole Each Boring or 
Analytical or Sample Sample 

Samplinq Location p arameters L . ocat1ons Location 

Drainfield VOCs 2 4' 

SVOCs 2 4' 

PCBs 2 4' 

Soil_fl_H 2 4' 

PCBs 2 4' 

RCRA metals 2 4' 
Gamma spec. composite 2 4' 

Isotopic uranium 2 4' 

Tritium composite 2 4' 

Septic tank VOCs 2 8' 

SVOCs 2 8' 

Soil pH 2 8' 

RCRA metals 2 8' 

Isotopic uranium 2 8' 
composite 

Eastern seepage pit VOCs 2 8' 

SVOCs 2 8' 

Soil pH 2 8' 

RCRA metals 2 8' 

Gamma spec. composite 2 8' 

Isotopic uranium 2 8' 

Tritium composite 2 8' 

Western seE'lQ_age pit VOCs 2 8' 

SVOCs 2 8' 

Soil pH 2 8' 

RCRA metals 2 8' 

Gamma spec. composite 2 8' 

Isotopic uranium 2 8' 

Tritium composite 2 8' 

Notes 
PCB = polychlorinated biphenyls 
RCRA = Resource Conservation and Recovery Act 
Spec. = Spectroscopy 
SVOCs = Semivolatile organic compounds 
VOCs = Volatile organic compounds 
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Total 
Number of 

Investigative 
S I amples 

2 

2 
2 
2 
2 
2 
1 
2 
1 

2 
2 
2 
2 
1 

2 
2 
2 
2 
1 
2 
1 

2 
2 
2 
2 
1 

2 
1 

Total 
Number of 
Duplicate 
Samples 

1 

1 
1 

1 
1 

1 

Date(s) 
Samples 
Collected 

1/25/95 

...• 

1/12195 

1/12195 

1/12/95 
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set of soil samples shipped to the laboratory was analyzed for VOCs only. Several common 
VOC laboratory contaminants were detected in the trip blanks-acetone, 2-hexanone, methyl 
ethyl ketone (MEK), methyl isobutyl ketone, methylene chloride, toluene, and xylenes. These 
common laboratory contaminants were either not detected or were found in lower 
concentrations in the soil characterization samples. Soil used for the trip blanks was prepared 
by heating the material and then transferring it immediately to the sample container. This 
heating process drives off any residual organic compounds (if present) and soil moisture that 
may be contained in the material. It is thought that when the soil trip blank container was 
opened at the laboratory, it immediately adsorbed both moisture and VOCs present in the 
laboratory atmosphere, and therefore became slightly contaminated. 

Summaries of all constituents detected by commercial laboratory analyses for the confirmatory 
soil samples are presented in Tables 3-2, 3-3, and 3-4. Results of the SNUNM in-house 
gamma spectroscopy composite soil sample screening for other radionuclides are presented in 
Appendices A.4 through A.6. Complete soil sample analytical data packages are archived in 
the SNUNM Environmental Operations Records Center and are readily available for review and 
verification (SNUNM January 1995e). 

3.7 Rationale for Pursuing a Confirmatory Sampling NFA Decision 
As discussed in Section 3.4, the passive soil-gas survey identified some areas with VOC 
anomalies in the vicinity of the seepage pits and septic tank, but subsequent soil sampling did not 
confirm the existence of detectable concentrations of these compounds in soils beneath and 
around these units. 

Confirmatory soil sampling around the septic tank and seepage pits and in the drainfield did not 
identify any residual COCs indicating past discharges that could pose a threat to human health or 
the environment. As shown in Table 3-2, only below-reporting-limit concentrations of four VOCs 
(acetone, MEK, methylene chloride and toluene) that are common laboratory contaminants were 
detected in soil samples collected from this site. SVOCs and PCBs were not detected. The soil 
pH values ranged from 5.98 to 8.17. 

As shown in Table 3-3, the analytical results of the soil samples from the septic tank, seepage 
pits, and drainfield indicate that all of the eight metals that were targeted in the Site 150 
investigation were either (1) not detected, or (2) were detected in concentrations below the 
background UTL or 95th percentile concentrations presented in the SNUNM study of 
naturally-occurring constituents (IT March 1996). 

As shown in Table 3-4, the results of the isotopic uranium analysis were all below the 95th 
percentile background activity levels. Tritium was not detected in soil moisture from the 
composite samples collected near the seepage pits (Table 3-4). However, tritium was detected 
in soil moisture from the drainfield composite sample at an activity level of 260 picocuries per 
liter (pCi/L). Background tritium activity levels for SNUNM soils were not reported in the IT 
background report (IT March 1996). The soil moisture contained in soil samples such as these 
represents either infiltrated precipitation or water discharged from Building 9939A to the 
drainfield. It is therefore appropriate to compare the tritium activity level detected in the sample 
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Sample Sample Sample 
Number Matrix Type 

i Septic Tank Soil Samples: 
018915-1,2 Soil Field 
018916-1,2 Soil Field 

East Seepage Pit Soil Samples: 
018917-1,2 Soil Field 
018918-1,2 Soil Field 

Table 3-2 

ER Site 150 
Summary of Organic Constituents and pH Measurements in Confirmatory Soil Samples 

Collected Around the Septic Tank and Seepage Pits, and in the Drainfield 

VOCs 

Top of Method 8240 
Sample Sample SVOCs 

Sample Location Interval 2-Hexa- Meth. Total Method 
Date (Figure 2) jfbg~) Acetone none MEK MIBK Chloride Toluene X_ylenes 8270 

1/12/95 ST-1 8 NO NO NO ND 2.4 B,J 1.5J NO ND 
1/12/95 ST-2 8 NO NO NO ND 2.7 B,J NO NO ND -----

1/12/95 SPH 8 NO NO NO NO 2.1 B,J NO NO NO 
1/12/95 SP1-2 8 NO NO NO NO 2.3 B,J NO NO NO 

------
West Seepage Pit Soil and QA Samples: 
018919-1,2 Soil Field 1/12/95 SP2-1 8 NO NO NO NO 2.8 B,J NO NO ND 
018920-1,2 Soil Field 1/12/95 SP2-2 8 1.1 J NO NO NO 2.6 B,J NO ND ND 
021455-1 Soil TB 1/13/95 Site 150 NA 24 NO -12 NO 4::~ B~J 2.4 J NO NS -- --·---

·------ - --- ------------f-· 
Drainfield Soil and QA Samples: 
018942-1,2 Soil Field 1/25/95 OF-1 4 5.6 J NO 3.9 J NO 1.5 B,J NO ND ND ---
018943-1,2 Soil Dupl. 1/25/95 DFD-1 4 NO NO NO ND 1.6 B,J NO NO NO 
018944-1,2 Soil Field 1/25/95 OF-2 4 8.4 J NO NO NO 1.6 B,J NO NO NO 
021636-1 Soil TB 1/25/95 Site 150 NA 96 3.6 J 44 3.1 J 3.6 B,J NO 1.3 J NS 

Soil pH 

ASTM 
PCBs Method 

Method GJ 4972 
8080 (pH units 

NS ug/kg 5.98 
NS ug/kg 7.19 

NS ug/kg 7.61 
NS ug/kg 7.73 

NS ug/kg 7.63 
NS ug/kg 8.17 
NS ~g~~~L NS ------

NO ug/kg 7.6 -----
NO ug/kg NS 
NO ug/kg 7.7 
NS ug/kg NS 

Laboratory Reporting Limit for Soil 10 10 10 10 5 5 5 330 or 1 ,60C 

~5:dl ----------· --- ----c._--,-----
Proposed Subpart S Action Level For Soil 8E+06 None 5E+07 4E+06 9E+04 2E+07 2E+08 NA lJ7k 
Notes: 
Note: no deep interval samples collected around the seepage pits or drainfield due to Geoprobe refusal at approximately 9 feet below the ground surface. 
B = Compound detected in associated blank sample MEK = Methyl ethyl ketone PCBs = Polychlorinated biphenyls 
Dupl. = Duplicate soil sample Meth. chloride = Methylene chloride QA = Quality assurance 
fbgs =feet below ground surface MIBK =Methyl isobutyl ketone, or SVOCs = Semivolatile organic compounds 
J = Result is detected below the reporting limit 4-Methyl-2-pentanone TB = Trip blank 

or is an estimated concentration. NA = Not applicable ug/kg = Micrograms per kilogram 
ND = Not detected VOCs = Volatile organic compounds 
NS = No sample collected 
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Table 3-3 

ER Site 150 
Summary of RCRA Metals in Confirmatory Soil Samples 

Collected Around the Septic Tank and Seepage Pits, and in the Drainfield 

Top of 
Sample Sample RCRA Metals, Methods 6010 and 7471 

Sample Sample Sample Sample Location Interval 

Number Matrix Type Date (Figure 2) (fbgs) As Ba Cd 

~~plic Ta!"Jk S9il Samples: 
018915-2 Soil Field 1/12/95 ST-1 8 4.9 59.2 NO 
018916-2 Soil Field 1/12/95 ST-2 8 4.7 17.4 ND 

East Seep~g~!='!t S~~~f!l[>les: ---· 
018917-2 Soil Field 1/12/95 SP1-1 8 3 37.9 ND 

. ------------ --------- ------
018918-2 Soil Field 1/12/95 SP1-2 8 4.9 49.2 ND ------

West Seepaqe Pit Soil Sam les: 
018919-2 Soil Field 1/12/95 SP2-1 8 3.8 103 ND 
018920-2 Soil Field 1/12/95 SP2-2 8 2.8 62.1 ND 

----
Q~~!!f~!d S<:Jii_Sarnpl~~: __ 

--~---- ------ ----- ----------- - -----· ·- ---- --------·-
018942-2 Soli Field 1/25/95 DF-1 4 3 60.4 __ f\!Q__ ----- --------- -------- -------- -------- ·-----·-· -----
018943-2 Soil Dt,!P!:_ f- 1/25/95 DF0-1 4 4.2 76.7 ND -- r--· 
018944-2 Soil Field 1/25/95 DF-2 4 2.6 38.6 ND 

LabQ~~t~rz'B~rrti ~9..!:Lrni~1r soil 1 1 0.5 ---------- ----·------
---------

Number of SNUNM Background Soil Sample Analyses • 15 727 1,740 
SNUNM Soil Background Range • ~-7~g_ 0.5-495 ~.0027-6.2 ---·-
SNUNM Soil Bac~round UTL or 95th Percentile • 7 214 0.9 

·-

Prooosed Subpart S Action Level For Soil 0.50 6,000 80 

Note: no deep i"nterval samples collected around the seepage pits or drainfield due to Geoprobe refusal 
at approximately 9 feet below the ground surface. 
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Cr, total Pb Hg Se 

5 3.6 J ND ND 
4.4 NO ND ND 

ND ND NO ~~ 
3.4 ND NO ND 

4.7 ND NO ND 
3 ND NO ND 

------ ----
5.4 6.9 NO NO 
4 5.6 f\!Q__ ND - -----

3.4 5 NO ND 

1 5 0.1 r---'2._.5 __ ----· -----------

647 536 1,724 2,134 
0.5-31.4 0.75-103 0.0001-0.68 0.037-17.2 

15.9 11.8 <0.1 <1.0 
80,000 •• 400 ••• 20 400 

Ag c::J 
ND mglkg 
ND mglkg 

ND __!!!~9_ -----
ND ~g_ 

ND ~g_ 
ND ~ 

------------ -·---
ND ~g_ 
ND __!!!~9_ ·-----
ND mq/kg 

1 _f!l~9_ ------

2,302 NA 
0.0016-8.7 __!!!9_/!<JL -----

<1.0 mglkg 
400 mglkg 
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Table 3-3, concluded: 

ER Site 150 
Summary of RCRA Metals in Confirmatory Soil Samples 

Collected Around the Septic Tank and Seepage Pits, and in the Drainfield 

Notes: 
As =Arsenic. Arsenic background concentrations presented above are based on analyses of subsurface soil samples collected in the Coyote Test Field (CTF) area. 
Ba = Barium. Barium background concentrations presented above are based on analyses of subsurface soil samples collected in the southwest and CTF areas. 
Cd = Cadmium. Cadmium background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF, and Offsite areas. 
Cr = Chromium. Chromium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest area. 
Pb =Lead. Lead background concentrations presented above are based on analyses of subsurface samples collected in the Southwest and Offsite areas. 
Hg = Mercury. Mercury background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Se = Selenium. Selenium background concentrations presented above are based on analyses of surface and subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Ag = Silver. Silver background concentrations presented above are based on analyses of subsurface soil samples collected in the 

North, Tijeras, Southwest, CTF, and Offsite areas. 

Dupl. = Duplicate soil sample 
fbgs = Feet below ground surface 
J = Result is detected below the reporting limit or is an estimated concentration. 
mglkg = Milligrams per kilogram 
NA = Not applicable 

NO= Not detected 
UTL = Upper Tolerance Limit 
• IT March 1996 
•• 80,000 mg/kg is for Cr'' only. For cr•·, proposed SubpartS action level is 400 mg/kg. 
••• No proposed SubpartS action level for lead in soil, 400 ppm is EPA proposed residential scenario action level (EPA July 1994) 
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Table 3-4 

ER Site 150 
Summary of Isotopic Uranium and Tritium in Confirmatory Soil Samples 

Collected Around the Septic Tank and Seepage Pits, and in the Drainfield 

Isotopic Uranium 

Method HASL-300 

Top of (pCi/g) 

Sample Sample U-233/ U-233/ U-233/ 

Sample Sample Sample Sample Location Interval U-234 U-234 U-234 U-235 U-235 U-235 U-238 

Number Matrix Type Date (Figure 2) (fbgs) Result Error • M.D.A. Result Error • M.D.A. Result 

Septic Tank Soil Sample: 

018915-5 Soil Composite 1/12/95 ST-1/2 8 1.6 0.25 0.041 0.032 0.027 0.032 1.1 

- ------ -------- -----
1 
East Seepage Pit Soil Samples: 

1 018917-s Soil Field 1/12/95 SP1-1 8 1.1 0.18 0.041 0.047 0.031 0.03 0.8 

018918-5 Soil Field 1/12/95 SP1-2 8 1.3 0.21 0.069 NO 0.034 0.055 0.97 -- ------ ------- -----·-·-- ------ -·-----
018917-3 Soil Composite 1/12/95 SP1-1/2 8 

West Seepage Pit Soil Samples: 

018919-5 Soil Field 1/12/95 SP2-1 8 1.3 0.22 0.031 NO 0.024 0.031 1 ------ ------- ···----
018920-5 Soil Field 1/12/95 SP2-2 8 1.6 0.24 0.041 0.077 0.04 0.039 1.1 

018919-3 Soil Composite 1/12/95 SP2-1/2 8 

---- ----------
Drainfield Soil Samples: 

018942-5 Soil Field 1/25/95 DF-1 4 1.2 0.2 0.012 0.049 0.032 0.031 0.95 

018943-5 Soil Duplicate 1/25/95 DFD-1 4 1.2 0.19 0.044 NO 0.022 0.036 0.91 
------· --------- -----------

018944-5 Soil Field 1/25/95 DF-2 4 0.86 0.15 0.035 NO 0.02 0.026 0.76 

018942-3 Soil Composite 1/25/95 DF-1/2 4 

Number of SNUNM Background Soil Sample Analyses •• 14 283 90 

I 
I 

----
SNUNM Soil Backg~~und Range •• 0.44-<5.02 0.004-3 0.153-2.3 

SNUNM Soil Backgrou11d 95th Percentile •• <5.02 0.16 1.4 ----
Nationwide Tritium Range in Precipation and Drinking Water ••• NA NA NA 

-

Tritium 

Method 

EPA-600 906.0 

(pCi/L) 

U-238 U-238 

Error • M.D.A. Result Error • M.D.A. 

0.19 0.047 

---

0.14 0.011 

0.17 0.052 

NO 150 260 

0.18 0.031 
·-- --

0.18 0.052 

NO 150 250 . 

I 

0.16 0.026 
1 

0.15 0.011 

0.14 0.035 

260 150 230 

u 
u 
u 

100-400 
·-··-[. __ --- --

Note: no deep interval samples collected around the seepage pits or drainfield due to Geoprobe refusal at approximately 9 feet below the ground surface. 
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Notes: 

U-233 = Uranium 233 

Table 3-4, concluded 
ER Site 150 

Summary of Isotopic Uranium and Tritium in Confirmatory Soil Samples 
Collected Around the Septic Tank and Seepage Pits, and in the Drainfield 

U-2~4 = Uranium 234. Uranium 233/234 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 

U-235 = Uranium 235. Uranium 235 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 

U-238 = Uranium 238. Uranium 235 background concentrations presented above are based on analyses of surface and subsurface soil samples collected in the 

Southwest area. 

fbgs = Feet below ground surface 

M.D.A. = Minimum detectable activity 

N D = Not detected 

pCi/g = Picocuries per gram 

pCi/L = Picocuries per liter 

U = Undefined for SNUNM soils 

UTL = Upper Tolerance Limit 

* Error = +- 2 sigma uncertainty 

** IT March 1996 

***EPA October 1993 
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soil moisture to naturally-occurring tritium levels found in precipitation or drinking water 
samples. The tritium activity level of 260 pCi/L detected in the drainfield sample was therefore 
compared to and found to be within the naturally occurring tritium activity range of 100 to 
300 pCi/L found in precipitation samples collected from locations throughout the U.S., and 
100 to 400 pCi/L in drinking water samples collected from locations around the country (EPA 
October 1 993). This comparison indicates that tritium is not present above natural background 
levels in soil moisture beneath the drainfield at this site. 

The gamma spectroscopy semiqualitative screening of composite samples from the drainfield 
shallow and deep sampling intervals did not indicate significant concentrations of other 
radionuclides in soils at this site (Appendices A.4 through A.6). 

Although it was not possible to obtain any deep soil samples at ER Site 150 to confirm that no 
COCs existed at depth, it is highly unlikely that any COCs will travel far through the many 
low-permeability rock layers (including the near-surface caliche or cemented conglomerate and 
the underlying Abo Formation silty claystones and claystone) underlying this site. 

Finally, the ER Site 150 septic tank contents were removed, and the tank was cleaned in January 
1996 (SNUNM January 1 996a). This activity is displayed in the lower photograph of Figure 3-1. 
The tank was then inspected by a representative of the New Mexico Environment Department to 
verify that the tank contents had been removed, and the tank was closed in accordance with 
applicable State of New Mexico regulations (SNUNM January 1996b). 
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4.0 CONCLUSION 

Sample analytical results generated from this confirmatory sampling investigation have shown that 
detectable or significant concentrations of COGs are not present in soils at ER Site 150, and that 
additional investigations are unwarranted and unnecessary. Based on archival information and 
chemical and radiological analytical results of soil samples collected next to the septic tank and in 
the drainfield, SNUNM has demonstrated that any contaminants present at this site pose an 
acceptable level of risk under current and projected future land use (Criterion 5 of Section 1.2). 
Therefore, ER Site 150 is recommended for an NFA determination. 

Ecological risk has not been specifically addressed in this NFA. However, the RCRA metals, 
isotopic uranium, and tritium were either not detected or were detected in concentrations less than 
SNUNM or other background concentrations. Also only trace levels of a few VOCs were 
identified, and these levels are probably the result of laboratory contamination. This information 
indicates that there is an acceptable level of ecological risk present at this site, and no further 
assessment of ecological risk is planned for ER Site 150. 
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Appendix A 

OU 1295, Site 150 
Results of Previous Sampling and Surveys 



Appendix A.1 

ER Site 150 
Summary of Constituents in the 1992 Septic Tank Samples 
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Summary of Constituents in the 1992 Septic Tank Samples 

Results of Septic Tank Analy~s 
(UQIJIO SAMPlES] 

Building NoJArea: 9939 CTF 

Tank ID No.: AD89042R (Primary Chamber) 

Date Sampled: 6/10192 

Sample 10 No.: SNLA-oo94 12 

State COA 

Yeuured Dlaehatge Ole charge 
Ana lytleaJ P"arametllf Concentration Umit Umlt Com me-nte 

VolatJ1e ~nics fEP A 524) lmg/1} (mgl1) (mg.11 I 
1.2 ·Dichloroethene (to tall 15 NR NR 

Tridlloroethene 83 0.1 (TT0-5.0) Excaeds State and COA Umils : Exceeds RCRA TC limit of 0.5 mall 

Semivolatile Org;I!Iics (EPA 525} lmai1) (ITJgtl) (mgiiJ 

4-Methylpherlc:X 0.25 0.005 (TT0-5.Q) Exceeds State Limit 

I 
Pesticides (EPA 508} (mCl/1) (mg/1) (mall) I 
None deiBCted above laboratory NR (TT0-5.0) 

~limits. I 
PCBs (EPA 608) (mCl/1) (mg/1) (mgi1) I 
None detected above laboratory 0.001 (TTo-s.o) I 
reoorti_ng limits. 

AleraJs (mall) (mall) lmg/1) 

Arsanic 0.0057 0.1 2.0 I 
Barium 4.0 1.0 20.0 /Exceeds State Limit 

Cadmium 0.012 0.01 2.8 Excaeds State Limit 

C.'1rcmium 0.016 0.05 20.0 

Coooer 0.27 1.0 16.5 

l..sa:l 0.038 0.05 3.2 

=">""=<> 0.33 0.20 20.0 ExCeeds State Limit 

Mercury NO (0.0002()) 0.002 0.1 

N"ld<el 0.061 NR 12.0 

Selenium 0.0051 0.05 2.0 

Silver NO (0.010) 0.05 5.0 

ThaJium - NR NR Not analyzed 

Zinc 2.2 10.0 28.0 

Uranium - 5.0 NR Not analyzed 

Msc:a/1aneous AnaJyres (mg/1) (mg/1) (mg/1) 

Pheoolic Comcounds 0.44 0.005 4.0 Excaeds State Limit 

NitratesJNilritas NO (0.20) 10.0 NR 

~aldehyde ND (0.2a) NR 260.0 

Fiuoride 0.41 1.6 180.0 

~ ND (0.010) 0.2 8.0 

Oi and Grease NO (5.0) NR 150.0 

P.adiologicai_Anaiys8s (pCU1) (pCU1) (pCU1) 

Radium 226 <45 30.0 NR 
Radium 229 <8.6 30.0 NR 
Gross Alpha -4 +1- 19 NR NR 

G-oss Beta 71 +1- 62 NR NR 

Tritium ..J.W +1- 580 NR NR 

NR • Not Regulated; NO{ I. I) • Not Detected (Reponing Umit); TC • Toxicity Characteristic of Hazardous Waste 
-:c.-, and so- Ooochor9e lma ... tor~- only. c.., lima_,.,~ a~..,..,.,.,..._,. and"" Mph:,.,..._.,.,.. limn..,...,.,., ........ ~ ono or -.... "'""- ................. 
"*~·Ctyol ~ N.l.l S...rU... ard W _ __,.,C«-noi Clrdnonoo (19901. Sodon 1-~l. and N- ""''""' W&IIWO-Ja.irveor-.n:.Comrn...,., ~-(19&11. s.cnon ).lOO 
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Appendix A.l, continued 

ER Site 150 
Summary of Constituents in the 1992 Septic Tank Samples 

Building NoJArea: 

Tank 10 No.: 
' 

Date Sampled: 

Sample 10 No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

j Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-21 4 

Radium-226 

Thorium-234 

Thallium-208 

N D • Not Detected 
NA • Not Applicable 

I 

Results of Septic Tank Analyses 
(Sludge Sample) 

9939 PRIMARY TANK CTF 

A089042R 

9/30/92 

SNLA009412 

Measured .±. 2 Sigma 
C::lncentration Uncertainty 

2E+01 2E+01 

1E+02 3E+01 

1 E+01 2E+01 

1.3E+02 3E+01 

1 E+01 2E+01 

1.1 E+02 3E+01 

2E+01 2E+01 l 
9E+01 3E+01 

-3E+02 I 3E+02 I 
0.172 (0.2)- 0.0139 (0.1) 

<0.0160 (<0.0175) NA 

0.343 {<0.298) 0.0958 

0.0390 (<9.0200) 0.0710 

0.159 (0.2) 0.0139 (0.2) 

3.84 (<0.31 0) 0.191 

0.154 (15) 0.453 (4) 

<0.0136 (<0.0159) NA 

Units 

pCiig 

pCilg 

pCilg 

pCilg 

pCLig 

pCiig 

pCilg 

pCilg 

pCill 

pCilml 

pCilmL 

pCilmL 

pCilmL 

pCilmL 

pCilmL 

pCilmL 

pCilmL 

Note: Values in parenthesis are measurements reported by Enseco/RMAL in pCi!g (wet 
weight). 
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L~ .:>Itt: L.JV 

Summary of Constituents in the 1992 Septic Tank Samples 

Results of Septic Tank Analyses 
(UOUIO SAMPLES] 

BulldlnQ NoJArea: 9939 CTF 
Tame ID No.: AD 89042R (Seconda!:Y) 

I Om Same!ed: 6/1 Or32 
'Sample ID No.: SNLA-009413 

sta .. 
COA I Meuured Olsetwg. 
~ I An.lytlc.al Para me let' Concentntlon Umlt Comments 

Voiatile OrQanics (EPA 524) I (mQI11_ I (mgil) I (mgil) I I 
Acatone 0.98 I NA NA I 
1 .2-DichlorOOII'lene 0.88 I NA I NA I 
T richloroell'lene 0.75 0.1 I (TT0-.5.0) !Exceeds State Limit Exceeds ACAA TC limit ol 0.5 mg/L 

Semivolatile Organics (EPA 625) (mqll) (mQI11_ I jmgil) I 
Benzoic acid 0.23 NA QI0-.5.01 

4-Melhvl phenol 0.12 0.005 QI0-.5.0) I Excaec:s Stale Limit 

Pesticides tEPA 608) I (mq,1) . (mg.1} I (mgi11 I 
None de1ectad above laboratory_ NR I (TTo-s.o1 I 
reoorting limits I I 
PCBs (EPA 6D8) I (mgll) (mgll) I (mgll) I 
None detectad above laboratory 0.001 I (TTo-s.oJ I 
reoortinq runits I I I 

I 
Metals (mg/1) (mg/1) I (mg/11 I 
Arsenic NO (0.0050) 0.1 I 2.0 I 
Barium I 0.11 1.0 I 20.0 I 
Cadmium NO (0.0050) 0.01 I 2.8 I 
Chromium NO (0.010) 0.05 I 20.0 I 
Coooer 0.061 1.0 I 16.5 I 
Lead 0.014 0.05 I 3.2 

Manaanese 0.12 0.20 I 20.0 I 
Mercury NO (0.00020) 0.002 0.1 

Nickel ND (0.040) NA 12.0 

Selenium ND (0.0050J 0.05 2.0 I 
Silver NO 10.010) 0.05 5.0 I 
Thamum - NR NA I Not analYzed 

Zinc 0.48 10.0 28.0 I 
Uranium 5.0 NA Not analYZed 

Msca/Janeous ~ (rng.1) (mg,1) (mg/1) I 
Phenolic Compounds 0.049 0.005 4.0 I Excaees Stata Limit 

NitratesiNI !rites ND(0.10) 10.0 NA 

~aldehyde ND(0.50l NA 260.0 I 
Fluoride 0.51 1.6 180.0 

'Qtanide NO (0.010) 02 8.0 

Oi and Grease 11.6 NR 150.0 

Fladloloaica/ A/1al)'sa$ (pCIA) (pCIA) (pCIJ1) 

Radlun 226 <48 30.0 NR 

Racium 228 <9.5 30.0 NA 

G"oss Alpha -5 +/- 20 NR NR I 
Gross Beta 94 +/- 60 NR NR I 
Tritium 270 +/- 600 NR NR I 
NR • Not Regulated; ND(U) • Not Detected (Reporting Limit); TC • Toxicity Characteristic of Hazardous Wasta 
~: ~ and SU.o DioctwQo Una .,. lot _._, - orly. Cqolima rt;#'/., diiCII&t9o ol wrw<ltY o111UO<'II and noc NPIC,.,... -· ,... lma ._,., ofioort ~ ""o or 
bobw ... ll<rlaoo ol tho ~ 
Aol_.._ • Clv ol ~ l<lol s.._r U.O and W_.....,._ c:.o..r.:. C>dlnance (11«11. S.CSion llrllrJ and N- ""'"" W.10< 0..W.V C........ ~ ~ (1 1101). Soct""' ). 1 00 

A-4 



Appendix A.2 

ER Site 150 
Summary of Constituents in the 1994 Septic Tank Samples 
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Appendix A.2 

ER Site 150 

Summary of Constituents in the 1994 Septic Tank Samples 

Sample 
Number 

015460-1 

015460-2 

015460-4 

015460-3 

015460-9 

015460-7 

015460-6 

015460-5 

Sample 
M atrix 

Liquid 

Sludge 

Sludge 

Sludge 

Sludge 

Sludge 

Liquid 

Liquid 

Sample 
T l_ype 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

. 
Field 

Sample 
D ate 

5/5/94 

5/5/94 

5/5/94 

5/5/94 

5/5/94 

5/5/94 

5/5/94 

5/5/94 

B = Compound detected in the laboratory blank. 

Me tho d Compound Name 

8240 (VOCs) I ,2-Dichloroethene 

8240 (VOCs) Trichloroethane 

8240 (VOCs) I ,2-Dichloroethene 

8240 (VOCs) Trichloroethane 

8270 (SVOCs) Phenol 

8270 (SVOCs) 4-Methylphenol 

TCLP/6010 Arsenic 

TCLP/6010 Barium 

TCLP/6010 Cadmium 

TCLP/6010 Chromium 

TCLP/6010 Lead 

TCLPn470 Mercury 

TCLP/6010 Selenium 

TCLP/6010 Silver 

Uranium series: 

Gamma Spec. Uranium 238 

Gamma Spec. Thorium 234 

Gamma Spec. Radium 226 

Other radionuclides: 

Gamma Spec. Potassium 40 

U-07W Uranium 238 

U-07W Uranium 235 

U-07W Uranium 233/234 

U-07W Uranium 238 

U-07W Uranium 235 

U-07W Uranium 233/234 

H-05-W Tritium 

Result 

370 

3.3 J 

350 

2,200 

3.1 J 

62 

ND 

0.99 B 

ND 

ND 

ND 

ND 

ND 

ND 

6.56 

6.57 

1.59 

0.77 

28 

0.34 

58 

0.64 B 

ND 

1.1 

350 

Detection 
Limit or 
M.D.A 

12 

12 

100 

100 

6.6 

6.6 

0.2 

0.02 

0.01 

0.02 

0.1 

0.0002 

0.4 

0.02 

NR 

NR 

NR 

NR 

0.024 

0.009 

0.027 

0.028 

0.063 

0.086 

270 

+- 2 Sigma 
Uncertainty 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.548 

0.549 

0.434 

0.231 

3.2 

0.076 

0.61 

0.17 

0.042 

0.24 

170 

J = Result is detected below the reporting limit or is an estimated concentration 
M.D.A = Minimum Detectable Activity 

NR = Not reported by laboratory 
pCi/g = Picocuri.es per gram 
pCi/L = Picocuries per liter 

mg/kg = Milligrams per kilogram 
mgll = Milligrams per liter 
NA = Not applicable 
ND = Not detected 

A-6 

Spec = Spectroscopy 
SVOCs = Semivolatile organic compounds 
TCLP =Toxicity Characteristic Leaching Procedure 
VOCs =Volatile organic compound 
ug/L = Micrograms per liter 

Units 

ug/L 

ug/L 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/L 

pCi/L 

pCi/L 

pCi/L 
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Summary of 1994 PETREX1M Passive Soil-Gas Survey Results 

Table 1 
PETREX Relative Soil Gas Response Values 

(in ion counts) 

STD Site 150 

Sample PCE TCE BTEX Aliphatics 

1 5,882 ND 746,468 518,668 
2 7,429 5,111 68,444 44,810 

3 ND 25,741 88,202 58,597 
4 ND 31,281 41,612 53,926 
5 ND 955 17,837 6,833 

6 4,691 ND 5(},454 41,467 
7 ND ND 298,987 221,626 

8 ND ND 788,320 328,176 
9 ND ND 39,816 26,738 

11 ND ND 32,392 29,498 
12 ND ND 977 6,488 
13 ND ND 15,037 24,738 
14 ND ND 185,310 63,565 
15 ND ND 273,142 191,157 
16 ND ND 106,006 89,054 

* 47 3,924 ND 114,218 144,719 

* 48 ND ND 23,640 123,350 

PCE - Tetrachloroethene 
Indicator Mass Peak:(s) 164 

TCE - Trichloroethene 
Indicator Mass Peak:(s) 130 

BTEX - Benzene, Toluene, Ethylbenzene/Xylene(s) 
Indicator Mass Peak:(s) 78, 92, 106 

Aliphatics - C4-C9 Aliphatic Hydrocarbons 
Indicator Mass Peak:(s) 56, 70, 84, 98, 112,126 

* QAJQC Blank Sample 
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Summary of 1994 PETREXTM Passive Soil-Gas Survey Results 

Bldg. 
9939 

r-·---......, 
~ 

.': Bldg. 9939N· 
i l .: .. ,, .... n"_~ 
~, ............ ~~-.-.. -~, 

j Bldg. 
99395 

Legend 

P-13 
$ 

423200 

P-5 
9 

P-16 
e 

Septic 
Tank 

9 PETREX 1111 Sampling Location 
I Sandia National Laboratories, New Mexico 
L-....:E=n.:..:vc.:.:ir..::o.:..:n.:..:m.:.:e:.:.;nc::ta=I-=-R.:.:e:.=st.:.:o:.:.r.::.at~io=-n~G:..:ec::o..::r..:..:qlra""o:..:.h""ic::....:..:.l n"-fo::.:r...;.;m.:..:a:..:t.:..:io'""n;...;S::..5'fS'!t..::.:,;•e::.:m~ 

r-----"--"~:......c--a.c.PeM~~c.....z... 
fnf,\ir;'l...,._~~ 1121,...,.._._. ..., ... ::., 

• 

c·---~ 

Boring Location 

KAFB Roads 

Fences 

Septic Tank, Seepage Pit 

Sanitary Sewerline, Drainfield 

DRAFT 

Unclaaifled 

1%.5 t6 

Buildings r-----A:-:P::-:P::-::E:-:-N-:::D:-:I::-:X-A:-.-=-3------, 
Map Showing 

ER Site 150 PETREX™ Sampling Locations 
for ER Site 150 

•crnorrl SNL OIS ORO. 76\.l 
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Gamma Spectroscopy Screening Resuhs for the 
Drainfield Composite Soil Sample 

************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [869 Laboratory] * 
* 1-27-95 11:37:21 AI'<! * 
************************************************************************* 

:Analyzed by:~ ;lz,,j~;' Reviewed by:~ ;jz..?lrJ- : 
*(*************~*****'~************************~*******'******** 

i . 

Customer 
CUstomer Sample ID 
Lab Sample ID 

B.GALLOWAY/E.RANKIN (7584/SMO) 
018942-3A 

! 
' 

S~mole Description 
sample Type 
Samole Geometry 
Sample Quantity 
Sample Date/Time 
AcqUire Start Date 
Det:ector Name 
Elapsed Live Time 
Elapsed Real Time 

Comme·nts: 

50008201 

MARINELLI SOLID SAMPLE 
Solid 
1S:MAR 

932.000 
1-25-95 
1-27-95 

LABl 

Gram 
11:30:00 AM 
11:04:21 AM 

1800 seconds 
1801 seconds 

************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/Gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 3.04 
TH-234 3.94E-01 2.99E-01 S.S2E-01 
U-234 Not Detected ···----- 3.96£+01 
M-226 1. 28 4.11£-01 5.95E-Ol 
PB-214 6.32E-01 1.36E-01 5.65E-02 
BI-214 6.39E-01 1.15E-01 5.28E-02 
PB-210 Not Detected -------- 3.73E+01 

TH-232 5.37E-Ol l.67E-01 1.71E-Ol 
RA-228 5.13E-01 1.76E-Ol 2.02E-Ol 
AC-228 Not Detected -------- 3.17E-Ol 
TH-228 Not Detected -------- 1.13 
R.A-224 1.37 4 .19E-Ol 4.96E-Ol 
PB-212 4.47E-01 1. OSE-01 4.6SE-02 
BI-212 Not Detected -------- 8.11E-Ol 
TL-208 4.61E-Ol 1.04E-Ol 7.15E-02 

U-235 No~ Detected -------- 3.12E-Ol 
TE-231 No Detected -------- 7.74E-Ol 
PA-231 No Detected -------- 1. 73 
~C-227 No Detected 

_______ ... 
2.31 

TH-227 No Detected -------- 4.50E-Ol 
RA-223 No Detected -------- 2.77£-01 
RN-219 No Detected -------- 3.74E-Ol 
PB-211 No Detected -------- 9.86E'-Ol 
TL-207 Not Detected -------- 2.30E+01 

AM-241 No~ Detected -------- 3.98E-Ol 
PU-239 No Detected -------- 3.73E+02 
~P-237 No Detected ----- -.-- 2.59E-01 
PA-233 No~ Detected -------- 7.83E-02 
T"'.n-229 No Detected -------- 3.68E-Ol 
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ER Site 150 
Gamma Spectroscopy Screening Results for the Drainfield 

Shallow Interval Composite Soil Sample 

[Summary Reoort) - Sample ID: 50008201 

Nuclide Activity 2S Error MDA 
(pCi/Graml 

---------- ------------- ----------- -------------
AG-110m Not Detected -------- 4.85E-02 
AR-41 Not Detected -------- S.3.9E+06 
BA-133 Not. Detected -------- .9.56E-02 
BA-140 Not Detected ..... ----- 1.7SE-Ol 
CD-109 Not Detected -------- 8.93E-Ol 
CD-115 Not Detected -------- l.60E-01 
CE-139 Not Detected -------- 4.19E-02 
CE-141 Not Detected -------- 7.36E-02 
CE-144 Not Detected -------- 3.21E-Ol 
C0-56 Not Detected -------- S.SSE-02 
.C0-57 Not Detected -------- 4.23E-02 
C0-58 Not Detected -------- S.OlE-02 
C0-60 Not Detected -------- 6.83E-02 
CR-51 Not Detected -------- 3.14E-01 
CS-134 Not Detected -------- 7.71E-02 
CS-137 Not Detected -------- 5.42E-02 
CU-64 Not Detected -------- 1 . .92E+02 
EU-152 Not Detected -------- 3 . .93E-01 
EU-154 Not Detected -------- 2.74E-Ol 
EU-155 Not Detected -------- l.90E-Ol 
FE-59 Not Detected -------- 1.38E-Ol 
GD-153 Not Detected -------- 1. 53E-01 
HG-203 Not Detected -------- 4.07E-02 
I-l3l Not Detect.ed -------- 5.09E-02 
IN-115m Not Detected -------- 1.39E+02 
IR-192 Not Detected -------- 3.68E·02 
K-40 2.10E+Ol 3.12 3.48£-01 

LA-140 Not Detected -------- l.67E-Ol 
MN-54 Not Detected -------- 5.89E-02 
MN-56 Not Detected -------- 2.11E+04 
M0-99 Not Detected -·------ 6.81E-01 
NA-22 Not Detected -------- S.llE-02 
NA-24 Not Detected -------- S.7.9E-Ol 
NB-95 Not: Detected -------- 3.06E-Ol 
ND-147 Not Detected -------- 3.29E-01 
NI-57 Not Detected -------- 2.27E-01 
BE-7 Not Detected -------- 3.83E-Ol 
.RU-103 Not Detected -------- 4.08E-02 
RU-106 Not Detected -------- 4.31E-Ol 
SB-122 Not Detected -------- 9.36E-02 
BB-124 Not Detected -------- 4.52E-02 
SE-125 Not Detected -------- l.l7E-Ol 
,SC-46 Not Detected -------- 8.77E-02 
SR-85 Not Detected -------- 4.92E-02 
TA-182 Not Detected -------- 2.57E-0l 
·TA-183 Not Detected -------- 4.39E-Ol 
TE-132 Not Detected -------- 5.7lE-02 

TL-201 Not Detected -------- 2.86E-Ol 
XE-133 Not Detected -------- 3.51E-Ol 
Y-88 Not Detected -------- 6.89E-02 

ZN-65 Not Detected -------- l.75E-Ol 
·ZR- 95 Not Detected -------- 9.33E-02 
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Gamma Spectroscopy Screening Results for the 
East Seepage Pit Composite Soil Sample 

**********************~~************************************************* 
* Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-13-95 9:21:40 PM * 

***************************************************~*** *************** 

: Analyzed by:~ U Jb/Ci "\ Reviewed by: J /I 6/ 7 j : 
***************t~······~··:***************************** ******************* 

Customer : B.GALLOWAY/E.RANKIN (7582/SMO) · 
Customer Samole ID 018917-03 
Lab Sample ID 50003701 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

MARINELLI SOLID SAMPLE 
Solid 
lSMAR 

842.000 
1-12-95 
1-13-95 

LABOl 

Gram 
12:00:00 PM 

8:45:08 PM 

1800 seconds 
1801 seconds 

************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/Gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 1.96 
TH-234 8.18E-01 4.43E-Ol 4.87E-01 
U-234 Not-Detected ·-------- 5.41E+Ol-
RA-226 9.93E-01 3.64E-01 4.59E-01 n r-rf=!\frD 
PB-214 5.41E-01 1. 51E- 01 4.44E-02 f\C"--..:...1 ., C, 
BI-214 5.64E-01 1.07E-01 4.96E-02 
PB-210 Not Detected -------- 5.12E+02 L; i-\ ;\ !t' 1995 

TH-232 3. 93E-'Ol 1. 45E- 01 1.35E-01 
SNL!S/\1\0 RA-228 4.88E-01 1.62E-01 1.91E-01 

AC-228 Not Detected -------- 3.04E-01 
TH-228 Not Detected -------- 8.54E-01 
RA-224 4.41E-01 2.61E-01 3.84E-01 
PB-212 3.99E-01 1.27E-Ol 3.59E-02 
BI-212 5.41E-01 2.51E-01 3.87E-01 
TL-208 4.42E-01 1. OlE- 01 6.97E-02 

U-235 Not Detected -------- 2.73E-01 
TH-231 Not Detected -------- 6.72E-01 
PA-231 Not Detected -------- 1.19 
AC-227 Not Detected -------- 1. 92 
TH-227 Not Detected -------- 3.52E-01 
RA-223 Not Detected -------- 2.27E-01 
RN-219 Not Detected -------- 3.01E-01 
PB-211 Not Detected -------- 7.SOE-01 
TL-207 Not Detected -------- 2.16E+01 

AM-241 Not Detected -------- 2.87E-01 
PU-239 Not Detected -------- 3.24E+02 
N:?-237 Not Detected -------- 2.35E-01 
PA-233 Not Detected -------- 6.47E-02 
TH-229 Not Detected -------- 3.40E-01 
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ER Site 150 
Ga1TIII11 Spectroscopy Screening Results for the 

East Seepage Pit Composite Soil Sample 

[Summary Report] - Sample ID: 50003701 

Nuclide Activity 2S Error MDA 
(pCi/Grarn) 

---------- ------------- ----------- -------------
AG-110m Not Detected -------- 4.26E-02 
AR-41 Not Detected -------- 1. 96E+04 
BA-133 Not Detected -------- 6.58E-02 
BA-140 Not Detected -------- 1.56E-01 J 
CD-109 7.74B 03 S.26E 01 9.28B 01 n0-1 o""-l""c+e ~ 
CD-115 Not Detected -------- 1. 07E- 01 
CE-139 Not Detected -------- 3.23E-02 
CE-141 Not Detected -------- 6.31E-02 
CE-144 Not Detected -------- 2.83E-01 
C0-56 Not Detected -------- 5.38E-02 
C0-57 Not Detected -------- 4.04E-02 
C0-58 Not Detected -------- 4.45E-02 
C0-60 Not Detected -------- 6.40E-02 
CR-51 Not Detected -------- 2.63E-Ol 
CS-134 Not Detected -------- 5.54E-02 
CS-137 Not Detected -------- 4.91E-02 
CU-64 Not Detected -------- 7.31E+01 
EU-152 Not Detected -------- 3.40E-01 
EU-154 Not Detected -------- 2.44£-01 
EU-155 Not Detected -------- 1.75E-01 
FE-59 Not Detected -------- 1.20E-01 
GD-153 Not Detected -------- 1.24E-01 
HG-203 Not Detected -------- 3.20E-02 
I-131 Not Detected -------- 3.66E-02 
IN-115m Not Detected -------- 1.14E+01 
IR-192 Not Detected -------- 3.11E-02 
K-40 1.77E+01 2.61 3.36E-01 
LA-140 Not Detected -------- 1.03E-01 
MN-54 Not Detected -------- 4.89E-02 
MN-56 Not-Detected -------- 3.83E+02-
M0-99 Not Detected -------- 5.14E-01 
NA-22 Not Detected -------- 6.88E-02 
NA-24 Not Detected -------- 2.60E-01 
NB-95 Not Detected -------- 2.08E-Ol 
ND-147 Not Detected -------- 2.85E-01 
NI-57 Not Detected -------- 1. 48E- 01 
BE-7 Not Detected -------- 3.27E-Ol 
RU-103 Not Detected -------- 3.52E-02 
RU-106 Not Detected -------- 3.93E-Ol 
SB-122 Not Detected -------- 7.76E-02 
SB-124 Not Detected -------- 4.13E-02 
SB-125 Not Detected -------- 1.01E-01 
SC-46 Not Detected -------- 8.52E-02 
SR-85 Not Detected -------- 4.33E-02 
TA-182 Not Detected -------- 2.45£-01 
TA-183 Not Detected -------- 2.98E-01 
TE-132 Not Detected -------- 3.78E-02 
TL-201 Not Detected -------- 1.72E-01 
XE-133 Not Detected -------- 2.12E-Ol 
Y-88 Not Detected -------- 5.81E-02 
ZN-65 Not Detected -------- 1. 57E- 01 
ZR-95 Not Detected -------- 8.73E-02 
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Gamma Spectroscopy Screening Results for the 
West Seepage Pit Composite Soil Sample 

'************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-13-95 10:08:38 PM * 

************************************************************************* 

* Analyzed by: J. ' ' / 16 ~ Reviewed by: / I 6 ) * * ~- ~ /) ::7.2:: I ;~- * 
*************** / ~** *****::/$;***************** * ****************** 

[/ 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

B.GALLOWAY/E.RANKIN (7582/SMO) 
018919-03 
50003702 

MARINELLI SOLID SAMPLE 
Solid 
1SMAR 

833.000 
1-12-95 
1-13-95 

: · LAB01 

Gram 
2:30:00 PM 
9:31:50 PM 

1800 seconds 
1801 seconds 

************************************************************************* 

Nuclide Activity 28 Error MDA 
(pCi/Gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.02 
TH-234 6.21E-01 4.64E-01 4.96E-01 
U-234 Not-Detected ·-------- 5.39E+01- [);..-~:\; .... 

~c ·-' ··n 
RA-226 1. 06 3.82E-01 4.40E-01 J·'\. a._ L J "/ £:!..-I 

PB-214 5.20E-01 1.45E-01 4.64E-02 
'I:, \ ~ BI-214 6.26E-01 1.16E-01 5.19E-02 

. ~ 
1995 .... ,...,,, it' 

PB-210 Not Detected -------- 5.17E+02 

TH-232 4 .. 54E- 01 1.71E-01 1.38E-01 SNLJ~f:.A(\ .. ,.,~; ~·c·J 
RA-228 6.50E-01 l.BBE-01 1.88E-01 
AC-228 6.87E-01 1.54E-01 1. 04E- 01 
TH-228 6.58E-01 3.17E-01 4.36E-01 
RA-224 Not Detected -------- 4.03E-01 
PB-212 4.37E-01 1.39E-01 3.68E-02 
BI-212 5.59E-01 2.49E-01 3.75E-01 
TL-208 4.74E-01 1.06E-01 7.03E-02 

U-235 Not Detected -------- 2.84E-01 
TH-231 Not Detected -------- 6.94E-01 
PA-231 Not Detected -------- 1.29 
AC-227 Not Detected -------- 2.00 
TH-227 Not Detected -------- 3.73E-01 
RA-223 Not Detected -------- 2.32E-01 
RN-219 Not Detected -------- 2.92E-01 
PB-211 Not Detected -------- 7.44E-01 
TL-207 Not Detected -------- 2.12E+01 

AM- 241 Not Detected -------- 2.86E-01 
PU-239 Not Detected -------- 3.39E+02 
NP-237 Not Detected -------- 2.36E-01 
PA-233 Not Detected -------- 6.73E-02 
TH-229 Not Detected -------- 3.41E-01 

A-17 
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ER Site 150 
Gamma Spectroscopy Screening Results for the 

West Seepage Pit Composite Soil Sample 

(Summary Report] - Sample ID: 50003702 

Nuclide Activity 2S Error MDA 
(pCi/Gram) 

---------- ------------- ----------- -------------
AG-110rn Not Detected -------- 4.69E-02 
AR-41 Not Detected -------- 9.55E+03 
BA-133 Not Detected -------- 6.83E-02 
BA-140 Not Detected -------- l.SOE-01 
CD-109 1. OSE 01 5.37E 01 9.388 01 

CD-115 Not Detected -------- 1.09E-01 
CE-139 Not Detected -------- 3.44E-02 
CE-141 Not Detected -------- 6.44E-02 
CE-144 Not Detected -------- 2.77E-01 
C0-56 Not Detected -------- 5.40E-02 
C0-57 Not Detected -------- 3.88E-02 
C0-58 Not Detected -------- 4.55E-02 
C0-60 Not Detected -------- 6.14E-02 
CR-51 Not Detected -------- 2.66E-01 
CS-134 Not Detected -------- 5.52E-02 
CS-137 Not Detected -------- 5.08E-02 
CU-64 Not Detected -------- 7.22E+01 
EU-152 Not Detected -------- 3.66E-01 
EU-154 Not Detected -------- 2.41E-01 
EU-155 Not Detected -------- 1. 73E- 01 
FE-59 Not Detected -------- 1.18E-01 
GD-153 Not Detected -------- 1.30E-01 
HG-203 Not Detected ·-------- 3.12E-02 
I-131 Not Detected -------- 3.66E-02 
IN-115m Not Detected -------- 9.19 
IR-192 Not Detected -------- 3.16E-02 
K-40 1.52E+Ol 2.31 3.32E-Ol 
LA-140 Not Detected -------- 1.13E-Ol 
MN-54 Not Detected -------- 5.30E-02 
MN-56 Not-Detected -------- 2.42E+02 
M0-99 Not Detected -------- 4.61E-01 
NA-22 Not Detected -------- 6.64E-02 
NA-24 Not Detected -------- 2.35E-Ol 
NB-95 Not Detected -------- 2.17E-01 
ND-147 Not Detected -------- 2.66E-Ol 
NI-57 Not Detected -------- 1.48E-01 
BE-7 Not Detected -------- 3.02E-01 
RU-103 Not Detected -------- 3.50E-02 
RU-106 Not Detected -------- 3.86E-01 
SB-122 Not Detected -------- 7.12E-02 
SB-124 Not Detected -------- 4.02E-02 
SB-125 Not Detected -------- 1.09E-01 
SC-46 Not Detected -------- 8.46E-02 
SR-85 Not Detected -------- 4.67E-02 
TA-182 Not Detected -------- 2.46E-01 
TA-183 Not Detected -------- 2.94E-01 
TE-132 Not Detected -------- 3.88E-02 
TL-201 Not Detected -------- 1.65E-01 
XE-133 Not Detected -------- 2.11E-01 
Y-88 Not Detected -------- 6.45E-02 
ZN-65 Not Detected -------- 1.58E-01 
ZR-95 Not Detected -------- 8.96E-02 
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Sandia National Laboratories 
Albuquerque, New Mexico 

September 1999 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (6th Round) 
Dated January 1997 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Kieling. June 9, 1999) documenting 
the review of nine No Further Action (NF A) Proposals submitted January 1997. 

The following two operable units (OU) and nine Environmental Restoration (ER) Sites were 
included in the January 1997 NFA proposals: 

• ou 1295 
ER Site 137, Building 6540/6542 Septic System 
ER Site 140, Building 9965 Septic System 
ER Site 150, Building 9939/9939A Septic System 
ER Site 152, Building 9950 Septic System 
ER Site 153, Building 9956 Septic System 

• ou 1335 
ER Site 86, Firing Site (Building 9927) (Active) 
ER Site 90. Beryllium Firing Site (Thunder Range) (Active) 
ER Site 115, Firing Site (Building 9930) (Active) 
ER Site 191, Equus Red 

Al19-99!WP/SNL.:c4508.doc 1 301462225.08 09101/99 2:51PM 



I 
~~ 

I,__ 

Sandia National Laboratories 
Albuquerque, New Mexico 

September 1999 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (6th Round) 
Dated January 1997 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Kieling. June 9, 1999) documenting 
the review of nine No Further Action (NFA) Proposals submitted January 1997. 

The following two operable units (OU) and nine Environmental Restoration (ER) Sites were 
included in the January 1997 NFA proposals: 

• ou 1295 
ER Site 137, Building 6540/6542 Septic System 
ER Site 140, Building 9965 Septic System 
ER Site 150, Building 9939/9939A Septic System 
ER Site 152, Building 9950 Septic System 
ER Site 153, Building 9956 Septic System 

• ou 1335 
ER Site 86, Firing Site (Building 9927) (Active) 
ER Site 90, Beryllium Firing Site (Thunder Range) (Active) 
ER Site 115, Firing Site (Building 9930) (Active) 
ER Site 191, Equus Red 

AJ.J9-99!WP/SNL:c4508.doc 1 301462.225.08 09101199 2:51 PM 



I~ 

This response document is organized on the first level by OU number and on the second level by 
ER site number. Each OU section restates the New Mexico Environment Department comments 
(in bold font) in the same order in which they were provided in the call for response to 
comments. Following each comment, the word "Response" introduces the reply (in normal font 
style) of the U.S. Department ofEnergy/SandiaNational Laboratories/New Mexico. Responses 
to general technical comments begin on page 4 and responses to site-specific technical comments 
begin on page 7. Additional supporting information for the site-specific comments is included in 
the attachments that follow each OU section. Changes to previously submitted text or tables are 
provided with redline/strikeout indicators and are labeled "Revised." Changes to previously 
submitted figures are not provided with redline/strikeout indicators but are labeled "Revised." 
Newly submitted information (including text, tables, and figures) is labeled "Supplemental." 
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General Comments 

RESPONSES TO COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

JANUARY 1997 (6TH ROUND) 

GENERAL COMMENTS 

1. Drafts of maps, supporting documents, appendices, and data tables are unfinished 
products. For the purpose of a No Further Action (NF A) proposal, final versions of 
these and other types of information must be submitted. 

Response: Final versions of maps, supporting documents, appendices, and data tables 
will be submitted in this response or subsequent to any additional work. 

2. Tables of laboratory data supplied with some NF A proposals are incomplete. As 
applicable, data tables should include sample identification numbers, analytical 
methods, method detection limits (MDL's), analytical results, maximum 
contaminant limits, and approved background levels. Also, offsite laboratory 
results must be included and clearly identified. 

Response: All tables will be completed as requested. 

3. It is helpful to include analytical results for field and equipment blanks, and 
duplicates in data tables. QA/QC data should not be mixed with environmental 
data in the same tables. If applicable, the QA/QC data tables should also include 
comparisons of offsite and onsite laboratory results (e.g., RPD's). The text should 
include a discussion of field and laboratory quality control results (the good points 
as well as the not-so-good points) and should indicate whether the sampling results 
are generally acceptable. 

Response: For those NFAs for which additional information is requested, the data 
presentation will be examined and the information requested will be provided in the 
recommended format. 

4. Many data tables for volatile organic compounds (VOC's), semi-volatile organic 
compounds (SVOC's), high explosives (HE), and polychlorinated biphenyls (PCB's) 
list only the constituents that were detected, or list just whether any constituent of a 
group was detected. While summary tables like these are acceptable (and preferred 
for review purposes), they provide only part of the information needed to fully 
evaluate a NFA proposal. To complete the data package, additional tables must be 
submitted listing all of the various constituents that were analyzed for and their 
MDL's. Please note that "J-coded" data must be reported as detected constituents. 

Response: The additional information will be provided for those specific NF As for 
which such information has been requested as part of this Request for Supplemental 
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General Comments 

5. 

Information. J-coded data will be reported as detects, as previously agreed to between the 
U.S. Department of Energy, Sandia National Laboratories/New Mexico and the 
Hazardous and Radioactive Materials Bureau. 

For many data tables, sample locations and depths must be inferred from the 
sample identification numbers. Notes describing how such information is encoded 
into the sample identification numbers must be added to the tables or to the text. 

Response: The data tables or text referring to the data tables will be revised so that map 
location, sample location, and depth correspond. 

6. To ensure that appropriate background levels are utilized, Area or Super Groups 
need to be specified for all NF A proposals. The background levels shown in the 
tables and discussed in the text of some NFA proposals are not approved values. 

7. 

8. 

Response: The area or supergroup for approved background values will be clearly 
identified. Correct values will be used. 

Composite sample results and analyses of TCLP/EP Toxicity constituents are not 
acceptable for the purpose of site characterization. 

Response: Where samples have been composited for site characterization, the U.S. 
Department of Energy and Sandia National Laboratories/New Mexico will confer with 
Mr. Will Moats of the Hazardous and Radioactive Materials Bureau to designate 
locations and analytes for additional discrete samples. Compositing and toxicity 
characteristic leaching procedure/extraction procedure were used to guide assessment 
activities and are used to add to the total picture of nature and extent at the individual 
sites, rather than as a sole basis for evaluation. 

Because they are designed to discharge liquids, all septic systems are a potential 
threat to ground water. Even if concentrations of contaminants in the unsaturated 
zone are low, it has been demonstrated that large septic systems (such as those at 
TA-5) can cause ground-water contamination at depths of as much as 500ft. In 
recognition of this, the threat to ground water posed by smaller septic systems can 
not be ignored by the HRMB. 

In most cases, DOE/SNL can only speculate as to the volume of wastes and the total 
volume of liquids that may have been discharged into a small septic system. Over 
20-30 year periods, the larger discharge rates reported for some of these smaller 
septic systems appear to be sufficient to drive contaminated liquids to the water. 
Additionally, a number of small septic systems are located in canyon or pediment 
areas where the unsaturated zone is made up chiefly of permeable gravel, sand, and 
potentially permeable fractured bedrock, and where ground water is relatively 
shallow. There is certainly potential in these cases that hazardous constituents (such 
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General Comments 

as VOC's and cyanide) can cause ground water to become contaminated to 
unacceptable levels. 

Therefore, HRMB will not approve NF A status for any septic systems without 
ground-water characterization, unless the agency can gain confidence that such 
approvals will be protective of human health and the environment. The only way 
that HRMB can achieve such confidence is for DOE/SNL to conduct a study of a 
sample population of septic systems. HRMB wishes to negotiate a technical and 
decision-making approach for such a study, so that this issue can be resolved and 
significant progress can be achieved in a timely manner. 

Response: It is anticipated that the recently negotiated characterization strategy for the 
remaining septic systems will provide the basis upon which to evaluate the impacts that 
these units may have had on the groundwater. This strategy is detailed in "Sampling and 
Analysis Plan (SAP) for Characterizing and Assessing Potential Releases to the 
Environment from Septic and Other Miscellaneous Drain Systems at Sandia National 
Laboratories/New Mexico" (May 1999). This sampling and analysis plan is currently in 
the process of being transmitted to New Mexico Environment Department for final 
signature approval. 
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Site-Specific Comments 

ER Site 150, Building 9939/9939A Septic System 

ER Site 150 is not appropriate for NF A petition. 

1. The maps shown in Figures 1-1 and 1-2 are labeled "draft". See general comment 1. 

2. 

Response: Replacement Figures 1-1 and 1-2 without the word "draft" are provided in 
Attachment E. 

Table 3-2 -See general comment 4. 

Response: Soil samples taken from ER Site 150 in early 1995 were analyzed by an off
site commercial laboratory (Quanterra in Arvada, Colorado) for organic constituents, 
including volatile organic compounds using EPA Method 8240, semi volatile organic 
compounds using EPA Method 8270, and polychlorinated biphenyls using EPA 
Method 8080. The analytical reports from the laboratory included only the reporting 
limits (practical quantitation limits) and did not include the method detection limits. 
Tables containing a complete list of the volatile organic compound, semi volatile organic 
compound, and polychlorinated biphenyl constituents for which these samples were 
analyzed, and their respective reporting limits are provided in Attachment F. 

3. See general comment 8. 

Response: See response to Specific Comment 5 below. 

4. Please provide an estimate of waste volume or mass, and the total volume or mass of 
liquids discharged. Also, please provide the size of the lines (for example, 4" pipe), 
and the depths of the two seepage pits and the drainfield lines. 

Response: The Work Plan states that Building 9939 was built in 1967, but was not 
operated until1977. Building 9939A was constructed sometime between 1977 and 1979. 
The Work Plan also states that estimated effluent discharge rates ranged from 20 to 400 
gallons per day based on the number of full- and part-time people who, it was estimated, 
worked at the facility. Therefore, based on the estimated length of time the Building 
9939 septic system, and the Building 9939A drainfield were in operation (no earlier than 
1977 to approximately 1992, or approximately 16 years), and assuming a 5 day-per-week, 
50 week-per-year operation (probably an overestimate for this facility), the total amount 
of effluent discharged from the facility would have ranged from 80,000 to 1 ,600,000 
gallons. 

Historical engineering drawings maintained by Sandia National Laboratories/New 
Mexico indicate that the drain lines from Building 9939 to the septic tank and seepage 
pits southeast of the building were constructed of 4-inch diameter pipe. The depth below 
ground surface to the top of the aggregate in the two seepage pits was 5 feet below ground 
surface. Engineering drawings from Sandia National Laboratories/New Mexico facilities 
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Site-Specific Comments 

indicated that the aggregate layer in the bottom of the typical seepage pit constructed at 
Sandia National Laboratories/New Mexico was about 3 feet thick. It was, therefore, 
assumed that the aggregate layer in the seepage pits at this site were 3 feet thick. This 
would result in an assumed bottom of the aggregate layer and seepage pit at 8 feet below 
ground surface. 

A backhoe was used to pinpoint the physical location of the drain lines of the small drain 
field serving Building 9939A, and it was determined that the lines were constructed of 4-
inch diameter cast iron and were buried approximately 2.5 feet below ground surface. 

5. A deep sample was not collected at the seepage pit (the maximum sampling depth 
was only 8ft) or the drainfield (the maximum sampling depth was only 4ft) .• 
Ground-water monitor wells may need to be installed at this site. 

Response: Soil samples were collected to a maximum depth of 8 feet below ground 
surface, which is the top of the very shallow subsurface bedrock at this site. In 
accordance with the sampling and analysis plan, ER Site 150 qualifies as a potential 
shallow groundwater site. Therefore, the "trigger levels" of constituents of concern for 
soil samples from potential shallow groundwater sites presented in the sampling and 
analysis plan were reviewed to determine whether concentrations of constituents of 
concern detected in any of the ER Site 150 soil samples exceeded any "trigger levels," 
and no exceedances were identified. Therefore, no additional characterization work is 
required and the NFA petition for ER Site 150 should be granted. 
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Specific Comments 

Table 3-2A 
Summary of VOC Analytical Detection 

Limits Used for ER Site 150 Soil Sampling, January 1995 
(Off-site laboratory) 

Analyte 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-dichloroethane 
1 ,2-dichloroethane 
1 , 1-dichloroethene 
1 ,2-dichloroethene 
1 ,2-dichloroorooane 
cis-1 ,3-dichlorooropene 
trans-1 ,3-dichloropropene 
Ethyl benzene 
2-hexanone 
Methylene chloride 
4-methyl-2-pentanone 
Styrene 
1,1 ,2,2-tetrachloroethane 
Tetrachforoethene 
Toluene 
1,1 1-trichloroethane 
1,1 2-trichloroethane 
Trichloroethane 
Vinyl acetate 
Vinyl chloride 
Xylene 

f,Jglkg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Reporting Limit (IJg/kg) 
10 
5 
5 
5 

10 
10 
5 
5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
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Table 3~28 
Summary of SVOC Analytical Detection 

Limits Used for ER Site 150 Soil Sampling, January 1995 
(Off~site laboratory) 

Analyte Reporting Limit (~g/kg) 
Acenaphthene 330 
Acenaphthylene 330 
Anthracene 330 
Benzo( a)anthracene 330 
Benzo(a)pyrene 330 
Benzo(b)fluoranthene 330 
Benzo(ghi)perylene 330 
Benzo(kjfluoranthene 330 
Benzoic acid 1600 
Benzyl alcohol 330 
4-bromophenyl phenyl ether 330 
Bu_h.'lbenzylphthalate 330 
Carbazole 330 
4-chloro-3-metln'IPhenol 330 
4-chlorobenzenamine 330 
bis(2-chloroethoxy)methane 330 
bis(2-chloroethyl)ether 330 
bis-chloroisooropyl ether 330 
2-chloronaphthalene 330 
2-chlorophenol 330 
4-chlorophenvl phenyl ether 330 
Chrvsene 330 
a-cresol 330 
Dibenz(a,h)anthracene 330 
Dibenzofuran 330 
1 ,2-dichlorobenzene 330 
1 ,3-dichlorobenzene 330 
1 ,4-dichlorobenzene 330 
3,3'-dichlorobenzidine 660 
2,4-dichlorphenol 330 
Diethylphthalate 330 
2,4-dimethylphenol 330 
Dimethylphthalate 330 
Di-n-butyl phthalate 330 
Dini1ro-o-cresol 1600 
2 ,4-di nitrophenol 1600 
2,4-dinitrotoluene 330 
2,6-dinitrotoluene 330 

Refer to footnotes at end of table. 
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Table 3-28 (Concluded) 
Summary of SVOC Analytical Detection 

Limits Used for ER Site 150 Soil Sampling, January 1995 
(Off-site laboratory) 

Analyte 
Di-n-octvl phthalate 
bis{2-ethvlhexvl)ohthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocvclooentadiene 
Hexachloroethane 
lndeno{1,2,3-c d)pyrene 
lsoohorone 
2-methylnaphthalene 
4-methvlohenol 
Naphthalene 
2-nitroaniline 
3-nitroaniline 
4-nitroaniline 
Nitrobenzene 
2-nitroohenol 
4-nitrophenol 
n-nitrosodiphenylamine 
n·nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2 4-trichlorobenzene 
2,4,5-trichlorophenol 
2,4,6-trichlorophenol 

IJg/kg 
svoc 

= Microgram{s) per kilogram. 
= Semivolatile organic compound. 
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Reporting Limit {j.Jg/kg) 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1600 
1600 
1600 
330 
330 
1600 
330 
330 
1600 
330 
330 
330 
330 
1600 
330 
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Specific Comments 

Table 3·2C 
Summary of PCB Analytical Detection Limits 

Used for ER Site 150 Confirmatory Soil Sampling, January 1995 
(Off-site laboratory) 

AU9-991WP/SNL:c4508.doc 

ComPOund 
Aroclor 1260 
Aroclor 1254 
Aroclor 1221 
Aroclor 1232 
Aroclor 1248 
Aroclor 1016 
Aroclor 1242 

IJg/k:Q = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

Reporting Limit 
(IJQ/kg) 

33 
33 
33 
33 
33 
33 
33 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 150 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNLINM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In January 1997, an NFA proposal was submitted to the NMED for SWMU 150 (SNLINM 
January 1997). In June 1999, the New Mexico Environment Department (NMED) Hazardous 
and Radioactive Materials Bureau (HRMB) responded with a Request for Supplemental 
Information (RSI) for the NFA proposal (NMED June 1999) with the following specific 
requirements for SWMU 150: 

• Provide final versions of the general location and site figures. 

• Provide revised analytical tables that include complete analyte lists and method 
detection limits for the analytes. 

• Provide estimates of effluent volumes discharged to the system. 

• Provide information on the size (diameter) of the drain lines and depth of the two 
seepage pits and drainfield drain lines. 

The NMED/HRMB also stated that no NFA would be approved without groundwater 
characterization, unless the agency gained confidence that such approvals would be protective 
of human health and the environment after SNLINM conducted a study of a sample population 
of septic systems. In addition, because no deep samples were collected at either the seepage 
pit or drainfield, groundwater monitoring wells might be required at the site (NMED June 1999). 

SNLINM addressed the general and site specific comments in a response to the RSI in 
September 1999 (SNLINM September 1999). The SNLINM responses to the SWMU 150 site
specific comments were to: 

• Submit final and updated versions of the general location and site figures. 

• Submit revised data tables showing complete analyte lists and the corresponding 
reporting limits. 

• Provide construction details for the two seepage pits and the construction material, 
diameter, and burial depth of the drain lines in the Building 9939A drainfield. 

• Provide an estimate for the total daily effluent discharged to the septic system and 
drainfield. 

SNLINM also explained that although the deeper soil samples could not be collected at this site 
due to shallow bedrock, the analytical results showed that no constituents of concern (COCs) 
exceeded any "trigger levels" established for this potential shallow groundwater site. Therefore, 
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SNL/NM believed no additional characterization work should be required and the NFA petition 
should be granted (SNLINM September 1999). 

At that time, negotiations were being conducted to define a technical and decision-making 
approach to complete environmental assessment and characterization work at the 22 OU 1295 
SWMUs and 61 other drain and septic systems (DSS) Area of Concern (AOC) sites at SNL/NM. 
A Sampling and Analysis Plan (SAP) (SNLINM October 1999) was written that documented 
investigations planned for completion at all OU 1295 SWMUs and AOC sites. The plan was 
approved by the NMED in January 2000 (Bearzi January 2000). Technical details for soil 
sampling procedures, soil sample locations, laboratory analytical methods, and passive soil
vapor sampling requirements at these sites were specified in a follow-up Field Implementation 
Plan (SNL/NM November 2001), which was also approved by the NMED (Moats February 
2002). 

Because of the physical similarity of the SWMUs with the AOC sites, and because the same 
characterization procedures were used for both, the 22 SWMUs were combined into the AOC 
site investigation procedures outlined in the SAP (SNL/NM October 1999). Shallow subsurface 
soil and soil-vapor sampling investigations were completed at the SWMUs and AOC sites by 
November 2002. The data were evaluated and the candidate SWMU and AOC sites were 
ranked in order to select sites for deep soil-vapor well installation and sampling. 

SWMU 150 was not one of the sites selected for deep soil-vapor well sampling or any other 
additional work (McDonald August 2003). No additional soil sampling was performed at 
SWMU 150 after 1995. 

1.2 Remaining RSI Requirement 

The following remaining requirement to fulfill the June 1999 RSI for SWMU 150 is addressed in 
this RSI response: 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and an updated site location map showing the 
soil sampling locations at this site (Figure 1.2-2) are also provided. Because the site description 
and operational history were presented in the initial NFA proposal (SNL/NM January 1997), the 
information is only briefly summarized in the risk assessment report in Chapter 2.0. 
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2.0 RISK ASSESSMENT REPORT FOR DSS SWMU 150 

2.1 Site Description and History 

DSS SWMU 150, the Building 9939/9939A Septic System at SNL/NM, is located in the Coyote 
Test Field area on federally owned land controlled by Kirtland Air Force Base (KAFB) and 
permitted to the U.S. Department of Energy (DOE). The abandoned DSS SWMU 150 systems 
include the 750-gallon septic tank and two 5-foot-diameter, 8-foot-deep seepage pits southeast 
of Building 9939, and the drainfield north of Building 9939A that consists of two 12-foot-long 
drain lines. Available information indicates that Building 9939 was constructed in 1974 and 
Building 9939A was constructed in 1982 (SNL/NM March 2003), and it is assumed that the 
septic and drain systems were also constructed at those respective times. The floor drains in 
Building 9939A that discharged to the drainfield were sealed sometime in the early 1990s 
(SNL/NM March 1993). By 1993, the septic system discharges were routed to the City of 
Albuquerque sanitary sewer system (Jones July 1993). The old septic system line was 
disconnected and capped, and the system was abandoned in place concurrent with this change 
(Romero September 2003). Waste in the septic tank was removed and managed according to 
SNLINM policy. The empty and decontaminated septic tank was inspected by the NMED on 
January 26, 1996, and a closure form was signed (SNLINM January 1996). The septic tank 
was then backfilled with clean, native soil from the area in early 1996. 

Environmental concern about DSS SWMU 150 is based upon the potential for the release of 
COCs in effluent discharged to the environment via the seepage pits and drainfield at this site. 
Because operational records were not available, the investigation was planned to be consistent 
with other DSS site investigations and to sample for possible COCs that may have been 
released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
major drainage lies south of the site and terminates in the playa just west of KAFB. No springs 
or perennial surface-water bodies are located within 1.0 miles of the site. Average annual 
rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 
8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor because the 
surface is nearly flat. Infiltration of precipitation is almost nonexistent as virtually all of the 
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration for 
the KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996). Most 
of the area immediately surrounding DSS SWMU 150 is unpaved with some native vegetation, 
and no storm sewers are used to direct surface water away from the site. 

DSS SWMU 150 lies at an average elevation of approximately 5,635 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. Groundwater is approximately 315 feet below ground surface (bgs). 
Groundwater flow is thought to be to the northwest in this area (Van Hart June 2003). The 
nearest groundwater monitoring well, CTF-MW2, is approximately 1 ,950 feet northwest of the 
site. The nearest production wells are northwest of the site and include KAFB-4 and KAFB-11, 
which are approximately 5 and 4.6 miles away, respectively. 
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2.2 Data Quality Objectives 

Soil sampling was conducted in 1995 in accordance with the rationale and procedures 
described in the approved "Septic Tanks and Drainfields (ADS [Activity Data Sheet]-1295) 
RCRA [Resource Conservation and Recovery Act] Facility Investigation [RFI] Work Plan" 
(SNL/NM March 1993), the SAP for the RFI of the septic tanks and drainfields {IT March 1994 ), 
and subsequent site-specific addenda to the Work Plan and SAP based upon discussions with 
the NMED/HRMB. 

The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 2.2-1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS SWMU 150 was effluent discharged to the environment from 
the seepage pits and drainfield at this site. 

Table 2.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 150 Potential COC 
Sampling Area(s) Source 

Soil adjacent to, Effluent discharged 
and beneath, the to the environment 
septic tank from the septic tank 

Soil adjacent to, Effluent discharged 
and beneath, the to the environment 
seepage pits from the seepage 

pits 

Soil beneath the Effluent discharged 
drainfield to the environment 

from the drainfield 

coc 
DSS 
NA 
SWMU 

= Constituent of concern. 
= Drain and Septic Systems. 
= Not applicable. 
= Solid Waste Management Unit. 
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Number of Sample 
Sampling Density Sampling Location 
Locations (sam pies/acre) Rationale 

2 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the septic tank 

4 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the seepage pits 

2 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the drainfield 
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In 1995, soil samples were collected in boreholes drilled adjacent to the septic tanks and 
seepage pits and in the drainfield using a Geoprobe TM. The septic tank and seepage pit 
sampling intervals started at 8 feet bgs in each of these borings, a depth equal to the base of 
each of these units. The sampling intervals in the drainfield borings started at 4 feet bgs, a 
depth equal to the base of the drain lines. Additional, deeper soil samples beneath the initial 
upper sampling intervals could not be collected due to the presence of very shallow bedrock at 
this site. Soil samples were collected using procedures described in the RFI Work Plan 
(SNUNM March 1993) and the SAP for the RFI of septic tanks and drainfields (IT March 1994). 
Table 2.2-2 summarizes the types of confirmatory and quality assurance (QA)/quality control 
(QC) samples collected at the site and the laboratories that performed the analyses. 

The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), polychlorinated biphenyls (PCBs), RCRA metals, isotopic uranium, 
tritium, and radionuclides by gamma spectroscopy. The samples were analyzed by off-site 
laboratories (Quanterra Environmental Services Inc. [QES] and Thermo Analyticallnc./Eberline 
Laboratories [TMA]) and the on-site Radiation Protection Sample Diagnostics (RPSD) 
Laboratory. Table 2.2-3 summarizes the analytical methods and the data quality requirements.· 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of two 
trip blanks (for VOCs only) and one set of field duplicate samples for the VOCs, SVOCs, PCBs, 
RCRA metals, and isotopic uranium analyses. No significant QA/QC problems were identified 
in the QA/QC samples. 

All of the DSS SWMU 150 soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from QES and TMA were reviewed according to "Verification and Validation of 
Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNUNM July 1994) or earlier ER Project Administrative Operating Procedures (AOPs). The 
gamma spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory 
Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 1996) or an 
earlier procedure. The reviews confirmed that the analytical data are defensible and therefore 
acceptable for use in this RSI response. Therefore, the data quality objectives (DQOs) have 
been fulfilled. 

2.3 Determination of Nature, Rate, and Extent of Contamination 

2.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 150 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual site model for SWMU 150, which is presented in this risk 
assessment. The quality of the data specifically used to determine the nature, migration rate, 
and extent of contamination is described in the following sections. 
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Table 2.2-2 
Number of Confirmatory Soil and QAJQC Samples Collected from DSS SWMU 150 

Sample Type VOCs SVOCs 'PCBs RCRA Metals Isotopic Uranium 
Confirmatory 8 8 2 8 7 
Duplicates 1 1 1 1 1 
EBs and TBs8 2 0 0 0 0 
Total Samples 11 9 3 9 8 
Analytical Laboratory QES QES QES QES TMA 

8 TBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
PCB = Polychlorinated biphenyl. 
QA/QC =Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB =Trip blank. 
TMA = Thermo Analytical lnc./Eberline Laboratories. 
VOC =Volatile organic compound. 

Gamma 
Spectroscopy 

Tritium Radionuclides 
3 3 
0 0 
0 0 
3 3 

TMA RPSD 



Table 2.2-3 
Summary of Data Quality Requirements For DSS SWMU 150 

Analytical Data Quality 
Methoda Level QES TMA RPSD 

VOCs Defensible 8 None None 
EPA Method 8260 
SVOCs Defensible 8 None None 
EPA Method 8270 
PCBs Defensible 2 None None 
EPA Method 8082 
RCRA Metals Defensible 8 None None 
EPA Method 6000/7000 
Isotopic Uranium Defensible None 7 None 
HASL-300 
Tritium Defensible None 3 None 
EPA Method 906.0 or equivalent 
Gamma Spectroscopy Defensible None None 3 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include QA/OC samples such as duplicates, trip blanks, and equipment 
blanks. 
aEPA Methods from EPA (November 1986). 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HASL = Health and Safety Laboratory New York (Environmental Measurements Laboratory). 
PCB = Polychlorinated biphenyl. 
OES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TMA = Thermo Analyticallnc./Eberline Laboratories. 
VOC =Volatile organic compound. 

2.3.2 Nature of Contamination 

Both the nature of contf}mination and the potential for the degradation of COCs at DSS 
SWMU 150 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, PCBs, RCRA metals, isotopic uranium, 
tritium, and radionuclides by gamma spectroscopy. The analytes and methods listed in 
Tables 2.2-2 and 2.2-3 are appropriate to characterize the COCs and potential degradation 
products at SWMU 150. 

2.3.3 Rate of Contaminant Migration 

The septic system seepage pits at DSS SWMU 150 were deactivated by 1993 when 
Building 9939 was connected to an extension of the City of Albuquerque sanitary sewer system. 
The Building 9939A drainfield was deactivated in the early 1990s when the building drains were 
sealed. The migration rate of COCs that may have been introduced into the subsurface via the 
seepage pits and drainfield at this site was therefore dependent upon the volume of aqueous 
effluent discharged to the environment from these systems when they were operational. Any 
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migration of COCs from this site after use of the seepage pits and drainfield was discontinued 
has been predominantly dependent upon precipitation. However, it is highly unlikely that 
sufficient precipitation has fallen on the site to reach the depth at which COCs may have been 
discharged to the subsurface from this system. Analytical data generated from the soil sampling 
conducted at the site are adequate to characterize the rate of COC migration at SWMU 150. 

2.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at eight locations adjacent to the 
effluent release points and areas (septic tank, seepage pits, and drainfield) at the site to assess 
whether releases of effluent from the systems caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 8 feet bgs adjacent to the septic 
tank and seepage pits and 4 feet bgs in the drainfield. Sampling intervals started at the depths 
at which effluent discharged from the septic tank, seepage pits, and drainfield drain lines would 
have entered the subsurface environment at the site. This sampling procedure was required by 
NMED regulators and has been used at numerous DSS-type sites at SNL/NM. The soil 
samples are considered to be representative of the soil potentially contaminated with the COCs 
at this site and are sufficient to determine the vertical extent of COCs. 

2.4 Comparison of COGs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. This RSI 
response for DSS SWMU 150 and request for a determination of Corrective Action Complete 
(CAC) without controls describes the identification of COCs and the sampling that was· 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs evaluated in this risk assessment include all detected organic, inorganic, and 
radiological COCs for which samples were analyzed. When the detection limit of an organic 
compound is too high (i.e., could possibly cause an adverse effect to human health or the 
environment), the compound is retained. Nondetected organic compounds not included in this 
assessment were determined to have detection limits low enough to ensure protection of human 
health and the environment. In order to provide conservatism in this risk assessment, the 
calculation uses only the maximum concentration value of each COC found for the entire site. 
The SNLINM maximum background concentration (Dinwiddie September 1997) was selected to 
provide the background screen listed in Tables 2.4-1 through 2.4-4. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
the risk assessment consist of both inorganic and organic compounds. 

Tables 2.4-1 and 2.4-2 list the nonradiological COCs for the human health and ecological risk 
assessments at DSS SWMU 150, respectively. Tables 2.4-3 and 2.4-4 list the radiological 
COCs for the human health and ecological risk assessments, respectively. All tables show the 
associated SNL!NM maximum background concentration values (Dinwiddie September 1997). 
Section 2.6.4 discusses the results presented in Tables 2.4-1 and 2.4-3; Sections 2.7.2 and 
2.7.3 discuss the results presented in Tables 2.4-2 and 2.4-4. 
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coc 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium, total 
Lead 
Mercury 
Selenium 
Silver 
Organic 
Acetone 
Methylene chloride 
Methyl ethyl ketone 
Toluene 

Table 2.4-1 
Nonradiological COGs for Human Health Risk Assessment at DSS SWMU 150 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Maximum SNLINM Concentration Less Than 

Concentration Background or Equal to the Applicable BCF Log K0 w 
(All Samples) Concentration SNLINM Background (Maximum (for Organic 

(mq/kq) (mg/kg)6 Screeninq Value? Aquatic) COCs) 

4.9 7 Yes 44° --
103 214 Yes 170d --

0.259 0.9 Yes 64° --
5.4 12.8 Yes 16° --
6.9 11.8 Yes 49° --

o.ose <0.1 Yes 5,500° --
0.259 <1 Yes 8oor --
0.59 <1 Yes 0.5° --

0.0084 J NA NA 0.699 -0.249 

0.0028 J NA NA 59 1.259 

o.oose NA NA 1h 0.29h 

0.00259 NA NA 10.7° 2.69° 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Coyote Test Field or Southwest Area Supergroups. 
bNMED March 1998a. 
0 Yanicak March 1997. 
dNeumann 1976. 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

I 

Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
No 

No 
No 
No 
No 

9 Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the maximum detected concentration or analyte was 
not detected). 
fCallahan et al. 1979. 
9Howard 1990. 
hHoward 1993. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
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Log 
mg/kg 
NA 
NMED 
SNLINM 
SWMU 

Table 2.4-1 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS SWMU 150 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
=Solid Waste Management Unit. 
= Information not available. 
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coc 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium, total 
Lead 
Mercury 
Selenium 
Silver 
Organic 
Acetone 
Methylene chloride 

Methyl ethyl ketone 

Table 2.4-2 
Nonradiological COGs for Ecological Risk Assessment at DSS SWMU 150 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Maximum SNL/NM Concentration Less Than 

Concentration Background or Equal to the Applicable BCF Log K0w 
(Samples:,; 5 ft bgs) Concentration SNL/NM Background (Maximum (for Organic 

· (mq/kq) (m~/k~)a Screeninq Value? Aquatic) COCs) 

4.2 7 Yes 44C --
76.7 214 Yes 170d --
0.258 0.9 Yes 64C --
5.4 12.8 Yes 16C --
6.9 11.8 Yes 49C --

o.ose <0.1 Yes s.sooc --
0.259 <1 Yes soo1 --
0.59 <1 Yes o.sc --

0.0084 J NA NA 0.699 -0.249 

0.0016 J NA NA 59 1.259 

o.oose NA NA 1h 0.29h 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Coyote Test Field or Southwest Area Supergroups. 
bNMED March 1998a. 
cyanicak March 1997. 
dNeumann 1976. 

Bioaccumulator?b 
(BCF>40, 

Log K0w>4) 

Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
No 

No 
No 
No 

8 Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the maximum detected concentration or analyte was 
not detected). 
1Callahan et al. 1979. 
9Howard 1990. 
hHoward 1993. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
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Table 2.4-2 (Concluded) 
Nonradiological COCs for Ecological Risk Assessment at DSS SWMU 150 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

=Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 
= Information not available. 
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Table 2.4-3 
Radiological COCs for Human Health Risk Assessment at DSS SWMU 150 with 
Comparison to the Associated SNLINM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNL/NM Background Equal to the Applicable 
(All Samples) Activity SNL/NM Background BCF 

coc (pCi/Q)8 (pCi/Q)b ScreeninQ Value? (maximum aquatic) 
Cesium-137 NO (0.0542) 0.079 Yes 
Thorium-232 0.537 1.01 Yes 
Tritium 0.013 0.021 8 Yes 
Uranium-235 NO (0.312) 0.18 No 
Uranium-238 

-
ND_(3~ 1.4 No 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
8 Value listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Coyote Test Field or Southwest Area Supergroups. 
cNMED March 1998a. 
dSaker and Soldat 1992. 

3,000d 
3,000d 

NA 
900d 
900d 

Is COCa 
Bioaccumulator?c 

(BCF >40) 
Yes 
Yes 
No 

Yes 
Yes 

8Tharp February 1999, 420 pCi/L = 0.021 pCi/g assuming a soil density of 1 gram/cubic centimeter and 5 percent soil moisture . 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
ND ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie( s) per liter. 
SNLINM =Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 
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Table 2.4-4 
Radiological COCs for Ecological Risk Assessment at DSS SWMU 150 with 

Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNLINM Background Equal to the Applicable 
(Samples:::; 5 ft bgs) Activity SNLINM Background BCF 

coc (pCi/g)a (pCi/g)b ScreeninQ Value? (Maximum Aquatic) 
Cesium-137 ND (0.0542) 0.079 Yes 
Thorium-232 0.537 1.01 Yes 
Tritium 0.013 0.021 8 Yes 
Uranium-235 ND (0.312) 0.18 No 
Ura~_um-23§_ _ _ ND(3.04) 1.4 No 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Coyote Test Field or Southwest Area Supergroups. 
cNMED March 1998a. 
dBaker and Soldat 1992. 

3,000d 
3,000d 

NA 
900d 
900d 

Is COCa 
Bioaccumulator?c 

(BCF >40) 

Yes 
Yes 
No 
Yes 
Yes 

8 Tharp February 1999, 420 pCi/L = 0.021 pCi/g assuming a soil density of 1 gram/cubic centimeter and 5 percent soil moisture .. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected, above the MDA. shown in parentheses. 
ND ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
SNL/NM = Sandia National Laboratories/New Mexico . 
SWMU = Solid Waste Management Unit. 



2.5 Fate and Transport 

The primary releases of COCs at DSS SWMU 150 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9939/9939A septic and drainfield systems. Wind, water, 
and biota are natural mechanisms of COC transport from the primary release point; however, 
because the discharge was to subsurface soil, none of these mechanisms are considered to be 
of potential significance as transport mechanisms at this site. Because the septic and drainfield 
systems are no longer active, additional water infiltration is not expected. Infiltration of 
precipitation is essentially nonexistent at DSS SWMU 150, as virtually all of the moisture either 
drains away from the site or evaporates. Because groundwater at this site is approximately 
315 feet bgs, the potential for COCs to reach groundwater through the unsaturated zone above 
the water table is extremely low. 

The COCs at DSS SWMU 150 include both inorganic and organic constituents. The 
inorganic COCs include both radiological and nonradiological analytes. Transformations of 
inorganic constituents could include changes in valence (oxidation/reduction reactions) or 
incorporation into organic forms (e.g., the conversion of selenite or selenate from soil to selena
amino acids in plants). Radiological COCs will undergo decay to stable isotopes or radioactive 
daughter elements. However, because of the long half-lives of the radiological COCs (uranium-
235 and uranium-238), the aridity of the environment at this site, and the Jack of potential 
contact with biota, none of these mechanisms are expected to result in significant losses or 
transformations of the inorganic COCs. 

The organic COCs at DSS SWMU 150 are limited to VOCs. Organic constituents may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil, the Joss of VOCs through volatilization is expected to be minimal. 

Table 2.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 150. 
COCs at this site include organic analytes as well as radiological and nonradiological inorganic 
analytes. Wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and 
leaching into the groundwater at this site is highly unlikely. The potential for transformation of 
COCs is low, and Joss through decay of the radiological COCs is insignificant because of the 
long half-Jives. 

Table 2.5-1 
Summary of Fate and Transport at DSS SWMU 150 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/deQradation Yes Low 

DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 
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2.6 Human Health Risk Assessment 

2.6.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed 
to the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological COC risk values also are 
com[J_ared to background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

2.6.2 Step 1. Site Data 

Section 2.1 of this risk assessment provides the site description and history for DSS 
SWMU 150. Section 2.2 presents a comparison of results to DQOs. Section 2.3 discusses the 
nature, rate, and extent of contamination. 

2.6.3 Step 2. Pathway Identification 

DSS SWMU 150 has been designated with a future land-use scenario of industrial (DOE and 
USAF March 1996) (see Annex A for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust. Soil ingestion 
is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered; depth to groundwater at 

AU9-05fWP/SNL05:r5742.doc 2-14 840857.03.01 09/01/05 9:58AM 



SWMU 150 is approximately 315 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 2.6.3-1 shows the conceptual site model flow diagram for SWMU 150. 

Pathway Identification 

Nonradiologjcal Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

2.6.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

2.6.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNL/NM 
maximum screening levels for this area. The SNLINM maximum background concentration was 
selected to provide the background screen in Table 2.4-1 and used to calculate risk attributable 
to background in Section 2.6.6.2. Only the COCs that were detected above the corresponding 
SNLINM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For radiological COCs that exceed the SNL/NM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
do not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have background screening values 
and were detected above the analytical minimum detectable activity (MDA) are carried through 
the risk assessment at the maximum levels. The resultant radiological COCs remaining after 
this step are referred to as background-adjusted radiological COCs. 

2.6.4.2 Results 

Tables 2.4-1 and 2.4-3 show the DSS SWMU 150 maximum COC concentrations that were 
compared to the SNLINM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. Four nonradiological COCs are organic compounds that do not 
have corresponding background screening values. 

For the radiological COCs, two constituents (uranium-235 and uranium-238) had MDA values 
greater than the background screening levels. 
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2.6.5 Step 4. Identification of Toxicological Parameters 

Tables 2.6.5-1 and 2.6.5-2 list the COCs retained in the risk assessment and provide the values 
for the available toxicological information. The toxicological values for the nonradiological 
COCs presented in Table 2.6.5-1 were obtained from the Integrated Risk Information System 
(IRIS) (EPA 2004a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), 
the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), and the EPA Region 6 electronic database (EPA 2004b). Dose conversion 
factors (DCFs) used in determining the excess TEDE values for radiological COCs for the 
individual pathways are the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 

2.6.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination of the site were taken from DOE/EH-0070, 
"External Dose-Rate Conversion Factors for Calculation of Dose to the Public" 
(DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section 2.6.6.1 describes the exposure assessment for this risk assessment. Section 2.6.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and ·estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land-use scenarios. 

2.6.6.1 Exposure Assessment 

Annex A provides the equations and parameter input values used to calculate intake values and 
subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
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Table 2.6.5-1 
Toxicological Parameter Values for DSS SWMU 150 Nonradiological COCs 

Rf00 RfDinh SF0 SFinh 
coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)-1 (mg/kg-d)-1 

Organic 
Acetone 1 E-1 c L 1 E-1 d -- -- --
Methylene chloride 6E-2c M 8.6E-1 1 -- 7.5E-3c 1.6E-3c 
Methyl ethyj ketone 6E-1c L 2.9E-1c L -- --
Toluene 2E-1c M 1.1E-1c M -- --

- -

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

S2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from EPA Region 6 electronic database (EPA 2004b). 
9Toxicological parameter values from NMED (February 2004). 
'Toxicological parameter values from HEAST (EPA 1997a). 
ASS = Gastrointestinal absorption coefficient. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)-1 = Per milligram per kilogram-day. 
NMED = New Mexico Environmental Department. 
RfD1nh = Inhalation chronic reference dose. 
RfD

0 
= Oral chronic reference dose. 

SF1nh = Inhalation slope factor. 
SF

0 
=Oral slope factor. 

SWMU =Solid Waste Management Unit. 
= Information not available. 

Cancer 
Classb ASS 

D 0.1 9 

S2 0.1 9 

D 0.01 9 

[)_ - 0,19 
-- --- -- -·-



Table 2.6.5-2 
Toxicological Parameter Values for DSS SWMU 150 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
COG (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 
Uranium-238 6.20E-11 1.20E-08 6.60E-08 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 

0 
= Oral (ingestion) slope factor. 

SWMU = Solid Waste Management Unit. 

discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use 
scenario for this site is industrial, risk and TEDE values for a residential land-use scenario are 
also presented. 

2.6.6.2 Risk Characterization 

Table 2.6.6-1 shows an HI of 0.00 for the DSS SWMU 150 nonradiological COCs and an 
estimated excess cancer risk of 2E-8- for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COCs. Because no inorganic analytes were above background 
concentrations for the SWMU 150 associated background constituents, no risk assessment 
values due to background apply for the designated industrial land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE 
of 6.3E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS SWMU 150 for the industrial land use is well below 
this guideline. The estimated excess cancer risk is 5.5E-7. 

The HI is 0.00 with an estimated excess cancer risk of 4E-8 for the nonradiological COCs under 
the residential land-use scenario (Table 2.6.6-1 ). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust inhalation. Although the EPA (1991) guidelines 
generally recommend that inhalation not be included in a residential land-use scenario, this 
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Table 2.6.6-1 
Risk Assessment Values for DSS SWMU 150 Nonradiological COCs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenario8 Scenarioa 
(All Samples) Hazard Cancer Hazard Cancer 

coc (mg/kg) Index Risk Index Risk 

Acetone 0.0084 J 0.00 -- 0.00 -
Methylene chloride 0.0028 J 0.00 2E-8 0.00 4E-8 

Methyl eth__yl ketone 0.005b 0.00 -- 0.00 --
Toluene 0.0025b 0.00 -- 0.00 -

Total 0.00 2E-8 0.00 4E-8 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Based upon the nature of local 
soil, other exposure pathways are not evaluated (see Annex A). Table 2.4-1 shows that no 
inorganic analytes were above background concentrations at DSS SWMU 150. Therefore, no 
risk assessment values due to background apply for the residential land-use scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
0.16 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM February 
1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 150 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 150 is eligible for unrestricted radiological release as the 
residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the on
site receptor. The estimated excess cancer risk is 1.6E-6. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for persons 
exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b ). This summation is tabulated in Section 2.6.9. 

2.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 
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For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 (less 
than the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk 
is 2E-8. NMED guidance states that cumulative excess lifetime cancer risk must be less than 
1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the suggested 
acceptable risk value. The incremental HI is 0.00 and the estimated incremental excess cancer 
risk is 1.82E-8 for the industrial land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COCs considering an industrial land-use 
scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
6.3E-2 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 5.5E-7. 

For the nonradiological COCs under the residential land-use scenario, the calculated HI is 0.00, 
which is below the numerical guidance. The excess cancer risk is 4E-8. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); 
thus the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental HI is 0.00 and the estimated incremental excess cancer risk is 3.87E-8 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs under a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
0.16 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr suggested 
in the SNLINM "RESRAD Input Parameter Assumptions and Justification" (SNLINM February 
1998). The estimated excess cancer risk is 1.6E-6. 

2.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 150 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
{SNL/NM March 1993), the SAP for the RFI of septic tanks and drainfields {IT March 1994 ), and 
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at 
effluent release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNL/NM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at SWMU 150. 

Because of the location, history, and future land use, there is low uncertainty in the land-use 
scenario and the potentially affected populations that were considered in performing the risk 
assessment analysis. Based upon the COCs found in near-surface soil and the location and 
physical characteristics of the site, there is low uncertainty in the exposure pathways relevant to 
the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes may be overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 2.6.5-1 shows the uncertainties {confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS 
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(EPA 2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), and Technical Background 
Document for Development of Soil Screening Levels (NMED February 2004 ). Where values are 
not provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 2004a), 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004), Risk Assessment Information System (ORNL 2003), or EPA regions (EPA 2004b, EPA 
2002a, EPA 2002b). Because of the conservative nature of the RME approach, uncertainties in 
toxicological values are not expected to change the conclusion from the risk assessment 
analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under an industrial land-use scenario compared to established numerical guidance. 

For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

2.6.9 Summary 

DSS SWMU 150 contains identified COCs consisting of some organic and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust inhalation for chemical COCs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways are 
applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
2E-8. Thus, excess cancer risk is also below the acceptable risk value provided by the NMED 
for an industrial land-use scenario (Bearzi January 2001 ). The HI is 0.00, and the estimated 
incremental excess cancer risk is 1.82E-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the industrial land-use 
scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 4E-8. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The HI is 0.00 and the estimated 
incremental excess cancer risk is 3.87E-8 for the residential land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the residential land
use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much lower than EPA guidance values. The estimated TEDE is 6.3E-2 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997b). The corresponding estimated incremental cancer risk value is 5.5E-7 
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for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land
use scenario that results from a complete loss of institutional control is 0.16 mrem/yr with an 
associated risk of 1.6E-6. The guideline for this scenario is 75 mrem/yr (SNL!NM February 
1998). Therefore, DSS SWMU 150 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 2.6.9-1. 

Table 2.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 150, Building 9939/9939A Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 1.82E-8 5.5E-7 5.7E-7 
Residential 3.87E-8 1.6E-6 1.6E-6 

DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

2. 7 Ecological Risk Assessment 

2.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 150. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment. Initial components of NMED's decision tree (a discussion of DQOs, data 
assessment, and evaluations of both bioaccumulation and fate and transport potential) are 
addressed in previous sections of this report. Following the completion of the scoping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although this 
assessment is 'conservative in the estimation of ecological risks, ecological relevance and 
professional judgment are also used as recommended by the EPA ( 1998) to ensure that 
predicted exposures of selected ecological receptors reflect those reasonably expected to occur 
at the site. 

2.7.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 

AU9-05NI/P/SNL05:r5742.doc 2-25 840857.03.01 09/01/05 9:58AM 



background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk-management decision (Section 2.7.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

2.7.2.1 Data Assessment 

As indicated in Section 2.4 (Tables 2.4-2 and 2.4-4), inorganic constituents in soil within the 
0- to 5-foot depth interval that are identified as COPECs for this site include the following: 

• Uranium-235 
• Uranium-238 

Organic analytes detected in soil are as follows: 

• Acetone 
• Methyl ethyl ketone 
• Methylene chloride 

2.7.2.2 Bioaccumulation 

Among the COPECs listed in Section 2. 7 .2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section 2.4, Tables 2.4-2 and 2.4-4): 

• Uranium-235 
• Uranium-238 

However, as directed by the NMED (March 1998a), bioaccumulation for inorganic constituents 
is assessed exclusively based upon maximum reported bioconcentration factors (BCFs) for 
aquatic species. Because only aquatic BCFs are used to evaluate the bioaccumulation 
potential for metals, bioaccumulation in terrestrial species is likely to be overpredicted. 

2.7.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section 2.5. As noted in Table 2.5-1, wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COPECs at 
this site. Degradation, transformation, and radiological decay of the COPECs are also expected 
to be of low significance. 

2.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence, a detailed ecological risk assessment is deemed necessary to 
predict the potential level of ecological risk associated with the site. 

AU9-05fWP/SNL05:r5742.doc 2-26 840857.03.01 09/01/05 9:58AM 



2.7.3 Risk Assessment 

As concluded in Section 2.7.2.4, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

2.7.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of hazard quotients (HQs) 
and ecological significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk assessment that provides the introduction to 
the risk evaluation process. Components that are addressed in this section include a discussion 
of ecological pathways and the ecological setting, identification of COPECs, and selection of 
ecological receptors. The conceptual model, ecological food webs, and ecological endpoints 
(other components commonly addressed in an ecological risk assessment) are presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998) and are not duplicated here. 

2.7.3.1.1 Ecological Pathways and Setting 

DSS SWMU 150 is less than 1 acre in size. The site is located in an area dominated by 
grassland habitat. Most of the site is unpaved and open to use by wildlife. No threatened or 
endangered species exist at this site (IT February 1995), and no surface-water bodies, seeps, 
or springs are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in the soil. It is assumed that direct uptake of COPECs from soil is the major route 
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of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure 
modeling for the wildlife receptors is limited to the food and soil ingestion pathways and external 
radiation. Because of the lack of surface water at this site, exposure to COPECs through the 
ingestion of surface water is considered insignificant. Inhalation and dermal contact also are 
considered insignificant pathways with respect to ingestion (Sample and Suter 1994 ). 
Groundwater is not expected to be affected by COCs at this site. 

2.7.3.1.2 COPECs 

Discharge of effluent from the Building 9939/9939A septic and drainfield systems are the 
primary source of COPECs at DSS SWMU 150. All COPECs identified for this site are listed in 
Section 2. 7.2. The COPECs include both radiological and nonradiological analytes. The 
analytes were screened against background concentrations and those that exceeded the 
approved SNL/NM background screening levels (Dinwiddie September 1997) for the area are 
considered to be COPECs. All organic analytes detected in the soil and inorganic constituents 
with uncertain background levels are retained as COPECs. Nonradiological inorganic 
constituents that are essential nutrients, such as iron, magnesium, calcium, potassium, and 
sodium, are not included in this risk assessment as set forth by the EPA (1989). In order to 
provide conservatism, this ecological risk assessment is based upon the maximum 
concentrations of the COPECs measured in the upper 5 feet of soil at this site. Tables 2.4-2 
and 2.4-4 present the maximum concentrations for the COPECs. 

2.7.3.1.3 Ecological Receptors 

A nonspecific perennial plant is selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to the 
diversity and productivity of the wildlife community associated with the site. The deer mouse 
(Peromyscus manicu/atus) and the burrowing owl (Speotyto cunicularia) are used to represent 
wildlife use. Because of its opportunistic food habits, the deer mouse is used to represent a 
mammalian herbivore, omnivore, and insectivore. The burrowing owl represents a top 
predator at this site. The burrowing owl is present at SNL/NM and is designated a species of 
management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the 
state of New Mexico (USFWS September 1995). 

2.7.3.1.4 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil is considered the only significant route 
of exposure for terrestrial plants. Exposure modeling for the wildlife receptors is limited to food 
and soil ingestion pathways. Inhalation and dermal contact are considered insignificant 
pathways with respect to ingestion (Sample and Suter 1994). Drinking water is also considered 
an insignificant pathway because of the lack of surface water at this site. The deer mouse is 
modeled under three dietary regimes: as an herbivore (100 percent of its diet as plant material), 
as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an 
insectivore (100 percent of its diet as soil invertebrates). The burrowing owl is modeled as a 
strict predator on small mammals ( 1 00 percent of its diet as deer mice). Because the exposure 
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and 
insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the 
diet of the burrowing owl is modeled with intake of omnivorous mice only. Both species are 
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modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 2. 7.3-1 
presents the species-specific factors used in modeling exposures in the wildlife receptors. 
Justification for use of the factors presented in this table is described in the ecological risk 
assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment are 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in the upper 
5 feet of soil are used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose-rate calculations, the deer mouse is modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl is modeled as a strict predator on small 
mammals (100 percent of its diet as deer mice). Both are modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from uranium-235 and uranium-238. Internal and external dose rates to 
the deer mouse and the burrowing owl are approximated using modified dose-rate models from 
the DOE (1995) as presented in the ecological risk assessment methodology document for the 
SNUNM ER Project (IT July 1998). Radionuclide-dependent data for the dose-rate calculations 
were obtained from Baker and Soldat (1992). The external dose-rate model examines the total
body dose rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the 
receptor is assumed to be an infinite medium uniformly contaminated with gamma-emitting 
radionuclides. The external dose-rate model is the same for both the deer mouse and the 
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the 
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at 
the center of a spherical body shape. This provides for a conservative estimate for absorbed 
dose. This concentrated radiation source at the center of the body of the receptor is assumed 
to be a "point" source. Radiation emitted from this point source is absorbed by the body 
tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to transfer 
1 00 percent of their energy to the receptor as they pass through tissues. Gamma-emitting 
radio nuclides transfer only a fraction of their energy to the tissues because gamma rays interact 
less with matter than do beta or alpha emitters. The external and internal dose-rate results are 
summed to calculate a total dose rate from exposure to uranium-235 and uranium-238 in soil. 

Table 2.7.3-2 provides the transfer factors used in modeling the concentrations of COPECs 
through the food chain. Table 2.7.3-3 presents maximum concentrations in soil and derived 
concentrations in tissues of the various food chain elements that are used to model dietary 
exposures for each of the wildlife receptors. 

2.7.3.2 Ecological Effects Evaluation 

Table 2.7.3-4 shows benchmark toxicity values for the plant and wildlife receptors. For plants, 
the benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 
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Table 2.7.3-1 
Exposure Factors for Ecological Receptors at DSS SWMU 150 

Food Intake 
Body Weight Rate 

Receptor SQ_ecies Class/Order Trophic Level (kg)a (kg/day)b Dietary_ Com_positionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
manicu/atus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
manicu/atus) J + Soil at 2% of intake} 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
manicu/atus)-

Burrowing owl Aves/ Carnivore 1.55E-11 1.73E-2 Rodents: 100% 
( Speotyto cunicu/aria) Strigiformes ( + Soil at 2% of intake) 

8 Body weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1 987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995. 
9 EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
fDunning 1993. 
9Haug et al. 1 993. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
SWMU =Solid Waste Management Unit. 

Home Range i 

_(acresl 
2.7E-1 6 

2.7E-1 9 

2.7E-1 9 

3.5E+19 



Table 2.7.3-2 
Transfer Factors Used in Exposure Models for COPECs at DSS SWMU 150 

Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle 
COPEC Transfer Factor Transfer Factor Transfer Factor 

Organic3 

Acetone 5.3E+1 1.3E+1 1.0E-8 
Methylene chloride 7.3E+O 1.5E+1 3.6E-7 
Methyl ethyl ketone 2.6E+1 1.4E+1 3.7E-8 

asoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the Log K0 w value of compound. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
K0 w = Octanol-water partition coefficient. 
Log =Logarithm (base 10). 
SWMU = Solid Waste Management Unit. 

Table 2.7.3-3 
Media Concentrationsa for COPECs at DSS SWMU 150 

Soil Plant Soil Deer Mouse 
COPEC (Maximum)a Foliageb lnvertebrateb Tissuesc 

Organic3 

Acetone 8.4E-3d 4.5E-1 1.1E-1 9.0E-9 
Methylene chloride 1.6E-3d 1.2E-2 2.4E-2 2.0E-8 
Methyl ethyl ketone 5.0E-3e 1.3E-1 6.8E-2 1.1E-8 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant d_igits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
eAnalyte not detected (i.e., one-half the maximum detection limit is greater than the maximum detected 
concentration). 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
SWMU · = Solid Waste Management Unit. 
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Table 2.7.3-4 
Toxicity Benchmarks for Ecological Receptors at DSS SWMU 150 

COPEC 
Organica 
Acetone 
Methylene chloride 
Methyl ethyl ketone 

aln mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Plant 
Benchmarka.b 

--
--
--

Mammalian NOAELs 

Mammalian Test Species 
Test Speciesc.d NOAELd,e 

rat 10 
rat 5.85 
rat 1771 

csody weights (in kg) for the NOAEL conversion are as follows: lab rat, 0.350. 
dSample et al. 1996. 
9 ln mg/kg body weight per day. 

Deer 
Mouse Avian 

NOAEL9
•
1 Test Speciesd 

19.6 --
11.4 --
3464 --

Avian NOAELs 

Burrowing 
Test Species Owl 

NOAELd,e NOAELe,g 

-- --
-- --
-- --

1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
98ased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
COPEC =Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
kg = Kilogram(s). 
mg = Milligram(s). 
NOAEL = No-observed-adverse-effect level. 
SWMU =Solid Waste Management Unit. 

= Insufficient toxicity data. 



The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency ( IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of DSS SWMU 150. 

2.7.3.3 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures are compared to plant and 
wildlife benchmark values, respectively. Table 2.7.3-5 presents the results of these 
comparisons. HQs are used to quantify the comparison with benchmarks for plant and wildlife 
exposure. 

None of the HQs exceed unity for any of the receptors evaluated. Because of a lack of 
sufficient toxicity information, the HQ for plants could not be determined for any of the organic 
COPECs. Similarly for the burrowing owl, HQs could not be determined for any of the organic 
COPECs. As directed by the NMED, His are calculated for each of the receptors (the HI is the 
sum of chemical-specific HQs for all pathways for a given receptor). Total HI values are less 
than unity for all of the receptors evaluated, with a maximum HI of 3.8E-3 for the herbivorous 
deer mouse. 

Tables 2.7.3-6 and 2.7.3-7 summarize the internal and external dose-rate model results for 
uranium-235 and uranium-238 for the deer mouse and burrowing owl, respectively. The total 
radiation dose rate to the deer mouse is predicted to be 5.0E-4 rad/day and that for the 
burrowing owl is 4.8E-4 rad/day. The dose rates for the deer mouse and the burrowing owl are 
lower than the benchmark of 0.1 rad/day. 

2.7.3.4 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS 
SWMU 150. These uncertainties result from assumptions used in calculating risk that may 
overestimate or underestimate true risk presented at the site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than to 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
assessment include the use of maximum analyte concentrations measured in soil to evaluate 
risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of 

strict herbivorous and strict insectivorous diets for predicting the extreme HQ values for the deer 
mouse. Each of these uncertainties, which are consistent among each of the site-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNL/NM ER Project (IT July 1998). 
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Table 2.7.3-5 
HQs for Ecological Receptors at DSS SWMU 150 

Deer Mouse Deer Mouse 
HQ HQ 

COPEC Plant HQ (Herbivorous) (Omnivorous) 
Organic 
Acetone -- 3.6E-03 2.2E-03 
Methylene chloride -- 1.6E-04 2.5E-04 
Meth}'l ethyl ketone -- 5.9E-06 4.5E-06 

Hla _j__ -- 3.8E-03 2.4E-03 
- ---------·-· ---------

arhe HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
DSS =Drain and Septic Systems. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQ Burrowing Owl 

(Insectivorous) HQ 

8.6E-04 --
3.3E-04 --
3.1 E-06 --

1.2E-3 --



Table 2.7.3-6 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at DSS SWMU 150 

Maximum Activity 
Radionuclide (pCi/g) 

Uranium-235 ND (0.312) 
Uranium-238 ND (3.04) 

Total Dose 

= Drain and Septic Systems. 
= Minimum detectable activity. 

Total Dose 
(rad/day) 
8.5E-6 
4.9E-4 
5.0E-4 

DSS 
MDA 
ND ( ) =Not detected, but the MDA (shown in parentheses) exceeds 

background activity. 
pCi/g 
SWMU 

= Picocurie(s) per gram. 
= Solid Waste Management Unit. 

Table 2.7.3-7 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at DSS SWMU 150 

Maximum Activity 
Radionuclide (pCi/g) 

Uranium-235 ND _(0.312) 
Uranium-238 ND (3.04) 
Total Dose 

= Drain and Septic Systems. 
=Minimum detectable activity. 

Total Dose 
(rad/day) 

6.5E-6 
4.7E-4 
4.8E-4 

DSS 
MDA 
ND ( ) =Not detected, but the MDA (shown in parentheses) exceeds 

background activity. 
pCi/g 
SWMU 

= Picocurie(s) per gram. 
= Solid Waste Management Unit. 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
uranium-235 and uranium-238 are primarily related to those inherent in the radionuclide-specific 
data. Radionuclide-dependent data are measured values that have their associated errors. 
The dose-rate models used for these calculations are based upon conservative estimates on 
receptor shape, radiation absorption by body tissues, and intake parameters. The goal is to 
provide a realistic but conservative estimate of a receptor's internal and external exposure to 
radionuclides in soil. These dose estimates are conservatively based upon detection limits of 
the two radionuclides, neither of which was detected at the site. 

2.7.3.5 Risk Interpretation 

Ecological risks associated with DSS SWMU 150 are estimated through a risk assessment that 
incorporates site-specific information when available. All HQ values predicted for the COPECs 
at this site are found to be less than unity. 
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Analysis of the uncertainties associated with these predicted values indicate that they are more 
likely to overestimate actual risk rather than underestimate it. Based upon this final analysis, 
the potential for ecological risks associated with DSS SWMU 150 is expected to be very low. 

2.7.3.6 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for CAC without controls or whether 
additional data should be collected to more thoroughly assess actual ecological risk at the site. 
With respect to this site, ecological risks are predicted to be very low. The 
scientific/management decision is to recommend this site for CAC without controls. 
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3.1 

3.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April2004) is recommended for DSS 
SWMU 150 for the following reasons: 

3.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COCs warrant ecological concern because all HQ values predicted for 
the COPECs are less than unity using conservative exposure assumptions. 

Criterion 

Based upon the evidence provided in Section 3.1, a determination of CAC without controls 
(NMED April2004) is recommended for DSS SWMU 150. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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ANNEXA 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNLINM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNLINM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et a/. October 
1995); Workbook: Future Use Management Areas 3, 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNLINM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL!NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1 . 
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Table 1 
Exposure Pathways Considered for Various land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinkinq water water 
Ingestion of contaminated soil lnqestion of contaminated soil lnqestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

qround surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNLINM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal · 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED I = __::.S _______ _ 

s BW*AT 
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where: 

1
5 

= Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg)-day) 
C

5 
=Chemical concentration in soil (mg/kg) 

IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

I = Cs *IR*EF*ED*(Yvpor jpEF) 

s BW*AT 

1
5 

= Intake of contaminant from soil inhalation (mg/kg-day) 
C5 =Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = .......e.S ___________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
C

5 
=Chemical concentration in soil (mg/kg) 

CF = Conversion factor ( 1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2 ) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged} {days) 

Groundwater Ingestion 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = _____.:.:"_' ------
w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992}. An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Llm3) 

IR; = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summarv 

SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLINM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNLJNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8. 7 ( 4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wk/yr)a,b 350a,b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,5508 ·b 25,5508

•
0 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 8

•
0 10,9508

•
0 10,950 a,b 

{= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1008
•
0 200 Childa,b 200 Child a,b 

1 00 Adult8
•
0 1 00 Adult a,b 

Inhalation Pathway 
15 Child8 10 Child8 

Inhalation Rate (m3/day) 20a,b 30 Adult8 20 Adult8 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E98 1.36E98 1.36E98 

Water lng_estion Pathway 
2.4a 2.4a 2.48 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Child8 0.2 Child8 

Skin Adherence Factor (mg/cm2 ) 0.28 0.07 AduiP 0.07 Adult8 

Exposed Surface Area for Soil/Dust 2,800 Child8 2,800 Child8 

( cm2/da_y}_ 3,3008 5,700 Adult8 5,700 Adult8 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

8Technical Background Document for Development of Soil Screening Levels (NMED December 2000). 
0Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,95Qd 10,95Qd 

Inhalation Pathway 
Inhalation Rate (m3Jyr) 7,3QQd.e 10,95oe 
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B {EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not a'pplicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
30a,b 

70 Adulta,b 

100 mg/dayc 

10,95Qd 

7,30Qd.e 
1.36 E-5d 

16.5C 

101.8b 
0.25b.d 
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Drain and septic system site histories for the ten sites are as follows: 

Year Year Drain Year (s) 
Bldg and or Septic Septic Tank 

Site System System Effl uent 
Number Site Name Location Built Aba ndoned Sampled 

1995 (distal 

49 Bldg 9820 Drains 
Lurance 

1958 
end of No septic tank 

Canyon drainpipe at this site 
sealed) 

Bldg 9926 
Explos ive 

Coyote 
101 Contaminated 

Test Field 
1960 1991 1992, 1994 

Sumps and 
Drains 

11 6 
Bldg 9990 Septic Coyote 

1971 Early 1990s 
1992, 1994, 

System Test Field 1995 

138 
Bldg 6630 Septic 

TA-ll! 1959 1991 1994, 1995 
System 

140 
Bldg 9965 Septic Thunder 

1965 199 1 1992, 1994 
System Range 

1959 
(south 

Before 1994 
system)~ 

(south 
1992, 1994, 

1%5/1966 1995 (west 
147 

Bldg 9925 Septic Coyote 
(west 

system); 
system); 1992, 

Systems Test Field 
system); 1991 (west 

1995 (north 
and north 

1980 
system) 

system) 
(north 

system) 

Bldg 9930 Septic Coyote 
1992, 

149 
System Test Field 

1961 1993 1994 

1974 
(Bldg. 

! 150 
Bldg 9939/9939A Coyote 9939); 

1993 1992, 1994 Septic System Test Field 1982 
(Bldg. 

9939A) 
199 1 

! 54 
Bldg 9960 Septic Coyote 

1965 
(seepage 

1992, 1994 Systems Test Field pits); 1993 
(septic tank) 

161 
Bldg 6636 Septic 

TA-111 197 1 1993 1992, 1994 
Svstem 

Depth to Groundwater 
Depth to the regional aquifer at the ten sites is as follows: 

Site 
Number Site Name Location 

49 Bldg 9820 Drains 
Lurance 
Canyon 

101 
Bldg 9926 Explosive Contaminated Sumps and Coyote 
Drains Test Field 

11 6 Bldg 9990 Septic System 
Coyote 

Test Field 
138 Bldg 6630 Septic System TA-111 

140 Bldg 9965 Septic System 
Thunder 
Range 

147 Bldg 9925 Septic Systems 
Coyote 

Test Field 

149 Bldg 9930 Septic System 
Coyote 

Test Field 

150 Bldg 9939/9939A Septic System 
Coyote 

Test Field 

154 Bldg 9960 Septic Systems 
Coyote 

Test Field 
161 Bldg 6636 Septic System TA-111 

Drain and Septic Systems (DSS) Solid Waste Management Units 
49, 101, 116, 138, 140, 147, 149, 150, 154, and 161 
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The years that site-specific characterization activities were conducted, and soil sampl ing depths at 
each of these ten sites are as follows: 

Year(s) Septic 
Tank and 

Seepage Pits 
Backfill ed 

NA 

1995/1996 

1996 

1995 

1995/1996 

Before 1994 
i 

(south system ' 
tanks); 

1996 (north 
and \Yest 

system tanks) 

1996 

1996 

1996 (septic 
system) 

2005 (HE 
seepage pits) 

1996 

Groundwater 
Depth (ft bgs) 

107 

420 

230 

475 

230 

41 

302 

315 
• 

44 I 
i 

466 __ j 

Site 
I 

N umber Site Name COCs 

49 Bldg 9820 Drains 
VOCs, SVOCs, metals, cyanide, 
chromium V I, and radionuclides 

Bldg 9926 Explosive 
VOCs, SVOCs, metals, cyanide, 

10 1 Contaminated Sumps and 
Drains 

chromium V I, and radionuclides 

VOCs, SVOCs, metals, cyanide, 
116 B ldg 9990 Septic System chromium V I , PCBs, and 

radionuclides 

138 Bldg 6630 Septic System 
VOCs, SVOCs, metals, cyanide, 

PCBs, and rad ionuclides 
VOCs, SVOCs, metals, nitrate, 

140 Bldg 9965 Septic System cyanide, chromium VI and 
rad ionucl ides 

147 Bldg 9925 Septic Systems 
VOCs, SVOCs, metals, and 

radionucl ides 

149 Bldg 9930 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium V I, and radionucl ides 

! 50 
Bldg 9939/9939A Septic VOCs, SVOCs, metals, PCBs, 
System and radionucl ides 

VOCs, SVOCs, metals, nitrate, 
!54 Bldg 9960 Septic Systems chromium VI , HE compounds, 

and radionuclides 

161 Bldg 6636 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium V I, and radionuclides 

---

Investigations 
All of these sites were selected by NMED for passive soil-vapor sampling to screen for VOCs and 
SVOCs, and no significant contamination was identified at any of the ten sites. 
A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits) so that locations for soil vapor samplers and soil borings could be selected. 
Soil samples were collected from directly beneath drainfield drain lines, next to or beneath seepage pits, 
and on either side of septic tanks to determine if COGs were released to the environment from drain sys
tems. 
A 160-ft-deep groundwater monitoring well (CYN-MW5), a 265-ft-deep groundwater monitoring well (CTF
MW1 ), a 365-ft-deep groundwater monitoring well (CTF-MW3), and a 135-ft-deep groundwater monitoring 
well (CTF-MW2) were installed at SWMUs 49, 116, 149, and 154, respectively. Groundwater samples 
were collected on a quarterly basis for eight quarters beginning in July 2002. Samples were analyzed for 
VOCs, SVOCs, HE compounds, RCRA metals, chromium VI , cyanide, nitrate plus nitrite, gross alpha/beta 
activity, and major anions and cations. 

Site 
Number Site Name 

Bldg 9820 49 
Drains 

Bldg 9926 
Explosive 

101 Contaminale 
d Sumps and 
Drains 
Bldg 9990 

116 Septic 
~em 
Bldg 6630 

138 Septic 
System 
Bldg 9965 

140 Septic 
System 

Bldg 9925 
147 Septic 

Systems 

Bldg 9930 
149 Septic 

S}>stem 
Bldg 

!50 
993919939A 
Septic 
~tem 

Bldg 9960 
!54 Septic 

Systems 

Bldg 6636 
161 Septic 

System 

Buried 
Components Soil Sampling 
(Drain Lines, Beneath Passi,·e Grouudwatt'r 

DryweUs) Or:tin lines, Type(s) of Drain System, and Soil· Monitor \\'ell 
Located With Seepage Pits, Soil Sampling Depths (ft bgs) Vapor Installation and 

Backhoe Drvwells Samplinn SaDIJ>li_~~g_Period 

Drain Omfall : I, 11 200 1 ~ 8 quarters of 
None 1994. 1995 

Surface Discharge: 1, II 
1994 sampling (2002· 

200-1) 
Wesr Seepage Pit: 12,22 

~1iddle and East Seepage Pit 
1995 1994, 1995 16,26 1994 None 

Septic Tunk: 9 
Drvwell : 4. 14 

Seepage Pits: 13 2001; 8 quanm of 
1995 1995,2002 1994 sampling (2002-Septic Tank: 8.5 

2004) 

Drain field: 6.5, 16.5 1994 1994 
Septic Tank: 10 1994 None 

1994, 1995, Seepage J>it : 11, 16, 21, 26 
1995 

2003 
Septi(; Tank: 7 1994 None 
Drywcll : 8, t 8 

North System: 
Drainfield: 9, 19 
Sept1c Tank: 9 

West S~·stem: 
!994 1995. 2002 Drainfield: 5, 15 1994 None 

Septic Tank: 9 
South System: 

Drainfield: 5, 15 
Septic T auk 10 

2001 ; 8-;;;;;~ 
Seepage Pit: 8 1994 1995. 2002 IYY4 sampling (2002-Septic Tank: 7 

2004~ 

Dralnfield: 4 
1995 1995 Septic Tank: 8 1994 None 

East and West Seepage Pits: 8 

Septic System: 

1994, 1995, Seepage Pit: 10,20 
2001: 8 quaners of 

None 1996. 1997, Septic Tank: 9.5 
1994 sampling (2002~ 

1998, 2005 West System: 
2004) North HE Seepage Pit 21.5 , 24 ! South HE Seepage Pit: 22, 23 

Drain field: 10, 20 1994 1994 1994 Nt)UC 
Septic Tank: 7.5 
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Summary of Data Used for NF A Justification 
Soil samples were analyzed at on- and off-site laboratories for constituents of concern as listed in the table 
above. 
There were detections of VOCs at all ten sites; SVOCs were detected at SWMUs 49, 138, 147, and 154; 
PCBs were detected at SWMU 116; HE compounds were detected at SWMU 154. 
Arsenic was detected above the background value at SWMUs 140 and 154. Total chromium was detected 
above the background value at SWMUs 101, 154, and 161. Barium was detected above the background 
value at SWMUs 138, 140, 147, and 154. Silver was detected above the background value at SWMUs 49, 
101, 116, 138, 154, and 161 . Selenium was detected above the background value at SWMUs 101 , 140, 
and 154. Lead was detected above the background value at SWMUs 147 and 154. Nickel was detected 
above the background value at SWMU 138 and mercury was detected above the background value at 
SWMU 49. No other metals were detected above background values. 
Cyanide was detected above the MDL at SWMUs 101 , 116, 140, and 161. 
Tritium was detected slightly above the background activity at SWMUs 101, 147, and 149. Tritium was not 
detected, but the MDA exceeded the background activity at SWMU 138. U-235 and U-238 were not 
detected, but MDAs exceeded background activities at SWMUs 49, 101 , 140, 147, 150, and 154. U-235 
was not detected, but the MDA exceeded the background activity for SWMUs 116, 149, and 161 . 
All confirmatory soil sample analytical results for each site were used for characterizing that site, for per
forming the risk screening assessment, and as justification for the NFA proposal. 

Recommended Future Land Use 
Industrial land use was established for these ten sites. 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COGs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these ten sites. The risk assessment analysis evaluated the potential for adverse health 
effects for the residential land-use scenarios for nine of the sites. For the remaining site, SWMU 154, the 
risk assessment analysis evaluated the potential for adverse health effects for the industrial land-use sce
nario. 
The maximum value for lead was 30 mg/kg at SWMU 154 and 39.7 mg/kg at SWMU 147; both exceed the 
background value. The EPA intentionally does not provide any human health toxicological data on lead; 
therefore, no risk parameter values could be calculated . The NMED guidance for lead screening concentra
tions for construction and industrial land-use scenarios are 750 and 1 ,500 mg/kg, respectively. The EPA 
screening guidance value for a residential land-use scenario is 400 mg/kg. Because, the maximum concen
tration for lead at these sites is less than the screening values, lead was eliminated from further considera
tion in the human health risk assessment. 
The non-radiological total human health His and estimated excess cancer risks for eight of the ten sites are 
below NMED guidelines for the residential land-use scenarios. 
For SWMU 140, the HI is below the residential land-use guideline, but the total estimated excess cancer 
risk is slightly above the residential land-use guideline. However, the incremental excess cancer risk value 
for this site is below the NMED residential land-use guideline. 
For SWMU 154, the total HI and the estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario due to the levels of 2.4,6-trinitrotoluene, the main contributor to the risk}. 
Thus, the results for an industrial land use are presented here. The HI and the total estimated excess can
cer risk for SWMU 154 exceed the NMED industrial land-use guidelines. However, the incremental HI and 
excess cancer risk values for SWMU 154 are below the NMED industrial land-use guidelines. 
The incremental human health TEDEs for the industrial land-use scenario for the ten sites ranged from 
1.5E-1 to 5.3E-8 mrem/yr, all of which are substantially below the EPA numerical guideline of 15 mrem/yr. 
The incremental human health TEDEs for residential land-use scenario ranged from 4.0E-1 to 4E-8 
mrem/yr, all of which are substantially below the EPA numerical guideline of 75 mrem/yr. Therefore, these 
sites are eligible for unrestricted radiological release. 
Using the SNL predictive ecological risk and scoping assessment methodologies, it was concluded that 
there is not a complete ecological pathway for seven of the sites. For the remaining three sites (SWMUs 
49, 101, and 150) the ecological risk is pred icted to be very low. 
In conclusion, human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance for nine of the ten sites. Thus, these nine sites are proposed for CAC without institu
tional controls . For the remaining site, SWMU 154, the human health risk under an industrial land-use sce
nario and the ecological risk are acceptable per NMED guidance. Thus, SWMU 154 is proposed for CAC 
with institutional controls . 

The total His and excess cancer ri sk values for the nonradiological COCs at the ten sites 
are as follows· 

Residential Land-Use Scenario 
Site Excess Cancer 

Number Site Na me Hazard Index Risk 
49 Bldg 9820 Drains 0.00 5E-8 Total 
101 Bldg 9926 Explosive 0.00 IE-7 Total 

Contaminated Sumps and 
Drains 

116 Bldg 9990 Septic System 0.01 4E-8 Total 
138 Bldg 6630 Septic System 0.20 6E-8 Total 
140 Bldg 9965 Septic System 0.33 I E-5' Totai / 3.40E-6 Incremental 
147 Bldg 9925 Septic System 0.07 5E-8 Total 
149 Bldg 9930 Septic System 0.00 3E-8 Total 
150 Bldg 9939/9939A Septic 0.00 4E-8 Total 

System 
161 Bldg 6636 Septic System 0. 11 5E-8 Total 

NMED Guidance < I < IE-5 

Industrial Land-Use Scenario 
Site Excess Cancer 

Number Site Name Hazard Index Risk 
154 Bldg 9960 Septic System 4.72' Total / 0.36 Incremental 3E-5' Total / 2.43E-6 Incremental 

NMED Guidance < I < IE-5 

Value exceeds NMED guidance for the specified land-use scenario; therefore, the incremental values are 
shown. 
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1.0 INTRODUCTION 

1.1 Description of ER Site 154 

Sandia National Laboratories/New Mexico (SNUNM) occupies 2,829 acres of land owned by the 
Department of Energy (DOE), with an additional 14,920 acres of land provided by land-use 
permits with Kirtland Air Force Base (KAFB), the United States Forest Service, the State of 
New Mexico, and the Isleta Pueblo. SNUNM has been involved in nuclear weapons research, 
component development, assembly, testing, and other research and development activities since 
1945 (DOE September 1987). 

Environmental Restoration (ER) Site 154, Building 9960 Septic Systems, is located in the Coyote 
Test Field area in the southern part of KAFB. It is approximately 1.3 miles· east of SNUNM 
Technical Area Three (TA-111), 0.4 mile west of Lovelace Road, and 1.3 miles north of the Solar 
Power Tower, a prominent landmark in the area. It is reached by traveling southeast on Lovelace 
Road, and then turning onto a dirt road that runs south for about 0.5 mile to Building 9960 · 
(Figure 1-1). 

ER Site 154 is composed of two adjacent but separate areas, shown on Figure 1-2. The "east 
system" consists of a septic system septic tank and seepage pit, and is shown in the upper 
photograph of Figure 1-3. The septic system lies north of Building 9960 and consists of a 9.5-foot 
by 4.5-foot, 900-gallon capacity septic tank connected to a 5-foot diameter seepage pit that 
bottoms at 10 feet below ground surface (bgs) according to a SNUNM'Facilities Engineering 
drawing (SNUNM April 1965). The "west system" consists of a pair of high explosives (HE) 
seepage pits located southwest of Building 9960 (Figure 1-2), and is shown in the lower 
photograph of Figure 1-3. The pair of HE seepage pits are 5 feet in diameter and were installed 
to approximately 23 feet bgs according to the drawing referenced above. These-HE pits will be 
designated as the "north HE pir and the "south HE pir in the remainder of this report. These 
two ER Site 154 areas encompass approximately 0.15 acre of essentially flat-lying land at an 
average mean elevation of 5,586 feet above mean sea level (amsl). 

Vegetation consists predominantly of grasses including grama, muhly, dropseed, and galleta. 
Shrubs commonly associated with the grasslands include sand sage, winter fat, saltbrush, and 
rabbitbush. Cacti are common, and include cholla, pincushion, strawberry, and prickly pear 
(SNUNM March 1993). 

The surficial deposits at ER Site 154 consist of a thin veneer of recent (Holocene) alluvial fan and 
eolian deposits (Plate V, "Travertine Hills Area Surficial Geology Map", SNUNM December 1995). 
Substantial difficulty was encountered when the first boreholes were drilled next to the HE pits 
with the Geoprobe ™ in October 1994. An interval of tough clay-rich soil was encountered from 
about 5 feet to 23 feet bgs, and was underlain by an easier-drilling silty-sandy material from about 
23 feet to an average subsurface refusal depth due to bedrock of approximately 26 feet bgs 
(SNUNM October 1994). Plate XV ("SNUKAFB & Vicinity Subsurface Bedrock Elevation Map", 
SNUNM December 1995) also indicates that the surficial sediment package is only about 30 feet 
thick beneath the site, and Plate XII ("SNUKAFB & Vicinity Surface and Subsurface Bedrock 
Geologic Map, Northern Half) shows that this veneer of alluvial and eolian material is underlain 
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Photo showing the east system septic tank (left) and seepage pit (right) covers 
on the north side of Building 9960. October 26, 1994. View looking south. 

Collecting fourth round soil samples with the Geoprobe ™ sampling equipment from the 
north high explosives (HE) seepage pit boring location SP2-7 (Figure 1-2). HE wastewater 

storage tanks shown on the right side of the photo. March 11, 1997. View looking southea~ 

Figure 1-3. ER Site 154 Photographs 
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by Permian Abo Formation sedimentary bedrock. Abo formation rocks in the KAFB area consist 
of shallow marine to nonmarine massive to thinly bedded sandstones, siltstones, and shales 
(SNUNM March .1995a) that are distinctly red in color and are easily identified in drill cuttings. 
However, no red:colored rock fragments or material were recovered from any of the ER Site 154 
boreholes. When the refusal surface was encountered, drilling progress stopped immediately, 
and only an occasional limestone fragment was recovered from the boreholes. It is therefore 
interpreted that the Abo Formation is overlain by a thin layer of calcrete or cemented gravel 
beneath ER Site 154. 

This interpretation is supported by lithologic information obtained during drilling of the borehole for 
monitoring well LMF-1 that was installed in August 1995. This well is located approximately 
1/4 mile east-southeast of ER Site 154. LMF-1 collared in a 10-foot thick layer interpreted to be 
caliche or calcium carbonate-cemented gravel. This layer was underlain by Abo Formation silty 
claystones and claystones from 10 feet bgs to 351 feet bgs. Pennsylvanian Madera Formation 
shales, siltstones, and sandstones were then encountered in LMF-1 starting at 351 feet bgs and 
persisted to the bottom of the well at 410 feet bgs. The water level in the well was determined to 
be 309 feet bgs, or 5,314 feet amsl shortly after it was installed (SNUNM October 1995a). 

On a larger scale, Plate XII of SNUNM December 1995 report shows that the Tijeras Fault 
fracture zone is located about 300 feet northwest of ER Site 154. Regionally, the site is located in 
a structurally complex zone of faulted bedrock ramps that lie between the sediment-filled 
Albuquerque· Basin to the west and the uplifted Manzanita Mountains to the east. The ramps are 
separated by generally west-dipping normal faults that trend northeast (and locally northwest) and 
exhibit down-to-the-west displacement (SNUNM December 1995). 

The water-table elevation was projected to be approximately 5,175 feet amsl beneath ER Site 154 
in the fall of 1995, which would put the depth to groundwater beneath the site at approximately 
411 feet. Local groundwater flow is believed to be in a generally westerly to southwesterly 
direction in the immediate vicinity of this site (SNUNM March 1996a). The nearest-production 
wells are northwest of ER Site 154 and include KAFB-1, 2, 4, 7, and 14, which range from 
approximately 4.6 to 6.8 miles away from the site (SNUNM August 1996). The closest monitoring 
well to ER Site 154 is LMF-1. It was completed in the lower Abo formation with a screen zone 
extending from 310 to 350 feet bgs (SNUNM October 1995a). 

1.2 No Further Action Basis 

Review and analysis of all relevant data for ER Site 154 indicate that except for the area 
immediately around the HE seepage pits, concentrations of constituents of concern (COC) at 
this site are less than (1) SNUNM or other applicable background limits, or (2) proposed 
SubpartS or other action levels (EPA July 1990), or (3) applicable risk assessment actions 
levels. For updated soil action levels, some values (i.e., trivalent chromium) were taken from 
the "Report of Generic Action Level Assistance for the Sandia National Laboratories/New 
Mexico Environmental Restoration Program" (IT 1994). The generic values from this report 
were made current for guidance through June 1994 according to _RCRA proposed Subpart S 
methods. 

A maximum of 1 ,430 milligrams per kilogram (mg/kg) of ·2,4,6-trinitrotoluene (TNT) was 
detected in a single composite sample collected from a depth of 23 to 25 feet immediately 
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around the two HE pits. This concentration exceeds the applicable risk-based human health 
action level for this compound. Subsequent soil samples collected from the same, and from 
additional boring -locations aro_und the HE pits contained varying amounts of HE compounds, 
but at concentrations substantially below applicable TNT action levels. In addition, the HE 
contamination was detected in subsurface soils that are too deep (21.5 to 27 feet bgs) to 
realistically pose a risk from ingestion, inhalation, or biological uptake pathways. Thus, 
ER Site 154 is being proposed for an NFA decision based on confirmatory sampling data 
demonstrating that COCs that may have been released from this solid waste management unit 
(SWMU) into the environment pose an acceptable level of risk under current and projected 
future land use, per NFA Criterion 5 in Annex B of the ER Document of Understanding (DOU) 
(NMED April 1996). 
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2.0 HISTORY OF ER SITE 154 

2.1 Historical Operations 

The following historical information has been excerpted from several sources, including SNUNM 
March 1993, IT March 1994, and SNUNM November 1994a and March 1996c. 

Building 9960 was constructed in 1965 for the purpose of machining and preparing explosive 
assemblies for tests at various locations in Coyote Test Field. Propellants were machined 
using a dry process, so no wastes were discharged to the floor drains. Wastewater from hosing 
explosive cuttings and powders such as TNT, cyclotetramethylene tetranitramine (HMX), 
hexahydro-1 ,3,5-trinitro-1 ,3,5-trazine (RDX), PBX-9404, Composition B, Octal, Amatol, PETN, 
and Baratol from machine floors was discharged directly to the HE wastewater system. The HE 
wastewater system consisted of an open concrete channel lined with rubber matting leading to 
a filter basket in a distribution/catch box on the southwest side of the building. The liquid from 
the distribution box discharged to the two HE seepage pits. The cotton bags that lined the filter 
basket prior to 1980 often failed, resulting in the discharge of explosives residue to the seepage 
pits. They were replaced with polyester bags, which were disposed of by the U.S. Air Force 
explosive ordinance disposal team every six months. Small quantities of alcohol cleaning 
solution may have been discharged to the drains. Up to 300 gallons per day of wastewater may 
have been generated from hosing down machines and the floor. 

The seepage pits are no longer in use. Disposal of effluent to the pits was discontinued in 
1991, and above-ground holding tanks for the HE wastewater were installed in 1992 (SNUNM 
July 1997). Liquid effluent from machining operations is currently diverted at the end of the 
trench to the nearby tanks (shown in the lower photograph of Figure 1-3). The water in the 
tanks is analyzed periodically, then disposed to the sanitary sewer system. 

Building 9960 contains one bathroom with shower, sink, toilet, and floor drain that discharged to 
the septic system northwest of the building. Estimated effluent volumes range from 40 to 
400 gallons per day. The septic system is no longer in use. An internal memo dated July 26, 
1993 (SNUNM July 1993), lists numerous septic tanks, including the Building 9960 tank, that 
were removed from service with the construction of the TA-111 sanitary sewer system. 

2.2 Previous Audits, Inspections, and Findings 

ER Site 154 was first listed as a potential release site in the Resource Conservation and Recovery 
Act (RCRA) Facility Assessment (RFA) report to the U.S. Environmental Protection Agency (EPA) 
in 1987 (EPA April1987). This report contained a generic statement about this and many other 
SNUNM septic systems where sanitary and industrial wastes may have been discharged during 
past operations. This SWMU was included in the RFA report as Site 79, along with other septic 
and drain systems at SNUNM. All the septic system sites included in Site 79 are now designated 
by individual SWMU numbers. 
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3.0 EVALUATION OF RELEVANT EVIDENCE 

3.1 Unit Characteristics and Operating Practices 

ER Site 154 unit characteristics and operating procedures are discussed in Sections 1 .1 and 
2.1 of this report. 

3.2 Results of SNUNM ER Project Sampling/Surveys 

3.2.1 Summary of Prior Investigations 

The following sources of information, presented generally in chronological order, were used to 
evaluate ER Site 154: 

• Interviews with employees familiar with the site operational history 

• Results of samples collected from the septic tank in 1992 (SNUNM June 1993) and 
1994 (SNUNM May 1994) 

• Results of four surveys, including an archeologicaVcultural resources survey 
(Hoagland and Della-Russo 1995}, a sensitive or special-status species or 
environments survey (IT February 1995), a geophysical survey (Lamb 1994), and a 
passive soil gas survey (NEAl June 1995) 

• Approved RCRA Facility Investigation (RFI) Work Plan and addenda for Operable 
Unit (OU) 1295, Septic Tanks and Drainfields (SNUNM March 1993, November 
1994a, December 1994, January 1995a, March 1995b, and May 1995; and EPA 
September 1994, January 1995, and March 1995) 

• Results of confirmatory subsurface soil sampling conducted in October 1994 
(SNUNM October 1994); October 1995 (SNUNM October 1995b); June and July 
1996 (SNUNM June 1996), and March 1997 (SNUNM March 1997a) 

• SNUNM Facilities Engineering building drawing (SNUNM April 1965) 

• Photographs and field notes collected at the site by SNUNM ER staff 

• SNUNM Geographic Information System data. 

3.2.2 Septic Tank Sampling 

Two rounds of samples have been collected in 1992 and 1994 from the ER Site 154 septic tank 
for waste characterization purposes. The results of eacti of the two sampling events are 
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discussed below, and summaries of the analytical results for the septage samples are 
summarized in Sections 6.1 (1992 samples) and 6.2 (1994 samples) . 

. . 
The first round ofliquid and sludge septage samples were collected from the septic tank in 
June 1992 (SNUNM June 1993). As shown in the Section 6.1 table, the liquid supernate samples 
were analyzed for volatile organic compounds (VOC), semivolatile organic compounds (SVOC), 
explosives compounds, pesticides, polychlorinated biphenyls (PCB), total metals, selected 
radionuclides, and several other miscellaneous analytes. Trace levels of one VOC 
(trichloroethene, or TCE) and two SVOCs (bis [2-ethylhexyl] phthalate and phenol) were identified. 
Explosives compounds, pesticides, PCBs, nitrates/nitrites, and cyanide were not detected. Very 
low levels of a number of metals, phenolic compounds, formaldehyde, fluoride, oil and grease, 
and radium-226 and -228 activities (below state discharge limits) were also detected. The sludge 
samples (composed of 93.3 percent water) were analyzed for total metals, gross alpha and beta 
activity, tritium, and selected radionuclide constituents. A number of metals, low gross alpha and 
beta activity, tritium, and a few selected radionuclides were detected in the material. 

A second round of liquid and sludge septage samples were collected from the septic tank in 
May 1994 (SNUNM May 1994). As shown in the Section 6.2 table, the liquid supernate samples 
were analyzed for three isotopic uranium constituents, tritium, and also for additional radionuclides 
by the gamma spectroscopy technique. Trace activity levels of the three isotopic uranium 
radionuclides and tritium were detected, and additional radionuclides were not detected by the 
gamma spectroscopy method. The sludge samples were analyzed for VOCs, SVOCs, phenolic 
and explosives compounds, total RCRA metals, three isotopic uranium radionuclides, and also for 
additional radionuclides using the gamma spectroscopy technique. Trace levels of one VOC 
(methylene chloride}, six SVOCs, phenolic compounds, isotopic uranium isotopes, and several 
other radionuclides by the gamma spectroscopy method were identified in the material. 
Explosives compounds were not detected in the material. 

3.2.3 Geophysical Surveys 

Several geophysical surveys using GeonicsrM model EM-31 and EM-38 ground conductivity 
meters were performed in the ER Site 154 septic system and HE pit areas on March 3, 1994 
(Lamb 1994). The purpose of the geophysical surveys was to attempt to locate any wetted 
areas around the seepage pit septic system or HE pits. The EM-31 instrument was used for 
deeper surveys (up to 18 feet bgs}, and the EM-38 was employed for more shallow work (within 
5 feet of the surface). ·Information generated at this site did not identify any areas of moist soil 
in the subsurface and was not useful in guiding the soil sampling effort. 

3.2.4 Soil Gas Surveys 

A passive soil-gas survey was conducted in the septic system and HE pits in May and 
June 1994 (SNUNM May 1994). PETREX™ sampling tubes were used to help identify any 
releases of VOCs and SVOCs that may have occurred via the s~ptic systems at this site. A 
PETREX™ soil-gas survey is a semiquantitative screening procedure that can be used to 
identify the presence of VOCs and SVOCs in soil gas. This technique may be used to guide 
VOC and SVOC site investigations. The advantages of this sampfing methodology are that 
large areas can be surveyed at relatively low cost, the technique is highly sensitive to organic 
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vapors, and the result produces a measure of soil vapor chemistry over a two- to three-week 
period rather than at one point in time. Each PETREXn.~ soil-gas sampler consists of two 
activated-charcoal coated wir.~s housed in a reusable glass test tube container. At each 
sampling location·, sample tubes are buried in an inverted position so that the mouth of the 
sampler is about 1 foot below grade. Samplers are left in place for a two- to three-week period, 
and are then removed from the ground and sent to the manufacturer, Northeast Research 
Institute (NEAl), for analysis using thermal desorption-gas chromatography/mass spectrometry. 
The analytical laboratory reports all sample results in terms of "ion counts" instead of 
concentrations, and identifies those samples that contain compounds above the PETREXTM 
technique detection limits. In NEAl's experience, levels below 100,000 ion counts for a single 
compound (such as perchloroethene [PCE] or TCE), and 200,000 ion counts for mixtures (such 
as benzene, toluene, ethylene, and xylene [BTEX] or aliphatic compounds [C4-C11 
cycloalkanes]), under normal site conditions, would not represent detectable levels by standard 
quantitative methods for soils and/or groundwater (NEAl June 1995). 

A map showing the soil gas sampling locations and the analytical results of the ER Site 154 
passive soil gas survey are presented in Section 6.3. Six PETREX™ tube samplers (numbers 
P-260 through P-265) were placed in a grid pattern that covered the area around and west of 
the septic system seepage pit. Six other PETREX™ samplers (numbers P-266 through P-271) 
were placed in a grid pattern around the north and south HE pits (SNUNM May 1994). 

All of the PETREX™ samplers placed at this site were analyzed for two individual constituents 
(PCE and TCE) and two groups of compounds (BTEX and aliphatic compounds). Significant 
levels of PCE and TCE were not detected in soil gas at any of the 12 PETREX™ sampling 
locations at this site. BTEX compounds were identified in soil gas at concentrations that could 
potentially be detected in soil samples at three out of the six sampling locations around the 
septic system, and at none of the six locations around the HE pits. Potentially detectable 
concentrations of aliphatic compounds in soil gas were identified at two of the six septic system 
locations, and at one of the six PETREX™ locations around the HE pits (NEAl June 1995). 
However, except for trace levels of the common laboratory-introduced contaminants, VOCs 
were not detected in any of the confirmatory soil samples collected at this site. The potentially 
detectable BTEX and aliphatic compounds identified in soil gas may reflect near-surface 
emanations from fluid leakage from vehicles that occasionally· park in the unpaved areas in 
which the two passive soil gas surveys were conducted. 

3.2.5 Cultural-Resources Survey 

An archeological/cultural resources survey was conducted at each of the 23 OU 1295 ER sites 
(including ER Site 154) in 1994, and no archeological or cultural resources of concern were 
identified at any of these heavily disturbed sites (Hoagland and Delle-Russo 1995}. 

3.2.6 Sensitive-Species Survey 

A field survey was conducted in the KAFB area in 1994 to identifY sensitive or special status 
species or environments at numerous ER sites. All 23 of the OU 1295 ER sites were examined 
during this field effort, and no sensitive species or environments were identified at any of the 
septic and drain system sites (IT February 1995). 
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3.2. 7 (~qnfirmatory .Sampling 

Confirmatory soil sampling was conducted to determine whether COGs above background or 
action levels were released via the septic and drain systems at this site. Four rounds of 
confirmatory soil sampling were performed at this site and are described in detail in the 
following paragraphs. The confirmatory soil sampling program was performed in accordance 
with the rationale and procedures described in the approved Septic Tank and Drainfields 
(ADS-1295) RFI Work Plan (SNUNM March 1993) and ER Site 154-pertinent addenda to the 
Work Plan process (listed in the fourth bulleted item of Section 3.2.1 above), developed during 
the OU 1295 project approval. A summary of the types of samples, number of sample 
locations, sample depths and analytical requirements for confirmatory soil samples collected at 
this site is presented in Table 3-1. 

Results of the organic, inorganic, and radionuclide analyses performed on the ER Site 154 
confirmatory soil and associated quality assurance/quality control (QA/QC) samples are 
summarized in Tables 3-2, 3-3, and 3-4. The sample analyses were performed by both off-site 
commercial, and SNUNM in-house laboratories. In addition, results of the SNUNM in-house 
gamma spectroscopy screening for other radionuclides in the soil samples from this site are 
presented in Sections 6.4 through 6. 7. Complete soil sample analytical data packages for 
confirmatory and QA/QC samples collected at the site from 1994 through 1997 are archived in 
the SNUNM Environmental Safety and Health Records Center and are readily available for 
review and verification (SNUNM March 1997b). 

The following method was used to evaluate the potential for COGs around the septic system 
septic tank and seepage pit and the HE pits at this site. The Geoprobe™ sampling system was 
used to collect subsurface soil samples at this site. The GeoprobeTM sampling tool was fitted 
with a butyl acetate (BA) sampling sleeve and was then hydraulically driven to the top of the 
designated sampling depth. The sampling tool was opened and driven an additional 2 feet in 
order to fill the 2-foot long by approximately 1.25-inch diameter BA sleeve. The sampling tool 
and soil-filled sleeve were then retrieved from the borehole. In order to minimize the potential 
for loss of volatile compounds (if present), the soil to be analyzed for VOCs was not emptied 
from the BA sleeve into another sample container. The filled BA sleeve was removed from the 
sampling tool, and the top 7 inches were cut off. Both ends of the 7-inch section of filled sleeve 
were immediately capped with a Teflon membrane and rubber end cap, sealed with tape, and 
placed in an ice-filled cooler at the site. The soil in this section of sleeve was then submitted for 
a VOC analysis. 

Soil from the remainder of the sleeve was then emptied into a decontaminated mixing bowl. 
Following this, additional 2-foot sampling runs were completed in order to recover enough soil 
to satisfy sample volume requirements for the interval. Soil recovered from these additional 
runs was also emptied into the mixing bowl and blended with soil from the first sampling run. 
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Table 3-1 
ER Site 154: Confirmatory Sampling Summary Table 

;...4• . 

I······· '. "·· . . .. 

1···· .. 
·,.;_ 

.··• .. 
1 

..• Number·. 
·.:·:::~: ·. •. 

:.:··>.,:: .. · of · · 

AnalytiCal •... Borehole 
Sampling Area Parameters · .. ··Locations 

East System: VOCs 2 
Septic Tank SVOCs 2 

RCRA metals 2 
Hexavalent chromium 2 

East System: VOCs 2 
Seepage Pit SVOCs 2 

RCRAmetals 2 
Hexavalent chromium 2 

Isotopic uranium 2 
Gamma spectroscopy 2 

radionuclides 

West System: VOCs 2 
North HE SVOCs 2 

Seepage Pit HE compounds 7 
Nitrate/nitrite 3 
RCRA metals 7 

Hexavalent chromium 2 
Tritium composite 2 

Gamma spectroscopy 2 
radionuclides 

West System: VOCs 2 
South HE SVOCs 2 

Seepage Pit HE compounds 7 
Nitrate/nitrite 3 
RCRAmetals 7 

Hexavalent chromium 2 
Tritium composite 2 

Gamma spectroscopy 2 
radionuclides 

West System: 
Composite Samples HE comp_ounds 2 
From Around Both Isotopic uranium 4 

the North and South 
HE Seepage Pits 

HE = High explosives 
RCRA =Resource Conservation and Recovery Act 
SVOCs = Semivolatile organic compounds 
VOCs = Volatile organic compounds 
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Top of 
.·•·sampling ... ·· 
·1nterval(s) at ! ·Total I Total 
£ach~oring Number of Number of Date(s) 

Location· .. Investigative Duplicated Samples 
(in feet)·> Samples Samples Collected 

9.5 2 10/26/94 
9.5 2 10/26/94 
9.5 2 10/26/94 
9.5 2 10/26/94 

10 and 20 2 1 10/25/94 
10 and 20 2 1 10/25/94 
10 and 20 2 1 10/25/94 
10 and 20 2 1 10/25/94 
10 and 20 2 10/25/94 
10 and 20 2 10/25/94 

21.5-23 2 10/24/94 
21.5-23 2 10/24/94 

21.5-25.3 7 2 6/96- 3/97 
23-25 3 6/25,26/94 

21.5-25.3 7 1 10/94- 3/97 
21.5-23 '2 10/24/94 

22 1 6/24/96 
24 1 6/25/96 

23 2 10/19,24/94 
23 2 1 0119,24/94 

23-25 7 1 6/96- 3/97 
23-24 3 6/24-26/94 
23-25 7 1 10/94- 3/97 

23 2 10/24/94 
22 1 6/24/96 
22 1 6/24/96 

23-25 1 10/25/95 
23-26 1 1 0/19-24/94 

301462.161,05 7/24/97 11:08 AM 
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Table 3-2: Summary of Organic Constituent Analytical Results for ER Site 154 Confirmatory Soil and QA/QC Samples 

-------

Sample Attributes VOCs (EPA 8240) svocs High Explosives (EPA 8330) 
(Ug/kg) (EPA 8270) (Ug/kg) 

(ug/kg) 
Sample ER Sample ID Sample Sample 2-Hexa- Methylene 2,4- 2-Am- j I I 11 3 5-~ 
Number (Figure 1-2) Dale Depth (fl) lab Acetone none MEK Chloride Toluene Dlnilrololuene 4,6-DNT ' HMX PETN RDX TNB 

Round 1: Samples From the East System Septic Tank and Seepage Pit Area: 
018145-1.2 ST-1 10/26/94 9.5-13.5 QARV ND ND ND 1.6 B.J ND ND -- -- -- -- --
018146-1.2 ST-2 10/26/94 9.5-13.5 QARV ND ND ND 1.6 B.J ND ND -- -- -- -- --
018140-1.2 SP3-1 10/25/94 10-14 QARV 5.2 J ND ND 2.3 B.J ND ND -- -- -- -- --
018141-1.2 SP3-1 10/25/94 20-22 QARV 7.3 J ND ND 2.5 B.J 1.3 J ND -- -- -- -- --
018142-1.2 SP3-2 10/25/94 10-14 QARV ND ND ND 2.2 B.J ND ND -- -- -- -- --
018143-1.2 SP3-2 (dupl.) 10/25/94 10-14 QARV ND ND ND 2.2 B.J ND ND -- -- -- -- --
018144-1.2 SP3-2 10/25/94 20-23 QARV ND ND ND 2.1 B.J ND ND -- -- -- -- --
Round 1: Samples From the HE Pits Area: 
018136-1.2 SP1-1 10/19/94 23-26 QARV ND ND ND 2.5 B.J ND 430J -- -- -- -- --
018139-1.2 SP1-2 10/24/94 23-26 QARV ND ND ND 3.8 B.J ND ND -- -- -- -- --

-
018138-1.2 SP2-1. 10/24/94 23-25 QARV ND ND ND 1.9 B.J ND ND -- -- -- -- --
018137-1.2 SP2-2 10/24/94 21.5-26 QARV ND ND ND 2 B.J ND 130J -- -- -- -- --

Round 2: Single Composite Sample from South HE Pit Borehole SPI-1 and North HE Pit Borehole SP2-2 (Figure 1-2): 

O?~Z~~-~- ---~?lt?-1.2 _ 10/25/95 23-25 905 -- -- - -- -- -- -- ND -- ND ND -----·------- ·------- -··------- ------ ------·- -·-·--- ···---- --------- -----

Round 3: Samples From the HE Pits Area: 
030301-1 SP1-1 6/24/96 24-26 905 -- -- -- -- - -- -- 45,000 ND 7.400 --
030300-1 SP1-2 6/24/96 24-26 905 -- -- -- -- -- -- -- 81,000 ND 6,000 -
o3o3o7-r ----§pj:j·-··--· 771796 25=26.5- -965 ___ ------- - ----------------~-- ----- ---466-- NB- 2.cx:xf -- -- -- -- -- -- -- --
030306-1 SP1-4 7/1/96 23-25 905 - -- -- -- -- -- -- ND ND ND --
030305-1 SP1-5 6/26/96 23-25 905 -- -- -- -- -- -- -- ND ND ND --
030303-1 SP2-1 6/26/96 23-25 905 -- -- -- -- -- -- -- 100 ND 3,000 --
o3o3o2~i" -- ---- sFi2-:z--· 6725/96 23.5=25 -905- --------- --------------- ------- ----·--·-·- ------ -- ------ io.ooo -No·· 2illJ -- -- -- -- -- -- -- --
030302-5 SP2-2 (dupl.) 6/25/96 23.5-25 LAS -- -- -- -- -- -- ND ND -- 2.300 230 J 
030304-1 SP2-3 6/26/96 25-27 905 -- -- -- -- -- -- -- ND ND 2.000 --
030304-5 SP2-3 (dupl.) 6/26/96 25-27 LAS - -- -- -- - - -- 130J 5,300 -- 1.700 530 

···a3o3os-f -----sr2-4 _____ 
772/96 "·23·.5-25"" --·9os-- ---- -··-·-··--·-·- ----- - -- -··--- -----····- -·- ---· . ··-- --No· .. NIT -No--- -- -- -- -- -- -- --

030310-1 SP2-5 7/2/96 21.5-23 905 -- -- -- -- -- -- -- ND ND ND --

Round 4: Samples From the HE Pits Area: 
--·----·--·· ··-··--·~·-- ·-···-·-··--- -------------·· --- -- ---· ·- . ---··· --- -··- - -···· 31993-i'-- ······ sfi1:6 ----- 3i12i97 25-.5-26-- --ERe;(. -- -- -No·- --ND -- "Nb ND 

31989-1 SPl-7 3/11/97 24.5-26 ERCL -- -- -- -- -- -- ND ND -- ND 1 ND 
31990-1 SP1-7 (dupl.) 3/11/97 24.5-26 LAS -- -- -- - -- -- ND ND -- ND I ND 
31992-1 SP2-6 3/11/97 24.3-25 ERCL -- -- -- -- -- -- ND ND -- ND i ND 
31991-1 SP2-7 3/11/97 25.3-26 ERCL -- -- -- -- -- -- ND ND -- ND I ND 

Detection Limit (ug/~) (QARV) 10 10 10 5 5 1.300 -- -- -- -- I --
Detection Limit (ug/kg) (LAS) -- -- -- -- -- -- 250 2.200 -- 1,000! 250 
Detection Limit (ug/kg) (905) -- -- -- -- -- -- -- 100 150 150 I --
Detection Limit (ug/kg) (ERCL) -- -- -- -- -- -- 1,300 3,300 -- 3.000 i 1 ,400 

Nitrate/ 

Nitrile 
(EPA 300 

2,4,6- modified) 
TNT (Ug/kg) 

' '·. -- --
-- --
-- --
-- --
-- --
-- --
-- --

==J --
-- -
-- --
-- --

1.430.000 ------- -- ----· 

102,000 ND 
23,000 ND 

----8.500 --··-····-··· -··-·· 

--
ND --
ND ND 

4.500 ND 
2.ooo· ..... NO ... 
690 --
ND ND 

6,100 --·-··No ___ .. ---
--

ND --

·--·No· -----ND -----ND -------
ND --
ND --

---------
-- --

250 --

76 25.000 
2.000 --

--



Table 3-2 concluded: Summary of Organic Constituent Analytical Results for ER Site 154 Confirmatory Soil and QA/QC Samples 

Sample Attributes VOCs (EPA 8240) 

(ug/L for water, ug/kg for soil) 

Sample ER Sample ID Sample Sample 2-Hexa- Methylene 
Number (Figure 1-2) Date Depth (ft) Lab Acetone none MEK Chloride Toluene 

Quality Assurance/Quality Control Samples (all In ug/L) 
Round 1 QA/QC Samples: 
018148-1,2 Site 154 10/26/94 NA QARV 

(aqueous EB) 
018147-1 . Site 154 10/26/94 NA QARV 

(soil TB) 
Detection Limit for water (ug/L) (QARV) 
Detection Limit for soli (ug/kg) (QARV) 
Proposed Subpart S Action Level For Soli (ug/kg) 
Notes: 
B - analyfe was detected in the laboratory method blank 
2-Am-4,6-DNT- 2-amino-4,6-dinitrotoluene 
Oupl.- Duplicate soil sample 

ND ND 

280 14J 

10 10 
25 25 

8E+06 None 

EB - Equipment blank 
~ ERCL- SNL/NM Environmental Restoration Project Chemistry Laboratory 
-....J HE - High explosives 

HMX- Octahydro-1,3.5.7-tetranitro-1,3.5.7-tetrazocine 
J - Concentration below the practical quantitation limit (PQL) 
LAS - LockheE!d Analytical Services laboratory 
MEK - Methyl ethyl ketone 
NA - Not applicable 
ND - Not detected 
PETN - Pentaerythrol tetranltrate 
QA/QC- Quality assurance/quality control 
QARV- Quanterra laboratory in Arvada, Colorado 
RDX- hexahydro-1,3,5-trinitro-1.3,5-triazine 
SVOCs - Semivolatile organic compounds 
TB -Trip blank 
1 ,3,5-TNB- 1,3,5-Trinitrobenzene 
2,4,6-TNT- 2.4.6-Trinitrotoluene 
ug/kg- Micrograms per kilogram 
ug/L - Micrograms per liter 
VOCs- Volatile organic compounds 
905 - SNL/NM explosives analytical laboratory in Building 905 

ND 2.2 B.J ND 

100 24 8 42 

10 5 5 
25 12 12 

5E+07 9E+04 2E+07 

SVOCs 

(EPA 8270) 
(ug/L for water, 
ugtksz for soli) 

2,4-
Dlnllrotoluene 

ND 

--

lO 
-

l.OOJ 

-- Indicates that no sample was collected. or a sample was collected but was not analyzed for the particular analyte 

High Explosives (EPA 8330) 

(Ug/kg) 

2-Am- 1 ,3,5- 2,4,6-
4,6-DNT HMX PETN RDX TNB .. TNT 

-- -- -- -- -- --

-- -- -- -- -- --

-- -- -- -- - --
- -- -- -- -- --

None None None None 4.00J 40.000 

Nitrate/ 
Nitrite 

(EPA 300 
modified) I 
(Ug/kg) 

--

--

--
--

None 
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Table 3-3: Summary of RCRA Metals and Hexavalent Chromium Analytical Results 

for ER Site 154 Confirmatory Soli and QA/QC Samples 
-

Sample Attributes Metals (EPA 6010/7000) 
(mg/kg) 

Sample ER Sample ID Sample Sample I I i 
Number (Figure 1-2) Date Depth (fl) Lab Ag As Ba Cd i Cr Cr'· 

Round 1: Samples From the East System Septic Tank and Seepage Pit Area: l 
018145-2 ST-1 10/26/94 9.5-13.5 QARV ND 4.8 241 ND I 5.3 ND 
018146-2 ST-2 10/26/94 9.5-13.5 QARV ND 3.7 112 ND l 7.0 ND 
018140-2 SP3-1 10/25/94 10.5-14 QARV ND 4.6 104 ND ! 6.1 ND 
018141-2 SP3-1 10/25/94 20.5-22 QARV ND 3.4 64.9 ND 15.2 ND 
018142-2 SP3-2 10/25/94 10.5-14 QARV ND 4.0 158 ND 6.1 ND 
018143-2 SP3-2 (dupl.) 10/25/94 10.5-14 QARV ND 4.0 199 ND 7.2 ND 
018144-2 SP3-2 10/25/94 20.5-23 QARV ND 3.0 58.3 ND 8.2 ND 

Round 1: Samples From the HE Pits Area: 
018136-1.2 SP1-1 10/19/94 23-26 QARV ND 4.0 1,230 0.63 J 8.1 ND 
018139-1.2 SP1-2 10/24/94 23-26 QARV ND 3.3 111 ND 7.5 ND 

---·ara·r3·a~2--- ·------·sr:rr------ --10724794 ---23::25 ______ --QAR\7-- ----------NlY _____ -----·-;r.a·-- ---Tolr-- -------·no _________ --------,-o.a·---- --------No __________ 

018137-2 SP2-2 10/24/94 21.5-26 QARV ND 2.9 1,460 ND 7.2 ND 

Round 3: Samples From the HE Pits Area: 
030307-2 SP1-3 7/l/96 25-26.5 ERCL 5.4 ND 91 ND 9.1 --
030306-2 SP1-4 7/l/96 23-25 ERCL 4.7 ND 170 ND 8.2 --
030305-2. SPl-5 6/26/96 23-25 ERCL ND ND 200 ND ND --
030304-2 . SP2-3 6/26/96 25-27 ERCL 1.8 J ND 38 ND ND --
030304-6 SP2-3 (dupl.) 6/26/96 25-27 LAS ND 2.6 24 J ND 6.7 --
030308-2 SP2-4 7/2/96 23.5-25 ERCL 5.7 ND 150 ND 11 --
030310-2 SP2-5 7/2/96 21.5-23 ERCL 6.2 ND 100 ND I 9.7 --

Hg Pb Se 
: 

'·. 

ND ND 0.46 J 
ND ND ND 
ND ND ND 
ND ND 0.52 
ND ND ND 
ND ND ND 
ND ND ND 

ND ND ND 
ND ND ND --------NIT __________ ------NIT _____ ----------NlS ________ 

ND ND ND 

ND 7.5 J ND 
ND 8.2 J ND 
ND ND ND 
ND ND ND 
ND 4.2 ND 
ND 11 ND 
ND 11 ND 

g~uD~-~2 __ SaJ11E_Ies -~-~!!l .. Jh_~_f:!~f~~~_!_~~-:_ _______________ 
-~------------- ---------------------- --------------- ------------- ---------------------- ------------------------ ------------------ --------------------······-·· ------------------- ------------------·--------

31993-1 SP1-6 3/12/97 25.5-26 ERCL ND 1.3 J 23 0.13 J 6.8 -- ND 3.2 0.74 J 
31989-1 SP1-7 3/11/97 24.5-26 ERCL ND 3.8 210 0.36 B 6.7 -- ND 4.6 1.6 
31990-1 SP1-7 (dupl.) 3/11/97 24.5-26 LAS ND 3.3 120 0.53 J 8.2 -- ND 4.6 0.68 J 
31992-1 SP2-6 3/11/97 24.3-25 ERCL ND 5.0 45 0.19 B 6.6 -- ND 30 1 .3 
31991-1 SP2-7 3/11/97 25.3-26 ERCL ND 2.8 22 0.16 J,B 7.3 -- -- 5.6 0.55-J 

Detection Limit (mg/kg) (QARV) 1.0-2.0 1.0-2.0 1.0-2.0 0.5-1.0 I 1.0-2.o 0.20 0.10 5.0-10.0 0.5-1.0 
Detection Limit (mg/kg) (lAS) 2.0 2.0 40 1.0 I 2.0 NA 0.10 0.61 1.0 
Detection Limit (mg/kg) (ERCL) 0.16-2.5 2.4-18 2.0-8.4 0.16-3.8 i 2.8-6.9 NA 0.16-0.23 1.2-9.2 i 1.2-38 
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Table 3-3 concluded: Summary of RCRA Metals and Hexavalent Chromium Analytical Results 
for ER Site 154 Confirmatory Soil and QA/QC Samples 

Sample Attributes 

Sample I ER Sample ID Sample Sample 
Number (Figure 1-2) Date Depth (ft) Lab 

Quality Assurance/Quality Control Samples (all In mg/L) 
Round 1 QA/QC Sample: 

018148-3 I Site 154 10/26/94 NA QARV 
(aqueous EB) 

Round 3 QA/QC Sample: 
030309-2 I Site 154 7/2/96 NA ERCL 

(aqueous EB) 
Defection Limit (mg/L) (QARV) 
Detection Limit (mg/L) (ERCL) 
SNL/NM Site-Wide Background Range (mgfkg) 
Site-~eclflc Background UTL or 95th percentile (mg/kg) 
Proposed Subpart S Action Level For Soli 
Notes: 
B - Analyte was detected in the laboratory method blank. 
EB - Equipment blank 

Ag 

ND 

ND 

0.010 
0.005 

0.0016-8.7 
<1.0 
400 

ERCL-SNL/NM Environmental Restoration Chemistry Laboratory 
LAS - Lockheed Analytical Services 

As 

ND 

ND 

0.010 
0.012 

2.1-7.9 
7 

0.50 

Metals (EPA 6010/7000) 

Ba Cd I Cr Cr" Hg 
I 

ND ND ND -- ND 

ND ND ND -- ND 
I 

0.010 0.0050 0.010 NA 0.00020 
0.022 0.009 0.016 NA 0.0002 

0.5-495 0.0027-6.2 0.5-31.4 0.02-<2.5 0.0001-Q.68 
214 0.9 12.8 1 <0.1 

6.000 80 80.000. 400. 20 

Pb Se 

'·. 

0.0032 ND 

ND ND 

0.0030 . 0.0050 
0.019 0.088 

0.75-103 0.037-17.2 
11.8 <1.0 

400 •• 400 

Metals: Ag.- silver; As- arsenic; Ba - barium; Be - beryllium: Cd - cadmium: Cr- chromium; Cr'•- hexavalent chromium; Hg - mercury. Pb - lead; Se - Selenium 
mg/kg - Milligrams per kilogram 
mg/L - milligrams per liter 
J - Concentration below the practical quantitation limit (PQL) 
NA - Not applicable. 
ND- Not detected at the method detection limit (MDL) 
UTL- upper tolerance limit 
QARV- Quanterra Arvada. CO. Laboratory 
QA/QC- Quality assurance/quality control 
• 80,000 mg/kg is for Cr' only (IT 1994). For C(', proposed SubpartS action level is 400 mg/kg. 
•• No proposed SubpartS action level for lead in soil: 400 ppm is EPA proposed action level (EPA July 1994) 
--Indicates that no sample was collected. or a sample was collected but was not analyzed for the particular analyte 

I 
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Sample 
Number 

Table 3-4: Summary of Isotopic Uranium and Tritium Analytical Results 
for ER Site 154 Confirmatory Soil Samples 

Sample Attributes Isotopic Uranium (EPI A-0118) 
(pCI/!) 

U-233/ U-233/ 
ER Sample ID Sample Sample U-234 U-234 U-235 U-235 U-238 
(Figure 1-2) Date Depth (H) lab Result Error' Result Error • Result 

Round 1: Samples From the East System Septic Tank and Seepage Pit Area: 
023877-1 SP3-1/2 10/25/94 10.5-14 GEL 0.695 0.109 0.045 J 0.024 0.714 
023878-1 SP3-1/2 10/25/94 I 20.5-22 GEL 0.801 0.123 0.024 J 0.017 0.795 

Tritium (EPA-600 906.0) 
(~CI/l) 

: 

U-238 •. 

Error • Result Error' 

0.111 -- --
0.122 -- --

Round 1: Single Composite Sample from South HE Pit Boreholes SP1-1 and SP1-2, and North HE Pit Boreholes SP2-1 and SP2-2, (Figure 1-2): 
023876-1 SP1 /2-1/2 10/19-24/94 23-26 GEL 0.982 

I I_ I I I 
Round 3: Composite Samples from Around the South and North HE Pits: 
030300-3 SP1-1/2 6/24/96 22-26 LAS --
030302-3 SP2-1/2 6/25/96 22-25 LAS --

Minimum Detectable Activity (pCI/g) (GEl) 0.09 
Minimum Detectable Activity (pCI/l) (lAS) --
SNl Site-Wide Background Range (pCI/g) •• 0.44-<5.02 
Site-Specific Background 95th percentile (mg/kg) " 1.6 
cNationwld~ Tritium Ral}g~j'_r_ecl~lon_al}d [)rin_klng '{ta~r _fi::>CI/l)'" 
Notes: 
GEL- GEL analytical laboratory 
HE- High explosive 

0.138 

-
--
--
--
-
--
-

J - Result is detected below the reporting limit or is an estimated concentration. 
lAS - Lockheed Analytical Services 
M.D.A.- Minimum detectable activity 
pCI/l- Picocuries per liter 
pCI/g - Picocuries per gram 
U - Undefined for SNL/NM soils 
U-233- Uranium 233 
U-234- Uranium 234. 
U-235- Uranium 235. 
U-238- Uranium 238. 
' Error - +- 2 sigma uncertainty 
" IT March 1996 
••• EPA October 1993 

0.032 J 0.02 0.746 0.114 

- -- - --
-- -- -- --

0.09 -- 0.09 --
-- -- -- --

0.004-3 -- 0.153-2.3 --
0.16 -- 1.4 --

-- -- -- --

-- Indicates that no sample was collected, or a sample was collected but was not analyzed for the particular analyte 

-- --

ND 68 
ND 68 
-- -

120 -
u -
u -

100-400 -



The blended soil was then transferred from the bowl into sample containers using a 
decontaminated plastic spatula. 

The first round ~fsoil samples' was collected in October 1994 from one boring on either side of 
both the east system septic tank and seepage pit, and also -from one boring on either side of 
each of the two HE pits (SNUNM October 1994). As shown in Figure 1-2, boreholes were 
located no further than approximately 3 feet out from the edge of the respective units. Septic 
tank soil samples were collected from one interval in each of the two boreholes starting at the 
outside bottom of the tank, which was measured to be 9.5 feet bgs. Soil samples were also 
collected from two intervals in each of the two east system seepage pit boreholes. The top of 
the shallow intervals started at the bottom of the unit, which was estimated to be 1 0 feet bgs 
based on an SNUNM facilities engineering drawing (SNUNM April 1965) and field 
measurements to the top of the gravel inside the unit. The lower (deep) intervals started at 
1 0 feet below the top of the upper intervals, or 20 feet bgs. 

A similar procedure was used to characterize soil around each of the two west system HE pits. 
Samples were collected from a pair of boreholes 180 degrees apart on either side of each of 
the two units. The first-round north HE pit borehole locations are designated SP2-1 and SP2-2 
on Figure 1-2, and the south HE pit boreholes are designated SP1-1 and SP1-2 on the figure. 
The original intent was to collect samples from two vertical intervals in each borehole starting at 
the base of each HE pit, which was estimated to be approximately 23 feet bgs based on an 
SNUNM Facilities Engineering drawing (SNUNM April 1965). However, subsurface refusal due 
to shallow bedrock was encountered at 25 to 26 feet bgs around these two units. As a result, 
soil from only one interval starting at the base of the HE pits and ending immediately above the 
subsurface bedrock was able to be collected in each of the four HE pit boreholes (SNUNM 
October 1994). 

The first-round septic system and HE pit soil samples were analyzed for VOCs, SVOCs, RCRA 
metals, and hexavalent chromium by a commercial laboratory. Also, to determine if 
radionuclides were released to the environment from past activities at this site, two composite 
samples from both the septic system seepage pit boreholes and a single composite sample 
from the four HE pit boreholes were analyzed for three isotopic uranium radionuclides by a 
commercial laboratory. Composite samples from both the shallow and deep septic system 
seepage pit sampling intervals were also analyzed for additional radionuclides using SNUNM 
in-house gamma spectroscopy. 

As shown in the Table 3-2, only low to trace concentrations of three VOC compounds that are 
common laboratory contaminants were detected in first-round soil samples collected from this 
site. Below-reporting-limit concentrations one SVOC (2,4-dinitrotoluene) were detected in two 
of the samples from the HE pit boreholes, and no SVOCs were identified in samples from 
around the east system septic tank and seepage pit. As shown in Table 3-3, elevated barium 
concentrations of 1,460 and 1,230 mg/kg were detected in the north HE pit borehole SP2-2 and 
the south HE pit borehole SP1-1, respectively (Figure 1-2). The barium concentration of 241 
mg/kg in the septic tank soil boring ST-1 also is slightly above the SNUNM background 95th 
percentile concentration of 214 mg/kg for barium. Also, 15.2 mg/kg of chromium was detected 
in the deep soil sample from the east system seepage pit boreho"le SP3-1. This quantity is 
slightly above the 95th percentile concentration of 12.8 for chromium. It was also determined 
that first-round samples inadvertently had not been collected or analyzed for explosives 
compounds, which have been used since the facility became operational in 1965. It was 
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therefore concluded that a second round of sampling was required to adequately define the 
potential extent of contamination at the site. 

A second round-of sampling was conducted at the site in October 1995. The original plan was 
to collect samples from the four previous borehole locations next to the HE pits and from six 
new step-out borings to determine the extent of the elevated barium concentrations and to 
analyze for explosives compounds. However, sample collection and volume limitations due to 
drilling difficulties and associated equipment problems precluded completing the second-round 
sampling task as planned. As a result, only one composite sample consisting of equal fractions 
of soil from the north HE pit boring location SP2-2 and the south HE pit SP1-1 (Figure 1-2) was 
successfully collected at this time. The soil was retrieved from depths of 23 to 25 feet in each 
of the two borings. Analysis by an SNUNM laboratory for explosives compounds detected 
1 ,430 mg/kg of 2,4,6-trinitrotoluene in the material. As a result of this analysis and the 
previously identified elevated barium concentrations, it was concluded that a third round of 
sampling was required to determine the nature and extent of contamination of the metals 
(barium) and explosives contamination in subsurface soils around the HE pits. 

The third round of soil sampling was completed at the site in June and July 1996 (SNUNM June 
1996). Samples were collected from two previous boring locations around the north HE pit 
(SP2-1 and SP2-2} and from three new step-out locations around this unit (SP2-3, SP2-4, and 
SP2-5). Samples were also collected from two previous boring locations around the south HE 
pit (SP1-1 and SP1-2) and from three new step-out locations around this unit (SP1-3, SP1-4, 
and SP1-5). The samples from the four previous boring locations next to the HE pits were 
analyzed only for explosives compounds, which had not been done previously. Samples from 
the six step-out borings were analyzed for explosives compounds, RCRA metals, and samples 
from six of the ten third-round sampling locations were also analyzed for nitrate and nitrite. The 
sample collection rationale for this sampling round was to retrieve enough soil to satisfy 
analytical volume requirements from intervals immediately above bedrock at all of the third
round locations, since the material at the soil-bedrock interface was considered to have the 
highest probability of containing contamination. Soil was collected from 23 to 27 feet bgs in 
north HE pit borings, and 21.5 to 26.5 feet bgs in south HE pit borings. Sample collection 
depths varied in each borehole because of a slightly undulating bedrock surface and variations 
in the amount of soil recovered from each boring, which in turn dictated the length of each 
sampling interval. 

Explosives compounds were detected in all four of the third-round samples collected next to the 
HE pits. Explosives compounds were also detected in two of the six step-out locations (SP1-3 
and SP2-3) located on the west side of the units but, for the most part, were at lower 
concentrations than those detected in samoles from immediately adjacent to the HE pits. 
Samples from the other four step-out borin(Js SP1-4, SP1-5, SP2-4, and SP2-5, and on the 
south, east, and north sides of the HE pits did not contain detectable levels of HE compounds. 
Nitrate and nitrite were not identified in the six samples that were analyzed for these 
compounds. The RCRA metals analytical results of samples from the six step-out borings 
indicated that of the eight RCRA metals, only silver was elevated relative to the SNUNM 95th 
percentile background concentration <1 mg/kg for silver (IT March 1996). Slightly elevated 
silver concentrations were identified in samples from five of the six step-out boring locations. 
As a result of the explosives compounds and slightly elevated silver concentrations, it was 
concluded that a fourth round of limited soil sampling was required at locations south and west 
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of the two HE pits to fully define the nature and extent of the release of HE residue to 
subsurface soils at the site. ~ -· -·-· -·· ~ 

The fourth and tihal round of soil sampling was completed at the site in March 1997 (SNUNM 
March 1997a). Samples were collected from two more step-out boring locations west and 
northwest of the north HE pit (SP2-6 and SP2-7 on Figure 1-2) and from two additional step-out 
locations (SP1-6 and SP1-7) west and southwest of the south HE pit. Sampling depths ranged 
from 24.3 to 26 feet bgs in these boreholes. As before, the sample collection rationale was to 
retrieve soil from immediately above the bedrock surface since this material was considered to 
have the highest probability of containing explosives residue. The samples were analyzed for 
RCRA metals and explosives compounds. Explosives constituents were not detected in any of 
these boreholes, and with the exception of a lead concentration of 30 mglkg in one borehole 
(SP2-6), elevated metals concentrations were not identified in any of the four fourth-round 
samples. It was concluded at this point that the nature and extent of contamination at the site 
was fully defined and that additional sampling was not required. 

3.2.7.1 Quality Assurance/Quality Control Results 

QA/QC samples collected during the first round of sampling at this site consisted of a duplicate 
soil sample, an aqueous equipment rinsate blank sample, and a soil trip blank submitted with 
the shipment of VOC soil samples to the off-site commercial laboratory. The duplicate soil 
sample consisted of material from the shallow sampling interval in the septic system seepage 
pit borehole SP3-2 (Figure 1-2). It was analyzed for the same constituents (VOCs, SVOCs, 
RCRA metals, and hexavalent chromium) as the equivalent sample from the same interval. 
Concentrations of the organic and metals constituents detected in the duplicate soil sample 
were in close agreement with those detected in the equivalent field sample from the same 
sampling interval, with one exception. The barium concentrations from the pair of samples from 
boring location SP1-7 differed by a factor of about two. The equipment rinsate sample was also 
analyzed for VOCs, SVOCs, RCRA metals, and hexavalent chromium. Only a trace 
concentration of lead slightly above the method reporting limit was detected in this rinsate 
sample. A soil trip blank was also placed in the cooler used to store the VOC soil samples in 
the field, and accompanied the VOC soil sample shipment to the off-site commercial laboratory. 
Low levels of methylene chloride· were detected in multiple associated laboratory soil method 
blanks, and five common VOC laboratory contaminants were also detected in the trip blank. 
These common laboratory contaminants were either not detected or were found in substantially 
lower concentrations in the confirmatory soil samples compared to the trip blank. 

Soil used for the trip blank was initially collected from an SNUNM location considered to be free 
of VOCs. It was then prepared by heating the material in a drying oven, and then transferring it 
immediately to the sample container. This heating process drove off any residual organic 
compounds (if present) and soil moisture that may have been contained in the material. It is 
thought that when the soil trip blank container was opened at the laboratory, it immediately 
adsorbed both moisture and VOCs present in the laboratory atmosphere to a significantly 
greater degree than the associated site samples. 

An aqueous equipment rinsate blank was collected at the conclusion of the third round of 
sampling in June and July 1996. It was analyzed for RCRA metals by an SNUNM laboratory, 
and no metals were detected in the blank. 
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3.2.8 ER Site 154 $eptic Tank Decontamination and Decommissioning 
~- ~· 

The ER Site 154 septic tank contents were removed and the tank was thoroughly cleaned and 
decontaminated in January 1996 (SNUNM January 1996a). The empty and decontaminated 
tank was then inspected by a representative of the New Mexico Environment Department 
(NMED) to verify that the tank contents had been removed and the tank closed in accordance 
with applicable State of New Mexico regulations (SNUNM January 1996b). As a final measure, 
a sample of the cleaned and decontaminated concrete from immediately beneath the septic 
tank inlet pipe was collected for waste characterization purposes and to verify that significant 
levels of radionuclides were not entrained in the material. A background tank concrete sample 
was also collected from the outer part of the tank cover that had never come into contact with 
septage, for comparison to the lower sample (SNUNM January 1996c). Both of the concrete 
samples were analyzed for three isotopic uranium radionuclides by a commercial laboratory. 
The sample from below the inlet pipe was also screened for additional radionuclides using 
SNUNM in-house gamma spectroscopy. Significant levels of radionuclides were not detected 
in either of these concrete samples (SNUNM January 1996d). 

3.3 Gaps in Information 

The most recent material present in the septic system septic tank sampled in 1992 and 1994 
was not necessarily representative of all discharges to the unit that occurred since it was put 
into service starting in 1965. The analytical results of the various rounds of septic tank 
sampling were used, along with process knowledge and other available information, to help 
identify the most likely COGs that might be found in soils next to and beneath the septic system 
units and HE pits. While the history of past releases at the site is incomplete, analytical data from 
the multiple confirmatory soil sampling events described in Section 3.2.7 above are sufficient to 
determine whether significant releases of COGs occurred at the site. 

3.4 Risk Evaluation 

3.4.1 Human Health Risk 

ER Site 154 was recommended for industrial land-use (DOE and U.S. Air Force [USAF] March 
1996). A complete discussion of the risk assessment process, results, and uncertainties is 
provided in Section 6.8. Due to the presence of several metals and HE compounds in 
concentrations greater than background levels, it was necessary to perform a human health risk 
assessment analysis for the site. Besides metals, any VOCs or SVOCs detected above their 
reporting limits and any radionuclide compounds either detected above background levels 
and/or minimum detectable activities were included in the initial screening stage of this 
assessment. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects caused by constituents in the site's soil. The Risk Assessment 
Report calculated the hazard index (HI) and excess cancer risk for both an industrial land-use 
and residential land-use settings. · 
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In summary, ER Site 154 has some explosives residue in soils more than 23 feet below grade. 
Because of the location of the site on KAFB, the site is designated for the industrial land-use 
scenario (DOE and USAF 19~p). The risk assessment for the residential scenario is provided 
for perspective dnly. 

Using conservative assumptions and employing a reasonable-maximum-exposure approach to 
the risk assessment, the calculations for the nonradiological COCs show that for the industrial 
land-use scenario the HI (HI= 3) is above the accepted numerical guidance from the EPA. The 
estimated excess cancer risk (CR = 2 x 10'5 ) is in the middle of the suggested acceptable risk 
range. The incremental HI is 2.8, and the incremental cancer risk is 1.9 x 1 o-s for the industrial 
land-use scenario. The main contributor for risk was the maximum value (1 ,430 milligrams per 
kilogram) for TNT. When the next highest TNT value (1 02 milligrams per kilogram) or the 
average value is used, the HI becomes 0.2 and the total HI becomes less than one. The total 
cancer risk becomes less than 5 x 10-s. The incremental HI and cancer risk for industrial land
use becomes less than 0.3 and 1 x 1 o·6

, respectively. The human health risk associated with 
these results are within the acceptable range (HI less than one and cancer risk at 1 o"' to 1 o·6 

The uncertainties associated with the calculations are considered small relative to the 
conservativeness of the risk assessment analysis. It is therefore concluded that this site does 
not have significant potential to affect human health under an industrial land-use scenario. 

3.4.2 Ecological Risk Assessment 

An ecological risk assessment for ER Site 154 is also provided as part of the Risk Assessment 
Report in Section 6.8. COCs that have been detected at this site occur in the environment at 
depths substantially greater than 5 feet, which is normally the maximum depth at which COCs 
would be accessible to ecological receptors. Thus, no ecological risks are expected to be 
associated with COCs at the site. Much of the relevant ecological information for the site can 
be found in the National Environmental Policy Act (NEPA) compliance document (SNUNM 
1992), and the Environmental Assessment for the SNUNM ER project (SNUNM March 1996). 
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4.0 RATIONALE FOR NO FURTHER ACTION DECISION 

Based on field investigation data and the human health risk assessment analysis, an NFA is 
being recommended for ER Site 154 for the following reasons: 

• Significant levels of PCE and TCE were not detected in soil gas at any of the twelve 
PETREXTM sampling locations at this site. Potentially detectable levels of BTEX 
and/or aliphatic compounds were identified in soil gas at three out of the six 
sampling locations around the septic system, and at one of the six locations around 
the HE pits (NERI June 1995). However, only low to trace concentrations of three 
VOC compounds which are common laboratory contaminants were detected in first
round soil samples collected from this site. The potentially detectable BTEX and 
aliphatic compounds identified in soil gas most likely reflect fluid leakage from 
vehicles that on occasion park in the unpaved areas in which the two passive soil 
gas surveys were conducted. 

• Below-reporting-limit concentrations of a single SVOC (2,4-dinitrotoluene) were 
detected in two of the samples from the HE pit boreholes, and no SVOCs were 
identified in samples from around the east system septic tank and seepage pit. 

• Nitrate and nitrite were not detected in the six samples collected from around the HE 
pits that were analyzed for these two compounds. 

• Activity levels of isotopic uranium and other radionuclides detected by the gamma 
spectroscopy method were within background levels. Tritium was not detected in 
the two composite samples from around the east system seepage pit. 

• The elevated barium concentrations were detected only in two samples collected 
next to the HE pits, and decrease rapidly to background levels in samples collected 
away from the pits. Also, the highest barium concentration of 1 ,460 mg/kg detected 
at the site has been demonstrated to pose an insignificant risk to human health. 

• The extent of HE contamination has been fully defined by the multiple rounds of 
sampling completed at the site, and has been shown to be present in only a very 
limited area around the HE pits. The 1 ,430 mg/kg of TNT that was identified in a 
single composite sample from around the HE pits exceeds applicable risk-based 
human health action levels. However, subsequent samples collected from the same 
boring locations as the composite sample, and from the HE pit step-out borings 
either contained HE concentrations well below applicable risk levels, or did not 
contain detectable contaminants. The HE contamination is also located sufficiently 
deep such that humans or wildlife would not come into contact with the material 
unless exceptionally deep excavating was completed at the site. This type of activity 
is not expected to occur at this location. 

• ER Site 154 is underlain by a thin layer of cemented gravel starting at about 
27 feet bgs. This cemented gravel layer in tum rests on top of relatively 
impermeable Abo Formation sandstones, siltstones, and shales. It has been 
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demonstrated that the COGs that were released from the HE pits have migrated on 
top of the bedrock subsurface only a few tens of feet away from the release points. 
Depth to ground-water is approximately 411 feet bgs at this site. It is highly unlikely 
that. COGs that were released into the environment have migrated to or impacted 
groundwater, given the relatively impermeable nature of the subsurface rocks, and 
the depth to groundwater beneath the site. 

• Finally, the ER Site 154 septic tank contents were removed and the tank was 
thoroughly cleaned and decontaminated in January 1996. Analytical results of 
concrete samples collected from the inside of the decontaminated tank confirmed 
that no residual COCs were entrained in the material and the tank was backfilled 
with clean soil. 

Sample analytical results generated from this confirmatory sampling investigation have shown that 
detectable or significant concentrations of COCs are present in soils only immediately adjacent to 
the HE seepage pits. The nature and extent of this contamination has been fully defined, and 
additional investigations are unnecessary. Based on archival information and chemical and 
radiological analytical results of soil samples collected at this site, SNUNM has demonstrated that 
hazardous waste or COGs that have been released from this SWMU into the environment pose 
an acceptable level of risk under current and projected future land use (DOU Criterion 5 in 
Section 1.2 above), and the site does not pose a threat to human health or the environment. 
ER Site 154 is therefore recommended for an NFA determination. 
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6.0 ANNEXES 

~· ... 
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Section 6.1 

ER Site 154 
Summary~of Constituents in 1992 Septic Tank Samples 

Building 9960 
Coyote Test Field 

Sample ID No. SNLA008395 
Tank ID No. NAN 

On June 23, 1992, aqueous and sludge samples were collected from the septic tank located 
north of Building 9960. The analyses performed included that for high explosives. 
Analytical results of concern are noted below. 

• Phenol was detected in the aqueous sample at a level of 0.01 mg/L, and total 
phenolic compounds were detected at a level of 0.099 mg/L. These levels 
exceed the New Mexico Water Quality Control Commission discharge limit 
(NMDL) of 0.005 mg!L for each 

• Chromium was detected in the aqueous sample at a level of 0.057 mg!L, which 
exceeds the NMDL of 0.01 mg/L. 

• Copper was detected in the aqueous sample at a level of 1.2 mg;'L. which 
exceeds the N1v1DL of 1.0 mg/L. 

• Lead was detected in the aqueous sample at a level of 1.3 mg/L, which exceeds 
the NMDL of 0.05 mg/L. 

• Manganese was detected in the aqueous sample at a level of 0.26 mg/L, which 
exceeds the N1v1DL of 9.20 mg/L. 

• Mercury was detected in the aqueous sample at a level of 0.002.3 mg/L, which 
exceeds the N1v1DL of 0.002 mg/L. 

No other parameters were detected in the aqueous fractions above NMDLs, City of 

Albuquerque discharge limits, or Resource Conservation and Recovery Act toxicity 
characteristic limits. 

Analysis for high explosives was requested after the holding time for aqueous samples had 

expired; therefore results for explosives are qualified. The holding time was exceeded by 
21 days. 

During review of the radiological data, no parameters were detected that exceed DOE DCGs 
or the investigation levels (TI..) established during this investigation. 
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Section 6.1, continued: 

ER Site 154 
Summary of Constituents in 1992 Septic Tank Samples 

Results of Septic Tank Analyses 
(LIQUID SAMPLES) 

.-· .. 
Building_ No./Areii: 9960 Coyote Test Field 

Tank 10 No.: NAN 

Date Sampled: 6123192 
Sa"!Pie 10 No.: SNLA-008395 

State COA 

Measuntd Discharge Dl~a~e . --- --- ---- ·-· -- - --- - ---- --------~--
.. 

Anal}'tlcal Paramalllr Concentration Limit Limit Comments 

Volatile Organics (EPA 624) (ITIQII) (mg/1) (mg/1) 

T richloroelhene 0.0011 0.1 (TT0-5.0) Below reportino limit 

Semivolatile Organics (EPA 6251 (mg/1) lmg/1) {m_9/lj 

Bis (2-elhvlheJCyl) phthalate 0.0014 NR (TT0-5.0) 

Phenol 0.01 0.005 (TT0-5.0) Exceeds State Umit 

Explosives (HPLC) (mg/l<g) (mg/1) (mg/1) 

None detected above laboratory_ NR (TT0-5.0) 

reporting limits 

Pesticides (EPA 608) (mg/1) (mg/1) (mg/1) 

None detected above laboratory_ NR (TT0-5.01 

reporting limits 

PCBs {EPA 608} (mg/1) (mg/1) (mgl1) 

None detected above laboratory 0.001 (TT0-5.01 

reporting limits 

Metals (mg/1) (mg/1) (mg/1) •' 

Arsenic NO _(_0.01 0)_ 0.1 2.0 

Barium 0.52 1.0 20.0 

Cadmium N0.(0.050) 0.01 2.8 

Chromium 0.057 0.05 20.0 Exceeds State Umit 

Cof:)!:le! I 1.2 1.0 16.5 Exceeds State Umit 

Lead 0.13 0.05 3.2 Exceeds State Umit 

Manganese 0.26 0.20 20.0 Exceeds State Umit 

Mercury 0.0023 0.002 0.1 Exceeds State Umit 

Nickel - NR 12.0 Not analyzed 

Selenium NO (0.025) 0.05 2.0 

Silver NO 1_0.010) 0.05 5.0 

Thallium NO (0.010) NR NR 

Zinc 2.9 10.0 28.0 

Uranium NO {0.007) 5.0 NR 

Miscellaneous Ana/ytt1s (mg/1) (mg/1) (mQ/1) 

Phenolic Compounds 0.099 0.005 4.0 Exceeds State Umit 

Nitra res/Nitrites NO (0.10) 10.0 NR 

Formaldehyde 0.56 NR 260.0 

Fluoride 0.42 1.6 180.0 

Cyanide NO (0.010) 0.2 8.0 

Oil and Grease 12.3 NR 150.0 

Radioloqical Analyses (pCill) (pCi/1) (pCi/1) 

Radium 226 0.3 +I· 0.2 30.0 NR 

Radium 228 4 •'· 15 30.0 NR 

Gross Alpha 22+1-15 NR NR 

Gross Beta 35 +1- 43 NR NR 

Tritium 544 +1- 586 NR NR 

NR • Not Regulated: NO(M.M) • Not Detected (Reporting Umit) 
Noce: Ctty and Stale O.ctt.-ge Lumaarw lot co~~~ anllf. City trma IIA'Irr to dl.:harge ol•twtwy efiLt.,l end tMMMC.*: 1ank ••••· ar.te irma acotr 11:1 ~ cti~e,.-ged onto or 
bel- theaurloce of tile 9round. 
R.fe,.nc.. CIIY ol AtuNe,.,_ NM s ... , u .. and WM...,atllr Comrol Ordinance (10Cil0}. s.cnon 1-0-3 . .,d N.w U•neo Water CkJehy Cont"'l Com,...on R-o.;'-hO"I (1gaa). s..cr.on 3-100 
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Section 6.1, concluded: 

ER Site 154 
Summary of Constituents in 1992 Septic Tank Samples 

... 

Building NoJArea: 

Tank ID No.: 

Date Sampled: 

Sample ID No.: 

I Analytical Parameter 

Water Content 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth-21 4 

Cesium-137 

Potassium-40 

Lead-21 2 

Lead-21 4 

Radium-226 

Thorium-234 

Thallium-208 

NO = Not Detected 
NA = Not Applicable 

Results of Septic Tank Analyses 
(Sludge Sample) 

9960 CTF 

NAN 

6/23/92 

SNLAOOS395 

I Measured .±. 2 Sigma I Concentration Uncertainty 

93.3 NA 

ND(0.50) NA 

5.5 NA 

0.24 NA 

ND(1 .0) NA 

18.2 NA 

3.5 NA 

2.8 NA 

ND(0.10) NA 

-- NA 

ND(0.50) NA 

ND(1.0) NA .. 
ND(0.50) NA 

35.1 NA 

20 14 

26 23 

16 13 

29 23 

14 12 

32 23 

21 14 

33 25 

I 505 I 586 I 
<0.0365 (<423) NA 

<0.0169 (<14.4) NA 

0.525 (<4 1 5) 0.0937 

0.0265 (<31 .9) 0.00954 

0.0731 (<40.2) 0.00983 

0.0563 (<343) 0.0927 

0.359 (<252 0.0962 

<0.0186 (<17.3) NA 

Units 

% 

mgtkg 

mglkg 

mglkg 

mg/kg 

mgtkg 

mg!kg 

mg/kg 

mglkg 

mg/kg 

mg!kg 

mg/kg 

mg/kg 

mg/kg 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCilg 

pCilg 

pCiiL 

pCilmL 

pCi/mL 

pCilmL 

pCi/mL 

pCi/mL 

pCi/mL 

pCi/mL 

pCi/mL 

Note: Values in parenthesis are measurements reported by Enseco!RMAL in pCi/g (wet 
weight). 
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Section 6.2 

ER Site 154 
Summary of Constituents in 1994 Septic Tank Samples 

Sample Sample Sample Sample 

N b T D urn er Matnx ype ate M h d et o 

015465-5 Sludge Grab 5/9/94 8240 (VOCs) 

015465-6 Sludge Grab 5/9/94 8270 (SVOCs) 

015465-4 Sludge Grab 5/9/94 9065 

015465-4 Sludge Grab 5/9/94 TCLP/6010 

TCLP/6010 

TCLP/6010 

TCLP/6010 

TCLP/6010 

TCLP/7470 

TCLP/6010 

TCLP/6010 

015465-4 Sludge Grab 5/9/94 8080 

I 
015465-2 Liquid Grab 5/9/94 HASL-300 

! 
--
~· 

015465-3 Sludge Grab 5/9/94 HASL-300 

I l ' 

015465-1 I Liquid Grab 519194 1 EPA H-01 I 

c ompoun dN a me R esut 

Methylene Chloride 0.86 B 

Chloroaniline, 4- 2.0 

Bis (2-Ethylhexyl) Phthalate 0.17 J 

Pyrene 0.038 J 

lndeno(1,2,3-Cd)Pyrene 0.11 J 

Fluoranthene 0.064 J 

Phenanthrene 0.04J 

Butylbenzyl Phthalate 0.16 J 

Dichlorobenzene, 1,2- 0.04J 

Phenolic Compounds 4.2 

Arsenic ND 

Barium 0.87 B 

Cadmium NO 

Chromium NO 

Lead NO 

Mercury NO·' 

Selenium NO 

Silver NO 

14 Explosive Compounds NO 

Uranium-233/234 4.7 

Uranium-235 0.15 

Uranium-238 2.6 B 

Uranium-233/234 I 3.2 B 

Uranium-235 I o.o49 

Uranium-238 I 1.6 i 
I 

Tritium I 300 ' 

6-7 

Detection 

Limit 

MDA or 

0.5 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

1 

0.1 

0.01 

0.005 

0.01 

0.05 

0.0004 

0.017 

0.01 

0.68- 5.9 

0.036 

0.042 

0.016 

0.01 

0.004 

0.004 

250 

+- 2 Sigma 

Uncertainty 

for Rad. 
S I U · ampes nrts 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/L 

NA mg/L 

NA mg/L 

NA mg/L 

NA mg/L 

NA mg/L 

NA mg/L 

NA mg/L 

NA mg/kg 

0.53 pCi/L 

0.062 pCi/L 

0.33 pCi/L 

0.32 I pCi/g 

0.018 I pCi/g 

0.18 I pCi/g 

I 
160 I pCi/L 



Section 6.2, concluded: 

ER Site 154 
Summary of Constituents in 1994 Septic Tank Samples 

Sample Sample Sample Sample 

Number Matrix Tyj)e Date Method 
015465·7 Liquid Grab 5/9/94 Gamma Spec. 

015465-8 Sludge Grab 5/9/94 Gamma Spec. 

I 
I 

Notes 

B = Compound detected in the laboratory blank. 

J = Result is detected below the reporting limit 
or is an estimated concentration. 

mg/kg = Milligrams per kilogram 

mg/L = Milligrams per liter 

M.D.A. = Minimum Detectable Activity 

JA = Not applicable 

r-JD = Not detected 

NR = Not reported by laboratory 

+· 2 Sigma 
Detection Uncertainty 

Limit for Rad. 

Compoun dN a me R esut or MD A S I ampes 

Multiple Radionuclides 

Bismuth-214 

Potassium-40 

Lead-212 

Lead-214 

Radium-224 

Radium-226 

Thorium-228 

Thallium-208 

pCi/g = Picocuries per gram 

pCi/L = Picocuries per liter 
Rad. = Radionuclide 

Spec. = Spectroscopy 

ND 0.008-19 

0.186 NR 

4.93 NR 

0.184 NR 

0.169 NR 

0.335 NR 

0.795 NR 

0.183 NR 

0.0582 NR 

SVOCs = Semivolatile organic compounds 

TCLP = Toxicity Characteristic Leaching Procedure 

VOCs = Volatile organic compounds' 
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NR 

I 0.0526 

i 0.481 

J 0.0353 

0.0521 

0.395 

0.466 

0.0352 

I 0.0232 

I 
I 
i 

! 

i 
! 
i 
I 
I 
I 

Unrts 
pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 
pCi/g 



ALJ08-96/WP/SNL:R4179154.DOC 

Section 6.3 
ER Site 154: Summary of 1994 PETREXTM 

Passive Soil-Gas Survey Results 

6-9 301462.161.05 7/28197 9:32AM 



Section 6.3 

ER Site 154 
Summary of Results of the 1 994 PETREX™ Passive Soil-Gas Survey 
~:~. Aroun~d the East System Septic Tank and Seepage Pit 

PETREX Relative Soil Gas Response Values 
(in ion counts) 

STD SITE 154N 

Sample PCE TCE BTEX Aliphatics 

260 ND ND 52997 26176 
261 ND ND 286467 172563 
262 ND ND 871886 309044 
263 ND ND 125236 159951 
264 9053 ND 102971 196616 
265 ND 33078 9082090 20061844 

D-1264 1178 ND 
* 900 ND ND 
* 901 ND ND 
* 902 ND ND 
* 903 ND ND 

PCE - Tetrachloroethene 
Indicator Mass Peak(s) 164 

TCE - Trichloroethene 
Indicator Mass Peak(s) 130 

BTEX - Benzene, Toluene, Ethylbenzene/Xylene(s) 
Indicator Mass Peak(s) 78, 92, 106 

D - Duplicate Sample 

62401 144091 
4553 6219 
4732 ND 
2362 151241 
ND 6468 

Sample numbers in thousands duplicate of sample numbers in hundreds 

* QAIQC Blank Sample -No Compounds Detected 
above the PETREX Normal reporting Limits 
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Section 6.3, continued: 

ER Site 154 
Summary ot·Results of the 1994 PETREX™ Passive Soil-Gas Survey 

Around the HE Seepage Pits 

PETREX Relative Soil gas Response Values 
(in ion counts) 

STD SITE 154S 

Sample PCE TCE 

266 ND ND 
267 ND ND 
268 ND ND 
269 40340 ND 
270 ND ND 
271 ND ND 

D-1269 ND ND 
* 900 ND ND 
* 901 ND ND 

PCE - T etrachloroethene 
Indicator Mass Peak(s) 164 

TCE - Trichloroethene 
Indicator Mass Peak(s) 130 

BTEX - Benzene, Toluene, Ethylbenzene/Xylene(s) 
Indicator Mass Peak(s) 78, 92, 106 

Aliphatics - C4-C 11 Cycloalkanes/ Alkenes 
Indicator Mass Peak(s) 56, 70, 84, 98, 112, 

126, 140, 154 
D - Duplicate Sample 

BTEX 

85602 
74486 
23937 
36165 
18312 
22165 

ND 
4553 
4732 

Aliphatics 

611048 
67405 

122513 
48614 
10447 
60303 
41785 

6219 
ND 

Sample numbers in thousands duplicate of sample numbers in hundreds 

* QA/QC Blank Sample- No Compounds Detected 
above the PETREX Normal reporting Limits 
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Section 6.4 

ER Site 154 
Gamma Spectroscopy Screening Results for the Shallow Interval 

Composite Soil Sample from Around the East System Seepage Pit 

************************************************************************* 
* -· Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-21-95 10:20:11 AM * 
************************************************************************* 

:Analyzed by: /.}~ "?/z-c/f-~--- Reviewed by:~ 7;{,/t.f' : 
****************~*********************************~******************* 
Customer 
CUstomer Sample ID 
Lab Sample ID 

GALLOWAY/D.BISWELL (7582/SMO) 
023877-1A 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

50057510 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

988.000 
7-20-95 
7-21-95 

LAB01 

gram 
1:20:00 PM 
9:46:23 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- - - - --- - - -- - - -
U-238 Not Detected -------- 1.55 
TH-234 5.12E-01 4.02E-01 6.00E-01 
U-234 Not Detected -------- 1. 61E+01 
RA-226 1.77 8.65E-01 1.28 
PB-214 7.95E-01 1.38E-01 8.20E-02 
BI-214 6. 74E'-'"01 1.14E-01 6.66E-02 
PB-210 1.02 4.79E-01 4.60E-01 

TH-232 2.45E:-01 1.61E-01 2.42E-01 
RA-228 3.62E-01 1.35E-Ol 1.55E-01 
AC-228 Not Detected -------- 2.16E-01 
TH-228 5.01E-01 2.46E-01 6.10E-01 
RA-224 Not Detected -------- 5.74E-01 
PB-212 3.52E-01 1. 05E-01 5.04E-02 
BI-212 2.42E-01 2.84E-01 4.54E-01 
TL-208 3.51E-01 8.81E-02 8.52E-02 

U-235 Not Detected -------- 2.87E-01 
TH-231 Not Detected -------- 5.54E-01 
PA-231 Not Detected -------- 1.81 
AC-227 Not Detected -------- 2.22 
TH-227 Not Detected -------- 3.78E-01 
RA-223 Not Detected -------- l.BSE-01 
RN-219 Not Detected -------- 3.53E-01 
PB-211 Not Detected -------- 8.14E-01 
TL-207 Not Detected -------- 1.64E+01 

AM-241 Not Detected -------- 1.87E-01 
PU-239 Not Detected -------- 3.11E+02 
NP-237 Not Detected -------- 2.35E-01 
PA-233 Not Detected -------- 7.17E-02 
TH-229 Not Detected -------- 3.10E-01 
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Section 6.4, concluded: 

ER Site 154 
Gamma Spectroscopy Screening Results for the Shallow Interval 

Composite Soil Sample from Around the East System Seepage Pit 

[Summary· Report] .. _ Sample ID: 50057510 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - - - -- -- ---- -- - ----------- -------------
AG-110m Not Detected -------- 3.51E-02 
AR-41 Not Detected -------- 1.21E+02 
BA-133 Not Detected -------- 8.88E-02 
BA-140 Not Detected -------- 1.31E-01 
CD-109 Not Detected -------- 8.08E-01 
CD-115 Not Detected -------- 9.80E-02 
CE-139 Not Detected -------- 4.07E-02 
CE-141 Not Detected -------- 6.65E-02 
CE-144 Not Detected -------- 2.78E-01 
C0-56 Not Detected -------- 4.11E-02 
C0-57 Not Detected -------- 3.71E-02 
C0-58 Not Detected -------- 3.77E-02 
C0-60 Not Detected -------- 4.11E-02 

.CR-51 Not Detected -------- 2.92E-01 
CS-134 Not Detected -------- 7.35E-02 
CS-137 Not Detected -------- 4.21E-02 
CU-64 Not Detected -------- 2.55E+01 
EU-152 Not Detected -------- 2.99E-01 
EU-154 Not Detected -------- 1. 94E.-01 
EU-155 Not Detected -------- 1. 54E-01 
FE-59 Not Detected -------- 8.46E-02 
GD-153 Not Detected -------- 1. 29E- 01 
HG-203 Not Detected -------- 3.65E-02 
I-131 Not Detected -------- 3.52E-02 
IN-115m Not Detected -------- 1.85 
IR-192 Not Detected -------- 3.37E-02 
K-40 8.30 1.29 3.84E-01 
LA-140 Not Detected- -------- 5.67E-02 
MN-54 Not Dete-cted -------- 4.22E-02 
MN-56 Not Detected -------- 1.07E+01 
M0-99 Not Detected -------- 3.57E-01 
NA-22 Not Detected -------- 5.27E-02 
NA-24 Not Detected -------- 1.25E-01 
NB-95 Not Detected -------- 2.07E-01 
ND-147 Not Detected -------- 2.52E-01 
NI-5T Not Detected -------- 1.02E-01 
BE-7 Not Detected -------- 2.87E-01 
RU-103 Not Detected -------- 3.41E-02 
RU-106 Not Detected -------- 3.59E-01 
SB-122 Not Detected - - - --- - - 6.44E-02 
SB-124 Not Detected -------- 4.67E-02 
SB-125 Not Detected -------- 1.05E-01 
SC-46 Not Detected -------- 6.70E-02 
SR-85 Not Detected -------- 4.51E-02 
TA-182 Not Detected -------- 1.99E-01-
TA-183 Not Detected -------- 1.79E-01 
TE-132 Not Detected -------- 4.16E-02 
TL-201 Not Detected -------- 1.34E-01 
V-48 Not Detected -------- 4.28E-02 
XE-133 Not Detected -------- 1.75E-01 
Y-88 Not Detected -------- 3.27E-02 
ZN-65 Not Detected -------- 1.32E-01 
ZR-95 Not Detected -------- 6.24E-02 
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Section 6.5 

ER Site 154 
Gamma Spectroscopy Screening Results for the Deep Interval 

Composite Soil Sample from Around the East System Seepage Pit 

************************************************************************' 
* · · · S'c:i.ndia National Laboratories 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 
* 7-21-95 11:00:39 AM • 
************************************************************************' 

: Analyzed by:/1/ 7 {,If/. Reviewed by:~_, 7 1~.-t ( 5 J- : 
****************/'*******';*~***********************~~***'~***********~ 
Customer 
Customer Sample ID 
Lab Sample ID 

GALLOWAY/D.BISWELL (7582/SMO) 
023878-lA 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

50057511 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 
1046.000 
7-20-95 
7-21-95 

LAB01 

gram 
1:30:00 PM 

10:27:06 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - - - - - - - - - - - -- - - - --- - - - - - - - - - - - - - - - - - - -
U-238 Not Detected -------- 1. 52 
TH-234 5.84E-01 3.00E-01 4.08E-01 
U-234 Not Detected -------- 1. 40E+01 
RA-226 1.05 5.03E-01 7.26E-01 
PB-214 5.98E-01- 1.12E-01 8.51E-02 
BI-214 5. 79E":. 01 1. 03E- 01 6.97E-02 
PB-210 Not Detected -------- 1. 03 

TH-232 2.08E-01 1.33E-01 1.98E-01 
RA-228 2.45E-01 1. 34E-01 1.66E-01 
AC-228 Not Detected ----- - - - 2.11E-01 
TH-228 3.36E-Ol 2.19E-01 5.38E-Ol 
RA-224 Not Detected -------- 4.91E-Ol 
PB-212 3.91E-01 8.75E-02 4.78E-02 
BI-212 5.29E-01 2.75E-01 3.79E-Ol 
TL-208 4.33E-01 1. OSE- 01 1.14E-01 

U-235 Not Detected -------- 2.78E-01 
TH-231 Not Detected -------- 5.30E-01 
PA-231 Not Detected -·- - - - - - - 1. 61 
AC-227 Not Detected - - - - - - - - 2.02 
TH-227 Not Detected -------- 3.80E-01 
RA-223 Not Detected -------- 1. 78E- 01 
RN-219 Not Detected -------- 3.29E-01 
PB-211 Not Detected - - - - - - - - 7.31E-01 
TL-207 Not Detected - - - - - - - - 1.62E+01 

AM-241 Not Detected - - - - - - - - 1. 86E- 01 
PU- 23 9 Not Detected - - - - - - - - 3.12E+02 
NP-237 Not Detected - - - - - - - - 3.39E-01 
PA- 2 3 3 Not Detected - - - - - - - - 6.87E-02 
TH-229 Not Detected -------- 2.92E-01 
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Section 6.5, concluded: 

ER Site 154 
Gamma Spectroscopy Screening Results for the Deep Interval 

Composite Soil Sample from Around the East System Seepage Pit 

. 
[Summary- Report] - Sample ID: 50057511 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - ------------- - - - - - - - -- - - - - - - - - - - - - - - -
AG-110m Not Detected -------- 3.47E-02 
AR-41 Not Detected -------- 1.46E+02 
BA-133 Not Detected -------- 7.97E-02 
BA-140 Not Detected -------- 1.29E-01 
CD-109 Not Detected -------- 6.40E-01 
CD-115 Not Detected -------- 9.17E-02 
CE-139 Not Detected -------- 3.65E-02 
CE-141 Not Detected -------- 6.38E-02 
CE-1.44 Not Detected -------- 2.82E-01 
C0-56 Not Detected -------- 4.15E-02 
C0-57 Not Detected -------- 3.40E-02 
C0-58 Not Detected -------- 4.05E-02 
C0-60 Not Detected -------- 4.09E-02 
CR-51 Not Detected -------- 2.75E-01 
CS-134 Not Detected -------- 6.69E-02 
CS-137 Not Detected -------- 4.03E-02 
CU-64 Not Detected -------- 2.71E+01 
EU-152 Not Detected -------- 2.94E-01 
EU-154 Not Detected -------- 2.04E-01 
EU-155 Not Detected -------- 1.47E-01 
FE-59 Not Detected -------- 8.23E-02 
GD-153 Not Detected -------- 1.23E-01 
HG-203 Not Detected -------- 3.34E-02 
I-131 Not Detected -------- 3.55E-02 
IN-l.l.5m Not Detected -------- 1.86 
IR-1.92 Not Detected -------- 3.25E-02 
K-40 l..21E+01 1. 77 3.70E-U1 
LA-1.40 Not Detected. -------- 4.82E-02 
.MN-54 Not Dete·cted -------- 4.16E-02 
MN-56 Not Detected -------- 1.24E+01 
M0-99 Not Detected -------- 3.75E-01 
NA-22 Not Detected -------- 4.91E-02 
NA-24 Not Detected -------- 1.16E-01 
NB-95 Not Detected -------- 2.09E-01 
ND-147 Not Detected -- - - - - - - 2.50E-Ol. 
NI-57 Not Detected - -- - - - - - 9.26E-02 
BE-7 Not Detected - - - - - - - - 2.88E-01 
RU-103 Not Detected - -- - - - - - 3.37E-02 
RU-106 Not Detected -------- 3.3l.E-01 
SB-1.22 Not Detected -------- 6.33E-02 
SB-1.24 Not Detected -------- 4.27E-02 
SB-1.25 Not Detected -------- 9.52E-02 
SC-46 Not Detected -------- 7.00E-02 
SR-85 Not Detected -------- 4.23E-02 
TA-182 Not Detected - - - - - - - - 2.06E-01 
TA-183 Not Detected -------- 1.79E-01 
TE-132 Not Detected -------- 4.04E-02 
TL-201 Not Detected -------- 1. 30E-01 
V-48 Not Detected - - - - -,- - - 4.21E-02 
XE-133 Not Detected -------- 1.67E-01 
Y-88 Not Detected -------- 3.49E-02 
ZN-65 Not Detected -------- 1.32E-Ol 
ZR-95 Not Detected -------- 6.79E-02 
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Section 6.6 

ER Site 154 
Gamma Spectroscopy Screening Results for the Composite Soil Sample 

f~s>m Around .the Base of the North High Explosive (HE) Seepage Pit 

•********~~***************************************~******************* 
Sandia National Laboratories 

• Radi~:ion ?ro~ec~ion Sample Diagnos~ics Progr~~ [881 Laboratory) 
• 6-26-96 3:31:39 PM 
~********~~***********************************************************" 

: .r~..:1alyze:S. :::,y: 9 G"/z ' )~ ( Reviewed by: 1'::z·1Jd D ~~~. j y 0 
~********~~******* **********(*******************~***********T******' 
:ustorner : 3.GALLOWAY/E.RANKIN (7582/SMO) 
:ustomer 5~~Dle ID 030302-04 
~ab Sample ID 60102901 

3amnle Desc~intion 
3ample QuCZ!tity 
3amnle DaL:e/Tirne 
~cailire SL:art Date/Time 
Jetector Name 
~lapsed Live/Real Time 

M.!ffiiNELLI 
740.000 

6-25-96 
6-26-96 

LAB01 
6ooo I 

SOLID S.1Ll\1:PLE 
gram 
1:00:00 PM 
1:49:06 PM 

6002 seconds 

:omrnents: 
*********************************************************************** 

Nuclide Activity 2-sigm.a MD.~ 
Name (pCi/g~am) Error (pCi/grarn) 

------- ---------- ---------- ----------
U-238 6.27E-01 7.48E-01 9.71E-01 
T:-l- 234 7 . .51E-01 2.88E-Dl 3.88E-01 
R.Z\.- 22 5 1.82E+00 2.04E+OO 4.56E-01 
P3-214 7.46E-01 2.26E-01 4.20E-02 
3I-214 7.64E-01 4.82E-Ol 4.23E-02 

Tn-232 3.20E-01 2.45E-01 2.28E-01 
R.Z\.- 22 8 3.63E-01 2.11E-01 1.35E-01 
AC-228 Not DeL:ected --------- 1.59E-01 
TE-228 2.75E-01 3.40E-01 3.87E-01 
!<...~- 224 3.09E-Dl 2.86E-01 7.75E-02 
P3-212 2.93E-01 6.82E-02 3.52E-02 
3I-212 NoL: Detected --------- 4.56E-01 
TL-208 2.72E-01 8.22E-02 6.65E-02 

U-235 Not Detected --------- 1.58E-01 
Tn-231 Not Detected --------- 1. 55E+00 
PA-231 Not Detected --------- 1.16E+00 
TE-227 Not :Qetected --------- 2.39E-01 
RA-223 No~ Detected --------- 1.13E-01 
RN-219 Not Detected --------- 3.45E-01 
PB-211 Not Detected --------- 7.90E-01 
TL-207 Not Detected --------- 1.24E+Ol 

JL1'1-241 Not Detected --------- 1. SlE- 01 
PU-239 Not DetecL:ed --------- 2.86E+02 
NP-237 Not Detected --------- 2.22E-01 
PA-233 Not Detected - - - - - - - - - ·4.86E-02 
Tn-229 Not Detected - - - - - - - - - 1.74E-Ol 
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Section 6.6, concluded: 

ER Site 154 
Gamma Spectroscopy Screening Results for the Composite Soil Sample 

from Around the Base of the North High Explosive (HE) Seepage Pit 
--· 

[Summary ~=~or~] - Sample ID: : 60102901 

Nuclide 
Name 

Ac~ivity 
(pCi/gram) 

2-sigrna 
Error 

MD.'\ 
(DCi/c-ram) - -

AG-110m Not Detected --------- 2.70~-02 
BA-133 ~ot Detected --------- 4.01~-02 
BE-7 Not Detected --------- 2.28E-01 
CD-109 Not Detected --------- 5.32~-01 
CD-115 Not Detected --------- 7.01~-02 
CE-139 Not Detected --------- 2.27E-02 
CE-141 Not Detected --------- 3.57E-02 
CE-144 Not Detected --------- 1.60E-01 

~g=~~-------N_o_t~~~~~~~~~~~t~~~~~--~-~~-~-~:~:5:_-~=~=----------~:~~~=g~f'~ok~;:~ 
C0-58 Noc Detected --------- 2.97E-02 
C0-60 Not Detected --------- 3.44E-02 
CR-51 Not Detected --------- 1.90~-01 
CS-134 Not Detected --------- 4.25E-02 
CS-137 Noc Detected --------- 3.13E-02 
EU-152 Not Detected --------- 2.31E-01 
EU-154 Not Detected --------- 1.533-01 
~U-155 Not Detected --------- 8.~6~-02 
FE-59 Not Detected --------- 6.54E-02 
GD-153 Noc Detected --------- 6.81E-02 
3G-203 Not: Detected --------- 2·:43E-02 
I-131 Not Detected --------- 2.59E-02 
I~-192 Not Detected --------- 2.21~-02 
K-40 6.99E+00 1.28E+00 3.70~-01 
MN-54 Not Detected --------- 2.95E-02 
M0-99 Not Detected --------- 2.87~-01 
NA-22 Not Detected --------- 3.47E-02 
NA-24 Not Detected --------- 9.82~-02 
N3-95 Not Detected --------- 1.16E-01 
~u-147 Not Detected --------- 1.75~-01 
NI-57 Not Detected --------- 8.173-02 
RU-103 Not Detected --------- 2.34~-02 
RU-105 Not Detected --------- 2.33~-01 
53-122 No~ Detected --------- 4.45E-02 
SB-124 ~ot Detected --------- 2.60~·02 
53-125 Not Detected --------- 7.39E-02 
SR-85 Not Detected --------- 3.35E-02 
TA-182 Not Detected --------- 1.57£-01 
TA-183 Not Detected --------- 1.48E-01 
TC-99m ~ot Detec~ed --------- 3.42E-01 
TL-201 Not Detected --------- 8.22~-02 
X3-133 Not Detected --------- 9.63E-02 
Y-88 Not Detected --------- 2.67E-02 
ZN-65 Not Detected --------- 1.053-01 
ZR-95 ~ot Detected --------- 5.20E-02 
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Section 6.7 

ER Site 154 
Gamma Spectroscopy Screening Results for the Composite Soil Sample 

from Around the Base of the South High Explosive (HE) Seepage Pit 
. . . ~ ~ 

TTT********************************************************************* 
Sandia National Laboratories * 

Radia~ion Prot:=tion S~~~l: Diagnostics Progr~~ [881 L~~o=atory] * 
6-25-9£ 4:31:26 p~ * 

**********************************************************TTT*********** 

.P-..:1alyzed by:7 ~/z_.r/>( Reviewed by: \!4:/ G/:)t:-/9(:, : 
* ** * * ** *****.* * * **T * * * ** * * * * * T * * T * ** * * ***** * *****".i--1{ ****** TT * T TT T T *T T T * T 
ustorner : 3.G~~LOWAY/E.~~IN (7582/SMO) 
~sterner Sample ID 030300-04 
,ab Sample ID 60101901 

amnle Descrintion 
:ample Quantity 
amole Date/Time 
.ccrliire Start Date/Time 
,etector Name 
:lapsed Live/Real Time 

~~INELLI SOLID SA~LE 
765.000 gram 

6-24-95 1:40:00 PM 
6-25-96 2:33:05 PM 

LJl.B04 
6000 I 6003 seconds 

:ormnents: 
"******************************..,.***************************************** 

Nuclide Activity 2-sigma MD.~ 
Name (pCi/grarn) Error (pCi/grarn) 

------- ---------- ---------- - - - - - - - - - -. ' 
u-238 Not Detected --------- 8.54E-01 
'Y"2- 2 3 4 Not Detected --------- 3.03E-01 
?-~- 22 6 Not Detected --------- 4.59E-01 
?3-214 5.55E-01 l. 07E- 01 3.32E-02 
3I-214 5.25E-01 l.40E-01 3.39:::-02 

T:-:- 232 5.53E-01 3.00:::-0l 1. 05E- 01 
~r.-- 22 8 5.85E-Ol 3.00E-01 l.llE- 01 
AC-228 Not Detected --------- 1.40E-01 
TE-228 Not Detected. --------- 4.13E-01 
RA-224 6.62E-01 2.84E-01 6.15E-02 
PB-212 5.25E-01 1.06E-01 3.46E-02 
3I-212 Not Detected --------- 3.55E-01 
TL-208 5.473-01 2.01E-01 5 . 0 9 E - 0 2 , ,..-;-- .- ./ t·.Yf~1~ 
u-235 "" 

,..,.._ .... ~ "' --- """" 1.11E-01~...rC'~. 

h 
-. _ .... _ 

~- -.--- --T'2-231 Not Detected --------- 9.40E-01 
PA-231 Not Detected --------- 7.76E-01 
T"2- 22 7 Not Detected 9.58E-02 

I ---------
?.A- 223 Not Detected --------- 7.00E-02 
?...N-219 Not Detected --------- 2.17E-01 
?3-211 Not Detected --------- 4.81E-01 
TL-207 Not Detected --------- 8.54E+00 

~..M- 241 Not Detected --------- 9.53E-02 
?u-239 Not Detected --------- 2.06E+02 
N?-23 7 Not Detected --------- 1.46E-01 
PA-233 Not Detected --------- 3.02E-02 
T:-I- 229 Not Detected --------- 1.04E-01 
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Section 6.7, concluded: 

ER Site 154 
Gamma Spectroscopy Screening Results for the Composite Soil Sample 

from Around the Base of the South High Explosive (HE) Seepage Pit 

lS~~ry ~eport] - S~~ple ID: : 60101901 

!\:.!elide 
Name 

.?:-..G-llOrn 
2A-l33 
:OE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
G.-51 
CS-134 
CS-137 
E:U-152 
:SU-154 
E:U-155 
?3-59 
GD-153 
::G-203 
::!:-13l 
::!::~-192 
K-4:0 
MN-54 
M0-99 
NJl_- 22 
N_l\..- 24 
!'1"3- 95 
ND-147 
NI-57 
~U-103 
~U-106 
S3-122 
S3-124 
S3-125 
s~-85 
'I'.~-182 
T.~-183 
'I'C-99rn 
'I'L-201 
x:::-133 
Y-88 
ZN-65 
z~-95 

Activity 
(pCi/gra.m) 

Not Detected 
:t-!ot Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected. 
Not Detected. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect:eC: 
Not Detectec 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not: 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

l. 35E+01 
Detected 
Detected. 
Detected 
Detected 
Detected 
Detected 
Detected 
Det:ected 
Detect:ed 
Detected 
Detected 
Det:ected 
Detected 
Detect:ed 
Det:ected 
Detected 
Detectec 
Detect:ed 
Detected 
D .:::.~~,.. ... ,:,.; ----L.--
Det:ectec 

2-sigma 
Error 

---------

---------
-- - - - - - - -

2.00E+00 
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M!JA 
(pCi/g!:"a.m) 

1.833-02 
1.86£-02 
1. 3 7E- 01 
5.03E-01 
4.81E-02 
1.36E-02 
2.53E-02 
1.03E-01 
1. 87E-02 
1. 37E- 02 
1.86E-02 
2.22E-02 
1. 24E- 01 
1.75E-02 
2.26E-02 
1. 36E- 01 
9.45E-02 
5 .4.9E- 02 
4.32E-02 
4.08E-02 
1.61E-02 
l.64:E-02 
l. 46E- 02 
1. 82E- 01 
2.12E-02 
1. 87E- 01 
2.37E-02 
6.01E-02 
5.38E-02 
l.l2E- 01 
5.13E-02 
1.43E-02 
l. 61E- 01 
3.02E-02 
1. 72E-02 
4.31E-02 
1.94E-02 
1. 08'3-01 
9.40E-02 
2.29E-01 
5.73E-02 
6.09E-02 
1.713-02 
S_.AOE:-02 
3.5~E:-02 
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RISK ASSESSMENT FOR ER SITE 154 7/28/97 

ER SITE 154: RISK ASSESSMENT ANALYSIS 

1. Site Description and History 

ER Site 154 includes the septic system and high explosives (HE) seepage pits 
that formerly served Bldg. 9960. Bldg. 9960, the Explosives Preparation Facility 
(Explosives Machining Facility), is located in the Coyote Test Field to the west of 
Lovelace Road, north of the intersection of the Coyote Springs Road, about 2.1 
km (1.3 mi) east of Technical Area Ill. It was constructed in 1965 for the purpose 
of preparing explosive assemblies for tests at various locations in Coyote Test 
Field. Propellants were machined using a dry process, so no wastes were 
discharged to the floor drains. Wastewater from hosing explosive cuttings from 
machines and the floor, was discharged directly to the HE wastewater system. 
The HE wastewater system consisted of an open concrete channel lined with 
rubber matting leading to a filter basket in the distribution/catch box on the 
southwest side of the building. The liquid from the distribution box discharged to 
two 5-ft diameter by 23-ft deep seepage pits. The cotton bags that lined the filter 
basket prior to 1980 often failed, resulting in the discharge of explosives residue 
to the seepage pits. They were replaced with polyester bags, which were 
disposed of by an Air Force explosive ordinance disposal team every six months. 
Small quantities of an alcohol cleaning solution may have been discharged to the 
drains. Up to 300 gal per day of contaminated water may have been generated 
from hosing down machines and the floor. The seepage pits 'were removed from 
service in 1991. Liquid effluent from machining operations is currently diverted 
at the end of the trench to above ground polyethylene tanks located nearby. The 
water in the tanks is analyzed periodically then disposed to the sanitary sewer 
system. 

Bldg. 9960 contains one bathroom with shower, sink, toilet, and floor drain. 
These discharged to a septic system consisting of a 900 gal tank and one 5-ft 
diameter by 1O-ft deep seepage pit located about 50 feet north of the building. 
The septic system is no longer in use. Estimated effluent volumes range from 40 
gal/day to 400 gal/day. 

The potential contaminants at the site include various explosive compounds 
(TNT, PBX-9404, RDX, Composition B, Octol, Amatol, Baratol, HMX, and 
PETN). Aqueous samples obtained from the septic tank in 1991 detected 
phenol, chromium, copper, lead, manganese, and mercury. No releases of 
radiological contaminants are known to have occurred. 
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RISK ASSESSMENT FOR ER SITE 154 7/28/97 

II. Human Health Risk Assessment Analysis 

Risk assessment of this site includes a number of steps which culminate in a 
quantitative ··evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed include: 

Step 1. Site data are described which provide information on the potential 
constituents of concern (COCs)~ as well as the relevant physical 
characteristics and properties of the site. 

Step 2. Potential pathways by which a representative population might be 
exposed to the COCs are identified. 

Step 3. The potential intake of these COGs by the representative population is 
calculated using a tiered approach. The tiered approach includes 
screening steps, followed by potential intake calculations and a 
discussion or evaluation of the uncertainty in those calculations. 
Potential intake calculations are also applied to background screening 
data. 

Step 4. Data are described on the potential toxicity and cancer effects from 
exposure to the COCs and associated background constituents and 
subsequent intake. 

Step 5. Potential toxicity effects (specified as a Hazard Index) and cancer risks 
are calculated for nonradiological COCs and background 

Step 6. These values are compared with standards established by the United 
States (U.S.) Environmental Protection Agency (USEPA) and U.S. 
Department of Energy (USDOE) to determine if further evaluation, and 
potential site clean-up, is required. Nonradiological COC risk values 
are also compared to background risk so that an incremental risk may 
be calculated. 

Step 7. Discussion of uncertainties in the previous steps. 

II. 1 Step 1 . Site Data 

Site history and characterization activities are used to identify potential COGs. 
The identification of COGs and the sampling to determine the concentration 
levels of those COGs across the site are described in the ER Site 154 No Further 
Action Proposal. In order to provide conservatism in this risk assessment, the 
calculation uses only the maximum concentration value of each COC determined 
for the entire site. Both radiological and nonradiological COGs are evaluated. 
The nonradiological COGs evaluated are metals, inorganics and explosives. 

11.2 Step 2. Pathway Identification 

ER Site 154 has been designated with a future land-use scenario of industrial 
(USDOE and USAF 1996)(see Appendix 1 for default exposure pathways and 
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RISK ASSESSMENT FOR ER SITE 154 7/28/97 

parameters). Because of the location and the characte_ristics~of the_ potential 
contaminants, the primary pathway for human exposure is considered to be soil 
ingestion fo_~- chemical COCs and direct gamma exposure for radiological. The 
inhalation pathway for both chemicals and radionuclides is included because of 
the potential to inhale dust and volatiles. Relatively impermeable Permian Abo 
Formation bedrock is present at 26 feet deep at this site, and therefore no water 
pathways to the groundwater are considered. Depth to groundwater at Site 154 
is approximately 411 feet below ground surface. Because of the lack of surface 
water or other significant mechanisms for dermal contact, the dermal exposure 
pathway is considered to not be significant. No intake routes through plant, meat, 
or milk ingestion are considered appropriate for the industrial land-use scenario. 
However, plant uptake is considered for the residential land-use scenario. 

PATHWAY IDENTIFICATION 
Chemical Constituents Radionuclide Constituents 
Soil lnqestion Soil Ingestion 
Inhalation (Dust and volatiles) Inhalation (Dust and Volatiles) 
Plant uptake (Residential only) Plant uptake (Residential only) 

Direct Gamma 

11.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks 

Steps 3 through 5 are discussed in this section. These steps include the 
discussion of the tiered approach in eliminating potential COCs from further 
consideration in the risk assessment process and the calculation of intakes from 
all identified exposure pathways, the discussion of the toxicity information, and 
the calculation of the hazard indices and cancer risks. 

The risks from the COCs at ER Site 154 were evaluated using a tiered approach. 
First, the maximum concentrations of COCs were compared to the SNUNM 
background screening level for this area {IT 1996). If a SNUNM-specific 
screening level was not available for a constituent, then a background value was 
obtained, when possible, from the U.S. Geological Survey {USGS) National 
Uranium Resource Evaluation (NURE) program (USGS 1994). 

The maximum concentration of each COC was used in order to provide a 
conservative estimate of the associated risk. If any nonradiological COCs were 
above either the SNUNM background screening levels or the USGS background 
value, all nonradiological COCs were considered in further risk assessment 
analyses. 

For radiological COCs that exceeded the SNUNM background screening levels, 
background values were subtracted from the individual maximum radionuclide 
concentrations. Those that did not exceed these background levels were not 

AU6-97 /WP/SNL:R4179154.RSK 6-28 301462.161.05.000 7!28/97 9:24AM 



RISK ASSESSMENf FOR ER SITE 154 

carried any further in the risk assessment. This approach is consistent with 
USDOE orders . 

. . 

7/28/97 

Second, if any nonradiologicai COG failed the initial screening step, the 
maximum concentration for each nonradiological COC was compared with action 
levels calculated using methods and equations promulgated in the proposed 
Resource Conservation and Recovery Act (RCRA) SubpartS (40 CFR Part 264 
1990) and Risk Assessment Guidance for Superfund (RAGS) (US EPA 1989) 
documentation. If there are 1 0 or fewer COCs and each has a maximum 
concentration less than one-tenth of the action level, then the site would be 
judged to pose no significant health hazard to humans. If there are more than 10 
COGs, the Subpart S screening procedure was skipped. 

Third, hazard indices and risk due to carcinogenic effects were .calculated using 
Reasonable Maximum Exposure (RME) methods and equations promulgated in 
RAGS (USEPA 1989). The combined effects of all nonradiological COCs in the 
soils were calculated. The combined effects of the non radiological COGs at their 
respective background concentrations in the soils were also calculated. For toxic 
compounds, the combined effects were calculated by summing the individual 
hazard quotients for each compound into a total Hazard Index. This Hazard 
Index is compared to the recommended standard of 1. For potentially 
carcinogenic compounds, the individual risks were summed. The total risk was 
compared to the recommended acceptable risk range of 10~~ to 10-s. 

11.3.1 Comparison to Background and Action Levels 

Nonradiological ER Site 154 COCs are listed in Table 1, radiological COCs are 
listed in Table 2. Both tables show the associated 95th percentile or UTL 
background levels (IT 1996). 

The SNUNM background levels have not yet been approved by the USEPA or 
the NMED. Background values presented herein are based on a comprehensive 
study of joint SNUNM and U.S. Air Force data from the Kirtland Air Force Base 
(KAFB). The report {IT 1996) was submitted for regulatory review in early 1996, 
and NMED comments were received in mid-1997. The values shown in Table 1 
supersede the background values described in an interim background study 
report (IT 1994), and reflect both values presented in IT 1996, and values based 
on negotiations between SNUNM and NMED. Neither of the background data 
sets have been formally approved by regulatory authorities at the time of writing 
of this report. 
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Table.1. Nonradiological COGs at ER Site 154 and Comparison to the 
· Background Screening Values. 

'. 
COC name Maximum SNUNM 95m Is maximum COC concentration 

concentration %orUTL less than or equal to the 
(mglkg) Level (mglkg) applicable SNUNM background 

screening value? 

Arsenic 5 7 Yes 
Barium 1,460 214 No 
Cadmium 0.63 J 0.9 Yes 
Chromium, total* 15.2 12.8 No 
Chromium VI 0.2 NO 1 Yes 
Lead 30 11.8 No 
Mercury 0.1 NO <0.1/\ No 
Selenium 1.6 <1 No 
Silver 6.2 <1 No 
N 0 - not detected 
J - concentration is estimated 
*total chromium assumed to be chromium Ill because chromium VI was 
calculated separately 
A uncertainty due to detection limits 

Table 2. Radiological COGs at ER Site 154 and Comparison to the Background 
Screening Values. 

COC name Maximum SNLJNM 95th % or Is maximum COC concentration 
concentration UTL Level (pCi/g) Jess than or equal to the applicable 
(pCi/g) SNUNM background screening 

value? 
U-238 0.795 1.4 Yes 
U-235 0.045 J 0.16 Yes 
U233/234 0.982 1.6 Yes 

J- estimated activity 

Several compounds have maximum measured values greater than background 
screening levels. Therefore all nonradiological COGs were retained for further 
analysis with the exception of lead. The maximum concentration value for lead 
is 30 mg/kg. The USEPA intentionally does not provide any toxicological data on 
lead and therefore no risk parameter values can be calculated. However, 
USEPA guidance for the screening value for lead for an industrial land-use 
scenario is 2000 mg/kg (USEPA 1996a); for a residentiar land-use scenario, the 
USEPA screening guidance value is 400 mg/kg (USEPA 1994a). The maximum 
concentration value· for lead at this site is less than both of those screening 
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values and therefore lead is eliminated from further consideration in this risk 
assessment. 

. ,. 

Because several COGs had concentrations greater than their respective SNUNM 
background 95th percentile or UTL, the site fails the background screening 
criteria and all COGs proceed to the proposed Subpart S action level screening 
procedure. Since the ER Site 154 sample set had more than 10 COGs 
(including metals, inorganics and explosives) that continued past the first 
screening level, the proposed SubpartS screening process was skipped. All 
remaining COGs must have a Hazard Index value and an excess cancer risk 
value calculated. Since no radiological COGs exceeded background levels a 
radiological risk assessment was not necessary for Site 154. 

11.3.2 Identification of Toxicological Parameters 

Table 3 shows the COGs that have been retained in the risk assessment and the 
values for the toxicological information available for those COGs. 

11.3.3 Exposure Assessment and Risk Characterization 

Section 11.3.3.1 describes the exposure assessment for this risk assessment. 
Section 11.3.3.2 provides the risk characterization including the Hazard Index 
value and the excess cancer risk for both the potential nonradiological COGs and 
associated background; industrial and residential land-uses. 

11.3.3.1 Exposure Assessment 

Appendix 1 shows the equations and parameter values used in the calculation of 
intake values and the subsequent Hazard Index and excess cancer risk values 
for the individual exposure pathways. The appendix shows the parameters for 
both industrial and residential land-use scenarios. The equations are based on 
RAGS (USEPA 1989). The parameters are based on information from RAGS 
(USEPA 1989) as well as other USEPA guidance documents and reflect the 
RME approach advocated by RAGS (USEPA 1989). 
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Table 3. Nonradiological Toxicological Parameter Values for ER Site 154 COCs 

COCname RfD0 •' RfDinh Confidence Sf0 Sfinh 
~· ~· 

(mg/kg!d) (mg/kg!d) _(kg-d/mg) jkg-d/mg) 

Arsenic 0.0003 -- M 1.5 15.1 
Barium 0.07 0.000143 M -- --
Cadmium 0.0005 0.0000571 H -- 6.3 
Chromium, total* 1 0.000000571 L -- --
Chromium VI .. 0.005- -- L -- 42 -

Mercury 0.0003 0.0000857 M -- --
Selenium 0.005 -- H -- --
Silver 0.005 -- L -- --
2,4- 0.002 -- H -- --
Dinitrotoluene 
2-Am-4,6-DNT** -- -- -- 0.68 --
HMX 0.05 -- -- -- --
RDX 0.003 -- -- 0.11 --
1 ,3,5-TNB 0.00005 -- L -- --
2,4,6-TNT 0.0005 -- M 0.03 --
Nitrate/Nitrite'\ 0.1 -- -- -- --
* total chromium assumed to be chromium Ill because chromium VI is calculated separately 
** used values for dinitrotoluene (mixture) 
" used values for nitrite (most conservative) 
RfDo- oral chronic reference dose in mg/kg-day 
RfDinh - inhalation chronic reference dose in mg/kg-day 
Confidence - L = low, M = medium, H = high 
SFo- oral slope factor in (mg/kg-day)"1 

SFinh - inhalation slope factor in (mg/kg-day)"1 

"USEPA weight-of-evidence classification system for carcinogenicity: 
A - human carcinogen 
B1 -probable human carcinogen. Limited human data are available 
B2- probable human carcinogen. Indicates sufficient evidence in animals and 
inadequate or no evidence in humans. 
C - possible human carcinogen 
D - not classifiable as to human carcinogenicity 
E - evidence of noncarcinogenicity for humans 

-- information not available 

Cancer 
Class" 

A 
D 

81 
D 
A 
D 
D 
D 
82 

-
-
--
D 
c 
D 
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Although the designated land-use scenario is industrial for this site, the risk 
values for a residential land-use scenario are also presented. These residential 
risk values-are presented only to provide perspective on the potential for risk to 
human hearth under the more restrictive land-use scenario. 

11.3.3.2 Risk Characterization 

Table 4 shows that for the ER Site 154 non radiological COGs (using the 
maximum values), the Hazard Index value is 3 and the excess cancer risk is 
2 x 1 o-s for the designated industrial land-use scenario. The numbers presented 
included exposure from soil ingestion and dust inhalation for the nonradiological 
COGs. Table 5 shows that for the ER Site 154 associated nonradiological 
background constituents, the Hazard Index is 0.02 and the excess cancer risk is 
4 x 1 o-s for the designated industrial land-use scenario. 

For the residential land-use scenario, the Hazard Index value increases to 13 
and the excess cancer risk is 1 x 1 o-4. The numbers presented included 
exposure from soil ingestion, dust and volatile inhalation, and plant uptake. 
Although USEPA {1991) generally recommends that inhalation not be included in 
a residential land-use scenario, this pathway is included because of the potential
for soil in Albuquerque, NM, to be eroded and, subsequently, for dust to be 
present even in predominantly residential areas. Because of the nature of the 
local soil, other exposure pathways are not considered (see-Appendix 1 ). 
Table 5 shows that for the ER Site 154 associated nonradiological background 
constituents, the Hazard Index increases to 1 and the excess cancer risk is 
8 X 10-5. 

11.4 Step 6. Comparison of Risk Values to Numerical Standards. 

The risk assessment analyses considered the evaluation of the potential for 
adverse health effects for both an industrial land-use scenario, which is the 
designated land-use scenario for this site, and also a residential land-use 
scenario. 
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Table 4·.rNonradiological Risk Assessment Values for ER Site 154 COCs. 

COC Name .. Maximum Industrial Land-Use Residential Land-Use ..... 
concentration Scenario Scenario 
(mg/kg) 

Hazard Cancer Hazard Cancer Risk 
Index Risk Index 

Arsenic 5.0 0.02 3E-6 0.27 5E-5 

Barium 1,460 0.02 -- 0.22 --
Cadmium 0.63J 0.00 3E-10 0.51 4E-10 

Chromium, total* 15.2 0.00 -- 0.01 --
Chromium VI 0.2ND 0.00 5E-10 0.00 7E-10 

Mercurv 0.1 ND 0.00 -- 0.17 --
Selenium i 1.6 0.00 -- 0.56 --
Silver 6.2 0.00 -- 0.26 --
2,4-Dinitrotoluene 0.43J 0.00 -- 0.20 --
2-Am-4,6-DNT** 0.13 0.00 4E-8 0.00 1E-7 

HMX 81 0.00 -- 0.01 --
RDX 7.4 0.00 3E-7 0.01 1E-6 

1 ,3,5-TNB 0.53 0.01 -- 0.04 --
2,4,6-TNT 1,430 2.8 2E-5 10.41 7E-5 
Nitrate/Nit rite" 25 ND 0.00 -- 0.00 --

TOTAL 3 2E-5 13 1E-4 

* total chromium assumed to be chromium Ill because chromium VI is 
calculated separately 
J - estimated concentration 
ND - non-detect 
** used values for dinitrotoluene (mixture) 
"used values for nitrate (most conservative) 
-- information not available 
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Table 5. Nonradiological Risk Assessment Values for ER Site 154 Background 
Constituents. 

Constituent Name Background Industrial Land· Use 
concentration Scenario 
(mglkg) 

Hazard Cancer 
Index Risk 

Arsenic 7 0.02 4E-6 

Barium 214 0.00 -· 
Cadmium 0.9 0.00 4E-10 

Chromium, total* 12.8 0.00 --
Chromium VI 1 -- --
Mercury <0.1 -- --
Selenium <1 -- --
Silver <1 -- -

TOTAL 0.02 4E-6 

-- information not available 
'* total chromium assumed to be chromium Ill (consistent with Table 4) 
NC - not calculated 

Residential Land- Use 
Scenario 

Hazard Cancer 
Index Risk 

0.40 BE-5 

0.03 --
0.74 SE-10 

0.00 --
-- --
- --
-- --
-- --

1 BE-5 

For the industrial land-use scenario, the Hazard Index calculated for the 
nonradiological COGs is 3; this value is above the numericaf standard of 1 
suggested in RAGS (USEPA 1989). The excess cancer risk is estimated at 
2 x 10-s. In RAGS, the USEPA suggests that a range of values (10·6 to 10-4) be 
used as the numerical standard; the value calculated for this site is in the middle 
of the suggested acceptable risk range. Therefore, for an industrial land-use 
scenario, the Hazard Index risk assessment value is above the established 
numerical standard and the excess cancer risk is in the middle of the suggested 
acceptable risk range. This risk assessment also determined risks considering 
background concentrations of the potential nonradiological COGs for both the 
industrial and residential land-use scenarios. For the industrial land-use 
scenario, the Hazard Index is 0.02. The excess cancer risk is estimated at 
4 x 1 o-s. Incremental risk is determined by subtracting risk associated with 
background from potential nonradiological COC risk . These numbers are not 
rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and discussed within the text. The 
incremental Hazard Index is 2.8 and the incremental cancer risk is 1 .9 x 1 o-s for 
the industrial land-use scenario. 

For the residential land-use scenario, the calculated Hazard Index for the 
nonradiological COCs is 13, which is greater than the numerical guidance. The 
excess cancer risk is estimated at 1 x 1 o-4; this value is at the upper limit of the 
suggested acceptable risk range. The Hazard Index for associated background 
for the residential land-use scenario is 1. The excess cancer risk is estimated at 
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-8 x 1 o-s. For the residential land-use scenario, the incremental Hazard Index is 
11.5 and the incremental cancer risk is 4 x 1 o-s. 

11.5 Step 7 Uncertainty Discussion 

The data used to characterize ER Site 154, Building 9960 Septic Systems, 
consisted of analytical results of subsurface soil samples retrieved from a total of 
four boring locations around the septic system tank and seepage pit, and from 
14 boring locations surrounding the two high explosives (HE) pits at the site 
(Figure 1-2 of the NFA report). Material was collected from sampling intervals 
ranging from 9.5 feet to about 27 feet below ground surface (bgs) at this site. 
Four rounds of sample collection were required to fully characterize the nature 
and extent of explosives residue around the HE pits. Sampling was performed 
at this site in accordance with procedures specified in an RFI work plan 
approved by both the USEPA and NMED. 

The main suspected COGs at the site included some RCRA metals and HE 
residues. Samples initially collected around the septic system units and HE pits 
were analyzed by an offsite commercial laboratory for VOCs by USEPA Method 
8240, SVOCs by USEPA Method 8270, RCRA metals by USEPA Method 6010, 
mercury by USEPA Method 7471, hexavalent chromium by USEPA Method 
7196, and three isotopic uranium radionuclides by Method EPI A-001 B. No 
evidence of VOC, SVOC, or uranium contamination was indicated in the first 
round of sampling. Analyses of subsequent samples were therefore limited to 
RCRA metals, HE compounds by USEPA Method 8330, nitrates/nitrites by 
USEPA Method 300 modified, tritium by USEPA Method 600 906.0, and for 
additional radionuclides utilizing in-house SNUNM gamma spectroscopy. The 
final (fourth) round of samples from around the HE pits were analyzed for RCRA 
metals and HE compounds only. Samples collected during rounds two, three, 
and four were analyzed both by offsite commercial laboratories and by onsite 
SNUNM laboratories. · 

The conclusion from the risk assessment using maximum values is that the 
potential effects caused by potential nonradiological COGs on human health are 
above the suggested acceptable hazard index range compared to the 
established numerical standard for the industrial land-use scenario. Calculated 
incremental risk between potential nonradiological COCs and associated 
background indicate significant contribution of risk from nonradiological COGs 
when considering the industrial land-use scenario. 

The effects on human health, for the non radiological COGs, are greater when 
considering the residential land-use scenario. Incremental risk between potential 
nonradiological COGs and associated background also indicates a increased 
contribution of risk. from the non radiological COCs. The increased effects on 
human health are primarily the result of including the plant uptake exposure 

AU6-97 IWP/SNL:R4179154.RSK 6-36 301462.161.05.000 7128/97 9:24AM 



RISK ASSESSMENT FOR ER SITE 154 7/28/97 

pathway. Constituents that posed little to no risk considering an industrial land
use scenario (some of which are below background screening levels), contribute 
a significant portion of the risk associated with the residential land-use scenario. 
Because the COCs were found in soils of 10 feet or greater below ground, the 
exposure pathways of soil inhalation and plant intake are highly unlikely. Brief 
periods of soil inhalation could theoretically occur if excavation were to take 
place at the site. However, to encounter significant COC concentrations, 
excavating would have to be in excess of 20 feet deep, which is highly unlikely. 

An RME approach was used to calculate the risk assessment values, which 
means that the parameter values used in the calculations were conservative and 
that the calculated intakes are likely overestimates. Maximum measured values 
of the concentrations of the COCs and minimum value of the 95th UTL or 
percentile background concentration value, as applicable, of background 
concentrations associated with the COCs were used to provide conservative 
results. 

Table 3 shows the uncertainties (confidence) in the nonradiological toxicological 
parameter values. There is a mixture of estimated values and values from the 
Health Effects Assessment Summary Tables (HEAST) (USEPA 1996b) and 
Integrated Risk Information System (IRIS) (USEPA 1988 1994b) data bases. 
Where values are not provided, information is not available from HEAST, IRIS, 
or USEPA regions. Because of the conservative nature of the RME approach, 
the uncertainties in the toxicological values are not expected· to be of high 
enough concern to change the conclusion from the risk assessment analysis. 

The nonradiological hazard index risk assessment using maximum values is 
outside the acceptable range for the industrial land-use scenario compared to 
the established numerical standard. Though the residential land-use Hazard 
Index is also above the numerical standard, it has been determined that future 
land-use at this locality will not be residential (USDOE and USAF 1996). 

The main contributor (HI of 2.8 out of 3) to the nonradiological industrial land-use 
scenario risk assessment values was 2,4,6-trinitrotoluene (TNT). The maximum 
TNT value (1,430 mg/kg) detected was in a single composite sample collected 
from one borehole next the to north HE pit, and from a second borehole next to 
the South HE pit. TNT was detected no further than 20 feet out from the center 
of the south HE pit at concentrations of 102, 23, 8.5 mg/kg, and no further than 
20 feet out from the center of the North HE pit at concentrations of 6.1, 4.5, 2, 
and 0,69 mg/kg. Nine additional samples collected from around the two units did 
not contain detectable TNT. The 2"d highest TNT value detected at the site 
(102 mg/kg) produced a hazard index of 0.2 and 0.74 for industrial and 
residential land use scenario, respectively. The average- 2,4,6-trinitrotoluene in 
soil around the HE pits is estimated to be much less than 102 mg/kg because 
more than half of the sample population were nondetects f.or TNT and other HE 
compounds. 
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11.6 Summa_ry 

ER Site 154 has some explosives residue in soils more than 23 feet below 
grade. Because of the location of the site on KAFB, the site is designated for 
industrial land-use scenario (USDOE and USAF 1996). The risk assessment for 
the residential scenario is provided for perspective only. 

Using conservative assumptions and employing a RME approach to the risk 
assessment, the calculations for the non radiological COGs show that for the 
industrial land-use scenario the Hazard Index (HI = 3) is above the accepted 
numerical guidance from the USEPA. The estimated excess cancer risk 
(CR = 2 x 1 0"5

) is in the middle of the suggested acceptable risk range. The 
incremental Hazard Index is 2.8 and the incremental cancer risk is 1.9 x 1 o-s for 
the industrial land-use scenario. The main contributor for risk was the maximum 
value (1 ,430 mg/kg) for TNT. When the next highest TNT value (102 mg/kg) or 
the average value is used, the HI becomes 0.2 and the total HI becomes less 
than one. The total CR becomes less than 5 x 1 o-6

• The incremental HI and CR 
for industrial land-use becomes less than 0.3 and 1 X 1 0"6

, respectively. The 
human health risk associated with these results are within the acceptable range 
(HI less than one and CR at 1 o-4 to 1 o·6. 

The uncertainties associated with the calculations are considered small relative 
to the conservativeness of the risk assessment analysis. It is therefore 
concluded that this site does not have significant potential to affect human health 
under an industrial land-use scenario. 

Ill. Ecological Risk Assessment 

111.1 Introduction 

This section addresses the ecological risks associated with COGs at SNUNM ER 
Site 154. The ecological risk assessment process performed for this site is a 
screening level assessment which follows the methodology presented in IT 
(1997) and SNUNM (1997). The methodology was based on screening level 
guidance presented by USEPA (USEPA 1992; 1996c; 1996d) and by Wentsel, et 
al. (1996) and is consistent with a phased approach. As recommended by 
USEPA (1996d), this assessment utilizes professional judgment in the evaluation 
of COC distribution for their relevance to potential ecological receptors through 
complete exposure pathways. -
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111.2 Ecological Pathways at the Site 

ER Site 154 consists of.a highly disturbed soil surface surrounded by desert 
grassland vegetation. The topography is flat and there are no major drainages 
or surface water features in the area. Building 9960 lies in an internal drainage 
basin; therefore, off-site surface water drainage is not connected to the Rio 
Grande. No threatened, endangered, or other special status species are known 
to occur at the site. Scattered individuals of the grama grass cactus 
(Pediocactus papyracanthus) occur in the grassland habitats of the Coyote Test 
Field (IT 1995). This species had once been listed as endangered by the New 
Mexico Forestry and Resource Conservation Division (NMFRCD) and as a C2 
candidate for federal listing by the U.S. Fish and Wildlife Service, but has since 
been removed from both special status categories by the respective agencies. 

Because of the depths of the seepage pits (1 0 to 23 feet bgs) at ER Site 154, 
COCs are not expected to occur in soils that are accessible to ecological 
receptors, and therefore, complete ecological pathways do not exist at this site; 
As stated in the protocol for performing ecological risk assessments for the 
SNUNM ER program (IT 1997), COCs in soil are considered to be bioavailable 
to a depth of 5 feet. This judgment is based on low rainfall of this habitat. Based 
on information on root depths and burrowing depths of species common to the 
grassland habitat at SNUNM (e.g., Davis 1966; Reynolds and Wakkinen 1987; 
Reynolds and Fraley 1989), rooting and burrowing in this habitat is expected to 
be concentrated in the first few feet of the soil profile. If the ·receptors cannot be 
exposed to a contaminant, the exposure pathway for that contaminant can be 
characterized as incomplete (USEPA 1996d). 

111.3 Constituents of Potential Ecological Concern 

Because no complete ecological pathways exist at this site, none of the COCs 
are considered constituents of potential ecological concern. 

111.4 Risk Characterization 

Due to the depth of the COCs in the subsurface soils, no complete ecological 
pathways exist at this site. The consequent lack of a cause and effect 
relationship leads to the conclusion no ecological risks are associated with the 
COCs at this site (Wentsel et al. 1996). 

111.5 Uncertainties 

The identification of 5 feet as the probable limit of rooting and burrowing depth at 
SNUNM is founded on professional judgment based on the observed habitat 
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conditions and information on rooting and burrowing depths from similar habitats 
and species. Although the possibility of contact with COGs at this depth cannot 
be completely ruled out, .the rarity of such an event, coupled with the small size 
and disturbtid nature of the site, will make it inconsequential to the health and 
integrity of the ecosystem at large. 

111.6 Summary 

No risks to ecological receptors are predicted for ER Site 154 due to the depth of 
COGs in the subsoils. Because these COGs are considered to be not 
bioavailable, complete ecological pathways do not exist at this site. 
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Sandia National Laboratories Environmental Restoration Program 

EXPOSURE .. P ATHWAY DISCUSSION FOR CHEMICAL AND 
RADIONUCLIDE CONTAMINATION 

BACKGROUND 

Sandia National Laboratories/New Mexico (SNL/NM) proposes that a default 
set of exposure routes and associated default parameter values be developed for 
each future land-use designation being considered for SNL/NM Environmental 
Restoration (ER) project sites. This default set of exposure scenarios and 
parameter values would be invoked for risk assessments unless site-specific 
information suggested other parameter values. Because many SNL/NM ER 
sites have similar types of contamination and physical settings, SNL/NM 
believes that the risk assessment analyses at these sites can be similar. A default 
set of exposure scenarios and parameter values will facilitate the risk assessments 
and subsequent review. 

The default exposure routes and parameter values suggested are those that 
SNL/NM views as resulting in a Reasonable Maximum Exposure (RME) value. 
Subject to comments and recommendations by the USEP A Region VI and 
NMED, SNL/NM proposes that these default exposure rout~s and parameter 
values be used in future risk assessments. · 

At SNL/NM, all Environmental Restoration sites exist within the boundaries of 
the Kirtland AFB. Approximately 157 potential waste and release sites have 
been identified where hazardous, radiological, or mixed materials may have 
been released to the environment. Evaluation and characterization activities 
have occurred at all of these sites to varying degrees. Among other documents, 
the SNL/NM ER draft Environmental Assessment (DOE, 1996) presents a 
summary of the hydrogeology of the sites, the biological resources present and 
proposed land use scenarios for the SNL/NM ER sites. At this time, all 
SNL/NM ER sites have been tentatively designated for either industrial or 
recreational future land use. The NMED has also requested that risk calculations 
be performed based on a residential land use scenario. All three land use 
scenarios will be addressed in this document. 

The SNL/NM ER project has screened the potential exposure routes and 
identified default parameter values to be used for calculating potential intake 
and subsequent hazard index, risk and dose values. EPA (EPA, 1989a) provides a 
summary of exposure routes that could potentially be of-significance at a specific 
waste site. These potential exposure routes consist of: 

• Ingestion of contaminated drinking water; 
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• Ingestion of contaminated soil; 
• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; 
• Ingestion of contaminated surface water while swimming; 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soil; 
• Inhalation of airborne compounds (vapor phase or particulate), and; 
• External exposure to penetrating radiation (immersion in contaminated air; 

immersion in contaminated water and exposure from ground surfaces with 
photon-emitting radionuclides). 

Based on the location of the SNL/NM ER sites and the characteristics of the 
surface and subsurface at the sites, we have evaluated these potential exposure 
routes for different land use scenarios to determine which should be considered 
in risk assessment analyses (the last exposure route is pertinent to radionuclides 
only). At SNL/NM ER sites, there does not presently occur any consumption of 
fish, shell fish, fruits, vegetables, meat, eggs, or dairy products that originate on
site. Additionally, no potential for swimming in surface water is present due to 
the high-desert environmental conditions. As documented in the RESRAD 
computer code manual (ANL, 1993), risks resulting from immersion in 
contaminated air or water are not significant compared to risks from other 
radiation exposure routes. 

For the industrial and recreational land use scenarios, SNL/NM ER has therefore 
excluded the following four potential exposure routes from further risk 
assessment evaluations at any SNL/NM ER site: 

• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; and 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in 
contaminated air or water is also eliminated. 

For the residential land-use scenario, we will include ingestion of contaminated 
fruits and vegetables because of the potential for residential gardening. 

Based on this evaluation, for future risk assessments, the exposure routes that 
will be considereq are shown in Table 1. Qermal contact is included as a 
potential exposure pathway in all land use scenarios. However, the potential for 
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dermal exposure to inorganics is not considered significant and will not be 
included. In general, the dermal exposure pathway is generally considered to 
not be significant relative to water ingestion and soil ingestion pathways but will 
be considered for organic components. Because of the lack of toxicological 
parameter values for this pathway, the inclusion of this exposure pathway into 
risk assessment calculations may not be possible and may be part of the 
uncertainty analysis for a site where dermal contact is potentially applicable . 

T bl 1 E a e . ~xposure p th a ways c . d d f v . ons1 ere or anous L dU S an se cenanos 

I Industrial II Recreational II Residential 

Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drin.kin__g water 
Ingestion of contaminated soil Ingestion of contaminated soil In_g_estion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to External exposure to Ingestion of fruits and 
penetrating radiation from penetrating radiation from vegetables 
ground surfaces ground surfaces 

External exposure to 
penetrating radiation from 

_ground surfaces 

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED 
EXPOSURE ROUTES 

In general, SNL/NM expects that ingestion of compounds in drinking water and 
soil will be the more significant exposure routes for chemicals; external exposure 
to radiation may also be significant for radionuclides. All of the above routes 
will, however, be considered for their appropriate land use scenarios. The 
general equations for calculating potential intakes via these routes are shown 
below. The equations are from the Risk Assessment Guidance for Superfund 
(RAGS): Volume 1 (EPA, 1989a and 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of 
the equations used in performing radiological pathway analyses with the 
RESRAD code may be found in the RESRAD Manual (ANL, 1993). Also shown 
are the default values SNL/NM ER suggests for use in Reasonable Maximum 
Exposure (RME) risk assessment calculations for industrial, recreational, and 
residential scenarios, based on EPA and other governmental agency guidance. 
The pathways and values for chemical contaminants are discussed first, followed 
by those for radionuclide contaminants. RESRAD input parameters that are left 
as the default values provided with the code are not discussed. Further 

I 
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information relating to these parameters may be found in the RESRAD Manual 
(ANL, 1993) . 

. . . ..... 
Generic Equation for Calculation of Risk Parameter Values 
The equation used to calculate the risk parameter values (i.e., Hazard 
Quotient/Index, excess cancer risk, or radiation total effective dose equivalent 
[dose]) is similar for all exposure pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or 
radiological) 

where 

= C x (CR x EFD/BW I AT) x Toxicity Effect 

c 
CR 
EFD 
BW 
AT 

=contaminant concentration (site specific); 
= contact rate for the exposure pathway; 
= exposure frequency and duration; 
=body weight of average exposure individual; 
= time over which exposure is averaged. 

(1) 

The total risk/dose (either cancer risk or hazard index) is the sum of the 
risks/ doses for all of the site-specific exposure pathways an~ contaminants. 

The evaluation of the carcinogenic health hazard produces a quantitative 
estimate for excess cancer risk resulting from the COCs present at the site. This 
estimate is evaluated for determination of further action by comparisoJ;t of the 
quantitative estimate with the potentially acceptable risk range of 10-4 to 10-6. 
The evaluation of the noncarcinogenic health hazard produces a quantitative 
estimate (i.e., the Hazard Index) for the toxicity resulting from the COCs present 
at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard Hazard Index of 
unity (1). The evaluation of the health hazard due to radioactive compounds 
produces a quantitative estimate of doses resulting from the COCs present at the 
site. 

The specific equations used for the individual exposure pathways can be found 
in RAGS (EPA, 1989a) and the RESRAD Manual {ANL, 1993). Table 2 shows the 
default parameter values suggested for used by SNL/NM at ER sites, based on 
the selected land use scenario. References are given at the end of the table 
indicating the source for the chosen parameter values. The intention of 
SNL/NM is to use default values that are consistent with regulatory guidance 
and consistent with the RME approach. Therefore, the values chosen will, in 
general, provide a .conservative estimate of the aetual risk parameter. These 
parameter values are 
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Table 2.c Default Parameter Values for Various Land Use Scenarios 

I Parameter-· 
.. 

II Industrial II Recreational II Residential 
General Exposure Parameters 
Exposure frequency (d/v) .... ••• ••• 
Exposure duration (y) 301.1> 30".1> 30".1> 

Body weight (kg) 701.1> 561.1> 70 adult•.b 
15 child 

Averaging Time (days) 
for carcinogenic compounds 25550" 25550" 25550" 
(=70 y X 365 d/y) 

for noncarcinogenic compounds 10950 10950 10950 
(=ED X 365 d/y) 

Soil Ingestion Pathway 
Ingestion rate 100 mg/dc 6.24 g/yd 114 mg-y /kg-d" 

Inhalation Pathway 
Inhalation rate (m3 /yr) 5ooo•.h 146d 5475•.b.d 

Volatilization factor (m3 /kg) chemical specific chemical specific chemical specific 
Particulate emission factor 1.32E9" 1.32E9" 1.32E9" 

{m3/kg) 

Water Ingestion Pathway 
Ingestion rate (L/ d) 2".1> 2".1> 2".1> 

Food Ingestion Pathway 
Ingestion rate (kg/yr) NA NA 138b.d 

Fraction ingested NA NA ·0.25b.d 

Dermal Pathway 
Surface area in water (m2

) 2b" 2b"' 2b.c 

Surface area in soil (m2
) 0.53b.c 0.53b.c 0.53b.c 

Permeability coefficient chemical specific chemical specific chemical specific 

*** The exposure frequencies for the land use scenarios are often integrated into the 
overall contact rate for specific exposure pathways. When not included, the exposure 
frequency for the industrial land use scenario is 8 h/d for 250 d/y; for the recreational 
land use, a value of 2 hr/wk for 52 wk/y is used (EPA, 1989b); for a residential land use, 
all contact rates are given per day for 350 d/y. 
" RAGS, Vol1, Part B (EPA, 1991). 
b Exposure Factors Handbook (EPA, 1989b) 
c EPA Region VI guidance. 
d For radionuclides, RESRAD (ANL, 1993) is used for human health risk calculations; 
default parameters are consistent with RESRAD guidance. 
• Dermal Exposure Assessment (EPA 1992). 

I 
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suggested for use for the various exposure pathways based on the assumption 
that a particular site has no unusual characteristics that contradict the default 
assumption§_, For sites .for which the assumptions are not valid, the parameter 
values will be modified and documented. 

Summary 
SNL/NM proposes the described default exposure routes and parameter values 
for use in risk assessments at sites that have an industrial, recreational or 
residential future land-use scenario. There are no current residential land-use 
designations at SNL/NM ER sites, but this scenario has been requested to be 
considered by the NMED. For sites designated as industrial or recreational land
use, SNL/NM will provide risk parameter values based on a residential land-use 
scenario to indicate the effects of data uncertainty on risk value calculations or in 
order to potentially mitigate the need for institutional controls or restrictions on 
Sandia ER sites. The parameter values are based on EPA guidance and 
supplemented by information from other government sources. The values are 
generally consistent with those proposed by Los Alamos National Laboratory, 
with a few minor variations. If these exposure routes and parameters are 
acceptable, SNL/NM will use them in risk assessments for all sites where the 
assumptions are consistent with site-specific conditions. All deviations will be 
documented. 
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Sandia National· Laboratories 
Albuquerque, New Mexico 

September 1999 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (8th Round) 
Dated August 1997 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Kieling, June 9, 1999) documenting 
the review of seven No Further Action (NFA) Proposals submitted August 1997. 

The following five operable units (OU) and seven environmental restoration (ER) sites were 
included in the August 1997 NF A proposals: 

• au 1295 
- ER Site 154, Building 9960 Septic Systems 

• au 1306 
- ER Site 18, Concrete Pad, Technical Areas ill and V 

• au 1309 
- ER Site 232, Storm Drain System Outfall 

• au 1333 
- ER Site 13, Oil Surface Impoundment, Lorance Canyon Burn Site 

• ou 1335 
- ER Site 89, Shock Tube Site 
- ER Site 109, Building 9950 Firing Site 
- ER Site 193, Sabotage Test Area 
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This response document is organized on the first level by OU number and on the second 
level by ER site number. Each OU section restates the New Mexico Environment Department 
comments (in bold font) in the same order in which they were provided in the call for response to 
comments. Following each comment, the word "Response" introduces the reply (in normal font 
style) of the U.S. Department of Energy/Sandia National Laboratories/New Mexico. Responses 
to general technical comments begin on page 4 and responses to site-specific technical comments 
begin on page 7. Additional supporting information for the site-specific comments is included in 
the attachments that follow each OU section. Changes to previously submitted text or tables are 
provided with redline/strikeout indicators and are labeled "Revised." Changes to previously 
submitted figures are not provided with redline/strikeout indicators but are labeled "Revised." 
Newly _submitted information (including text, tables, and figures) is labeled "Supplemental." 
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General Comments 

RESPONSES TO COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

AUGUST 1997 (8TH ROUND) 

GENERAL COMMENTS 

1. Drafts of maps, supporting documents, appendices, and data tables are unfinished 
products. For the purpose of a No Further Action (NFA) proposal, final versions of 
these and other types of information must be submitted. 

Response: Final versions of maps, supporting documents, appendices, and data tables 
will be submitted in this response, or subsequent to any additional work. 

2. Tables of laboratory data supplied with some NF A proposals are incomplete. As 
applicable, data tables should include sample identification numbers, analytical 
methods, method detection limits (MDL's) or minimum detectable activities 
(MDA's), analytical results, maximum contaminant limits, and approved 
background levels. Also, offsite laboratory results must be included and clearly 
identified. 

Response: All tables will be completed as requested. 

3. It is helpful to include analytical results for field and equipment blanks, and 
duplicates in data tables. QA/QC data should not be mixed with environmental 
data in the same tables. If applicable, the QA/QC data tables should also include 
comparisons of offsite and onsite laboratory results (e.g., RPD's). The text should 
include a discussion of field and laboratory quality control results (the good points 
as well as the not-so-good points) and should indicate whether the sampling results 
are generally acceptable. 

Response: For those NFAs where additional information is requested, the data 
presentation will be examined and the information requested will be provided in the 
recommended format. 

4. Many data tables for volatile organic compounds (VOC's), semi-volatile organic 
compounds (SVOC's), high explosives (HE), and polychlorinated biphenyls (PCB's) 
list only the constituents that were detected, or list just whether any constituent of a 
group was detected. While summary tables like these are acceptable (and preferred 
for review purposes), they provide only part of the information needed to fully 
evaluate a NF A proposal. To complete the data package, additional tables must be 
submitted listing all of the various constituents that were analyzed for and their 
MDL's. Please note that "J-coded" data must be reported as detected constituents. 
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General Comments 

Response: The additional information will be provided for those specific NF As for 
which such information has been requested as part of this Request for Supplemental 
Information. "J" coded data will be reported as detects, as previously agreed to between 
U.S. Department of Energy, Sandia and Hazardous and Radioactive Materials Bureau. 

5. For many data tables, sample locations and depths must be inferred from the 
sample identification numbers. Notes describing how such information is encoded 
into the sample identification numbers must be added to the tables or to the text. 

Response: The data tables or text referring to the data tables will be revised so that map 
location, sample location, and depth correspond. 

6. To ensure that appropriate background levels are utilized, Area or Super Groups 
need to be specified for all NFA proposals. 

Response: The area or supergroup for approved background values will be clearly 
identified. Correct values will be used. 

7. Because they are designed to discharge liquids, all septic systems are a potential 
threat to ground water. Even if concentrations of contaminants in the unsaturated 
zone are low, it has been demonstrated that large septic systems (such as those at 
TA-5) can cause ground-water contamination at depths of as much as 500ft. In 
recognition of this, the threat to ground water posed by smaller septic systems can 
not be ignored by the HRMB. 

In most cases, DOFlSNL can only speculate as to the volume of wastes and the total 
volume of liquids that may have been discharged into a small septic system. Over 
20-30 year periods, the larger discharge rates reported for some of these smaller 
septic systems appear to be sufficient to drive contaminated liquids to the water 
table. Additionally, a number of small septic systems are located in canyon or 
pediment areas where the unsaturated zone is made up chiefly of permeable gravel, 
sand, and potentialJy permeable fractured bedrock, and where ground water is 
relatively shallow. There is certainly potential in these cases that hazardous 
constituents (such as VOC's and cyanide) can cause ground water to become 
contaminated to unacceptable levels. 

Therefore, HRMB will not approve NF A status for any septic systems without 
ground-water characterization, unless the agency can gain confidence that such 
approvals will be protective of human health and the environment. The only way 
that HRMB can achieve such confidence is for DOFlSNL to conduct a study of a 
sample population of septic systems. HRMB wishes to negotiate a technical and 
decision-making approach for such a study, so that this issue can be resolved and 
significant progress can be achieved in a timely manner. 
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Response: It is anticipated that the recently negotiated characterization strategy for the 
remaining septic systems will provide the basis upon which to evaluate the impacts that 
these units may have had on the groundwater. This strategy is detailed in "Sampling and 
Analysis Plan (SAP) for Characterizing and Assessing Potential Releases to the 
Environment from Septic or Other Miscellaneous Drain Systems at Sandia National 
Laboratories/New Mexico .. (May 1999). This sampling and analysis plan is currently in 
the process of being transmitted to New Mexico Environment Department for final 
signature approval. 

AU8-99/WP/SNL:c4510.doc 6 301462.225.10 08131/99 ll :38 AM 

. ·-·-·····----···· -----



Site-Specific Comments 

SPECIFIC COMMENTS 

OU1295 

ER Site 154, Building 9960 Septic Systems 

ER Site 154 is not appropriate for NF A petition. 

1. Table 3-2 -- DOE/SNL must provide a complete list of all VOC's and SVOC's 
analyzed for and their MDL's. See general comments 2-4. 

Response: Soil samples were collected from ER Site 154 in 1994 and were analyzed for 
volatile organic compounds and semivolatile organic compounds by an off-site 
commercial laboratory (Quanterra in Arvada, Colorado) using EPA Methods 8240 and 
8270. The analytical reports from the laboratory included only the reporting limits 
(practical quantitation limits) and did not include the method detection limits. Tables 
containing a complete list of the volatile organic compounds and semi volatile organic 
compounds for which these samples were analyzed, including their respective reporting 
limits, are provided in Attachment A. 

Soil samples were also collected from this site in 1995, 1996, and 1997 for high 
explosives analysis. These samples were submitted to one off-site commercial laboratory 
(Lockheed Analytical Services) and to two Sandia National Laboratories/New Mexico 
on-site laboratories. Three tables containing a complete list of the high explosives 
constituents for which these samples were analyzed by each of the three laboratories, 
including their respective method detection limits, are also provided in Attachment A. 

2. DOE/SNL must provide an estimate of the volume (or mass) of waste and the total 
volume (or mass) of liquids that were disposed of in the septic system. 

Response: Building 9960 (the Explosives Preparation Facility) was built in 1965 for the 
purpose of preparing high explosives for tests at various locations in the Coyote Test 
Field. The "Septic Tanks and Drainfields (ADS-1295), RCRA Facility Investigation 
Work Plan," completed in March 1993, states that when active, up to 300 gallons per day 
of water contaminated with high explosives may have been generated from hosing down 
machines and the floor, and may have been disposed of to the high explosives pits on the 
west side of the building. The high explosives disposal system was used from 1965 
through approximately 1991, or approximately 27 years. Assuming that the facility 
operated 5 days per week and 50 weeks per year, as much as 2,025,000 gallons of 
wastewater potentially contaminated with high explosives could have been discharged to 
this system. The Resource Conservation Recovery Act Facility Investigation Work Plan 
also states that approximately four employees worked at the site on a regular basis, 
suggesting effluent discharge rates (assume to the septic system on the north side of 
Building 9960) of between 40 and 400 gallons per day. The septic system was 
operational from 1965 through approximately 1992, or approximately 28 years. 
Assuming that the facility operated 5 days per week and 50 weeks per year, the total 
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Site-Specific Comments 

volume of effluent discharged to this system while it was in use is estimated to have 
ranged from 280,000 to 2,800,000 gallons. 

3. DOFJSNL must provide information regarding the size of the lines (for example 4" 
PVC pipe). 

Response: Historical engineering drawings maintained by Sandia National 
Laboratories/New Mexico indicate that the drain line from the Building 9960 restroom to 
the septic system north of the building consisted of 6-inch diameter pipe. High 
explosives washdown water from the explosives machining area in Building 9960 flowed 
from the building to the high explosives pits distribution box via a cement trough covered 
with metal plates, and then to the two high explosives pits via 6-inch diameter pipes. 

4. See general comment 7. 

Response: Sandia National Laboratories/New Mexico recognizes that this potential 
shallow groundwater environmental restoration site will likely be a candidate for deep 
soil vapor soil sampling, and groundwater monitoring in accordance with procedures 
specified in the "Sampling and Analysis Plan for Characterizing and Assessing Potential 
Releases to the Environment from Septic and Other Miscellaneous Drain Systems at 
Sandia National Laboratories/New Mexico." It will not be determined whether additional 
deep soil vapor sampling will be required at this site until all shallow soil sampling and 
shallow passive soil gas surveys are completed at the approximately 101 non
environmental restoration septic and drain system sites currently thought to exist at 
Sandia National Laboratories/New Mexico. 

5. A ground-water monitor well is required for this site. 

Response: Sandia National Laboratories/New Mexico agrees that, in accordance with the 
procedures and "trigger levels" specified in the sampling and analysis plan, a monitoring 
well will be installed at a location that is both downgradient of this site and acceptable to 
New Mexico Environment Department personnel. Installation of monitoring wells at 
septic and drain system sites where wells will be required is currently scheduled to start in 
the federal fiscal year 2003. 
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Site-Specific Comments 

Table 3-2A 
Summary of VOC Analytical Detection Limits 

Used for ER SITE 154 Soil Sampling, October 1994 
(Off-site laboratory) 

Analyte 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-dichloroethane 
1 ,2-dichloroethane 
1,1-dichloroethene 
1,2-dichloroethene 
1 ,2-dichloropropane 
cis-1,3-dichloropropene 
Trans-1 ,3-dichloropropene 
Ethyl benzene 
2-hexanone 
Methylene chloride 
4-methyj-2-pentanone 
Styrene 
1,1,2,2-tetrachloroethane 
Tetrachloroethane 
Toluene 
1, 1,1-trichloroethane 
1,1 ,2-trichloroethane 
Trichloroethane 
Vinyl acetate 
Vinyl chloride 
Xylene 

J..lg/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Reporting Limit (IJg/kg) 
10 
5 
5 
5 
10 
10 
5 
5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
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Table 3-28 
Summary of SVOC Analytical Detection Limits 

Used for ER Site 154 Soil Sampling, October 1994 
(Off-site laboratory) 

Analyte Reporting Limit (IJg/kg) 
Acenaphthene 330 
AcenaQhthylene 330 
Anthracene 330 
Benzo(a)anth racene 330 
Benzo(a)pyrene 330 
Benzo(b )fluoranthene 330 
Benzo(ghi)perylene 330 
Benzo(k)fluoranthene 330 
Benzoic acid 1600 
Benzyl alcohol 330 
4-bromophenyl phenyl ether 330 
Butvlbenzvl phthalate 330 
Carbazole 330 
4-chloro-3-methylphenol 330 
4-ch lorobenzenamine 330 
bis(2-ch loroethoxy)methane 330 
bis(2-ch loroethyl}ether 330 
2-chloronaphthalene 330 
2-chlorophenol 330 
4-chlorophenyl phenyl ether 330 
Chrvsene 330 
o-cresol 330 
Dibenz(a,h)anthracene 330 
Dibenzofuran 330 
1 ,2-dichlorobenzene 330 
1 ,3-dichlorobenzene 330 
1, 4-dichlorobenzene 330 
3,3'-dichlorobenzidine 660 
2,2'-dichlorodiisopropyl ether 330 
2,4-dichlorphenol 330 
Diethylphthalate 330 
2,4-dimethvlphenol 330 
Dimethylphthalate 330 
Di-n-butyl phthalate 330 
Dinitro-o-cresol 1600 
2,4-dinitrophenol 1600 
2,4-dinitrotoluene 330 
2,6-dinitrotoluene 330 

Refer to footnotes at end of table. 
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Table 3-28 (Concluded) 
Summary of SVOC Analytical Detection Limits 

Used for ER Site 154 Soil Sampling, October 1994 
(Off-site laboratory) 

Analyte 
Di-n-octyl phthalate 
bis(2-ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-c,d)pyrene 
lsophorone 
2-methylnaphthalene 
4-methylphenol 
Naphthalene 
2-nitroaniline 
3-nitroaniline 
4-nitroaniline 
Nitrobenzene 
2-nitrophenol 
4-nitrophenol 
n-nitrosodiphenvlam ine 
n-nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2,4-trichlorobenzene 
2 ,4,5-trichlorophenol 
2,4,6-trichlorophenol 

~g/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Reporting Limit (~g/kg) 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1600 
1600 
1600 
330 
330 
1600 
330 
330 
1600 
330 
330 
330 
330 
1600 
330 
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Table 3-2C 
Summary of HE Analysis Detection Limit Used for ER Site 154 

Confirmatory Soil Sampling, June 1996 and March 1997 
(Lockheed Analytical Services Off-Site Laboratory) 

Method Detection Limit 
Analyte (IJg/kg) 

4-amino-2,6-dinitrotoluene 55 
2-amino-4,6-dinitrotoluene 130 
1 ,3-dinitrobenzene 100 
2,4-dinitrotoluene 160 
2,6-dinitrotoluene 190 
HMX 420 
Nitrobenzene 150 
2-nitrotoluene 70 
3-nitrotoluene 160 
4-nitrotoluene 170 
RDX 190 
Tetrvl 340 
1 ,3,5-trinitrobenzene 70 
2,4,6-trinitrotoluene 110 

= High explosive{s). HE 
HMX 
IJg/kg 
RDX 
Tetryl 

= Cyclotetramethylene tetranitramine. 
= Microgram(s) per kilogram. 
= Cyclo-1 ,3,5-trimethylene-2,4,6-trinitramine. 
= 2,4,6-trinitrophenylmethylnitramine 
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Table 3-20 
Summary of HE Analysis Detection Limits Used for ER Site 154 

Confirmatory Soil Sampling, March 1997 
{SNUNM On-Site ER Chemistry Laboratory) 

Method Detection Limit 
Analyte 

4-amino-2,6-dinitrotoluene 
2-amino-4,6-dinitrotoluene 
1 ,3-dinitrobenzene 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
HMX 
Nitrobenzene 
2-nitrotoluene 
3-nitrotoluene 
4-nitrotoluene 
RDX 
1 ,3,5-trinitrobenzene 
2,4,6-trinitrotoluene 

ER = Environmental Restoration 
=High explosive{s). 

(J.Jg/kg) 
2,400 
1,200 
1,900 
1,700 
1,000 
3,200 
3,600 
3,200 
2,100 
2,000 
3,000 
1,400 
2,000 

= Cyclotetramethylene tetranitramine. 
= Microgram(s) per kilogram. 

HE 
HMX 
~glkg 
RDX 
SNUNM 

= Cyclo-1,3,5-trimethylene-2,4,6-trinitramine. 
= Sandia National Laboratories/New Mexico. 
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Site-Specific Comments 

Table 3-2E 
Summary of HE Analysis Detection Limits Used for ER Site 154 

Confirmatory Soil Sampling, October 1995, and June and July 1996 
(SNUNM On-Site Explosives Analytical Laboratory in Building 905) 

Method Detection Limit 
Analvte {IJQ/kg) 

HMX 100 
Nitroglycerin 30 
PETN 150 
RDX 150 
2,4,6-trinitrotoluene 76 

HE 
HMX 
~glkg 
PETN 
RDX 
SNUNM 

Al18-99/WP/SNL:c451 O.doc 

= High explosive(s). 
= Cyclotetramethylene tetranitramine. 
= Microgram(s) per kilogram. 
= Pentaerythrol tetranitrate 
= Cyclo-1 ,3,5-trimethylene-2,4,6-trinitramine. 
= Sandia National Laboratories/New Mexico. 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

JUN 2 9 2Im 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 

. Santa Fe, NM 87505 

Dear Mr. Bearzi, 

c._C..,. I <;;,~.\~. ',_J~ 
'O'c..'< 0"-.,.. 
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On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Request for Supplemental Information Responses and 
Proposals for Corrective Action Complete (CAC), Drain and Septic Systems (DSS) 
Solid Waste Management Unit (SWMU) 49, 101, 116, 138, 149,154, and 161 at 
Sandia National Laboratories, New Mexico, EPA ID No. NM5890110518. These 
documents are compiled as DSS Round 9 and CAC (formerly No further Action [NF A]) 
Batch 27. 

This submittal inch,Jdes descriptions of the site characterization work and risk 
• assessmentsforDSSSWMUs49, 101,116,138,149,154, and 161. 

The risk assessments conclude that for six of the seven sites (SWMUs 49, 101, 116, 
138, 149 and 161): (1) there is no significant risk to human health under both the 
industrial and residential land-use scenarios; and (2) that there are no ecological risks 
associated with these sites. For the remaining site (SWMU 154), the risk assessment 
concludes that: (1) there is no significant risk to human health under the industrial 
land-use.scenario; and (2) that there is no ecological risk associated with the site. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for SWMUs 49, 101, 116, 138, 149 and 
161, and a determination of Corrective Action Complete with controls is requested for 
SWMU 154. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/ enclosure: 
L. King, EPA, Region 6 (Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
M. Gardipe, NNSNSC/ERD 
D. Pepe , NMED-08 (Santa Fe) 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
J. Estrada, NNSNSSO, MS 0184 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B.langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1 087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 

JUN 2 9 2005 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 154 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNLINM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In August 1997, an NFA proposal was submitted to the NMED for SWMU 154 (SNL/NM August 
1997). In January 1998, as part of a five-site sampling comparison study required by the NMED 
(Dinwiddie January 1998), additional samples were collected at Drain and Septic Systems 
(DSS) SWMU 154 from boreholes drilled through the center of, and beneath, the two HE 
seepage pits. The analytical results were submitted to the NMED, and were evaluated and 
summarized in an internal NMED report (McDonald November 1998). In June 1999, the NMED 
Hazardous and Radioactive Materials Bureau (HRMB) responded with a Request for 
Supplemental Information (RSI) on the NFA proposal (NMED June 1999) with the following 
specific requirements for SWMU 154: 

• Provide complete analyte lists and method detection limits (MDLs) for volatile 
organic compound (VOC) and semivolatile organic compound (SVOC) analyses. 

• Provide an estimate of the volume or mass of liquids disposed of in the septic 
systems. 

• Provide details on the size (diameter) of the drain lines. 

• Install a groundwater monitoring well. 

The NMED also stated that no septic system NFA proposal would be approved without 
groundwater characterization unless the NMED gained confidence that such approvals would 
be protective of human health and the environment. The NMED stated that the only way to gain 
that confidence would be to conduct a sampling study of a sample population; the technical 
approach and decision-making details would be discussed later with SNLINM. 

SNLINM addressed the general and site-specific comments in a response to the RSI in 
September 1999 (SNL/NM September 1999). The SNLINM responses to the SWMU 154 site
specific comments were to: 

• Provide analyte lists for VOC, SVOC, and high explosive (HE) compound 
analyses. Depending upon the laboratory, either MDLs or reporting limits were 
also included. 

• Provide an estimate of the volume of effluent discharged to the septic and HE 
drain systems, based upon an assumed number of workers and volumes of water 
used for equipment cleaning. 
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• Provide drain line diameters as indicated on facility engineering drawings. 

• Agree, as specified in the subsequently approved Sampling and Analysis Plan 
{SAP} {SNL/NM October 1999), to install a groundwater monitoring well at a 
location that is both downgradient and acceptable to the NMED sometime after the 
start of Fiscal Year 2003. Funding became available earlier than planned and the 
well was installed in August 2001. 

On December 13, 1999, the NMED/HRMB confirmed in a response to SNL/NM {NMED 
December 1999) that, as discussed with SNL/NM technical staff, additional investigation would 
be conducted at SWMU 154. 

Negotiations were conducted during the September 1999 RSI response submittal 
{SNLINM September 1999) to define a technical and decision-making approach to complete 
environmental assessment and characterization work at the 22 SWMUs and 61 other DSS Area 
of Concern {AOC) sites at SNL/NM OU 1295. A SAP {SNL/NM October 1999) was written that 
documented investigations planned for completion at all OU 1295 SWMUs and AOC sites. The 
plan was approved by the NMED in January 2000 {Bearzi January 2000). Technical details for 
soil sampling procedures, soil sample locations, laboratory analytical methods, and passive soil
vapor sampling requirements at these sites were specified in a follow-up Field Implementation 
Plan {SNL/NM November 2001 ), which was also approved by the NMED {Moats February 
2002). 

As part of the groundwater monitoring well agreement for DSS sites, SNL/NM was required to 
collect groundwater samples for a minimum of eight quarters, and analyze the samples for 
VOCs, Resource Conservation and Recovery Act {RCRA) metals, and HE compounds 
{McDonald February 2002). 

1.2 Remaining RSI Requirements 

The remaining requirements to fulfill the June 1999 RSI for SWMU 154 that are addressed in 
this RSI response are to: 

• Submit the analytical results for the eight quarters of groundwater monitoring, 
beginning in July 2002 and ending in June 2004, from monitoring well CTF-MW2 
near SWMU 154. 

• Submit a revised risk assessment using all available soil data. 

An updated general location map {Figure 1.2-1 ), and an updated site location map showing the 
soil sampling locations at this site {Figure 1.2-2) are also provided. The location of groundwater 
monitoring well CTF-MW2 is shown in Figure 1.2-3. Because the site description and 
operational history were provided in the initial NFA proposal {SNLINM August 1997), the 
information is only briefly summarized in the risk assessment report in Chapter 3.0. 

AU6-05/WP/SNL05:R5704.doc 1-2 840857.03.01 06/15/05 10:46 AM 



Mapid=050320 04/26/05 SNL EGIS ORCl. 6146 DHelfrich dh050320.oml 
391600 406000 

Albuquerque 

i + 

+ 

+ 
391600 405000 

Legend 

-

840857.03010000 A361 

DSSSWMU 154 

Major Road 

KAFB Boundary 

USFS Withdrawn Area Boundary 

SNL Technical Area 

418600 432000 

I 

J 

U.S.F.S. 
Withdrawn 

Area 

Isleta Pueblo 

+ + 
418500 432000 

1-3 

Figure 1.2-1 
Location Map of Drain and Septic 

Systems {DSS) SWMU 154, 
Bldg. 9960 Septic Systems 

Coyote Test Field 
0 4600 9000 

0 1000 2160 

Scale ~ Maters 

Sandia National Laboratories, New Mexico 
Environmental Gee ra hie InformationS stem 



Mapid = 050321 04/211105 SNL EGIS ORG.II1411 OHe lfricn dn050321.11ml 
422100 

() 
DSS 

SWMU 
154 

~~· 

0 
\ West 

~.......... \, HE Drain 
,,..-"' \ System .... ' 

~ .......... / ~P2-4 --f,, 
i?i .... ! ,, " .... ' 

\, ~P2-6 Seepage ~P2-S.\ , 

\ Pit '""' ~P2-2 , , \ 
' I':\ SP2-8 , ' \ 
\ '=( // \ 
\ SP2-3 SP2-~ ' ', ~P1 5 \ \ . ~,- - \ 

~P2-7 \ Distribution SP1-a-C\ ~P1 -1 \ 
\ Box \!1 \ 
\ ~P1 -2 Seepage \ 
\ ~P1 -3 Pit \ ' .. ) ' .... ' .... 

~P1 -7 \ ~P1-4 ........ r ' r ,, 
\\ -,-,"''' 

\ ~1"1-6·· ........ 
' .... ' .. ~ ' .... ' , .. 

\"" ...... ..,. ... 

422100 

legend 

• 

.----------. ----------· 
840857 .03010000 A362 

Soil Boring Location 

Road 

Septic Tank, Distribution Box, Seepage Pit 

Drainline, Sanitary Sewerline 

Building I Structure 

DSS SWMU 154 

1-5 

0 

422200 

+ 
East 

Septic 
System 

+ 

422200 

Figure 1.2-2 
Site Map of Drain and Septic 
Systems (DSS) SWMU 154, 
Bldg. 9960 Septic System, 

Coyote Test Field 

0 16 30 

0 3.8 7.2 

Scale in Meter• 

Sandia National Laboratories, New Mexico 
Environmental Geo ra hie Information S stem 



M.opid = 050322 05103/05 SNL EGIS ORCl. !514!1 OHolfrich dh050322 ... ml 
422000 

\ \ 
\ 
\ 

\ + 
\ ) 
( I 
I I 

\ 
\ 
) 

\ 
\. 

1 

\ I 
( 

I, 1 
I ~ 

1 
I 

J 
/ 

/ \ 

Legend 

I 

\ 
I 

( 
I 
I 
\ 
I 

r \ 

j 
I 
\ 

\ 
I 

~ 5578 
~ 

I 
I 

I 
\ 
\ 

\ 

I 
I 

422000 

\ 

\ 

~ I 
~ I 

l/ 

/ 

I 

I 
I 

I 
I 

Figure 1.2-3 
Location Map of Groundwater 

Monitoring Well CTF-MW2 near 

I 
\ 

\ 

) i 

)( Groundwater Monitoring Well 

Road 
Drain and Septic Systems (DSS) SWMU 154, 

., _________ , 

2-ft Contour 

Septic Tank, Seepage Pit, Distribution Box 

Sanitary Sewerline 

Building I Structure 

I I SWMU 154 ... ________ _. 

840857.03010000 363 

1-7 

Bldg. 9960 Septic Systems 
Coyote Test Field 
0 100 

Scale In Feet 

0 12 24 

Sc1le In Meters 

Sandia National Laboratories, New Mexico 
Environmental Gao ra hie Information S stem 



2.0 GROUNDWATER SAMPLING AT DSS SWMU 154 

2.1 Groundwater Monitoring Well CTF-MW2 Installation and Sampling 

Groundwater monitoring well CTF-MW2 was installed in August 2001. The monitoring well 
location is shown in Figure 1.2-3. Figure 2.1-1 shows the monitoring well borehole being drilled 
with the two HE seepage pits and an HE storage bunker in the foreground. Although the 
borehole for the well was drilled to 190 feet below ground surface (bgs), the borehole caved in 
up to 135 feet bgs when the drill string was removed. The monitoring well was subsequently 
installed with the screened interval from 11 0 to 130 feet bgs and a sump from 130 to 
135 feet bgs. The borehole lithologic log and well construction diagram are provided in 
Annex A. The groundwater level rose significantly in the borehole after the well was installed, 
and depth to groundwater was 44 feet bgs on January 7, 2005. 

Monitoring well CTF-MW2 was sampled on a quarterly basis from July 2002 to June 2004 to 
acquire the eight quarters of groundwater data required by the NMED as specified in the SAP 
(SNLINM October 1999). Groundwater sample collection and handling were performed in 
accordance with SNLINM Field Operating Procedure 94-48, "Sampling Groundwater Monitoring 
Wells" (SNL/NM July 1996a). 

There are no current plans to continue sampling or to plug and abandon this well. At some 
point in the future the well may be incorporated into the SNLINM Groundwater Protection 
Program or Long-Term Environmental Stewardship monitoring networks. 

2.2 Groundwater Monitoring Well CTF-MW2 Sampling Results and 
Conclusions 

Analytical results for the eight quarters of groundwater samples collected from monitoring well 
CTF-MW2 are presented and discussed in this section. As agreed upon by the NMED and 
SNL/NM, the eight quarters of groundwater samples were analyzed for VOCs, HE compounds, 
and RCRA metals (McDonald February 2002). Although not required by the NMED, additional 
samples were also collected and analyzed for nitrate plus nitrite (NPN) and anions and cations. 
These additional samples were collected to further characterize the general ion chemistry of 
groundwater in this well and for purge-water waste characterization purposes. 

VOC analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW2 are summarized in Table 2.2-1. MDLs for the VOC groundwater analyses are 
presented in Table 2.2-2. Acetone was detected only in the first groundwater sample collected 
in July 2002 as well as in the August 2003 trip blank (TB) and equipment blank (EB) samples 
associated with this well. Bromoform was detected only in the December 2003 EB sample and 
dibromochloromethane was detected in the February and April 2003 EB samples. Methylene 
chloride and toluene were detected only in TB samples. 
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l 

Figure 2.1-1 

Drilling the borehole for groundwater monitoring well CTF-MW2 
northwest of DSS SWMU 154 with the two HE seepage pits and an 

HE storage bunker in the foreground . View to the northwest. August 17, 2001 
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Sample Attributes 
Record Sample 

Numberb Number 
605577 049493-001 
605761 060021-001 
606084 061025-001 
606084 061025-001 

Duplicate 
606258 061680-001 
606693 063014-001 
606912 063524-001 
607337 064409-001 
607544 065027-001 
607544 065028-001 

Duplicate 

Table 2.2-1 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, VOC Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

VOCs (EPA Method 8260Ba) (~Lg/L) 
Sample 

Date Acetone Bromoform Dibromochloromethane Methylene Chloride 
07-17-02 7.72 ND 0.5) ND 0.29 ND (5.0 
10-17-02 ND 4.5) ND(0.5 ND 0.29 ND 3.3 
02-07-03 ND 4.5) ND (0.5) ND 0.29 ND 3.3 
02-07-03 ND (4.5) ND (0.5) ND (0.29) ND (3.3) 

04-30-03 ND 4.5) ND 0.5 ND 0.29 ND (3.3 
08-25-03 ND (8.69) ND 0.5 ND 0.29 ND (3.3 
12-09-03 ND 4.5) ND 0.5 ND 0.29 ND 3.3 
03-25-04 ND 4.5) ND 0.5 ND 0.29 ND 3.3 
06-02-04 ND (4.5) ND 0.5 ND 0.29 ND 3.3 
06-02-04 ND (4.5) ND (0.5) ND (0.29) ND (3.3) 

Quality Assurance/Quality Control Samples-Trip Blank Samples (~Lg/L 
605577 049500-001 07-17-02 ND 4.5) ND 0.5) ND 0.29 4.03 J (5.0 
605761 060024-001 10-17-02 ND 4.5) ND(0.5) ND 0.29 ND (3.3 
606084 061030-001 02-07-03 ND 4.5) ND(0.5 ND 0.29 ND 3.3 
606258 061686-001 04-30-03 ND 4.5) ND 0.5 ND 0.29 ND (3.3 
606693 063015-001 08-25-03 8.2.c1 ND 0.5 ND 0.29 ND (3.3 
606912 063526-001 12-09-03 ND 4.5) ND 0.5) ND 0.29 ND 3.3 
607337 064410-001 03-25-04 ND 4.5) ND 0.5) ND 0.29 ND (3.3 
607544 065029-001 06-02-04 ND 4.5) ND 0.5 ND 0.29 ND (3.3 

Quality Assurance/Quality Control Samples-Equipment Blank Samples (11g/L) 
605763 060023-001 10-17-02 ND (4.5) ND (0.5) ND 0.29 ND (3.3 
606086 061027-001 02-06-03 ND (4.5) ND 0.5) 0.291 J(1.0 ND(3.3 
606260 061682-001 04-29-03 ND (4.5) ND 0.5) 0.528 J (1.0 ND (3.3 
606695 063018-001 08-22-03 7.45 ND (0.5 ND 0.29 ND (3.3 
606915 063531-001 12-08-03 ND (4.5) 2.03 ND 0.29 ND (3.3 

Requlatorv Limits 
Maximum Contaminant Levelc NE NE NE 5 
Maximum Allowable Concentrationd I NE I NE J NE I 100 

-------- --- ----- --- ------

8; Refer to footnotes at end of table. 

~ 

Toluene 
ND 0.39_} 
ND 0.39) 
ND 0.39) 
ND (0.39) 

ND 0.39_1 
ND 0.39_1 
ND 0.39) 
ND 0.39) 
ND 0.39) 
ND (0.39) 

0.482 J (1.0) 
ND 0.39) 
ND 0.39) 
ND 0.39) 
ND 0.39) 
ND 0.39) 
ND (0.39) 

0.438 J _(1.0) 

ND 0.39) 
ND 0.39) 
ND 0.39_1 
ND 0.39) 
ND 0.39) 

1,000 

I 750 



)> 

a; 
6 

~ 
z 
r-
0 

"' ::0 
~ 
0 ... 
~ 

N 
I 

0) 

"" ... 
0 

"" "' .... 
0 
w 
!: 
§ 
~ 
0 
::;. 

"' ~ 

Table 2.2-1 (Concluded) 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, VOC Analytical Results 
July 2002-June 2004 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 

(Off-Site Laboratory) 

cMaximum contaminant level established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 
dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 
CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J ( ) =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
~g/L = Microgram(s) per liter. 
NO () = Analyte not detected above the MDL, shown in parentheses. 
NE = Not established. 
NMAC =New Mexico Administrative Code. 
SWMU =Solid Waste Management Unit. 
VOC = Volatile organic compound. 



Table 2.2-2 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, VOC Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Method 8260B8 

Detection Limit 
Analyte (l!q/L) 

Acetone 4.5 
Benzene 0.33 
Bromodichloromethane 0.38 
Bromoform 0.5 
Bromomethane 0.5 
2-Butanone 2.31 
Carbon disulfide 1.91 
Carbon tetrachloride 0.29 
Chlorobenzene 0.32 
Chloroethane 0.5 
Chloroform 0.36 
Chloromethane 0.5 
Dibromochloromethane 0.29 
1, 1-Dichloroethane 0.41 
1 ,2-Dichloroethane 0.29 
1, 1-Dichloroethene 0.41 
cis-1 ,2-Dichloroethene 0.3 
trans-1 ,2-Dichloroethene 0.37 
1 ,2-DichloroQropane 0.25 
cis-1 ,3-Dichloropropene 0.3 
trans-1 ,3-Dichloropropene 0.29 
Ethylbenzene 0.21 
2-Hexanone 1.45 
Methylene chloride 3.3 
4-Meth_yi-2-Q_entanone 1.78 
Styrene 0.25 
1,1 ,2,2-Tetrachloroethane 0.49 
T etrachloroethene 0.33 
Toluene 0.39 
1,1, 1-Trichloroethane 0.34 
1,1 ,2-Trichloroethane 0.44 
T richloroethene 0.36 
Vinyl acetate 1.32 
Vinyl chloride 0.55 
Xylene 0.25-0.83 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
f.lg/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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HE Compounds 

HE compound analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW2 are summarized in Table 2.2-3. MDLs for the HE compound groundwater 
analyses are presented in Table 2.2-4. The compound 1 ,3,5-trinitrobenzene was detected in 
the February 2003 groundwater sample. No other HE compounds were detected in the 
groundwater samples associated with this monitoring well. The result for RDX (hexahydro-
1 ,3,5-trinitro-1 ,3,5-triazine) was rejected during data validation for the October 2002 
groundwater sample because the second column confirmation relative percent difference 
exceeded acceptance criteria. RDX was not detected during a reanalysis of this sample. A 
trace of tetryl (methyl-2,4,6-trinitrophenylnitramine) and 4-amino-2,6-dinitrotoluene were 
detected in separate EB samples associated with sampling of this well. 

RCRA Metals 

RCRA metals analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW2 are summarized in Table 2.2-5. MDLs for the metals in groundwater analyses 
are presented in Table 2.2-6. The July 2002 sample was reanalyzed due to sample 
preservation problems. Arsenic exceeded both the NMED-approved background concentration 
(Dinwiddie September 1997) and the U.S. Environmental Protection Agency (EPA) maximum 
contaminant level (MCL) (Title 40 Code of Federal Regulations 141.11) in all the groundwater 
samples collected and analyzed. However, arsenic did not exceed the maximum allowable 
concentration in groundwater as specified in 20 New Mexico Administrative Code (NMAC) 6.2, 
Sec. 3103. Shortly after the first two rounds of sampling at monitoring well CTF-MW2, SNLINM 
notified the U.S. Department of Energy (DOE) Office of Kirtland Site Operations of the arsenic 
concentration exceedences over background and promulgated limits and explained that these 
concentrations were likely due to natural origin and not caused by a release at DSS SWMU 154 
(Lauffer September 2002). 

No arsenic or arsenic-containing products were identified or associated with the types of 
activities that may have occurred at DSS SWMU 154 (SNLINM August 1997). Arsenic 
concentrations in site soil samples were less than the NMED-approved background 
concentration of 4.4 milligrams (mg)/kilogram (kg) (Dinwiddie September 1997) in 21 of the 23 
samples, and slightly exceeded background at 4.6 and 4.8 mg/kg in only 2 of the 23 samples 
collected. 

Arsenic also occurs naturally in highly mineralized groundwater of deep origin that mixes with 
shallower groundwater along major Rio Grande valley rift-bounding faults. The relatively high 
arsenic concentrations are generally accompanied by highly elevated concentrations of chloride 
and sodium, and concentrations of these two ions are quite elevated in CTF-MW2 water relative 
to water in other groundwater monitoring wells in the area. The source of arsenic detected in 
well CTF-MW2, which was installed within the Tijeras Fault zone, is likely a mixture of shallower 
and deep groundwater that is upwelling along the high angle faults of the Tijeras Fault zone. 
Therefore, the anomalous arsenic concentrations detected in well CTF-MW2 groundwater are 
presumed to be of natural origin (Lauffer September 2002). 

All other metal concentrations were below the NMED-approved background or other 
promulgated regulatory limits. 
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Table 2.2-3 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, HE Compound Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes HE (EPA Method 833088 ) (~-tg/L) 

Record Sample Sample 4-Amino-2,6-
Numberb Number Date dinitrotoluene 1,3,5-Trinitrobenzene RDX 
605577 049493-015 07-17-02 ND (0.0409 J) ND (0.0249 J) ND (0.053) 
605761 060021-015 10-17-02 ND (0.0409) ND (0.0249) R 
605761 060021-R15. 10-17-02 ND (0.0409 JH) ND (0.0249 JH) ND (0.053 JH) 

Reanalysis 
606084 061024-015 02-07-03 ND (0.0409) 0.0762 J ND (0.053) 
606084 061025-015 02-07-03 ND (0.0409) ND (0.0249) ND (0.053) 

Duplicate 
606258 061680-015 04-30-03 ND (0.0409) ND (0.0249 J) ND (0.053) 
606693 063014-015 08-25-03 ND (0.0409) ND (0.0249) ND (0.053) 
606912 063525-015 12-09-03 ND (0.0409) ND (0.0249) ND (0.053) 
607337 064409-020 03-25-04 ND (0.162) NO (0.325) ND (0.162) 
607544 065027-020 06-02-04 ND (0.162) ND (0.325) ND (0.162) 
607544 065028-020 06-02-04 ND (0.162) ND (0.325) NO (0.162) 

Duplicate 
Quality Assurance/Quality Control Samples-Equipment Blank Samples (J..lg/L) 

605763 060023-015 10-17-02 
605763 060023-R15 10-17-02 

Reanalysis 
606086 061027-015 02-06-03 
606260 061682-015 04-29-03 
606695 063018-015 08-22-03 
606915 063531-015 12-08-03 

Note: Values in bold represent detected analytes. 
8 EPA November 1986 . 
bAnalysis request/chain-of-custody record. 

ND (0.0409) ND (0.0249) ND (0.053) 
ND (0.0409) ND (0.0249) ND (0.053) 

ND (0.0409) ND (0.0249) ND (0.053) 
ND (0.0409) ND (0.0249) ND (0.053) 

0.185 ND (0.0249) ND (0.053) 
ND (0.0409) ND (0.0249) ND (0.053) 

Tetryl 
ND (0.032 J) 
ND (0.032 J) 

ND (0.1 04 JH) 

ND (0.032 
ND (0.032) 

NO (0.032 
ND 0.032 
ND 0.032 
NO 0.487 
ND 0.487 
ND (0.487) 

ND (0.032 J) 
0.1 J 

ND 0.032 
ND 0.032 
ND 0.032 
ND (0.032L__ 

DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 

ND() 
R 

=Not detected above the reporting limit, shown in parentheses. 
= Value rejected during data validation. 

H =The holding time was exceeded for the associated sample analysis. 
HE =High explosive(s). 
J =Analytical result was qualified as an estimated value. 
J.tg/L = Microgram(s) per liter . 

RDX 
SWMU 
Tetryl 

= Hexahydro-1,3,5-trinitro-1,3,5-triazine. 
= Solid Waste Management Unit. 
= Methyl-2.4.6-trinitrophenylnitramine. 



Table 2.2-4 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, HE Compound Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Method 8330Ba 
Detection Limit 

Analyte (Jlg/L) 
2-Amino-4,6-dinitrotoluene 0.0779-0.325 
4-Amino-2,6-dinitrotoluene 0.0409-0.162 
1,3-Dinitrobenzene 0.033-0.325 
2,4-Dinitrotoluene 0.0349-0.325 
2,6-Dinitrotoluene 0.0501-0.182 
HMX 0.0779-0.162 
Nitrobenzene 0.0131-0.162 
2-Nitrotoluene 0.064-0.162 
3-Nitrotoluene 0.064-0.325 
4-Nitrotoluene 0.064-0.325 
RDX 0.053-0.162 
Tetryl 0.032-0.487 
1,3,5-Trinitrobenzene 0.0249-0.325 
2,4,6-Trinitrotoluene 0.0779-0.162 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
1-lg/L = Microgram(s) per liter. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU = Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 2.2-5 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, RCRA Metals Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 3005/7470a (mg/L) 
Record Sample Sample 

Numberb Number Date Arsenic Barium Cadmium 
605577 049493-008 07-17-02 0.0705 J 0.0788 J 0.000044 J 
605577 049493-R08 07-17-02 0.0643 0.0741 NO (0.00004 J) 

Reanalysis 
605761 060021-008 10-17-02 0.0708 J 0.0773 J 0.000152 J 
606084 061024-008 02-07-03 0.0774 J 0.0832 J 0.000129 J 
606084 061025-008 02-07-03 0.0774 J 0.0832 J 0.000127 J 

Duplicate 
606258 061680-008 04-30-03 0.077 0.0826 0.000101 J 
606693 063014-008 08-25-03 0.0532 0.0647 NO (0.00004) 

606912 063525-008 12-09-03 0.0738 0.0922 0.00008 J 
607337 064409-010 03-25-04 0.0626 J 0.0836 J ND (0.00004 J) 
607544 065027-010 06-02-04 0.0674 0.0882 0.000166 J 

(0.005) 
607544 065028-010 06-02-04 0.0657 0.0894 0.000189 J 

Duplicate (0.001) 
Quality Assurance/Quality Control Samples-Equipment Blanks (mg/L) 

605763 060023-008 10-17-02 0.00147 J 0.000248 J 0.000135 J 
606086 061027-008 02-06-03 0.00194 J NO (0.00019) ND (0.00004) 

(0.003) 
606260 061682-008 04-29-03 NO (0.001) NO (0.00019) 0.000127 J 

606695 063018-008 08-22-03 0.0017 J 0.00019 J NO (0.00004) 
(0.003) (0.002) 

606915 063531-008 12-08-03 0.00154 J 0.00311 0.00112 

Regulatory Limits 

Maximum Contaminant Levelc 0.010 2.0 0.005 

Maximum Allowable Concentrationd 0.1 1.0 0.01 

Background Concentration8 0.014 0.12 0.00047 

Note: Values in bold exceed background and maximum contaminant level concentrations. 

aEPA November 1986. 

bAnalysis request/chain-of-custody record. 

Chromium Lead 
NO (0.00038 J) 0.000549 J 
NO (0.00038 J) 0.000887 

NO (0.00038 J) 0.000241 J 
0.00159 J 0.000228 J 
0.00142 J 0.000224 J 

0.00091 J 0.000259 J 
0.000667 J 0.00007 J 

(0.002) 
NO (0.00038) 0.000124 J 
0.000628 J 0.000113 J 

0.000856 J (0.1) 0.000318 J 
(0.002) 

0.00043 J 0.000306 J 
(0.003) (0.002) 

ND (0.00038 J) ND (0.00005 J) 
0.00104 J NO (0.00005) 

0.00068 J 0.000187 J 
(0.003) (0.002) 

NO (0.00038) NO (0.00005) 

0.00108 J 0.000158 J 
(0.003) (0.002) 

0.1 NE 

0.05 0.05 

0.043 0.01 

cMaximum contaminant level established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 

Mercury 
NO (0.000047 J) 

NA 

0.000058 J 
NO (0.000047 J) 
NO (0.000047 J) 

NO (0.000047) 
NO (0.000047) 

NO (0.000047) 
ND (0.000047 J) 
ND (0.000047) 

NO (0.000047) 

ND (0.000047) 
NO (0.000047) 

NO (0.000047) 

ND (0.000047) 

NO (0.000047) 

0.002 

0.002 

0.002 

Selenium 
0.00122 J 

0.0011 J (0.005) 

0.00103 J 
0.00252 J 
0.00271 J 

0.000691 J 
0.00243 J 

ND (0.00064 J) 
ND (0.00064 J) 
ND (0,00064 J) 

ND (0.00064 J) 

NO (0.00064 J) 
0.000952 J 

NO (0.00064) 

0.00115J 

ND (0.00064 J) 

0.05 

0.05 

0.005 

Silver 
NO (0.00004 J) 
NO (0.00004 J) 

NO (0.00004 Jl 
NO (0.00004 J) 
NO (0.00004 J) 

NO (0.00004}_ 
ND (0.00004) 

ND (0.00004) 
ND (0.00004 J) 
ND (0.00004 ) 

NO (0.00004 ) 

NO (0.00004 J) 
NO (0.00004) 

ND (0.00004) 

NO (0.00004) 

ND (0.00004) 

NE 

0.05 

< 0.010 
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CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Analytical result was qualified as an estimated value. 
J ( ) = The reported value is greater than or equal to the MDL. but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/L = Milligram(s) per liter. 
NA = Not analyzed. 
ND ( ) = Not detected above the MDL, shown parentheses. 
NE =Not established. 
NMAC = New Mexico Administrative Code. 
RCRA = Resource Conservation and Recovery Act. 
SWMU = Solid Waste Management Unit. 



Table 2.2-6 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, RCRA Metals Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Methods 3005/747oa 
Detection Limits 

Analyte (mg/L) 
Arsenic 0.001 
Barium 0.00019 
Cadmium 0.00004 
Chromium 0.00038 
Lead 0.00005 
Mercury 0.000047 
Selenium 0.00064 
Silver 0.00004 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/L = Milligram(s) per liter. 
RCRA = Resource Conservation and Recovery Act. 
SWMU = Solid Waste Management Unit. 

NPN. Anions and Cations 

Analytical results for the NPN and anions and cations analyses for the eight sets of groundwater 
samples collected from monitoring well CTF-MW2 are summarized in Table 2.2-7. MDLs for the 
NPN and anions and cations analyses are presented in Table 2.2-8. NPN was not detected at 
concentrations above any promulgated regulatory limit. No regulatory or background limits have 
been established for bromide, calcium, chloride, magnesium, potassium, sodium, or sulfate in 
groundwater. With the exception of chloride· and bromide in the August 2003 sample, the 
concentrations measured for these individual anions and cations were similar and generally 
consistent for the eight quarters of sampling. 

Fluoride concentrations slightly exceeded the maximum allowable concentration (20 NMAC 6.2, 
Section 3101) in all eight primary and two duplicate samples collected, but were in all cases less 
than the MCL of 4.0 mg!liter. The fluoride detected in well CTF-MW2 is most likely naturally 
occurring. None of the known activities conducted at Building 9960 would have produced a 
discharge of fluoride contamination to the environment. Additionally, abandoned fluorite 
mines occur in the foothills of the Manzanita Mountains approximately 5 miles east of DSS 
SWMU 154. These mines were developed on deposits of fluorite (CaF2 ) that were emplaced by 
fluoride-bearing groundwater circulating along deep seated, high-angle faults bounding the east 
side of the Rio Grande Rift. 
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Sample Attributes 
Record Sample Sample 

Table 2.2-7 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, Nitrate plus Nitrite 
Anions and Cations Analytical Results 

July 2002-June 2004 
(Off-Site Laboratory) 

(EPA Method 353.1/3005/9012/9056)a (mg/L) 
Nitrate plus 

Numberb Number Date Nitrite Bromide Chloride Fluoride Sulfate Calcium Magnesium 
605577 049493 07-17-02 0.03 J 1.63 

(0.05) 
605761 060021 10-17-02 0.01 J 2.16 
606084 061024 02-07-03 0.01 J 2.07 
606084 061025 02-07-03 0.01 J 2.08 

Duplicate 
606258 061680 04-30-03 NO (0.01) 1.84 
606693 063014 08-25-03 NO (0.01) 4.91 
606912 063525 12-09-03 ND_(0.01_) 2.00 
607337 064409 03-25-04 NO (0.10) NO (4.89) 
607544 065027 06-02-04 NO (0.01) NO (4.89) 
607544 065028 06-02-04 NO (0.01) NO (4.89) 

Duj>licate 
Regulatory Limits 
Maximum Contaminant Levelc 10 NE 

Maximum Allowable Concentrationd 10 NE 

J3ackground Concentration9 4.0 NE 

Note: Values in bold exceed the maximum allowable concentration. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 

427 2.16 141 435 J 

480 2.31 150 413 J 
476 2.02 153 414 J 
475 1.94 151 404 J 

463 2.36 145 447 
960 2.04 157 415 
462 2.28 164 393 
516 1.90 168 404 J 
455 1.77 131 381 
456 1.79 132 381 

NE 4.0 NE NE 
NE 1.6 NE NE 
NE NE NE NE 

cMaximum contaminant level established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 
dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 
9 0inwiddie September 1997. 

98.1 J 

86.7 J 
77.9 J 
76.2 J 

77.6 
87.0 J 
86.1 J 
91.3 J 
84.9 
81.0 

NE 
NE 
NE 

Potassium 
56.4 J 

49.8 J 
45.8 J 
43.9 J 

51.7 
49.8 
48.6 

47.9 J 
52.4 
50.2 

NE 
NE 
NE 

CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 

NO() 
NE 
NMAC 
SWMU 

= Not detected above the MDL, shown in parentheses. 
=Not established. 

EPA = U.S. Environmental Protection Agency. 
J = Analytical result was qualified as an estimated value. 
J ( ) = The reported value is greater than or equal to the MDL but is less 

than the practical quantitation limit, shown in parentheses . 
mg/L = Milligram(s) per liter. 

= New Mexico Administrative Code. 
=Solid Waste Management Unit. 

Sodium 
440 J 

477 J 
523 J 
526 J 

522 
509 
486 

494 J 
489 
500 

NE 
NE 
NE 



2.3 

Table 2.2-8 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, Nitrate plus Nitrite, 
Anions and Cations Analytical MDLs 

July 2002-June 2004 
(Off-Site Laboratory) 

EPA Methods 353.1/3005/9012/9056a 
Detection Limits 

Analyte (mq/L) 
Bromide 0.0978-0.489 
Calcium 0.04 
Chloride 0.161-0.322 
Fluoride 0.0553 
Maqnesium 0.00633-0.0317 
Nitrate plus Nitrite 0.05-0.1 
Potassium 0.0151 
Sodium 0.00968 
Sulfate 0.965-1.93 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/L = Milligram(s) per liter. 
SWMU = Solid Waste Management Unit. 

Groundwater Sampling Quality Assurance/Quality Control Samples 
and Data Validation Results 

The laboratory data for the eight sets of groundwater sample analyses were reviewed and 
verified/validated according to "Verification and Validation of Chemical and Radiochemical 
Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 (SNLINM July 1994), SNLINM 
Environmental Restoration (ER) Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNLINM December 
1999) or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNL/NM December 2003). Annex B contains the data validation reports for the eight 
groundwater samples collected at this site. 

Throughout the DSS monitoring well sampling project, quality assurance (QA)/quality control 
(QC) samples were collected. These included duplicate, EB, and TB samples. During the DSS 
well sampling project, aqueous EB samples were randomly collected to prove the efficacy of the 
equipment decontamination process. As part of the eight CTF-MW2 monitoring well sampling 
events, five EB samples were collected for VOCs, HE compounds, and metals. Low 
concentrations of three VOCs were found in the EB samples. One detection each of acetone 
and bromoform and two detections of dibromochloromethane were found in four of the five VOC 
EB samples (Table 2.2-1). One detection of 4-amino-2,6-dinitrotoluene and tetryl were found in 
two of the five HE compound EB samples (Table 2.2-3). Four detections of arsenic, three 
detections of barium, cadmium, and chromium, and two detections of lead and selenium were 
found in the five metals EB samples (Table 2.2-5). 
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Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC groundwater samples. Low concentrations of three VOCs were found in the TB samples. 
One detection each of acetone and methylene chloride and two detections of toluene were 
found in three of the eight TB samples (Table 2.2-1). 

Two duplicate groundwater samples were collected during the eight rounds of sampling from 
monitoring well CTF-MW2 and analyzed for VOCs, HE compounds, RCRA metals, NPN, and 
anions and cations. Results were essentially similar for all analytes in the primary and duplicate 
samples with the following exceptions: 

• 1 ,3,5-Trinitrobenzene was detected in the primary HE compound sample from 
February 7, 2003, and not in the duplicate (Table 2.2-3). 

• The chromium concentration in the primary sample from June 4, 2002, was twice 
that measured in the duplicate (Table 2.2-5). 
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3.0 RISK ASSESSMENT REPORT FOR DSS SWMU 154 

3.1 Site Description and History 

DSS SWMU 154, the Building 9960 Septic Systems at SNLINM, is located in the Coyote Test 
Field on federally owned land controlled by Kirtland Air Force Base (KAFB} and permitted to 
the DOE. SWMU 154 was composed of two adjacent but separate systems, shown in 
Figure 1.2-2. The east septic system consisted of a 900-gallon septic tank that discharged 
to a 5-foot-diameter, 1 0-foot-deep seepage pit. The west HE drain system consisted of two, 
5-foot-diameter, approximately 23-foot-deep seepage pits. Available information indicates that 
Building 9960 was constructed in 1965 (SNL/NM March 2003}, and it is assumed that the septic 
and HE drain systems were also constructed at that time. By 1993, the septic system 
discharges were routed to the City of Albuquerque sanitary sewer system (Jones July 1993). 
The old septic system line was disconnected and capped, and the system was abandoned in 
place concurrent with this change (Romero September 2003). Waste in the septic tank was 
removed and managed according to SNL/NM policy. The empty and decontaminated septic 
tank was inspected by the NMED on January 26, 1996, and a closure form was signed by the 
NMED (SNLINM January 1996). The septic tank and associated seepage pit were then 
backfilled with clean, native soil from the area in early 1996. The HE drain system seepage pits 
are inactive, have not been backfilled, and rinse water from HE machining operations at the 
facility is currently directed to large, polypropylene tanks that are routinely tested and drained. 

Environmental concern about DSS SWMU 154 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic and HE 
drain system seepage pits at this site. Because operational records were not available, the 
investigation was planned to be consistent with other DSS site investigations and to sample for 
possible COCs that may have been released during facility operations. 

The ground surface in the vicinity of the site slopes to the west. The closest drainage lies 
immediately south of the site and terminates in the playa just west of KAFB. No springs or 
perennial surface-water bodies are located within 3.1 miles of the site. Average annual 
rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 
8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is potentially rapid 
because the surface slopes to the west. Infiltration of precipitation is almost nonexistent as 
virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNL/NM March 1996}. Most of the area immediately surrounding DSS SWMU 154 is unpaved 
with some native vegetation, and no storm sewers are used to direct surface water away from 
the site. 

DSS SWMU 154 lies at an average elevation of approximately 5,586 feet above mean sea level. 
The groundwater beneath the site occurs in confined conditions in highly fractured granite 
bedrock. As measured in the nearest groundwater monitoring well, CTF-MW2, approximately 
340 feet to the southwest of Building 9960, groundwater is approximately 44 feet bgs. 
Groundwater flow is thought to be to the west in this area (SNL/NM April 2004). The nearest 
production wells are KAFB-4, and KAFB-11, approximately 4. 7 and 4.3 miles to the northwest 
and north, respectively. 
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3.2 Data Quality Objectives 

Soil sampling was conducted in October 1994, October 1995, June and July 1996, March 1997, 
and January 1998 in accordance with the rationale and procedures described in the approved 
"Septic Tanks and Drainfields ADS [Activity Data Sheet]-1295 RCRA Facility Investigation [RFI] 
Work Plan" (SNL/NM March 1993), the SAP for the RFI of the OU 1295 septic tanks and 
drainfields (IT March 1994), and subsequent site-specific addenda to the Work Plan and SAP 
based upon discussions with the NMED/HRMB. 

Groundwater sampling was conducted at DSS SWMU 154 on a quarterly basis from July 2002 
to June 2004. Groundwater is not evaluated in this risk assessment because, with the 
exception of arsenic and fluoride, concentrations of detected COGs were below promulgated 
regulatory limits. Although fluoride in groundwater slightly exceeds the New Mexico maximum 
allowable concentration for fluoride, the concentrations are below the EPA MCL. Arsenic 
concentrations exceed the EPA MCL. Both of these constituents are believed to be naturally 
occurring and not associated with a release. In addition, no groundwater exposure pathway 
exists at this site. 

The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 3.2-1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COGs at DSS SWMU 154 was effluent discharged to the environment from 
the three seepage pits at this site. 

In October 1994, soil samples were collected from boreholes drilled adjacent to the septic tank 
and associated seepage pit, and adjacent to the two HE drain system seepage pits using a 
Geoprobe™. In October 1995, June and July 1996, and March 1997, additional soil samples 
were collected from boreholes drilled adjacent to, and at increasing distances outward from the 
two HE seepage pits. Finally, in January 1998 samples were collected from boreholes drilled 
through the center of, and beneath, the two HE seepage pits. Soil boring locations at DSS 
SWMU 154 are shown in Figure 1.2-2. 

The October 1994 soil samples were collected from one borehole drilled on either side of both 
the east system septic tank and seepage pit, and on either side of the two HE drain system 
seepage pits. Samples were collected at one depth in the boreholes adjacent to the septic tank. 
The sampling interval started at 9.5 feet bgs, a depth equal to the base of the tank. Samples 
were collected at two depth intervals in the boreholes adjacent to the septic system seepage pit. 
The upper interval started at 1 0 feet bgs, a depth equal to the base of the seepage pit. The 
second interval started at 10 feet below the top of the upper interval, or 20 feet bgs. Because of 
shallow bedrock at the site, samples could be collected from only one depth interval in 
boreholes adjacent to the HE seepage pits, starting at 21.5 feet bgs in the northern HE seepage 
pit boreholes and 23 feet bgs in boreholes adjacent to the southern HE seepage pit. 
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Table 3.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 154 Potential COC 
Sampling Area(s) Source 

Soil adjacent to, and Effluent discharged 
beneath, the septic to the environment 
tank from the septic tank 

Soil adjacent to, and Effluent discharged 
beneath, the septic to the environment 
system seepage pit from the seepage pit 

Soil adjacent to, and Effluent discharged 
beneath, the to the environment 
northern HE drain from the seepage pit 
system seepage pit 
Soil adjacent to, and Effluent discharged 
beneath, the to the environment 
southern HE drain from the seepage pit 
system seepage pit 

coc 
DSS 
HE 

= Constituent of concern. 

NA 
SWMU 

= Drain and Septic Systems. 
=High explosive(s). 
= Not applicable. 
=Solid Waste Management Unit. 

Number of Sample 
Sampling Density Sampling Location 
Locations (samples/acre) Rationale 

2 NA Evaluate potential COC 
releases to the environment 
from effluent discharged 
from the septic tank 

2 NA Evaluate potential COC 
releases to the environment 
from effluent discharged 
from the seepage pit 

8 NA Evaluate potential COC 
releases to the environment 
from effluent discharged 
from the se~age _Qit 

8 NA Evaluate potential COC 
releases to the environment 
from effluent discharged 
from the se~age pit 

In October 1995, shallow bedrock again frustrated attempts to collect additional samples from 
boreholes adjacent to the HE seepage pits. Only one composite sample from locations SP2-2 
and SP1-1 {Figure 1.2-2) from 23 to 25 feet bgs was collected and analyzed for HE compounds. 

In June and July 1996, samples were collected from boreholes adjacent to, and at step-out 
locations from the northern and southern HE seepage pits {locations SP2-1 through SP2-5, 
and SP1-1 through SP1-5 in Figure 1.2-2). Sample collection depths started from 21.5 to 
27 feet bgs in boreholes around the northern HE seepage pit and 23 to 26.5 feet bgs in 
boreholes around the southern HE seepage pit. 

In March 1997, samples were collected from two additional step-out locations around the 
northern and southern HE seepage pits {locations SP2-6 and SP2-7 and SP1-6 and SP1-7 in 
Figure 1.2-2). Sampling depths started from 24.3 to 26 feet bgs in these boreholes. 

In January 1998, as part of a five-site sampling comparison study required by the NMED 
{Dinwiddie January 1998), additional samples were collected at DSS SWMU 154 from 
boreholes drilled through the center of, and beneath, the two HE seepage pits {locations SP1-8 
and SP2-8 in Figure 1.2-2). Samples were collected starting at a depth of 24 feet bgs in 
borehole SP1-8 and starting at a depth of 23 feet bgs in borehole SP2-8. The analytical results 
were submitted to the NMED, and were evaluated and summarized in an internal NMED report 
(McDonald November 1998). 
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Soil samples were collected using procedures described in the RFI Work Plan (SNLINM March 
1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994) and other DSS 
SWMU 154-specific documents. Table 3.2-2 summarizes the types of confirmatory and QNQC 
samples collected at the site and the laboratories that performed the analyses. 

The DSS SWMU 154 soil samples were analyzed for VOCs, SVOCs, HE compounds, RCRA 
metals, hexavalent chromium, nitrate/nitrite, isotopic uranium, tritium, and radionuclides by 
gamma spectroscopy. The samples were analyzed by off-site laboratories (Quanterra 
Environmental Services [QES], Lockheed Analytical Services [LAS], General Engineering 
Laboratories, Inc. [GEL], and the on-site SNLINM Environmental Restoration Chemistry 
Laboratory, the Explosive Components Facility Laboratory, and Radiation Protection Sample 
Diagnostics (RPSD) Laboratory. Table 3.2-3 summarizes the analytical methods and the data 
quality requirements from the RFI Work Plan (SNLINM March 1993) and the SAP for the RFI of 
septic tanks and drainfields (IT March 1994 ). 

QNQC samples were collected during the sampling effort according to the ER Project Quality 
Assurance Project Plan. The QNQC samples consisted of two TBs (for VOCs only), one field 
duplicate for VOCs, SVOCs, and hexavalent chromium, and three duplicates for HE compounds 
and RCRA metals. One EB was collected for HE compounds, two EBs were collected for VOCs 
and SVOCs, and three EBs were collected for RCRA metals. No significant QNQC problems 
were identified in the QNQC samples. 

All of the DSS SWMU 154 soil sample results were verified/validated by SNLINM. The off-site 
laboratory results from QES, LAS, and GEL were reviewed according to "Verification and 
Validation of Chemical and Radiochemical Data," TOP 94-03, Rev. 0 (SNL/NM July 1994), 
SNLINM ER Project "Data Validation Procedure for Chemical and Radiochemical Data," 
AOP 00-003 (SNLINM December 1999), or earlier ER Project AOPs. The gamma spectroscopy 
data from the RPSD Laboratory were reviewed according to "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNLINM July 1996b) or an earlier 
procedure. The reviews confirmed that the analytical data are defensible and therefore 
acceptable for use in this RSI response. Therefore, the data quality objectives (DQOs) have 
been fulfilled. 

3.3 Determination of Nature, Rate, and Extent of Contamination 

3.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 154 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the RFI Work Plan 
(SNLINM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual site model for SWMU 154, which is presented in this risk 
assessment. The quality of the data specifically used to determine the nature, migration rate, 
and extent of contamination is described in the following sections. 
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Table 3.2-2 
Number of Confirmatory Soil and QAJQC Samples Collected from DSS SWMU 154 

HE RCRA Hexavalent Isotopic 
Sample Type VOCs SVOCs Compounds Metals Chromium Nitrate/Nitrite Uranium 

Confirmatory 12 12 17 22 12 6 3 
Du_Qiicates 1 1 3 3 1 0 0 
EBs and TBsa 4 2 1 3 0 0 0 
Total Samples 17 15 21 28 13 6 3 
Analytical Laboratory GEL, QES GEL, QES ECF, ERCL, ERCL, GEL, GEL. QES ECF GEL 

GEL. LAS LAS, QES 
-

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
ECF = Explosive Components Facility Laboratory. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
LAS = Lockheed Analytical Services. 
QA/QC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB = Trip blank. 
VOC =Volatile organic compound. 

Gamma 
Spectroscopy 

Tritium Radionuclides 
2 4 
0 0 
0 0 
2 4 

LAS RPSD 
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Table 3.2-3 
Summary of Data Quality Requirements for DSS SWMU 154 

Analytical Methoda Data Quality Level QES LAS GEL ECF 
VOCs Defensible 10 None 2 None 
EPA Method 8260 
SVOCs Defensible 10 None 2 None 
EPA Method 8270 
HE Compounds Defensible None None 2 11 
EPA Method 8330 or equivalent 
RCRA Metals Defensible 10 None 2 None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible ' 10 None 2 None 
EPA Method 71 96A 
Nitrate/Nitrite Defensible None None None 6 
EPA Method 300 Modified 
Isotopic Uranium Defensible None None 3 None 
HASL-300 or equivalent 
Tritium Defensible None 2 None None 
EPA Method 906.0 or equivalent 
Gamma Spectroscopy Defensible None None None None 
Radionuclides 
EPA Method 901.1 

- - _L 
-~ --

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and equipment blanks. 
8 EPA methods from EPA (November 1986). 
DSS = Drain and Septic Systems. QA/QC = Quality assurance/quality controL 
ECF = Explosive Components Facility Laboratory. QES = Quanterra Environmental Services. 

ERCL 
None 

None 

4 

10 

None 

None 

None 

None 

None 

EPA =U.S. Environmental Protection Agency. RCRA =Resource Conservation and Recovery Act. 

RPSD 
None 

None 

None 

None 

None 

None 

None 

None 

4 

-~ -

ERCL = Environmental Restoration Chemistry Laboratory. RPSD = Radiation Protection Sample Diagnostics Laboratory. 
GEL = General Engineering Laboratories, Inc. SVOC = Semivolatile organic compound. 

~ HASL = Health and Safety Laboratory. SWMU = Solid Waste Management Unit. 
~ HE =High explosive(s). VOC =Volatile organic compound. 
8 LAS = Lockheed Analytical Services. 
~ 
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3.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
SWMU 154 are evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, RCRA metals, hexavalent 
chromium, isotopic uranium, tritium, and radionuclides by gamma spectroscopy. The analytes 
and methods listed in Tables 3.2-2 and 3.2-3 are appropriate to characterize the COCs and 
potential degradation products at SWMU 154. 

3.3.3 Rate of Contaminant Migration 

The septic system at DSS SWMU 154 was deactivated in the early 1990s when Building 9960 
was connected to an extension of the City of Albuquerque sanitary sewer system. The HE 
seepage pits also became inactive about that time when rinsate water started to be collected in 
polyethylene tanks for proper disposal. The migration rate of COCs that may have been 
introduced into the subsurface via the seepage pits at this site was therefore dependent upon 
the volume of aqueous effluent discharged to the environment from these systems when they 
were operational. Any migration of COCs from this site after use of the seepage pits was 
discontinued has been predominantly dependent upon precipitation. However, it is highly 
unlikely that sufficient precipitation has fallen on the site to reach the depth at which COCs may 
have been discharged to the subsurface from this system. Analytical data generated from the 
soil sampling conducted at the site are adequate to characterize the rate of COC migration at 
SWMU 154. 

3.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at 20 locations adjacent to the 
effluent release points (septic tank and seepage pits) at the site to assess whether releases of 
effluent from the systems caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 9.5 feet bgs adjacent to the 
septic tank and at 10 and 20 feet bgs adjacent to the septic system seepage pit. In boreholes 
drilled through the center of, and around, the two HE seepage pits, samples were collected 
starting at depths of approximately 21.5 to 25 feet bgs, the approximate depth of the seepage 
pits. Sampling intervals started at the depths at which effluent discharged from the septic tank 
and seepage pits would have entered the subsurface environment at the site. This sampling 
procedure was required by NMED regulators and has been used at numerous DSS-type sites at 
SNL/NM. The soil samples are considered to be representative of the soil potentially 
contaminated with the COCs at this site and are sufficient to determine the vertical extent of 
COCs. 

3.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
SWMU 154 NFA proposal (SNLJNM August 1997) describes the identification of COCs and the 
sampling that was conducted in order to determine the concentration levels of those COCs 
across the site. Generally, COCs evaluated in this risk assessment include all detected organic 
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and all inorganic and radiological COCs for which samples were analyzed. When the detection 
limit of an organic compound is too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound is retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation uses only the maximum concentration value of each COC found for 
the entire site. The SNL/NM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 3.4-1 and 3.4-2. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 3.4-1 lists the nonradiological COCs and Table 3.4-21ists the radiological COCs for the 
human health risk assessment at DSS SWMU 154. All samples were collected from depths of 
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNL/NM maximum background concentration values (Dinwiddie 
September 1997). Section 3.6.4 discusses the results presented in Tables 3.4-1 and 3.4-2. 

3.5 Fate and Transport 

The primary releases of COCs at DSS SWMU 154 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9960 septic and HE drain systems. Wind, water, and 
biota are natural mechanisms of COC transport from the primary release point; however, 
because the discharge was to subsurface soil, none of these mechanisms are considered to be 
of potential significance as transport mechanisms at this site. Because the seepage pits are no 
longer active, additional infiltration of water is not expected. Infiltration of precipitation is 
essentially nonexistent at DSS SWMU 154, as virtually all of the moisture either drains away 
from the site or evaporates. When soil samples were collected around the two HE seepage 
pits, a hard layer was encountered at approximately 25 feet bgs. This hard layer could be either 
granitic bedrock· or a heavily-cemented caliche layer, similar to that found from 18 to 32 feet bgs 
during the drilling for monitoring well CTF-MW2. Discharges from the seepage pits would tend 
to be trapped atop this layer and have a minimal potential to migrate into deeper groundwater. 
No HE compounds were detected in soil samples collected from the eight perimeter boreholes 
SP1-4 through SP1-7, and SP2-4 through SP-7 (Figure 1.2-2) that surround the two HE 
seepage pits. These samples indicate that the HE contamination is limited to the immediate 
area around the HE seepage pits. 

Furthermore, the regional groundwater in this area appears to be present under confined 
conditions. When well CTF-MW2 was drilled, approximately 110 feet of low-permeability silty 
and clayey gravels, and a 14-foot-thick caliche layer, were penetrated before reaching highly
fractured granitic bedrock. Drilling records indicate that water was first encountered at 
approximately 95 feet bgs, near the contact between the granite and the overlying sediments. 
After the monitoring well was constructed, the water level stabilized at approximately 
42 feet bgs, indicating confined groundwater conditions. It seems probable that the low
permeability sediments and the caliche layer act as a confining layer which would not only 
retard the upward rise of the regional groundwater, but also retard the downward migration of 
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coc 
Inorganic 

Arsenic 

Barium 

Cadmium 

Chromium, total 

Chromium VI 

Lead 

Mercury 

Selenium 

Silver 

Organic 

Acetone 

2-Amino-4,6-
dinitrotolueneh 
4-Amino-2,6-
dinitrotolueneh 
2,4-Dinitrotoluene 

HMX 

Methylene Chloride 

3-Nitrotoluene 

4-Nitrotoluene 

RDX 

Toluene 
1 ,3 ,5-Trinitrobenzene 

2.4,6-Trinitrotoluene 

Table 3.4-1 
Nonradiological COCs for Human Health Risk Assessment at DSS SWMU 154 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNLINM BCF 
(All Samples) Concentration Background Screening (maximum Log K0w 

(ma/ka) (ma/ka)a Value? aauatic) (for oraanic COCs) 

7.25 7 No 44c --
1,740 214 No 170d --
0.63 J 0.9 Yes 64C --
15.2 12.8 No 16C --
0.1 9 NC Unknown 16C --
30.0 11.8 No 49c --
0.059 <0.1 Yes 5,500C --
5.0 9 <1 No soo1 --
6.2 <1 No o.sc --

0.0073 J NA NA 0.699 -0.249 

1.9 NA NA 5,225i 1.72i 

1.2 NA NA 5,225i 1.72i 

0.75 NA NA 204i 1.98i 

81 NA NA 0.49i 0.26k 

0.0038 J NA NA 59 1.259 

0.098 NA NA 16i 2.45i 

0.190 NA NA <100i 2.3i 

12.0 NA NA 9' 0.97i 

o.oozse NA NA 10.7C 2.39C 

5.2 NA NA 23i 1.1 i 

1,430 NA NA 453m 1.6i ~ 
~ 
"' Refer to footnotes at end of table. 
0 
:,;. 
0> 

~ 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

No 

No 

No 

Yes 
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Table 3.4-1 (Concluded) 
Nonradiological COGs for Human Health Risk Assessment at DSS SWMU 154 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Coyote Test Field Area Supergroup. Lead background value is from the Southwest Area Supergroup. 
bNMED March 1998a. 
cvanicak March 1997. 
dNeumann 1976. 
9 Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the maximum detected concentration or analyte was not detected 
at all). 
1Callahan et al. 1979. 
9Howard 1990. 
h2,6-Dinitrotoluene was used as a surrogate chemical. 
iMicromedex, Inc. 1998. 
iRosenblatt et al. 1991. 
kMaxwell and Opresko 1996. 
1Talmage et al. 1996. 
mralmage and Opresko 1995. 
BCF = Bioconcentration factor. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
J 

Kow 
Log 
mg/kg 
NA 
NC 
NMED 
RDX 
SNL!NM 
SWMU 

= Estimated concentration. 
= Octanol-water partition coefficient. 
=Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
= Sandia National Laboratories/New Mexico. 
=Solid Waste Management Unit. 
= Information not available. 
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coc 
Cesium-137 
Thorium-232 
Tritium 
Uranium-235 
Uranium-238 

Table 3.4-2 
Radiological COGs for Human Health Risk Assessment at DSS SWMU 154 with 
Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNLINM Background Equal to the Applicable 
(All Samples) Activity SNLINM Background BCF 

(pCi/g)a (pCi/g)b Screening Value? (maximum aquatic) 
NO (0.0421) 0.079 Yes 3,000d 

0.553 1.01 Yes 3,000d 
NO (0.006) 0.021e Yes NA 
NO (0.287) 0.18 No 900d 
NO (1.55) 1.4 No 900d 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 

Is COCa 
Bioaccumulator?c 

(BCF >40) 

Yes 
Yes 
No 

Yes 
Yes 

bOinwiddie September 1997, Coyote Test Field Area Supergroup. Cesium-137, thorium-232, and uranium-235 values from Southwest Area 
Supergroup. 
cNMED March 1998a . 
dBaker and Soldat 1992 . 
9Tharp February 1999, 420 pCi/g = 0.021 pCi/g assuming a density of 1 gram/cubic centimeter and a 5 percent soil moisture. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCilg = Picocurie(s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

i 
. 



COCs, and further reduce the possibility of any potential COCs to reach the regional 
groundwater through the unsaturated zone. This hypothesis is supported by the fact that no HE 
compounds have been detected in groundwater samples collected from well CTF-MW2. 

The COCs at DSS SWMU 154 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. Transformations of these 
inorganic constituents could include changes in valence (oxidation/reduction reactions) or 
incorporation into organic forms (e.g., the conversion of selenite or selenate from soil to selena
amino acids in plants). Radiological COCs will undergo decay to stable isotopes or radioactive 
daughter elements. However, because of the long half-lives of the radiological COCs 
(uranium-235 and uranium-238), the aridity of the environment at this site, and the lack of 
potential contact with biota, none of these mechanisms are expected to result in significant 
losses or transformations of the inorganic COCs. 

The organic COCs at DSS SWMU 154 consist of VOCs and HE compounds. Organic COCs 
may be degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires 
light and therefore takes place in the air, at the ground surface, or in surface water. 
Hydrolysis includes chemical transformations in water and may occur in the soil solution. 
Biotransformation (i.e., transformation caused by plants, animals, and microorganisms) may 
occur; however, biological activity may be limited by the arid environment at this site. Because 
of the depth of the COCs in the soil, the loss of VOCs through volatilization is expected to be 
minimal. 

Table 3.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 154. 
The COCs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the regional groundwater at this site is not likely. The potential for 
transformation of COCs is low, and loss through decay of the radiological COCs is insignificant 
because of the long half-lives. 

Table 3.5-1 
Summary of Fate and Transport at DSS SWMU 154 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 
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3.6 Human Health Risk Assessment 

3.6.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed 
to the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI)) and estimated excess cancer 
risks are calculated for nonradiological COGs and background. For radiological COGs, 
the incremental total effective dose equivalent {TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the EPA, NMED, and DOE to 
determine whether further evaluation and potential site cleanup are required. 
Nonradiological COC risk values also are compared to background risk so that an 
incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

3.6.2 Step 1. Site Data . 

Section 3.1 of this risk assessment provides the site description and history for DSS 
SWMU 154. Section 3.2 presents a comparison of results to DQOs. Section 3.3 discusses the 
nature, rate, and extent of contamination. 

3.6.3 Step 2. Pathway Identification 

DSS SWMU 154 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Annex C for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the regional groundwater are considered. Depth to groundwater at 
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DSS SWMU 154 is approximately 44 feet bgs and low-permeability sediment and a caliche 
layer would retard the downward migration of COCs to the regional groundwater. No intake 
routes through plant, meat, or milk ingestion are considered appropriate for either the industrial 
or residential land-use scenarios. Figure 3.6.3-1 shows the conceptual site model flow diagram 
for SWMU 154. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

3.6.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

3.6.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM 
maximum screening levels for this area. The SNL/NM maximum background concentration was 
selected to provide the background screen in Table 3.4-1 and used to calculate risk attributable 
to background in Section 3.6.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNL/NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

3.6.4.2 Results 

Tables 3.4-1 and 3.4-2 show the DSS SWMU 154 maximum COC concentrations that were 
compared to the SNL/NM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. For the nonradiological COCs, six constituents were measured 
at concentrations greater than their background screening values. One constituent (hexavalent 
chromium) does not have a quantified background screening concentration; therefore it is 
unknown whether this COC exceeds background. Twelve constituents are organic compounds 
that do not have corresponding background screening values. 
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The maximum concentration value for lead is 30 mg/kg. The EPA intentionally does not provide 
any human health toxicological data on lead; therefore, no risk parameter values could be 
calculated. However, NMED guidance for lead screening concentrations for construction and 
industrial land-use scenarios are 750 and 1,500 mg/kg, respectively (Olson and Moats March 
2000). The EPA screening guidance value for a residential land-use scenario is 400 mg/kg 
(Laws July 1994). The maximum concentration value for lead at this site is less than all the 
screening values; therefore, lead is eliminated from further consideration in the human health 
risk assessment. 

For the radiological COCs, two constituents (uranium-235 and uranium-238) exhibited MDA 
values greater than the background screening levels. 

3.6.5 Step 4. Identification of Toxicological Parameters 

Tables 3.6.5-1 (nonradiological) and 3.6.5-2 (radiological) list the COCs retained in the risk 
assessment and the values for the available toxicological information. The toxicological values 
for the nonradiological COCs presented in Table 3.6.5-1 were obtained from the Integrated Risk 
Information System (IRIS) (EPA 2004a), the Health Effects Assessment Summary Tables 
(HEAST) (EPA 1997a), the Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004), Risk Assessment Information System (ORNL 2003), and EPA 
Region 6 databases (EPA 2004b). Dose conversion factors (DCFs) used in determining the 
excess TEDE values for radiological COCs for the individual pathways are the default values 
provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following 
documents: 

3.6.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section 3.6.6.1 describes the exposure assessment for this risk assessment. Section 3.6.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both the industrial and residential land-use 
scenarios. 
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Table 3.6.5-1 
Toxicological Parameter Values for DSS SWMU 154 Nonradiological COGs 

RfD0 RfDinh SF0 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)-1 

Inorganic 
Arsenic 3E-4° M -- -- 1.5E+0° 
Barium 7E-2° M 1.4E-49 -- --
Chromium 1.5E+0° L -- -- --
Chromium VI 3E-3° L 2.3E-6° L --
Selenium SE-3° H -- -- --
Silver SE-3° L -- -- --
Organic 
Acetone 1 E-1 c L 1 E-1 1 -- --
2-Amino-4,6- 1 E-39 -- 1 E-31 -- --
dinitrotolueneh 
4-Amino-2,6- 1 E-39 -- 1E-31 -- --
dinitrotolueneh 
2,4-0initrotoluene 2E-3° H 2E-31 -- --
HMX 5E-2° L SE-21 -- --
Methylene Chloride 6E-2° M 8.6E-1 e -- 7.5E-3° 
3-Nitrotoluene 1 E-21 -- 1 E-29 -- --
4-Nitrotoluene 1 E-21 -- 1 E-29 -- --
ROX 3E-3° H 3E-31 -- 1.1E-1° 
Toluene 2E-1° M 1.1E-1° M --
1 ,3,5-Trinitrobenzene 3E-2° M 3E-21 -- --
2,4,6-Trinitrotoluene SE-4° M SE-41 -- 3E-2° 

8 Confidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A =Human carcinogen. 

SFinh 

j_ mg/kQ-d )' 1 

1.5E+1° 

--
--

4.2E+1° 

--
--

--
--

--

--
--

1.6E-3° 

--
--

1.1E-1 1 

--
--

3E-21 

82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
C = Possible human carcinogen. 
0 = Not classifiable as to human carcinogenicity. 

0 Toxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMEO (February 2004). 
9Toxicological parameter values from HEAST (EPA 1997a). 
'Toxicological parameter values from EPA Region 6 (EPA 2004b). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
h2,6-0initrotoluene was used as a surrogate chemical. 

Cancer Classb ABS 

A 0.03° 
0 0.01d 
0 0.01d 
A 0.01° 
0 0.01d 
0 0.01d 

0 0.019 

-- 0.019 

-- 0.019 

-- 0.019 
0 0.1d 
82 0.1d 

-- 0.019 

-- 0.019 
c 0.1° 
0 0.1d 

-- 0.019 
c 0.1° 
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ASS 
coc 
DSS 
EPA 
HEAST 
HMX 
IRIS 
mg/kg-d 
(mg/kg-d)"1 

NMED 
RDX 

RfDinh 
RfDO 
SFinh 
SFO 
SWMU 

Table 3.6.5-1 (Concluded) 
Toxicological Parameter Values for DSS SWMU 154 Nonradiological COCs 

= Gastrointestinal absorption coefficient. 
=Constituent of concern. 
= Drain and Septic Systems. 
= U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
= Octahydro-1,3,5, 7 -tetranitro-1 ,3,5,7 -tetrazocine. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
=Per milligram per kilogram-day. 
= New Mexico Environment Department. 
= Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Solid Waste Management Unit. 
= Information not available . 



Table 3.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 154 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 
Uranium-238 6.20E-11 1.20E-08 6.60E-08 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF

0 
=Oral (ingestion) slope factor. 

SWMU = Solid Waste Management Unit. 

3.6.6.1 Exposure Assessment 

Annex C provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
annex shows parameters for both industrial and residential land-use scenarios. The equations 
for nonradiological COCs are based upon the Risk Assessment Guidance for Superfund 
(RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 1989), the 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004), as well as other EPA and NMED guidance documents, and reflect the reasonable 
maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the radiological 
COCs, the coded equation provided in RESRAD computer code is used to estimate the 
incremental TEDE and cancer risk for individual exposure pathways. Further discussion of this 
process is provided in the "Manual for Implementing Residual Radioactive Material Guidelines 
Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for this site is 
industrial, risk and TEDE values for a residential land-use scenario are also presented. 

3.6.6.2 Risk Characterization 

Table 3.6.6-1 shows an HI of 4.72 for the DSS SWMU 154 nonradiological COCs and an 
estimated excess cancer risk of 3E-5 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COCs. Table 3.6.6-2 shows an HI of 0.03 and an estimated 
excess cancer risk of 4E-6 for the SWMU 154 associated background constituents under the 
designated industrial land-use scenario. 
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Table 3.6.6-1 
Risk Assessment Values for DSS SWMU 154 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Arsenic 7.25 0.03 5E-6 0.33 2E-5 
Barium 1,740 0.03 -- 0.33 --
Chromium 15.2 0.00 -- 0.00 --
Chromium VI 0.1b 0.00 2E-10 0.00 5E-10 
Selenium 5.0b 0.00 -- 0.01 --
Silver 6.2 0.00 -- 0.02 --
Or-g_anic 
Acetone 0.0073 J 0.00 -- 0.00 --
2-Amino-4,6- 1.9 0.00 -- 0.02 --
dinitrotoluenec 
4-Amino-2,6- 1.2 0.00 -- 0.02 --
dinitrotoluenec 
2,4-Dinitrotoluene 0.75 0.00 -- 0.01 --
HMX 81 0.00 -- 0.03 --
Methylene Chloride 0.0038 J 0.00 2E-8 0.00 5E-8 
3-Nitrotoluene 0.098 0.00 -- 0.00 --
4-Nitrotoluene 0.190 0.00 -- 0.00 --
RDX 12.0 0.00 8E-7 0.07 3E-6 
Toluene 0.0025b 0.00 -- 0.00 --
1 , 3, 5-T rinitrobenzene 5.2 0.00 -- 0.00 --
2,4,6-Trinitrotoluene 1,430 4.65 3E-5 46.81 9E-5 

Total 4.72 3E-5 47.65 1E-4 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detected limit is greater than the maximum 
detected concentration). 
c2,6-Dinitrotoluene was used as a surrogate chemical. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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Table 3.6.6-2 
Risk Assessment Values for DSS SWMU 154 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard Cancer 
coc (mglkg) Index Risk 

Arsenic 7.0 0.03 4E-6 
Barium 214 0.00 --
Chromium 12.8 0.00 --
Chromium VI NC -- --
Selenium <1 -- --
Silver <1 -- --

Total 0.03 4E-6 

aoinwiddie September 1997, Coyote Test Field Area Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.32 2E-5 
0.04 --
0.00 --
- --
-- --
-- --

0.36 2E-5 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE 
of 1.5E-1 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS SWMU 154 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 1.3E-6. 

For nonradiological COCs under the residential land-use scenario, the HI is 47.65 with an 
estimated excess cancer risk of 1 E-4 {Table 3.6.6-1 ). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although the 
EPA (1991) guidelines generally recommend that inhalation not be included in a residential 
land-use scenario, this pathway is included because of the potential for soil in Albuquerque, 
New Mexico, to be eroded and for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered (see 
Annex C). Table 3.6.6-2 shows an HI of 0.36 and an estimated excess cancer risk of 2E-5 for 
the DSS SWMU 154 associated background constituents under the residential land-use 
scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
4.0E-1 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 154 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 154 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 3.9E-6. The excess cancer risk from 
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the nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b). This summation is tabulated in Section 3.6.9. 

3.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial {the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 4.72 (greater 
than the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 3E-5. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is above the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, the HI is 0.03 with an 
excess cancer risk of 4E-6 for nonradiological COCs. The incremental risk is determined by 
subtracting risk associated with background from potential COC risk. These numbers are not 
rounded before the difference is determined and therefore may appear to be inconsistent with 
numbers presented in tables and within the text. For conservatism, the background constituents 
that do not have quantified background screening concentrations are assumed to have a hazard 
quotient of 0.00. The incremental HI is 4.69 and the estimated incremental excess cancer risk 
is 2.58E-5 for the industrial land-use scenario. 

Although both the HI and estimated excess cancer risk are above the NMED guidelines for the 
industrial land-use scenario, maximum concentrations were used in the risk calculation. The 
maximum concentration for 2,4,6-trinitrotoluene (the main contributor to the risk) was from a 
single composite sample collected from two borings next to the north and south HE seepage 
pits. In order to confirm the high 2,4,6-trinitrotoluene concentration and to define the size of the 
possible release, additional discrete (i.e., noncomposited) samples were collected from 
boreholes at the same two locations used for the composited HE compound sample (SP1-1 and 
SP2-2 in Figure 1.2-2), and from additional boreholes drilled directly beneath, and surrounding, 
the two seepage pits. The maximum 2,4,6-trinitrotoluene concentration measured in the 
additional discrete samples was 102 mg/kg in sample SP1-1-24-26. Using the maximum 
concentration in discrete samples from the additional sampling for the main contributor to 
excess cancer risk and hazards, 2,4,6-trinitrotoluene (102 mg/kg), reduces the total HI and 
estimated excess cancer risk to 0.40 and 7E-6, respectively. The incremental HI and excess 
cancer risk are reduced to 0.36 and 2.43E-6, respectively. Thus, by using the discrete sampling 
maximum concentration in the risk calculations, both the total and incremental HI and estimated 
excess cancer risks are below NMED guidelines. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
1.5E-1 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b ). The estimated incremental excess cancer risk is 1.3E-6. 

Using the maximum 2,4,6-trinitrotoluene concentration (1 ,430 mg/kg), the calculated HI for the 
nonradiological COCs under the residential land-use scenario is 47.65, which is above 
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numerical guidance. The estimated excess cancer risk is 1 E-4. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is above the suggested acceptable risk value. The incremental 
HI is 47.28 and the estimated incremental excess cancer risk is 9.18E-5 for the residential land
use scenario. 

Although both the HI and estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario, maximum concentrations were used in the risk calculation. Using 
the maximum concentration from the additional discrete sampling for the main contributor to 
excess cancer risk and hazards, 2,4,6-trinitrotoluene (102 mg/kg), reduces the total HI and 
estimated incremental excess cancer risk to 4.15 and 3E-5, respectively. The incremental HI 
and excess cancer risk are reduced to 3. 79 and 8.69E-6, respectively. Thus, by using the 
discrete sampling maximum concentration in the risk calculations, the estimated incremental 
excess cancer risks are below NMED guidelines. In addition, the total and incremental HI 
values only slightly exceed unity. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
4.0E-1 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNLINM 
February 1998). The estimated incremental excess cancer risk is 3.9E-6. 

3.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 154 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
(SNL/NM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at 
effluent release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNLINM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at SWMU 154. 

Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 3.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Risk Assessment Information 
System (ORNL 2003), and Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
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System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for the nonradiological COCs are within the acceptable range for 
human health under the industrial land-use scenario compared to established numerical 
guidance. 

For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are below background 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

3.6.9 Summary 

DSS SWMU 154 contains identified COCs consisting of some inorganic, organic, and 
radiological compounds. Because of the location of the site, the designated industrial land-use 
scenario, and the nature of contamination, potential exposure pathways identified for this site 
include soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and 
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same 
exposure pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (4. 72) is greater than 
the accepted numerical guidance from the EPA. The estimated incremental excess cancer risk 
is 3E-5; thus, excess cancer risk is also above the acceptable risk value provided by the NMED 
for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 4.69, and the 
estimated incremental excess cancer risk is 2.58E-5 for the industrial land-use scenario. 

Although both the HI and estimated excess cancer risk are above the NMED guidelines for the 
industrial land-use scenario, maximum concentrations were used in the risk calculation. The 
maximum concentration for 2,4,6-trinitrotoluene (the main contributor to the risk) at 1,430 mg/kg 
was from a composite sample collected at HE seepage pits 1 and 2. As a result, additional 
discrete sampling was performed from beneath, and around, these two seepage pits. Using the 
maximum concentration from the additional discrete sampling for the main contributor to excess 
cancer risk and hazards, 2,4,6-trinitrotoluene (102 mg/kg), reduces the total HI and estimated 
incremental excess cancer risk to 0.40 and 7E-6, respectively. The incremental HI and excess 
incremental cancer risk are reduced to 0.37 and 2.43E-6, respectively. In addition, the discrete 
sampling from boreholes drilled after the initial composite sample was collected demonstrated 
that the high 2,4,6-trinitrotoluene concentration found in the composite sample was very limited 
in extent and could not be replicated in follow-on samples (SNL/NM August 1997). Thus, by 
using the discrete sampling maximum concentration in the risk calculations, both the total and 
incremental HI and estimated incremental excess cancer risks are below NMED guidelines. 

Using conservative assumptions and an RME approach to risk assessment, and using the 
2,4,6-trinitrotoluene concentration of 1 ,430 mg/kg in the composite sample, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (47.65) is above 
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the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-4. 
Thus, excess cancer risk is above the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001). The incremental HI is 47.28 and the 
estimated incremental excess cancer risk is 9.18E-5 for the residential land-use scenario. 

Although both the HI and estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario, maximum concentrations were used in the risk calculation. Using 
the maximum concentration from the additional discrete sampling for the main contributor to 
excess cancer risk and hazards, 2,4,6-trinitrotoluene (102 mg/kg), reduces the total HI and 
estimated incremental excess cancer risk to 4.15 and 3E-5, respectively. The incremental HI 
and excess cancer risk are reduced to 3. 79 and 8.69E-6, respectively. Thus, by using the 
discrete sampling maximum concentration in the risk calculations, the estimated incremental 
excess cancer risks are below NMED guidelines. In addition, the total and incremental HI 
values only slightly exceed unity. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COCs are 
much lower than EPA guidance values. The estimated TEDE is 1.5E-1 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997b). The corresponding estimated incremental cancer risk value is 1.3E-6 
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land
use scenario that results from a complete loss of institutional control is 4.0E-1 mrem/yr with an 
associated risk of 3.9E-6. The guideline for this scenario is 75 mrem/yr (SNL/NM February 
1998). Therefore, DSS SWMU 154 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 3.6.9-1. 

Table 3.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 154, Building 9960 Septic Systems Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.43E-6a 1.3E-6 3.7E-6 
Residential 8.69E-6a 3.9E-6 1.3E-5 

asased upon the maximum concentration from the discrete sampling locations. 
DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under the industrial land-use scenario. 
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3. 7 Ecological Risk Assessment 

3.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 154. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

3.7.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section 3.7.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

3.7.2.1 Data Assessment 

As indicated in Section 3.4, all COGs at DSS SWMU 154 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COGs 
are considered to be COPECs. 

3.7.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

3.7.2.3 Fate and Transport Potential 

The potential for the COGs to migrate from the source of contamination to other media or biota 
is discussed in Section 3.5. As noted in Table 3.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COGs at this site. 
Degradation, transformation, and radiological decay of the COGs also are expected to be of low 
significance. 
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3.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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4.1 

4.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITH CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of Corrective Action Complete (CAC) with controls (NMED April2004) 
is recommended for DSS SWMU 154 for the following reasons: 

4.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for the industrial land-use scenario when using the discrete confirmatory soil 
sample maximum concentration for HE compounds from boreholes adjacent to the 
two HE seepage pits. 

• Groundwater is not evaluated in the risk assessment because, with the exception 
of arsenic and fluoride, concentrations of detected COCs were below promulgated 
regulatory limits, and because no groundwater exposure pathway exists at this 
site. Although fluoride and arsenic in groundwater exceed the New Mexico 
maximum allowable concentration and the EPA MCL, respectively, the 
concentrations are believed to be naturally occurring and not associated with a 
release. 

• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 4.1, a determination of CAC with controls (NMED 
Apri12004) is recommended for DSS SWMU 154. This is consistent with the NMED's NFA 
Criterion 5, which states, "the SWMU/AOC has been characterized or remediated in accordance 
with current applicable state or federal regulations, and the available data indicate that 
contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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ANNEX A 
DSS SWMU 154 

Borehole Lithologic Log and Construction Diagram for 
Groundwater Monitoring Well CTF-MW2 



Sandia National Laboratorie!liNew Mexico 
Environmental Restoration Project 
CTF-MW2 
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Cas.,g Stickup (ft.) 2 99' 

Cof'ICrele Pad 

Casing OD (in.): 5.5" 
Casmg ID ('n.J: 5.0' 
CaSIOQ Matenal: Schedule eo PVC 

Initial water level: 41.87' (9/28/01) 

Grout/Backfill Interval 1'. 71'. Benton1te 
grout 

See.l Interval: 7t'- 94'. 3f8M B-entonite 
chips 

Secondary Pack Interval: 94'- 105', 
H2/l2 Monterrey sand 

Primal)' Pack Interval: 105' -135', 
#3 Monterrey sand 

Screen Interval: 11 0' • 130', 20-slot 
schedule 80 PVC 

Sump tnleiVRI: 130' • 135' 

Boreho'le caved lrorn 135' to 100'. 

Geologist: Mike Sanders 
Drilling Date: August 17, 2001 

Well Installation Date: August 17-18, 2001 

0 

-50 

·100 

·150 

SM. S<n'o sitt, 35% flne-med1um sand. 5"o fine
medium gravel. Ught brown (SYR 6/4) 

GM, 30"4 silt. 20% fine-coarse sand, 5()0k fine-coarse 
gravel { < 1·, angular-subroundect). ~%limestone, 
5trk mix of precambrian quartzite. gneiss, and 
granite. light brown (SYR 6/4). 

Cemented graveVcal,che. Gravel fragments, 70% 
limes1one, 300k precambrian quartzite, gneiss, and 
granite fragmer"lts (< 2"}. Dnlls like hard rock. 

GM. 20% s;lt, 30%. fine-coarse s.and. 50% fOe-coarse 
gravel(< 2.5~). Trace clay. Gravelfragments ere 
limestone, precambrian gneiss and quartzite. and 
occasional pale yellow-orange ( 10YR 816) tragmems 
of Abo formation siltstones. Poorty sorted, angulat
subrounded. 

GC, 30% clay/silt, 4Q-4 ti1e-coarse sand, 30°4 fine
medum gravel. F1ne fraction lit,tlt brown (5YR 614}. 
Drilled fast, clogged up hoses toward bottom ol 
interval, lfljected water @ 95' to clear hoses. 

Granite. pale reO-brown (IOYR 514). Drilled quickly. 
a~emmlng haro and sol\ :z<>nQs. 1\Woered high!~ 
tractured (lauhing?). Manganese and iron cemented 
breccia 0 145' (fauh breccia?). Hole caved from 
135'to 190' when ail string removed. TO 0 190' 



Attachment A 

Survey Data Completion Data 

FOP 94-45 
Rev.O 
P:lge 36 or 36 

Survey Date: ~+::i~---==~-,.:::-- Measured Depths 
Surveyed by;:,C.~~.;.:::~~:z!~ (feet below ground surface) 

State Plane Coordinates " ~........_ .......... ...J...~...J...It-.-.......-~!:.... Initial Water Level: 4/. 97 
1(~ 

ex) Easti'?9 - 4;i?l,ff?u4 --::-r- fAJ,JfiL / 
M Norttung- ~/Bf.eL Casing Stickup: ..,~,2-=:....;;.·....sL_9....__ ___ _ 

(above ground level) 
Surveyed Elevations 
(leet above sea level) 

Protective Casing: .s-s-7~ -~ 
(Eiev. 0- FOP 94-71) 

Top ollnner Well Casing: f::S/~9 ::S 
(Eiev C - FOP 94-71) 

Concrete Pad: 5~7 ~. 2 S 
(Eiev B - FOP 94-71) 

Ground Surface: 55"1 Z... • 74 
(Eiev A - FOP 94-71) 

Calculated Elevations 
(leet above sea level} 1..-.;;.: _ J 

Initial Water Level: 55 3/.07 fo/-''P~ 
rn~-----------------Comments: _______ _ 

Form Completed by: 1'/'. 5/fA-~~ 
Verified by: ------

301462.71.011cw ,., 

1 

-- _,, 
Casing 00 (in.):....:..:::>::::::::-•• -S~.,.-----
Casing 10 ~n.): _S:-.:...=...· .:::6:_1_' ____ _ 

I I 
1. Groui/Backfilllnterval: /- '7/ 

Material: /.5S:..,...,?lYJ;-~ (iiiet!Jur 

2. Seal Interval: '/_I 
1
-_ 91 1 

Material: "o/e '' a~,u-r. cy,,-;> ..s 

Sump Length: ~"5""::;;___1 _______ _ 

...,~ / 

Casing Deplh: ...,/'--"=>.J:;;:::...~~~~...,...~ 
Material: --~->==--C:W:..:.....;·~8d~/'0....L..=c 

5. Plug Back Interval Qf used): ,A/ -.JP
(Casing TO-Hole TO) _......lO=-../~,..---
Piug Material ~I used): IJ();IJ(£ 



ANNEX B 
DSS SWMU 154 

Groundwater Monitoring Well CTF-MW2 
Data Validation Reports for Eight Quarters of Sampling 

July 2002-June 2004 
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CONTRACT LABORATORY 
\)iot 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
p f or / 

--·-·· ··-· ~ ~· - ;J 605577 
Dept NoJMail Stop: 6133~~-1087 ~l~ Sampl~~~-~p~:i~filil ~~!~ "'Z!;- ':~ '!~~~~5~ C~trac! No: PO 21671 D Wasta Cnaractorlzallon 
ProjecVTaskManager: SueColhns/505-284-2546 O~f.n•rJ\11/aytj!!f}i!o- :~,~~~~ ·'{;~, l1:rft::f;g.;1ll~ :i{r, .!: ProJect/Task No.: 7223.01 .04 .01 -RCRA Dale=-----------
Projec! Name: SWMUDSS lab Contact Edie Kentt803-556-8171 SMO Authorization:~- ...tl. 0 Send: Preliminary/report to. _______ _ 

RBCOrd center Code: Lab Destination: GEL 'f IF II''~ l ~ () .£-; 0 V<~lidation Required 
logbook Ref. No.: ER 089 SMO Contact/Phorn~: Pam Puissant/505-844-3185 WeD J1U;" 0 Rolaasad by COC No.: 
Service Order No. CF 023-02 Send Report Ill SMO; Wt>ndy Palencia/505-84<1·3132 ~ ~- t;:B:;;il;-:1 T~o.;;:: ~S~an;;.d;;.;ia:...N:-;;a;.;;t:.;ion,;.;a~l-:-la-;b-s-;(A-:-c-c-ou-n~!s-:P::-a-y-abl~e),-
Location Tech Area / aa ,~}(" /_l.. 0/ P.O. Box 5800, MS.Q154 
Building NA Room NA ~ 7 U~ Reference LOV(available at SMO) Albuquerque. NM.,87185-0!54 

ER Sample 10 or Beginning ER Site Date/Time(hr) Sample Container Preserve Collection Sample Parameter & Method lab Sample 
Sample No.·Fraction Sample Location Detail Deeth lftl No. Collected Matrix fvce Volume AIIIB!4C Method Type Requested 10 

049493-001 CTF-MW2 120 154 07/17/021134 GW G 3x40m! HCL G SA VOC (8260) , J ~;,,;>~l 
049493-008 CTF-MW2 120 154 07/17/02 1135 GW P 500ml HN03 G SA RCRA Metals (6020) . 1, ~'~~'Jlb~' 
049493-D1 0 CTF-MW2 

1 
120 154 07/17/02 1140 FGW P 500ml HN03 G SA Major Cations (6020) , 3 t ~1

foQ ~ 
049493-012 CTF-MW2 120 154 07/17/021136 GW P 500ml NaOH G SA Total Cyanide (9012A) , lj bit$' 
049493-Q13 CTF·MW2 120 154 07/17/021137 GW P 250m! 4C G SA MajorAnions(300.0) , '; [~~\'.~~~ 
049493-D15 CTF-MW2 120 154 07/17/021138 GW AG 4x1L 4C G SA HighExploslves(B330} . G '('_c,'J.C1\'~ 
049493-016 CTF-MW2 120 154 07/17/021139 GW P 250m! H2S04 G SA NPN(353.1) . { !t:Pi.Z.~ 
049500-Q01 SWMUD-T84 NA NA 07/17/021134 DIW G 3x4Dml HCL G TB VOC(B260) • / ~-~~®~ I; 

. ·.w .. ,~."• 
' .. 0~-~ ' 

Ji:r. . 
RMMA D Yes 0 No Ref. No. Sqmple Tsackillg. ; , SmoUse Speclallnstructions!QC Requirements: Abn91)'ji~.·~ ~a'it~it~~n~.:: 
Sample Disposal D Return lo Client 0 Disposal by lab p~tl!! En1ered(mmfdd!YYJ'; . . EDO 0 Yes D No on RM~JI·~~~; •.: ;; 
Turnaround Time D 7 Day 0 15 Day 0 30 Day Entered by: ·· ::.:·:::: .. 'To· · ··~. ·· '' • ,· •. : , Raw Data PackagE Iii Yes D No · . · · ·' ,{j. · :f~i· }~, ~~ 
Return Samples By: D Negotiated TAT OG lnits. •Please send report to: . .J~ ~~r :.' \: 

N~mA ~·,nn::~flrA !nit r.nm ... :::~ny/nrn~ni?:JHnniPhnnoff"o.lluJ.,r T:. ..... J ... ...t. ... ,.. ... Jn.,..., C4??1kiC"o4n~··n=n~ ..,nA ..,r:-~.,. ·; ~; .. ~ . -: .· 
Sample Alfred Sa~tUianes ll· ·- ~ :::~- aewest:O~~;~~~a~:.-.~~-~~;~~~7·;~ .. -·~-.. -·~· .... ~ -~~·~v ... ~·~·v•v,.,.,..,,.,.,.,.,v-"u ... ,., .. , . ·~·r.(\ f': . ;., ') 

Team John Boyd t:~ iff.• _. ~ Shaw/61 35/284-3307/228-9231 Major Anions/ Br,Cl,Fl,S04 IV · .. ( , ~i . .i; 
Members Robert lynch k'./l'~,..~ ~ 1.05/844-4013/250-7090 FGW I Fltered in field wl.45 micron filter 1:·~ ·: · · ,'' ;~i : 

t..J c..-.- ~- .. _:;·;< :. : . i<: j~ :~; 

Please list a.s separate report. :;~X,~;, . ~ . · ... <; ~ 1: 
1.Relinaulshed by •'ti..a..f ,<; ,.:1::;::1_Q Ora. ~IJ Dale"1·2't-.t.''L Time ....._. ~·- 4.Relinauished bv Org. Date .. '",.Time . 

1. Received by ./.f.l,7l 'f. ~,.:~, <;;i. Om.bJ ~~ Dale 'Jft:"Z}r;'l. nme ~tJn 4, Received by Org. Date llme 
2.Rellnaulshed ~A ~ ~ C4t.,Om. /;ij~ Datei ezl 'bi!:. Time /.1 .1 r 5.Rellnouished bv Org. Date Time 
2. Received by ~ ·"- U,... Org. '(.. E;. L Date { /t.Yn.. Time 0 ":IL.' 5. Received b11 Org. Date llme 
3.Rellnqulshed by ) 0 Om. Date Time 6.Rellnaulshed by Org. Date Time 
3. Received by ..., _ Or!l. Date Time 6. Received by Org. Date ·- _ Time 

*7 & 15 Day Turnaround Time: ERCL requires prior notification. 
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' 

CONTRACT LABORATORY 
J)J 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
Internal Lab 

;V J;. Page....!..ol / 

Batch No. SARMIR No. ARICOCI 605579 
Dept. No./Mall Stop: 6133/MS-1087 Do~~;:~~les ~hip~: ·:~; c.:z 4rl'~r 's1110 9js~ Contract No: PO 21671 0 Wasta Characterization 
Project/Task Manager: Sue Colllns/505-284-2546 ~!!r.lJ.IW;i)'bUI No.<. ':!':!:i:,~L j H~· ·K !I Project!Task No.: 7223 j)1 .04 .01 ·RCRA Dale= 

Project Name: SWMUOSS Lab Contact: Edie KenV603·555-8171 SMO Authorlzation,t:.~ ~ ~ 0 Sond:Praliminarylref>Ort to 

Record Center Code: Lab Destination: GEL $'lfV' ~iftt,i ~ ..._ ~ Validation Required 

I Logbook Ref. No.: ER 089 SMO ContacVPhone: Pam PuissanV505-844-3185 • 0 Released by coc No.: 

!service Order No. CF 023-02 Send~ to SMO: Wendy Palencla/505-844-3132 li:7i'll't11L- Bill To: Sandia National Labs (ACCQunts Payable) 

II ,.,...,.H ... n IT--" •·-~ -· _ P.O. Box 5800, MS-0154 

{ (1 ?-/1 ':){1_ {S Bu6ding NA Room NA Reference LOV(avallable at SMO) Albuquerque, NM .. 87185-0154 

Sample No.·Fraction 

049495-001 

049495-015 

ER SampieiD or 
Sample Location Detail 

SWMUD·EB1 

SWMUD·E81 

Beginning 
Depth (fl) 

NA 

NA 

ER Sile DateiTime(hr) Sam~e 
No. Collected Matrix 

NA 07/18/021000 DIW 

NA 07/18/02 1001 DIW 

Container Prese!Ve Collecfi'Or Sample 
Type Volume All@4C Methoo Tvve 

Parameter & Method - -- 'Lab SamPle 
Requested 10 

G 3x40ml HCL G EB 

AG 4x1L 4C G ea .(, 

~-,:r: ._;·. 
::- •. :3t 

"' .... ~-~ 

.r: .. ~ ---;-'~ 
-~''· ;' .;:' ,J.:- .• ):.t 

Ill . )!" 'r· • 

-··' ., 

';~:·; 
,,, jll'- - ~:. 

1.1 .,,. ·•"• 
~~ ,... ~~~ .... 

Sample 
Team 
Members 

John Boyd Shaw/6135/284-33071228-9231 See COC #605580 for llip blank Info. ' ,._. ._,, 

Robert Lynch Weston/£1351844-40131250-7090 Project complete:No more samples to follow this quarter ~r ~~~·· t:~: :;! 

Please fist as separate report. J .}' . ,~~~l' · .. ~ A 
1.Rellnqulshedby ~~~~ Org.ur.3~ate 7•I2't·fl/.Time (.iFO\' 4.Relinquished by Org. Date Time 
1. Received by 1"':-FtJ// .... 'f • ~-- ~. Org. f&·floate ·"'J/'tzJtr.Tlme O~·Of{"- 4. Received lly____ Org. Date Time 
2.Relinoulshed bV--i:f. ,.,t,;f r ~ ' ~rg. -.~l1'fo~ie 7 ,zY-I:l>Time - tl ,r:_ 5.Relinqujshed by Org. Date Time 
2. Received by__ s::::;.:~ ~o.....: Org.l'=.C.I... Date JL2.."?bt...Tlme b_"'j 1....11) 5. Received by O_Til Date Time 
3.Relinquished by ._)- c;- Org. Date Time 6.Rellnqulshed by qrg. Date Time 
3. Received by Org. Date Time 6. Received by Org. Date 1lme 

*7 & 15 Day Turnaround Time: ERCL requires prior notification. 
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CONTRACT LABORATORY J'J._ 
ANAL YSJS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page .J_ofj 

Balch No. /ViA-- SARIWR No. ARJCOC 605580 
De pl. No./Mail Stop: 6133/M~-1087 ~ Samj,~~ S~lj;ped) '7,~:f1."Zil!!!.r~"'Zi,( St,!p USE Contract No: PO 21671 0 Wa&te Characterization 
ProjeclfTask Manager: Sue Col~ns/505-284·2546 q,~~ierMr~ill ~~;· ·1'1'1!::'1 Jil~[ B2 ,•i[: Project/Task No.: 7223 .01 .04 .01 -RCRA Dale-__________ _ 

Project Name: SWMUDSS lab Contact: Edle Kenl/803-556-8171 SMO Authorlzalionfi-~ ~. D Send:Preliminarylrepor11oErnest VISanl 284-2507_ 

Record Center Code: lab Destination: GEL ~ 6'/:f" , [, . 0 Valldat!on Raquirad 

Logbook Ref. No.: ER 089 SMO C011lacVPhone: Pam Puissantf505-644-3185 J1-efH<1Jet1 b1Ttl.tf' 0 Released by COC No.: 

Service Order No. CF 023-02 Send Report to SMO: Wendy Palencla/505-844·3132 el'~"ll>tl. r.B::::il7':1 T;;:;o:.:.::;;.:S~a;;:n:.;::dl~a-7N:=-a~!lo.:.:n::.a~l :-La-:-b-s-:-(A~cc-o-un-:-ts--::-P-ay-a..,..b:-!e.,...)-
Location Tech Area C\ P.O. Box 5800 MS-0154 

Building NA Room NA /o?; 15\QG Reference LOV(available at SMO) Albuquerque, 'NM .• 87185-0154 
ER Sample ID or Begtnning ER Site Date!Time{hr) Sample Container Preserve Col!ectlor Sample Parameter & Method Lab Sample 

Sample No.-Fraction Sample location Detail De_]Jth mi_ No. Collected Matrix Ty!J.e Volume AII@4C Method Type Requested JD 

049496..001 SWMUD-PW1 NA NA 07/18/02 0900 PW G 3x40ml HCL G SA VOC (8260) . / t.,;: £?~.!~ 
049496-017 SWMUD-PW1 NA NA 07/18/02 0901 PW AG 2x1L 4C G SA PCB (8D82l • if :~:aha'~ 
049501-001 SWMUD-TBS NA NA 07/18/02 0900 DIW G 3x4Dml HCL G TB VOC (8260) , j ·If i:J(f;tt;, 

!·f . Jj~f,~i 
ll·:,: r~t 
':: ijf ~ -~, .. : 
U'~.> .~L~· ::'. 
'fp· 

f.;:\ij!f J .:::i 
., ·' ... , .. ,,:· 

. . :i· ·:~· 
!: ~; :: I ' 

~~I .:, , ~~~ 

RMMA D Yes 0 No Ref. No. ~jmple Tra~Ming ' .~!.:· , · :n~l~m<i!/i. e. iillf Speclallnstructlons/QC RequiramiHlts: Abnormi\i Coilditloh$;··"~' ~... • ••• ,. ' ' .1....1 .. t:t4.. '"l't\~ ¥ ]}~ . i>'t .(~l ~? ~ .·~ . ·:5::~,;1 
Sample Dlsllosal D Return to Client ~ Disposal by lab pat~.En.ti!r~(mrrifq!/'.l,?'! )!i}~'" · .f i EDD 0 Yes D No bn Re~ipt :!I~< !: ;~;i 
Turnaround Time D 7 Day D 15 Day 0 30 Day j:nte'red;~y: .·..• . ,~~· ·.· ~!!); · ·:!~ ::~ :::11'.. Raw Data PackagE 0 Yes D No •;:~~b~ ~ l~,:· l'.: 1 

Return Samples By: 0 Neg_otlated TAT Q~ W11fs. i'i~ 'Please send report to; :•. '.:~r" J~· . :i~, ..1. 
Name Signature In!! _ c..;ompanyiOrganization/1-'honeiCeiiuiar Tim jacksoniOrg.6·i331iviSiOSii505-2B4-256i ~~~· C::f~.~t.' ~ . ' ~~~ 

Sample Alfred Santillanes . \t ' .... cPt£. Weston/6135/844-51301228-0710 .. r .._).'. ,C,l ~: 
Team John Boyd I\J./·-·- r Shaw/61351284-33071228-9231 ~· ... :~ ' ~'· ::~: I 

Members Robert Lynch IJ.f>. ;tz7 ;-;·,_... ~z/ c I!Y'Bston/6135/844-4013/250·7090 J)~':. . , .. i·· ~il·.. ,.! 
/ ~-~ t,}, 

Please list as separate report. .;;!!~·· ... f.~: ,.;,· ·· ~:~· 
1.Rellnqulshed by 't'"IU 7T .Z "»9--- Drg(;1 :":? Date '7::-Z..Z~Time ~0/')' 4.Re!inquished by Org. Date Time 

1. Received b.r'""L/~ !7: 1/ ~ ~ Orgj;./1? Date 7/'t.L/" 'L Time PB'rl 4. Received by Org. Date Time 
2.Rellnquished by~A.,.- ~-~·Lo ~U. Org.u -;; Datt?/r"t.2.~ OZ Time 1 I I~ 5.Retinqulshed by Om. Date Time 
2. RB(;eiVed by ~ V\J{ ..+..l.n Uo Org. Date 1/ 'l . .':~/1> L.Time 0 ~ 2.o 5. Received by Org. Dale Time 
3.Relinqulshed by . .....) CT Org. Dale Time G. Relinquished by Org. Date Time 
3. Received by _ ---· Org. Date Time 6. Received by Org.___ ___ Date Time 

*7 & 15 Day Turnaround Time: ERCL requires prior notification. 

t 



Sample Findings Summary 

Site: DSS - GWM ARCOC: 605577, -579, -580 Data: 0 - dl -
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~ 
SamoleiD 

049493-001 CTF-MW2 7.72U, 82 5.DU, 81, 82 

049493-008 CTF-MW2 UJ, TP J, TP J, TP J, TP UJ, TP, 83 J, TP J, TP UJ, TP 

049493-010 CTF-MW2 
All ac J, TP J, TP 

acceptance 
J, TP J, TP 

049<193-012 CTF-MW2 cmeria were UJ, TP 

049<193-015 CTF-MW2 
met. No data 

..;nbe 
UJ,A,P UJ,A, P UJ,P 

049493-015 CTF-MW2-RE qualified. UJ,HT UJ, HT,A, P R,HT,A UJ,HT 

049-496-001 SWMUD-PW1 18.6U, 82 

049<195-015 SWMUD-EB1 UJ,A,P UJ,A, P UJ, p 

jo4e<~95-015 SWMUD-EB1-RE UJ,HT UJ, HT,A. P R,HT,A UJ,HT 

Validated By: c{. /lt.OL Date: 08/23102 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque. NM 87123 
Phone:SOS-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: November 15, 2002 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS - GWM ARCOC No. 605577 
GEL SDG No. 68334 Project!Task No. 7223.01.05 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and vali~ation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The sample was prepared and analyzed with approved procedures using method SW-846 
6020 (ICPMS metals). Problems were identified with the data package that resulted in the 
qualification of data. 

The sample was originally analyzed as 63956-006 for RCRA metals. According to 
instructions from the client, GEL relogged and reanalyzed the sample as 68334-001 
for TAL metals. According to the case narrative, the beryllium result Is to be reported 
from the original sample (63956-006). The remaining results are to be reported from 
sample 68334-Q01. This validation report is for sample 68334-001 only. 

The original ARCOC and the Sample Review and Receipt Form are not included with 
the re-analysis package. However, according to the original validation report, sample 
63956-Q06 was received without the required chemical preservation, but was 
chemically preserved after receipt. Therefore, all detects for sample 68334-Q01 will be 
qualified • J, rp· and all non-detects ·uJ, rp·. 

Chromium was detected in the CCB at a negative value, with an absolute value > DL. 
Sample 68334-Q01 was non-detect for chromium and is already qualified ·uJ• due to 
preservation infringements; the descriptor flag "83• will be added to the qualifier. 

Copper was detected in the MB at a value >DL but < RL. The sample result is >DL, 
<RL and < 5X the MB value and is already qualified "J• due to preservation 
infringements; the descriptor flag "B. wiD be added to the qualifter. 



The serial dilution had a RPD > QC acceptance criteria (10%) for magnesium 
(10.5%), potassium (15.7%) and sodium (50%). The Mg, K and Na resuHs for sample 
68334-001 are> 50X the RL and already qualified ·.r due to preservation 
infringements. The resuHs will not be further qualified. 

Data are acceptable and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding TimeaiPreaervatlon 

The sample was analyzed within the prescribed holding time but was not properly preserved 
as mentioned above in the summary section. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All blank criteria were met except as mentioned above in the summary section and as 
follows: 

Chromium, zinc and arsenic were detected in the MB, potassium in the MB and CCB 
and thallium in the ICB at values > DL but < RL. Barium was detected in the MB at a 
value> RL. Sample 68334-001 had values> 5X and> 10X (barium) the blank values 
and will not be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate fLCS/LCSD) Analyses 

All Analyses: The LCS met QC acceptance criteria. No LCSD was analyzed. No data will be 
qualified as a result. 

Matrix Spike (MS) Analysis 

The MS met QC acceptance criteria except as follows: 

The %R for barium (73%) and copper (74%) were slightry < QC acceptance criteria 
(75-125%). Using professional judgment, no data will be qualified. 

Replicate Analysis 

The replicate analysis met QC acceptance criteria. 

ICP Interference Check Sample fiCS) 

The ICS met QC acceptance criteria. 



It should be noted that the ICS was not run at the end of the sequences for metals 
analysis (ICPMS). No data wiD be qualifted as a result. 

ICP Serial Dilution 

The serial dilutions met QC acceptance criteria except as mentioned above in the summary 
section. 

Detection LlmitiiiDilutions 

All detection limits were property reported. 

Sample 68334-001 was diluted 10X for calcium, magnesium and sodium in order to bring 
these analytes within the linear range of the instrument. 

OtherQC 

No field duplicate, field blank or equipment blank was submitted on the original ARCOC. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: 0 J J C W M Project/Task #: ld.J.. ~. 0/. or= #ofSamples: I Matrix: 1-fqi.IWu.J 
ARICOC#: (, 0££77 

Lahoratory: k-;., 
Laboratory Report#: b 8 3 '3 )J 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

S. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

1 = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R '"' Unusable 

Laboratory Sample IDs: I. 8 3:i .;- - VO I 

Analysis 

Orgaaks 
RAD I Other 

voc svoc CN 

Check (.J} = Aa:eptable 
Shaded Cells == Not Applicable (also "NA") 

NP = Not Provided r/ 1 

Other: Reviewed By: 1/V (A.Rj_. Date: I I. ,) . CJJ, 

B-12 



yJJ olof d. ( tfe.AA~sl~) 

Inorganic Metals 
Site/Project: D J j <I lA) f() AR/COC #: (, 0 s-J 7 7 Laboratory Sample IDs: 6 8 3 3 ~ -001 

Laboratory: 9..£"- LaboratoryReport#: 6 833-Y 

Methods: Sb..)- 8/XC; 6 OolO {LCP- hJJ) 

#of Samples: J Matrix: 11-Q()e.OuJ Batch#s· Olorar..:._ 3o 

CAS Ill ~/t. ~/(... QCEiement "1.1>/R.SD 

Analyte Mctllod LCSD 
1$'- IJ. ~ MSD Rep. ICS Serill Field 

TAL ICV CCV ICB CCB LCS LCSD MS MSD Oil a- D-Ip. Ecplp. 
Blub RPD RPD RPD AB tiOB RPD Blaab 

7429-90-S AI \1 v /10.1:/10 '1. v v v / /Y'A- _\./" ,y.q .v' _\./ /'y_Jf IV"Jl- IY"+ 
7~· v v v v' v • OO'li~ \ 13 \ t/ ./ ~ \ 

·- 1-· ..... .. 

7........U.'OI v: / v ..... v \ v' \ tfR' ,_.... l)",q \ 
7440-7()..2 Ca v' v \ ;{~ \ ./ ./ \ 
74oflo..47..JCr ... ·0111~'1 • (}QJJ1 \ v \ N', «A \ 
7440-41-4 Co \/ v \ v \ / / 
7440-»41 Cu . ooo,c, \ v \ c/ «~ 1\ 
7439-19-6 Fe v I. 71+ \ t/ v \ 
7439-95-4 Mg lfrl.io •qo • v 1 _tilt \ ..JL D•'/IQ·$ -\ 
1439-96-S MD v v \ l'{pt ./ ~~ .S:.Lf" \ 
744().(12.0 Ni v v V' \/" /If \ 
7440.o9-7K l!cJ..\~a.d~ •O.tq& • otq5 1\ IY~ 1\ v' '~-~., \ 
7-UI-Z2-f M_ ../ t/ v \ L/ \ IYA #'It \ 
7440-23-5 Na v \ IY~ \ v 'S'·y~ 
7440-62-2 v v \ v \,_ ;Yh IYA 
744().66-6 Zn • ooasc:; '1. v \ __tL _IY.tt 

\ \. 
7-.tZ-lft v \ v _1 NA- ftli 
7712-4J..28e v \ .v \ NA 1'£1/_ 

7~Aa ·OOJ7~ \ ./ \ 1./ IYlt_ 
7440-36.() Sb I \/ \ v \ IY'/4 IV It 
7440-21-0 Tl •OOOG.l5 ,/ \ 1/ ,/ tr'A-

743'-ll'r-' a. 

Cyanide eN ---- ·-· - -------- L__ __ --- .. ---- - --- - ------

Now: Sbadcdrows are RCRA mellll. Solw..eo...q~~eou coavenloa: mg /kg= 1181 g: [(11g/ g) x (sample IDISS {g) I sample YO!. {ml}) x (1000 ml/llitcr)j/ Dilution Factor = Jl8 II 

Commeats: 6c.v....ple_. w4..0 ru o 9 'I etX- - CfJ.:-.J...t UJ(, I '1 /.,() A....p /U-<,_ • 

Reviewed By: ;UI/td 
u_, 
~ IVa.. IO '( /I') ON<./..A 7{) 6N'1 ~ NIJfAA.O 

';;. lvL/~o..~t\ 17 "-t.4.r 

~)((" 
FJeld 

'J'E.. Blalllil 

N4 
•0/J.l~ 

MDk'C~ 
1/ -( . {YJ(,3~ -

• 00115 

• \lt"'.-A1!tl'l \ 

\ 

\ ·011:35 
\ 
\ 
\ 
\ '0138 
\ 
\ ·0001:!.\ 

-

Date: 

8VJQ 

•0.181,1 

tJo~;~ 

/ 

)_ 

'] 

) 

). O)( 

oQ 

"' u; 
l. 

~ 

/ 
~ 

X 
llc 

tx 

f" 

83 
S"X 

')(' 

Q. 

~ 

~~ 0/- ItO~. ft/jll ... -~ or .5.b Cc! AJ VJ ~rf B-14 I v C/' * !.5o... > R....J.. IYO ~ I6I-/lfS 41) cY<.Jc.u. 
~~Tf 



vvJ /of J (or·t'9tN..J...) 

Inorganic Metals 
Site/Project: D J J y 4J m AR/COC #: 6 0 S .r 77 Laboratory Sample IDs: ~ 3 9 J ~ - CJO~ 

Laboratory: Y ~).. Laboratory Report #: 6 3 9 S C, 

Methods: J tV- 8 Nb 

# of Samples: I Matrix: H !£UeQl)J Batch #s: I t1t!Bt.. 7 ( (t.A...U""cJj_ l 
/ 

CAS #I 
QC Element 

Anatyte Metllod LCSD MSD Rep. ICS Serial Field Eqalp. TAL ICV CCV ICB CCB LCS LCSD MS MSD DU. Dap. B ... b RPD RPD RPD AB lloa RPD Blaab 

7429-CJG-5 AI 
7440-39-3 Ba 
7440-41·7 Be X v' v \/ v \/ _l/ v lL v v 
7.......U.ta /" 
7440-70..2 Ca ./ 
7 ...... 7-JCr v 
74-40-41-tCo OJ __.,.., 
7440-50-8 Cu tJ c, v / 
743~9-6Fe t--, I (/ L 
7439-95-4 Mg CiJ ' v 
7439-96-5 MD IJ ,...rJ ~ 
7440-02.0 Nl .fir N'f~ ..... / 
7~7K I ()' _,,.., 
7448-U...Aa I'Y\../' ......... 

744o-23-5 Na v _, _,..,.,. 
744~·2V / / 
7440-66-6 ZD J\ \_ " !---"' 

N / 
7.o9-t2-1 " _,../'"_ 
'7'1IZ-"'-2 Se / 
7~/tA 

_,..,.,. 
7440-36.() Sb /_ 
7440-21.() n v 

~ 
7439-97~BI /_ 

/ 
CyaaideCN v 

,. 

Nota: SbldcdrowsareRCRAmcal&. Sollb-to-11411to••CG11Venfoa: mg/kg~Jlg/g: [(Jlg/g) x(~mass{s}/ll&lllplevol. {ml})x(lOOOml/llita')]/DilutionFactor '"Jlg/1 

Comments: 

/ 

c 

Field 
Blub / 

v 
/ 

/ 

I 
I ----

A-u..o NJU "'! /o ~ CMx.., /l.AJ...r) Or\'1 &.. Reviewed By: /X_) W).._ Date: J I. I r · 0 2. 

/u· fo ~;}(.. ~ Cf1'.luL frrn, /4 ON91~. B-14 



Project leader _Colllna...;_,...;.;;._ _____ _ 

Contract Verification Review (CVR) 

Project Name Dss-GWM (TAl Metals Re-Analysis) 

ARJCOC No. 605577 Analytical Lab _GEL ___________ _ 

line 
No. 

1.1 
1.2 
1.3 
1.4 
1.5 
1.6 

1.7 
1.8 

Line 
No. 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 

2.10 
m 
2.12 
2.13 
2.14 

------------------
In the tables below, mark any information that is missing or incorrect and giVe an explanation. 

, . ..,. rw~••-.....- .,~ ... __.. -··- --··-·•• ,... -----'"'Y ... ·---·- -··- -- ........ ·-····---·· 

Item 
All items on COC comolete - data eritrv clerk initialed and dated 
Container type( a) correct for analyses reauested 

volume .n.ntuat.A for 'I and tvoea of anatvses reguested 
PreseMrtiYe correct for anatysee 1110uestect 
Custody records continuous and complete 
Lab aample number( a) proylded and SNL sample number(s) erose 
referenced and correct 
Date samples received 
Cond~ ~n receipt Information provided 

2.0 AnaMJcall ry~~ 

Item 
Data reviewed .. ~ .. M.;,..;; 
Method r&fnnee numt?e!i•> complete and correct 
QC analysis and ec:ceptance Hm-~ (M~._LC§, R1 
MatriiSPikeilmatrix ~ qupllcatct d8t8 ProVided (if reauested) 
Oetactlon llmibs !)!OYidedj PQL and MDLn(or IOL}, MDA ancfk 
QC batch numbers 
DUution factorS on:Mded and all dUution level8r"PUfwu 
Data reported in appropriate units and uain&-oorrecf si9nbnt!lgures 
Radiochemistry analysis uncertainty (2 sigma enor) and tracer recovery 
{If o......w.-hla\............,. 

Narrative 
TAT met 
Hold times met 
Contractual qualifiers 
All raauested iesult and TIC (if requested) data pr1!vided 

Yes 
NIA 
N/A 
N/A 
N/A 
N/A 
X 

X 
X 

Yes 
X 
X 
x 
X 
X 
x x 
X 

NiA 

X x 
X x 
X 

? 
No 

·? 
.No 

Case No. 7223_01.05 

SDG No. 68334 -------------------

Reaolved? 
If no e)(l)lain Yea No 

Resolved? 
If no, explain Yea I No 



Contnlct Ver1ftcation Review (Continued) 

-·- -- ---··w _,.._. ___ ._ .. 
Item Yes No If no, Sample ID No.IFractlon(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract spedfted or project-
specific requirements? Inorganic& and metals reported as ppm (mglliter or mgn<g)? X 
Tritium reported In picocuries per liter with percent moisture for soil samptes? Units 
consistent between QC samoies and samDie data 

3.2 Quantflation limit met for all samples X 

3.3 N:curaey X 
a) La ....... -... J control samDies accuracy and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas NIA 

chromatography technique 
·c) Mabix spike rec:overy data reported and met X Barium n Iran outllda ~ TCLP Metal rac:overy 

limits; Clldmlum and calcium outlide RCRA Metale acceptable 

llmlta 

3.4 Precision X 
a) Replicate sample preclaion reported and met for all inorganic and radiochemistry 

b) Matrix spike duplicate RPD data reported and met for aH organic samples NIA 

3.5 Blank data X Arlenic. Barium, Copper, Potaallum, Sodium, Zinc, Chromium 
a) Method or reagent blank data reported and met for all samples detJcled in r.analysla TAL Met8l8 method blank; Selenium 

delectlld In RCRA Metal~ blank 

b) Sampling blank (e.g., field, bip, and equipment) data reported and met N/A 

3.6 Contractual qualifiers provided: • J•- estimatBd quantity; "B" -analyte found in method X "Er qualifier miHlng for aodlum on the TAL Metals Certificate o1 
blank above the MDL for organic or above the PQL for inorganic; "U"- analyte . Ana1yei1 and for selenium In the RCRA QC SUmmary method 
undeteCted (results are below the MDL, IDL, or MDA (radiochemical)); "H"-anafysis blank 
done beyond the holding time 

3. 7 Narrative addresses planchet ftaming for gross alpha/beta N/A 

3.8 Narrative included, conact, and complete X 

3.9 Second column confirmation data provided for rnethoda 8330 (high explosives) and NIA 

8082 (pe&ticidesiPCBs) 

---



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments i 

4.1 GCIMS (8260, 8270, etc.} I 

a) 12-hour tune check provided NIA 

b) Initial caJibration provided N/A 

c) Continuing calibration provided N/A 

d) Internal standard performance data provided N/A 

e) Instrument run logs provided NIA 

4.2 GC/HPLC (8330 and 801t>and 8082} 

a) Initial caHbration provided N/A 

b) Continuing calibration provided NIA 

c) Instrument run logs provided NIA 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X provided for re-enalylia sample only 

4.4 Radiochemistry 
a) Instrument run logs provided NIA 



Contract Verification Review {Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

049493-Roe TALMeblla sodium •e- qualifier was nee provided for IOCIIum on the Certificate of Anatysia 

049493-008 RCRAMetals ee1en1um "8" qualifier provided on Cert1t1cata of Analyal8 and indicated in narratlw but was not provided in 
the QC Summary for the method blank QC1200271143 

i 
i 

l 

I ....._ 

Based on the review, this data package is complete. Yes E) 
tf no, proykle: nonconfOnnance report or correction request number 5186 and date COfT'eCtion request was submitted: 11104m 

Reviewed by: lJ~ Date: 11104102 Closed by: ttk Date: p, , J-,IJ r-



Page: of General Engineering Laborat.ories, Inc. ! 

' 
Project#: 12:1~.01 oll. o t 2040 Savage Road ' 

GEL Quote#: GEL Chain of Custody and Analytical Request Charleston. SC 29407 
COC Number 111

: (,. 0 ~ c:;'7..., Phone: (843) 556·8171 

LIMS Number: Fax: (843) 766-1178 

Project Name I Site Name: Sample Analysis Requested <5l (Fill in the number of containers for each test) 

Client Name: Phone#: Fax#: ~ c 
l:! 

~ Address: ~ 
~ Remarli:s 

Collected by: Send Results To: 0 

t 
.0 

Tin.: s ie Should Jhis S"'l'Ple be " 
be54~Y 

Dale Collected Collected Sample Depth QCCode Field Sample z: 
considered. radioactive? 

(dd·,.....YY) (Milllary) lbeciwDD&. ondincl ,,, Filtered (JJ M~triJ: 14J ~ ~ (Yes or No) 
(hhmm) 

ol 'W.c:!~jf_DV 07/n/tn. lf3C. I~ J Jr~drvt o./ 6'89~, 
u 

. 

i 

. 
I 

I 

. 

TAT Requested: Normal: Rush: (Subject to Surcharge) I Fax Results: Yes I No Deliverable: C of A I QC SIUll11larY I Level I I Level2 I Level3 I Level4 

Comments: (attach compound and/or element list requested) 

Chain oC Custody Signatures Sample Delivery Details I Laboratory Recapt 
Relinquished By (Signed} Date Time Received by (signed} Date Time 

Delivered Directly to Lab: Shipped: 

1 I. Method of Shipment: Airbill II: 

2. 2. Analytical lab: Location: 

3. 3. lab Recipient: Date: Time: 
· · Cham or CuSiody Number~ Clienr Derermined 

QCCod<s: N • Normal SaJJlJie. Tli•Trip Blank. FD"' Field Duplicare, EB E Equipment Blank, MS~ Marrix SpikeSa~le. MSD • Matri< Spike Duplicate Sampl<, G •Gr.lb. C=Co"""site For Lab Receiving Use Only 

Fiekl Filtered: for Jiqu1d rnaUices.lndicatc whh .;~ • V .. for yes lhc: Sall1Jle wu field filtered or .. N .. for sample was no1 field filtered. Custody Sea/lruacr? 
Maltix Codes: DW =Orin kin& Wa~er. GW • Groundwa<er. SW • Surfoce Warcr. WW = Wure Worer, SO • Soil. SD • SO<!iment. SL =Sludge. SS =Solid w ... re YES NO 
SaJTlJie Analysis RtqueSied: Analytical method requested (i.e. 82608. 6010B/7470A) oud number or courainm provided roreoch (i.e. 82608 · 3. 60/0817470"- ·1). Cooler Temp: 

~TE=LABORATORY YELLOW = FILE PINK= CLIENT __ C U\ 



Date: 11/04102 

To: 

Company: 

Phone: 

Fax: 

Edie Kent/Nicole McCleary From: .... L~omt~i_..ne._H~e~rrera;,....;;o.,;.;; ______ _ 

GEL Org: 6133 
~~------------------

_;j(,.;;.843~) ..;;;...556-8;...;;...;;..;.1..:.-71.._ ____ Phone: .,..Jo(.;;.,;50;..;;;5.._) 844-3;;..;,...;.--....-19;....;;9 _____ _ 

_;j(,.;;.843~)..:.-7~~1;..;.1..:.-78~-------Fax: _(.;;...;50;..;;;5.._)~~~12=8-----------

Correctlon Request 

COC: 605577 SOG: 68334 Tracking No: 5186 

NOTE: NicoleiEdie, 

Please make the following correction(s): 
• Sample 049493-ROS "B" qualifier not provided for sodium on the Certificate of 

Analysis (page 14) 
• "B" qualifier provided for selenium on the Certificate of Analysis for sample 049493-

008 and indicated in narrative but was not Indicated on the QC Summary for the 
method blank QC1200271143 (page 22) 

Thank you, 
Lorraine 

Sandll National lAboratorial 
S8mple Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-1331 



GENERAL ENGINEERING LABORATORIES 
Meeting today s needs with a vision for tomorrow. 

October 17, 2002 

Sandia National Laboratories 
1515 Eubank SE 

lifEtj§RDS CENTER/ 
OflliQINAL COPY 

Albuquerque, New Mexico 87123 

!D)~©~D~~~ 
lf\1/ OCT 2 1 2002 I!)) 

Attention: Pam Puissant, MS-0756, Org. 7578, Bui1ding 823/ Room 4276 

Re: ARCOC-605577 SDG#68334 

Project Coordinator: Pam Puissant 

Dear Ms. Puissant: 

Enclosed is the data package for the aqueous sample for ARCOC-605577 
SDG#68334, which was re-analyzed for Metals parameters. 

General Engineering Laboratories appreciates this opportunity to provide you with 
analytical res.ults, and trusts that you will find everything in order and to your satisfaction. 
If you have any questions, please do not hesitate to call me at (843) 769-7385. 

enclosure 

Yours very truly, ~ 

f!NL Yl /)b<:i-
Edith M. Kent 
Project Manager 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 

0 Printed on Recycled Paper. 



MEMORANDUM 

DATE: 08/22/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS - GWM 

ARCOC # 605577, -579, -580 GEL SDG # 63956 
Project/Task No. 7223.01.05 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLJNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260B (VOC), SW-846 8082 (PCBs) and SW-846 8330 (HE). Problems were identified with the 
data package that resulted in the qualification of data. 

VOC: The equipment blank (EB) associated with sample 63956-001 and - 004 had an 
acetone and methylene chloride value > RL. The trip blank (TB) associated with sample 
63956-001 had a methylene chloride value > DL. 

11 /26/02 see Blank section below 

Sample 63956-001 had a methylene chloride value > DL, < RL and < 1 OX the EB and TB 
values, and will be qualified "U, B1 ," at the RL. 11/26/02 see Blank section below 

HE: The samples were re-extracted out of method specified hold time but within 2X the 
hold time due to QC failures. Both sets of data are reported on the Certificate of Analysis 
and both sets of data will be validated. Both sets of OC, ICals and CCVs are supplied. 

HE Batch# 188519: The LCS/LCSD %R for 1 ,3,5-trinitrobenzene (65/16%) failed 
QC acceptance criteria (84-11 0%). The RPD for 1 ,3,5-trinitrobenzene ( 122%) failed 
QC acceptance criteria (0-20%). The associated sample results are non-detect and 
will be qualified "UJ, A, P". 

The LCS/LCSD %R for tetryl (44/6%) failed QC acceptance criteria (73-110%). The 
LCSD %R was < 10%, however the MS/MSD %Rs for tetryl were in criteria. The 
RPD for tetryl (150%) failed QC acceptance criteria (0-20%). The associated sample 
results are non-detect and using professional judgment will be qualified "UJ, A, P". 



The RPD for 4-amino-2,6-dinitrotoluene (31 %) failed QC acceptance criteria (0-
24%). The associated sample results are non-detect and using professional judgmen 
will be qualified "UJ, P". 

HE Batch # 189460: The associated sample results for the re-extractions are non
detect for all target analytes and will be qualified "UJ, HT". 

The LCS/LCSD %R for 1 ,3,5-trinitrobenzene ( 15!11 %) failed QC acceptance criteria 
(84-110%). The RPD for 1,3,5-trinitrobenzene (36%) failed QC acceptance criteria 
(0-20%). The associated sample results are non-detect and already qualified "UJ" 
due to hold time infringements. The descriptor flags " A, P" will be added to the 
qualifier. 

The LCS/LCSD %R for tetryl (8/7%) failed QC acceptance criteria (73-110%) and 
were < 1 0%. The associated sample results are non-detect and using professional 
judgment will be qualified "R, A". 

Data are acceptable except as mentioned above. QC measures appear to be adequate. The 
following sections discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method 
prescribed holding time except as mentioned above in the summary section. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met except as follows: 

Blanks 

VOC: The CCV had a %D > 20 but < 40 for bromoform. The sample results were non
detect for bromoform, and using professional judgment no data will be qualified. 

All Analyses: All method blank, equipment blank and trip blank acceptance criteria were met 
except as noted above in the summary section and as follows: 

VOC: The trip blank associated with sample 63956-001 had a toluene value > DL but < 
RL. The sample result was non-detect for toluene and no data will be qualified as a result. 
The EB associated with samples 63956-001 and -004 had a dibromochloromethane 

value > DL. The sample results were non-detect and no data will be qualified as a result. 

11/26/02 The EB appearing on the COC was not associated with these samples. Per Tim 
Jackson, all EB-associated qualifiers were removed from database - no revision required. 
MLH 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 



VOC: All internal standard acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

All Analyses: All MS/MSD acceptance criteria were met except as follows: 

VOC: It should be noted that the sample used for the PS/PSD was of similar matrix from 
SNL SDG 64144. No data will be qualified as a result. 

HE Batch # 189460: No MS/MSD was extracted with this batch. The LCS/LCSD will be 
used to assess accuracy and precision for the batch. No data will be qualified as a result. 

Laboratory Control Samples (LCS/LCSD) Analysis 

VOC: The LCS acceptance criteria were met by the successful analysis of a second source CCV. It 
should be noted that no compound in the LCS was associated with internal standard toluene-dB. 
No LCSD was analyzed. No data will be qualified as a result. 

HE: The LCS/LCSD acceptance criteria were met except as mentioned above in the summary 
section. 

PCB: No LCSD was analyzed. No data will be qualified as a result. 

Confirmation Analyses 

VOC: No confirmation analysis required. 

HE Batch # 188519: According to the case narrative, the target analytes observed in sample 
63956-011 (EB) were not confirmed on the secondary column. No raw data is supplied. No data 
will be qualified as a result. 

HE Batch # 189460: According to the case narrative, the target analytes observed in re-extracted 
samples 63956-011 and -011 were not confirmed on the secondary column. No raw data is 
supplied. No data will be qualified as a result. 

PCB: The sample results were non-detect for all aroclors and therefore no confirmation analyses 
were performed. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. Samples were not diluted. 

Other QC 

VOC: Trip blanks and an equipment blank was submitted on the ARCOC. 11/26/02 See Blank 
section 
No field dup was submitted on the ARCOC. 

HE: An equipment blank was submitted on the ARCOC. 
No field dup or field blank was submitted on the ARCOC. 

PCB: No equipment blank, field duplicate or field blank was submitted on the ARCOC. 



No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

Reviewed by: KAL 08/30/02, Level 1 



MEMORANDUM 

DATE: August 23, 2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS- GWM ARCOC No. 605577 
GEL SDG No. 63956 Project/Task No. 7223.01.05 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNL!NM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6020 (ICPMS metals), SW-846 7470 (CVAA Hg), EPA 353.1 (NPN), SW-846 9056 (anions) 
and SW-846 901 2 (total CN). Problems were identified with the data package that resulted 
in the qualification of data. 

Metals: 

Sample 63956-006 and - 007 were received without the required chemical 
preservation, but were chemically preserved after receipt. All detects will be qualified 
"J, TP" and all non-detects "UJ, TP". 

Chromium was detected in the ICB and CCB at a negative value, with an absolute 
value > DL but < RL. Sample 63956-006 was non-detect for chromium and is 
already qualified "UJ" due to preservation infringements; the descriptor flag "83" will 
be added to the qualifier. 

The serial dilution had a RPD > QC acceptance criteria (10%) for magnesium (11 %). 
The Mg result for sample 63956-007 was > 50X the RL and is already qualified "J" 
due to preservation infringements. No further qualification is necessary. 

Total Cyanide: 

Sample 63956-008 was received without the required chemical preservation, but 
was chemically preserved after receipt. The sample result was non-detect and will be 
qualified "UJ, TP". 



Data are acceptable and QC measures appear to be ~dequate. The following sections 
discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly 
preserved except as mentioned above in the summary section. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank criteria were met except as mentioned above in the summary section 
and as follows: 

Anions: The MB for chloride had a value > DL. The chloride value was > 5X the 
associated MB value and no data will be qualified as a result. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analyses 

All Analyses: The LCS/LCSD met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS/PS met QC acceptance criteria. 

Metals: It should be noted that the MS for Na and Hg analyses was run on a sample 
of similar matrix from a different SNL SDG {63737). No data will be qualified as a 
result. 

Anions: It should be noted that the PS for this analyses was run on a sample of 
similar matrix from a different SNL SDG {63387). No data will be qualified as a 
result. 

NPN: It should be noted that the PS for this analyses was run on a sample of similar 
matrix from a different SNL SDG {63443). No data will be qualified as a result. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

Metals: It should be noted that the replicate for Na and Hg analyses was run on a 
sample of similar matrix from a different SNL SDG {63737). No data will be qualified 
as a result. 



Anions: It should be noted that the replicate for this analyses was run on a sample of 
similar matrix from a different SNL SDG (63387). No data will be qualified as a 
result. 

NPN: It should be noted that the replicate for this analyses was run on a sample of 
similar matrix from a different SNL SDG (63443). No data will be qualified as a 
result. 

ICP Interference Check Sample (ICS) 

The ICS met OC acceptance criteria. 

It should be noted that the ICS was not run at the end of the sequences for 
metals analysis (ICPMS). No data will be qualified as a result. 

ICP Serial Dilution 

The serial dilutions met OC acceptance criteria except as mentioned above in the 
summary section. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

Metals: Sample 63956-007 was diluted 1 OX for Ca, Mg and K, and 5X for Na analyses to 
bring these analytes within the linear range of the instrument. 

Anions: The sample was diluted 50x for chloride and 1 OX for sulfate due to high levels of 
analyte present in the sample. 

Other QC 

All Analyses: No field duplicate, field blank or equipment blank was submitted on the 
ARCOC. 

No other specific issues were identified which affect data quality. 

Reviewed by: KAL 08/30/02, Level 1 
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QCSumman: ---1~0(1) Climt: Sandia Nadii.Uil Laboratorll:s 
MS-0756 
P.O.lJox5800 
Albcqucrque, New Mexico 

Coutaa: Pa-aa M.Pnllsmt 

Workonler: ~56 

~- NOM SIIDIPie o-J oc UDitl )lf'l)~ REC% ~ Ankt Date Time 

Mdals Aulylis- JCPMS Fedenl 
Batch 188867 

QC\20011 Jl44 63Y50006 DUP 
Arrenic O.CT705 0.0723 mgiL 3 (0%-20%) BAJ (f]/26100 22:50 
Barium O_Cf788 0.0801. mgiL 2 (0%--20%) 
Cadmimn I 0.000044 u NO mg/1.. NIA" (+I..O.(XH) 
c..Jcium 392 mgiL NIA (~-20%) 

Chromium u ND u ND mgll. NIA (-t/-0.003) 
Lead J 0.()0(')549 J 0.000701 mtiL NIA " (+/..0.002) 
Magnesium 94.5 rngiL NfA (0%-20%) 
PolliSSiwn 55.2 mglJ.. N/A (O'N.-20%) 

Scleoium J 0.00122 J 1).00179 mg.1. NfA" ( +1-0.()()5) 
Sitvez- u ND u NO mg/L NIA (+1-(1.001) 

QC1200271147 LCS 
Aisenic 0.~0 0.0563 mgiL IIJ (80%-120%) 011261C12 22:ZJ 
Barium (}.050 0.054-5 mg/L 109 (80%-120%) 
Cadmium 0.050 0.0543 mgiL 109 (80%-120%) 
Calcium 2.00 2.24 mgiL 112 {SO'JL-120%) 
Ou-omiuro 0.050 0.0544 mgtL 109 (80%-120%) 
Lead 0.050 0.0562 mgiL 112 (80'1>-120%) 
Magneoium 2.00 2.27 mgiL 114 (80'1>-120%) PRB D71291fJ2 17: 19 
PotaSsium 2.00 2.29 mgiL 114 (80%-120%) BAJ 07126/(J]. 21.:1:7 
Selenium 0.050 0.0549 mgfl.. llO (80%--)20%) 
Silvcc 0.050 0.055 mgfL llO (80%--120%) 

QC1200Z71143 MB 
Alunic u ND m&'L (Jl/'WOO 22:21 
Bariwn u NO mgtL 
Clldmiwn u NO mgiL 
Ca!cimn u NO mgiL 
Chromium u ND mgiL 
Lead u ND mgiL 
Magnesiwn u ND mJ/1- PRB 07!29/00, 17:14 
Potassiwn u ND mg/L BAJ 011261C12 22:21 
Selen.ium u ND mgiL 
Silver u ND mgiL 

QC120027\146 63950006 MS 
Arsenic 0.040 0.0705 0.120 mgiL 125 (7.5%-125%) 07n.6102 22:SS 
Bariwn 0.030 0.07811 0.14-2 llJ8IL 125 (75'A>-125%) 
Cadmiwn 0.005 I 0.000044 0.0065 ~ 129"' (75%-125%) 
Cal dum 2.00 40:5 mgiL r.xn• (75~1259&) 

Chromium 0.050 u ND 0.0039 mgiL 108 (1S'J&..l2S'J&) 
Lead 0.020 0.000.549 0.0219 mgiL 107 (7.5'J&-125'll>) 
Magnesium 2.00 I {)I) JDRiL 1270"' (7.5%-1259&) 
PotaBs;ium 2.00 58.3 mgiL 319* (75%-125%) 
Selenium 0.010 J 0.00122 0.0133 mWL 120 (75%-125%) 



44{~~ 
QCSQIJIJI13rY _, .. , v~o Workorder: 63956 

~ NOM Sample Qual QC UDits RPD'll> REC'll> Ruae ADIIt Date n-
Mdala ABalyliil -ICPMS Ji'edenl 
Batcll 18886'7 

Silver 0.050 u ND 0.0538 mgiL 108 (75'll>-125~) 

QCI200271145 63956006 SDll.T 
Al'li6nic 70.5 13.7 ug/L 2.94 07126/fYl23:01 

Barium 78.8 15.5 ug!L 1.92 
Cadmium 0.044 u ND ug/L NIA 
Calcium 7~800 ug/L N/A 
Cln-omium u ND u ND ugiL N/A 
Lead 1 0.549 1 0.119 ug/L 8.38 
Magoesium 18400 ug/L N/A 
Polas5ium 11400 ug!L N/A 
Selenium 1 1.22 J 0.973 ugiL 298 
Silver u ND u ND ug!L N/A 
Batcb 189924 

QC1200273723 63137004 DUP 
Sodium 184 164 mg/L 11 (0%-20~) JAB 08101102 16:36 

QC1200273726 LCS 
Sodium 2.00 1.62 mg/L 81 (80'1>-120~) 08101102 16:14 

QC1200273722 MB 
Sodium u ND mg/L 08101102 16:08 

QC\200273725 63737004 MS 
Sodium 2.00 184 170 mgiL NIA (75'!>-125%) 08101102 16:42 

QCI200273724 63737004 SDILT 
Sodium 36700 7240 ug/L 1.33 08101102 16:47 

Mdala Analyliii-Merauy Fedenl 
Batdt 189399 

QC1200272292 63737003 DUP 
Memuy u ND u ND milL N/A (+1-0.0002) NOR1 08102102 16:13 

QCI200272294 l.CS 
Mercury 0.002 0.00195 mg/L 98 (80'-"-120%) 08IIY2I02 16:07 

QC\200272291 MB 
MerC\11}' u ND mgiL 08102102 16:05 

QC!200272293 63737003 MS 
Mercwy 0.002 u ND 0.00188 mgiL 94 (7~'!r>-125%) 08102102 16:15 

NoleS: 
RER i$ calculaled at tbe 95% confidence lcvcl (Z·sigma). 
The Qualifiers in this report arc dc:fined 111 follov.s: 

• Recovery or ~RPD DOt within aec:eptm.::e limits and/or spike amount not compatible with the sample or the dupllcare RPD's are DOlJIPPlicable wbere ~ 

•• IDdicaleS analytc is a surropte compoun.d. 

B The analyte was fmmd i11 the blank above the effective MDL. 

H Holding time waa cx.cccded 

J Estimated value, the analyte coucentrati<m fell above lhe effective MDL and below the effective PQL 

p The response between the COIIfirmation c:olumn aod !he primary column is >40%0 

u The mWyte was aaalyud for but DOt detected below rhia =tration. POl' Organic BDd Inorganic analyte51he rqult is less !han the effective MDL 1 

X Presumpcive evidet~~:e !bat the aualytc is not present. Please see 11l111'1Uive for further iuii:lmWion. 
X Prmnnplive cvideuce th!lllhe analyte ia not pn:seat Please see IWT8live for f'urtbc:r intromatioa. 



QCSummary 
Workorder: fi3956 

Par:o1DmDe NOM S!IDJ!Ie Qual QC RPD% R.EC'!h 

X Uncertain identification for gamma SJll~b'OSCOpy. 

Nl A indicates that spike recovery limit$ do not lipply when sample coocenlnllion exceeds spike cooc. by a factor of 4 oo- man:. 
" The Relative Percent Diffeteoee (RPD) obcained from the sample duplicate (DUP) is evalualed apinst !he acceptence crill::ria when tbc sample is pula- dum 

five times (5.X) the conlrael required detection limit (RL). In CQBS wbere eithrr the sample or duplicate value is less than 5X tbe RL. a colllrOI limit of +1-
the RL is used to evallllll: the DUP result 
For PS, PSD, and SOIL i results. the values liskll! are the measu:ted amounts. not final CO!lcenlrlltions. 

Where the analytical method has bun performed tmder NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 



General Engineering Laboratories 

SDGNo.: 63956 

Contract: SNL000401 

Matrix: WATER 

SarnpleiD: 639.56006 

A«eptabte 
Analyte Unit• Umlt%R 

Arsenic mg1L 75-125 

Barinm mg/L 75-125 

Cadmium mgiL 75- 125 

Calcium mgiL 

Cliromium mgiL 75- 125 

Lead mgiL 75-125 

Magnesium mgiL 

Potasriam mgiL 

Sehmium rogiL 75- 125 

Silver mgiL 75- 125 

TOTAL METALS 
-Sa-

MATRIX SPIKE SUMMARY 

Lab Code: GFL Caue No.: GEL 

Level; LOW ClientiD: 049493-00SS 

s ikediD: 1200271146 Pe.-ce.ut Solid• fer S s 

Spiked Sample Spike % 
Result c Result c Added Recovery 

0.120 0.071 0.040 123.7 

0.142 0.079 0.050 126.4 

0.007 0.000 B 0.005 129.1 

405 387 2.000 900.0 

0.054 0.000 u 0.050 107.8 

O.D22 0.001 B 0.020 106.8 

109 83.1 2.000 1245.0 

58.3 .52.0 2..000 315.0 

0.013 0.001 B 0.010 119.8 

0.054 0.000 u 0.050 107.6 

~ >!{!) 
.le: 0.00 

Qual M 

MS 
N MS 

N MS 

MS 
MS 
MS 
MS 

MS 

MS 
MS 

------------------------------------------------------------------------------------------------

SW-846 



General Engineering Laboratories 

SDG No.: 63956 

Cont:rad: SNLSJ0401 

Matrix: WATER 

Sample ID: 63956006 

Analyte Umta 
Arsenic 

Barium 

Cadmium 

Calcium 

Cbromium 

Lead 

Magnesium 

Potassium 

Sel~ 

Silver 

mgiL 

mgiL 

mgfL 

mgfL 

mgfL 

mgiL 

mg/L 

mWL 
mgiL 

mgiL 

Aceeptance 
Limit 

+1-10 

+/-20 

+1-10 

+1-20 

+1-20 

+1-20 

+1-10 

+1-20 

+1-10 

+1-20 

TOTAL METALS 
-6-

DUPIJCATE SAMPLE SUMMARY 

Lab Code: GFl. CueNo.: GEL 

Levcl: LOW CHmt ID: 049493-0080 

Dup!kate ID: 1200271144 PeTCent Solldt f« ThfHcate: 0.00 

Sample Duplicate 
Remit c Rault C RPD Qual ..!!_ 

0.071 

0.079 

0.000 B 

387 

0.000 u 
0.001 B 

83.1 

52.0 

0.001 B 

0.000 u 

0.072 

0.080 

0.000 u 
392 

0.000 u 
0.001 B 

94.5 

55.2 

0.002 B 

0.000 u 

2.5 

1.8 

200.0 

1.3 

24.3 

12.7 

6.0 

37.9 

MS 

MS 

MS 

MS 

MS 
MS 
MS 
MS 
MS 
MS 

SW-846 



General Enfineerinf IAborato · 

SDGNo.: 63956 

Contl'll£t: SNLS00401 

Matrix: WATER 

SameleiD: 63956006 

Ini11al 
Analyte p.g/L c 

Arsenic 70.5 

Bariam 78.8 

Cadmium 0.044 B 

Calcium 387000 

Chromium 0.380 u 
Lead 0549 B 

Magnesium 83100 

Potassium 52000 

Sekni.um 1.220 B 

Silver 0.040 u 

TOTAL METALS 
-9-

SEBIALDILUTION SAMPLE SUMMARY 

Lab Code: GEL CueNo.:GEL 

Level: LOW C1imtiD: 049493-00SL 

Serial Dillltlon ID: 1200271145 

Serial % Acceptance 
pg/L c Difference Qual Limit~~ M 

68A 3.0 10% MS 

77.3 1.9 10% MS 

0.200 u 100.0 10% MS 

379000 2.1 10% MS 

1.900 u 10% MS 

0.595 B 8A 10% MS 

92200 11.0 B 10% MS 

57000 9.6 10% MS 

4.860 .B 298.4 10% MS 

0.200 u 10% MS 

SABi4f&/f'l 
''-<'2? 

SW-846 
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Project Leader Colfins ----------------------

Contract Verification Review (CVR} 

Project Name DSS-GWM ----------------------------- Case No. 7223 01.05 

AR!COC No. 605577,605579,605580 Analytical Lab GEL ----------------------- SDG No. 63956A, 8, C 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

. ·- . ···-· -·-. ·- ..... --~ d Chain of Custodv Record and L 
line Com)lete? 
No. Item Yes No If no, explain 

1.1 All items on COC complete - data entry clerk initialed and dated X 

1.2 Container tvoe(s) correct for analyses requested X 

1.3 Sample volume adeQuate for # and types of analyses reQuested X 

1.4 Preservative correct for analvses reauested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X client identification incorrect for sample #049500-001 
referenced and correct 

1.7 Date samples received X 

1.8 Condition uoon receipt information provided X 

... .., , "'-ly .. , __ , ----·--·,. ... ~.,-· .. 

Line Complete? 
No. Item Yes No If no, explain 

2.1 Data reviewed, sianature X 

2.2 Method reference number(s) complete and correct X 

2.3 QC analysis and acceptance limits provided (MB LCS, Replicate) X 

2.4 Matrix soike/matrix scike duplicate data provided Jif requested) X 

2.5 Detection limits provided; POL and MDL (or IDL}, MDA and k X 

2.6 ac batch numbers orovided X 

2.7 Dilution factors provided and all dilution levels reparted X 

2.8 Data reoorted in appropriate units and using correct sianificant figures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NIA 
(if applicable) reported 

2.10 Narrative provided X 

2.11 TAT met X 

2.12 Hold times met X missed HPLC hold time due to re-extraction 

2.13 Contractual qualifiers provided X 

2.14. All requested result and TIC-(if requested) data provided X 

Resolved? 
Yes No 

I 

I 

Resolved? 
Yes No 

-

-



Contract Verification Review (Continued) 

3.0 Data Qualitv Evaluar 
Item Yes No If no, Sample ID No./Fraction(s) and Analysis I 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- ! 
specific requirements? lnorganics and metals reported as ppm (mg/liter or mg/Kg)? X I 

Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X HPLC LCS out of acceptance limits for 1 ,3,5-trinitroabenzene, 
a) Laboratory control samples accuracy reported and met for all samples tetryl, m-dinitrobenzene; re-extraction out for 1 ,3,5-

trinitrobenzene, and m-ditrobenzene 
-··--·· ----- .. -.-. 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 

c) Matrix spike recovery data reported and met X MS recovery data out for cadmium, calcium. magnesium, ! 

potassium I 

3.4 Precision N/A ! 
a) Replicate sample precision reported and met for all inorganic and radiochemistry I samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X HPLC RPD% out of acceptance limits for 1, 3, 5- I 

trinitrobenzene, 4-amino-2,6-dlnitrotoluene, tetryl I 

3.5 Blank data X chlorine detected in inorganic method blank 

' a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X VOC trip blank out of acceptance limits for trichloroethylene, 
methylene chloride and equipment blank out for acetone, 
dibromochloromethane, and methylene chloride 

3.6 Contractual qualifiers provided:· J"- estimated quantity; "8"-analyte found in method 
blank above the MDL for organic or above the POL for inorganic; ·u·- analyte X 
undetected (results are below the MDL, IDL, or MDA (radiochemical)); "H"-analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confinnation data provided for methods 8330 (high explosives) and X 

8082 (pesticides/PCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal stc~ndard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) I 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

04950()..0()1 voc (8260) client identification is incorrect 

" ..... 

Based on the review, this data package is complete. Yes G 
If no, provide: no~~~ntormance report or correction request number 4766 

Reviewed by: · l.i.v- Date: 08/16/02 

and date correction request was submitted:- 08/16102 

Closed by: tll-- Date: 08, l9 "() ?t 

! 

• 

1 

i 
i 



Date: 08/16/02 

To: Edie Kent From: Lorraine Herrera 
--~----------------

Company: GEL Org: 6133 -------------------------
Phone: -l(-=..84...:...:3:..L)_;;_5..:::...56-=--..:...81..:....:7_1 _____ Phone: (505) 844-3199 

Fax: -:<~8..:::...43::..~.)_;_7-=.6.::...6-. ..:...1...:...:17:_:8:...._____ Fax: (505) 844-3128 

Correction Request 

COC: 605577 SDG: 63956A Tracking No: 4766 

NOTE: Edie, 

Please correct the following: 
• incorrect client des(;ription for sample no. 049500-001 (63956002) 

Thank you, 
Lorraine 

Sandia National Laboratories 
Sample Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-1331 



CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab . } 
Page _j_of j 

Batch No. ~iJ- SARNVR No. ARJCQC 605577 
DeplNo.fMaiiStop: 6133~1087~-·-· OaleSamplesShlppod: 7-"l"Z.-CZ SMOuscContractNo: ?021671 .6< OwuteCh&ra~r1z.Jtlon 
Project/Task Man39er. Sue Colfins/505-284-2546 CanierM';aybln No. I ·J J l R ProjecVTask No.: 7223 .01 .~ -RCRA Date= 
Project Name: 6'o'lr.ll:l£.l&e 'b~5 ·~ (..:, u :M Lab Contact: Edie Kenl/803-556-8171 SMO Authorization:~~ 0 Send:Prelimmarylrepo<l to 

Record Canter Code: Lab Destination: GEL { ~· ~ @ Validation Required 

Logbook Ref. No.: ER 089 SMO Contact/Phone: Pam Puissant/505-844-3185 'f tnr ~ ~C1fl,if 0 Releued by COC No.: 

Service Order No. CF ~ 0--~- b").. Send Repon to SMO: Wen<t-{ Palencia/505-844-3132 ~~ Bill To: Sandia National Labs (Accounts Payable) 

Location !Tech Area P.O. Box 5800. MS..Q154 

Building NA Room NA Reference LOVJ.available at SMO) Albuquerque. NM .. 87185-<1154 

Sample No.-Fraction 
ER Sample ID or 

Sample location Detail 
Beginning I ER Sitel -Date7Time(hr) --~-Samplel . container JPreserv~ CoHectiooi Sample 
Depth (ft) No. Collected Matrix Type I Velum All@4cl Melhod I Type 

Parameter & Method 
Requested 

t' 049493-001 CTF-MW2 120 154 07/17/021134 GW G 3x40ml HCL G SA VOC (8260) 

Lab Sample 
10 

I' 049493-008 CTF-MW2 120 154 07/17/02 1135 GW P SOOml HN03 G SA RCRA Metals (60201 J I 
049493-010 CTF-MW2 120 154 07/17/02 1140 FGW P SOOml HN03 G I I SA Major Cations (6020) 

Jr 049493-012 CTF-MW2 120 154 07/17/021136 GW P SOOmJ NaOH G SA Total Cyanide (9012A) 

1 049493-013 CTF-MW2 120 154 07/17/02 1137 GW P 250ml 4C G SA Major Anions (300.01 ! I 
I 049493-015 CTF·MW2 120 154 07/17/02 1138 GW AG 4x1l 4C G SA High Explosives (8330) I I 

f 049493-016 CTF-MW2 120 154 07/17/021139 GW P 250ml H2S04 G SA NPN (353.11 

I 049500-001 SWMUO-TB4 NA NA 07/17/02 1134 OIW G 3x40ml HCL G TB VOC (8260) I I 

RMMA 0 Yes @ No Rof. No. ....... T•O<klng S~ UM rp~OILo.Wotlono/QC Roq"l"mon"' 

0 Return to Client 0 Disposal by lab Date Entered(mm/ddlyy) @ ]&t/o~ EOO 0 Yes 0 No 

0 7 Day 0 15 Day 0 30 Day Entered by: ~C , Raw Data Packagt 0 Yes 0 No 

IReturnSamples B
1
y: I 0 1 Negotl~tedTAT lactnits.- \J} I•PJeasesendreportto: 

Sample 
Team 
Members 

Name 1 1 
• Cvnipany/Oigar.ization/f"hone/CeUulai JTim Jado:.son/Oig.G 133./MS, 007/::JCJ.-264~254 7 

Alfred Santillanes eston/6135/844-5130/228-{)71 0 

John Boyd Shawf6135/284-3307/228-9231 MaJor Anions/ Br,Cl,Fl.S04 

Robert lynch -4013/250-7090 FGW I Filtered in field w/.45 m1cron filter 

Please list as separate report. 

Abnormal Conditions 

on Receipt 

1.Relinquished by ~~ ,<) ~ Org. ~tJ5 Date'J-J1-.CZ Time CJKC£L I4.Relinquished by •· Org. Date Time 

1 Received by "&..7{ -£ . V ~ c:;A, Org.'-1 ~ 1 Date 1/HJo"l. Time r:r?X()t'J f4. Received by___ Org. Date Time 

2.Relinquished ~A tF ~ ~,Org. U/"1~ Oatei 'zzl-e<_ Time /; / ~ I5.Relinguished by Org. Date Time 

2. Received by -/ Org. Date Time IS. Received by -·-- Org. Date Time 
3.Relinquished by Org. Date Time f6.Relinquished l:ly________ . ~ __ Org. Date Time 

J3. Received by Org. Date Time f6. Received by Org. Date Time 

*7 & 15 Day Turnaround Time: ERCL requires prior notification. 



, 
• • , 
I , 
• 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of _J.. ;(Lab v4 SMOUse AR/COC I 605761 

Dept. No./Mail Stop: 6133/MS1089 Date Samples Shipped: 10- Z7...-tn Project{Task No.~ A 0 Wute CharecterlzaUon 
Prcject/Teak Manager: Sue Collins Carrier/Waybill No. 1·so'1., SMO Authorization: ~- ·Send preliminary/copy report to: 
Project Name: DSSGW Lab Contact: Edle Kent/803-556-8171 Contract#: fQ ~1§71 " 
Rec:onl Center Code: ER Lab Destination: GEL )ffli 1?-mle.t+w ~t?'l[til' t:JIU<Yt I CJ ReiNMd by COC No.: 
Logbook Ref. No.: ER089 !)I_ SMO Contact/Phone: Pam Pulsaant/505-284-3185 0 Vellclatlon Required 
Service Order No. CF00~3 Send Report to SMO: Wendy Palencla/505-844-3132 Bill To:Sendia National L11be (Accounts Payable) 
Location Tech Area P.O. Box 5800 MS 0154 

Building Room Reference LOV(avallable at SMO) Albuqullft!Ue, NM 871115-0154 
ER Sample ID or Pump IERSite DateiTlme(hr) !Sample Container Preserv- [CollidiOn Sample Peremeter & Method I Lab Sample 

Samole No.-Fraction Sample Location Detail Depth .(ft) No. Collected Matrix rype ~olume alive Method Type Rec~uested ID 

060021-001 CTF-MW2 120 154 10117/02 1026 GW G 3x40ml HCL G SA voc (8260) 

060021-C>OB CTF-MW2 120 154 10/17/02 1027 GW p 500ml HN03 G SA TAL Metals {6020) 

060021-010 CTF-MW2 120 154 10/17/02 1028 FGW p 500ml HN03 G SA Major Cations {6020) Filtered 

060021-D13 CTF-MW2 120 154 10/17/02 1029 GW p 250m I 4C G SA Maior Anions (300.0) 

060021-D15 CTF-MW2 120 154 10/17/02 1030 GW AG 4x1L 4C G SA High Exoloslves {8330) 

060021-D16 CTF·MW2 120 154 10/17/021031 GW p 250m I H2S04 .G SA NPN (353.1) 

060024-001 CTF-TB1 NA NA 10/17/02 1026 DIW G 3x40ml HCL G TB voc (8260) 

RMMA 0 Yes 0No Ref. No. Sample TracJdng ~ Ufe . Spec:laiiM1ruc:tlonsiQC Requirements Abnormal ·· 
Sample Disposal 0 Return to Client 0 Disposal by lab Date EnCered( · :·.~" 10 /d-3 /i7...-- · EDD 0 Yes 0 No Conditions on 
Turnaround Time 0 7 Day 0 15 Day 0 30 Da_y Entered by: . jjjt._ ,. . 1 ·· · Level o Package 0 Yes 0 No Reqeipt 
Return Samples By: 0 Negotiated TAT QC lnltll. <::f1:r 1 "Send report to: 

Name A ~nature L"> lnit .Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 
Sample Alfred Santillanes v ~-.u. J..'~' WeatorV61351844-5130/228-0710 Lab Use 
Team John Boyd :\1 ,Jt;. W S&W/81351284-33071228-9231 Major Anions/Br,CI,Fl,S04 

Members Robert Lynch ~ ~ z - vveamrv6135/844-40131250-7090 Major Catlons/Ca,Mg,K,Na 

~ FGW/ Filtered In field w/.45 micron f~ter 

IJ "PIN•ellst •• .,,.,..te repon. 
1.ReNnQUished by ~. Org./JI/' ""'Date I 0/.,t/diTime e:>9 :J(1 4.ReHnQulshed bY Org. Date Time 
1. Received by/;·) ,~, • 'C ~ f~ Ora. t; I~ z.. Date ."! Time -~'4'_ ~ 4. Received bY Org, Date Time 
2.Rellnauls :?..-1 ~ -2':_1;~.J,JO~ "! l Dateu/ k.t/ot Time J J ~ h S.Rellnqulshed by Om. Date Time 
2. Received by' ·-' e-- Org. Date I ' Time 5. Received bY Org. Date Time 
3.RellnQuished by Ora. Date Time B.RelinQul&hed .bY Ora. Date Time 
3. Received by __ __ __ ___ Org. Date_ Time__ 6. Received by _ ___Qrg._ __ Date Time 

~ ;. 
~' ;.I 
,•:, 
f' 
~ r· 



CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page...l..ofl 

SMOUse AR/COC 605763 
·-. --- Date Samples Shipped: ProjeCtfrask NO:t~---(2·---,---- - ~~~,0 Waste Characterization 

::::~·- CBrrier/WaybiU No. SMO Authorlzat~ ~ .........- -Send preliminary/copy report to: 
. ~·. Lab Contact: Contract #:...~;P~OI.J2r...~1.¥_L..I-_--l~-,;,.~ ___ _ 

.. • Lab Destination: C . [IT Released by COC No.:."". ----
SMO Ccnlact/Phone: Pam Pulssant/505-284-3185 7 tlfb' tft171(.(/f.f}7 ~I' t:/"'lif 10 V!llldltlon Required 

~--=----~ Send Report to SMO: Wendy PalenclaiSOs-844-3132 B~l To:Sendla Nallonal Labs (Accounll Pa)'llble) 

P.O. Box 5800 MS 0154 

Reference LOV( available at SMO) Albuquerque, NM 87185-0154 
Pump ERSite Date/Time(hr) Sample Container Preserv· Collection !Sample Parameter & Method lLabSample 

~h-(ft) No. Collected Matrix Type Volume alive Method Type Requeated ID 

NA NA 10/17/02 0745 DJW G 3x40ml HCL G EB voc {826Q) 

NA NA 10/17/02 0747 DIW p 500ml HN03 G EB RCRA Metals (6020) 

NA NA 10/17/02 0748 DIW AG 4x1L 4C G EB High Explosives (8330) 

NA NA 10/17/02 0745 DIW G 3x40ml HCL G TB voc (8260) 

RMMA dYes GNo Ref. No. ~-Tr:ac.k1"11 ·.· :.SpeclaltnstnlctJon.iQC:Requlmnentl _________ Abnonnal. 
SampleDiaposar paf.~(mfl'lll .·. EDD 0 Yea 0 No Conditjons·qn 
Turnaround Time 0 7 Day Entire<! by: · ( Level D.Package 0 Yea 0 No R~ipt 
Return Samplea By: *s.nd raport to: 

Name __ Tlm Jackson/Org 6133/MS 1087/505-284-2547 
Alfred Santillanes __ 

John Boyd 11\~A _ I Jb- IS&W/61351284-33071228-9231 

Sample 
Team 
Members Robert Lynch ~,..~we•tonl61351844-40131250-7090 , 
1.ReUI'IQulshed bY 1\Jl!Vf~ I*Pieae 1/at •• ••f!!!!tll repot1. 

4.R!!!!:!gulshed b~ Q!lj. 
4. Received ~ 2!1i· 
5.R!!!!guished b~ o!ll. 
5. Received ~ o!ll. 

Ora.//JS.-Date {(), ::l'LI"tlimll t!' 9'~c7 
1.Rece~~Loos 
2.Reiii'IQIJ A¥ -. ~ Ors.«fi Dat;J;JBt Time 4'§ 1/J 

• . , Org. :.f/~7DateA · ~me )I 0 
2. Received by -, -..,- r p Org. 'T - Dati\ I 7 Time 
3. Rellnaulshed by Ors. Date Time 6.ReRngulshed b~ O!ll· 
3. Received bv Org. Date Time 6. Received by Org. 

Date Time 
Date Time 
Date Time 
Date Time 
Date Time 
Date Time 

Lab'L!&e 
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Sampt• . ~1111nga Summary 

8 .. : DSS As88M 13-NM ARCOC 605761 llld 605763 Data: ()rgallc llld 111Cl1V'fli 
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S.m~IIID 

060021-015 CTF-MW2 W,A W,A R 

060021-015 CTF-MW2-RE W,HT .104W,B2,HT W,HT W,HT 

06Q023-015 IJSS.EB1 W,A W,A 

060023-015 DSS-EB1-RE W,HT 0.1J, HT W,HT W,HT 

000021-008 CTF-MW2 J, TP W,TP W,TP,B3 W,TP W,TP J,TP,B,B2,B3 J,TP,B 
AIIQC 

000021-010 CTF-M't\12 ~ J, TP 

060023-008 DSS-EB1 
alt111a were l,IJ,B3 J,B,B3 met. No J,B 

000021-018 CTF-MW2 data will be 
quaiHied. J 883 

-------- -

Valldlitld By: t?(. /lc.a.1._ Dnl: 12/10102 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquecque, NM 87123 
Phone:SOS-299-5201 
Fax: 505-299-6744 
Email: minteer@aoJ.com 

DATE: 12/10102 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS Assess GWM 
ARCOC # 605761 and 605763 GEL SDG # 69233 
Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 8260B 
(VOC) and 8330 (HE). Problems were identified with the data package that resulted in the 
qualification of data. 

HE Batch# 210211 <Samples 69233-008 and -009 CEB)) 

The LCS %R was< QC acceptance criteria but> 10% for 1,3,5-trinitrobenzene and tetryl. 
Associated sample resutts were non-detect and will be qualified -uJ, A·. (It should be noted 
when assessing the data that the MSIMSD was in criteria for both compounds). 

Sample 69233-008 had a value for RDX > RL. However, the confirmation RPD between 
columns was > 75% and the result will be qualified ·R·. 

HE Batch# 211570 (Samples 69233-008-RE and =009-RE (EB)) 

The samples were extracted after the method specified holding time but within 2X the holding 
time. All non-detect results will be qualified "UJ, Hr and all detects "J, Hr. 

Tetryl was observed in sample 69233-008-RE at a value > DL but < RL. The confirmation 
RPD between columns was > QC acceptance criteria but < 75% and the sample result will be 
qualified • J". However, tetryl was also observed in sample 69233-009-RE (equipment blank) 
at a value > DL. The sample value was < 5X the EB value and will be further qualified ·u, 82" 
at the RL. 

Sample 69233-009-RE had a value for tetryl > DL but < RL. The confirmation RPD between 
columns was > 75%. However, since the sample result was< 5X the RL, the reported value 
is changed to the highest detected value and will be qualified "J·. based on professional 
judgment. 



Data are acceptable except as mentioned above and QC measures appear to be adequate. The 
following sections discuss the data review and validation. 

Holding Timea/Pre!!rvation 

All Analyses: The samples were properly preserved and analyzed within the method 
prescribed holding time except as mentioned above in the summary section. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following 
exception: 

Blanks 

The initial calibration had a RF < minimum RF (0.30) but > 0.01. The associated sample 
results were all non-detect and using professional judgment will not be qualified. 

All Analyses: All method blank (MB), equipment blank (EB) and trip blank (TB) acceptance criteria 
were met except as mentioned above in the summary section. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All Analyses: All internal standard acceptance criteria were met. 

Matrix SplkeJMatrix Spike Duplicate (IISIMSD) Analysis 

All Analyses: All MSIMSD acceptance criteria were met except as follows: 

voc 
It should be noted that the sample used for the MSIMSD was of similar matrix from another 
SNL SDG. No data will be qualified as a result. 

HE Batch # 211570 (Samples 69233-008-RE and -oo9-RE CEBll 
No MSIMSD was extracted for the sample in this batch. As sample 69233-008 was already 
successfully extracted as a MSIMSD in Batch 210211 ,using professional judgment, no data 
will be qualified. 

Laboratory Control Samples (LCSILCSDl Analv!la 

All Analyses: The LCS acceptance criteria were met. No LCSD was analyzed. The MSIMSD is used 
to assess the precision for the batch. No data will be qualified as a result. 

voc 
It should be noted that no compound was associated with internal standard 3 (1,4-
dichlorobenzene-d4). No data will be qualified as a result. 



Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. No samples were diluted 

O!bergc 

VOC: A trip blank and an equipment blank were submitted on the ARCOC included in this package. 
No field duplicate was submitted on the ARCOC. 

HE: An equipment blank was submitted on the ARCOC. 
No field blank or field duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone:505-299-520l 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: December 10, 2002 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Assess GWM ARCOC No. 605761 and 605763 
GEL SDG No. 69233 and Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods 
-5W-846 6020 (metals ·ICP-MS), SW-846 7470 (mercury-CVAA), EPA 353.1 (NPN) and 
SW-846 9056 (anions). Problems were identified with the data package that resulted in the 
qualification of data. 

ICP-MS - metals 

According to the sample Review and Receipt form, sample 69233-005 and -006 were 
received unpreserved. The laboratory added preservative. All sample results that 
were detect will be qualified •J, TP" and all non-detects ·uJ, TP·. 

Cadmium was detected in the M8 and EB at a value > Dl but < RL. Cadmium was 
also detected in the ICBICC8 at a negative value, with an absolute value > DL but < 
RL. Sample 69233-005 had a value > DL but < 5X DL and < 5X the blank values and 
will be qualified • J, 8, 82, 83•. 
Sample 69233-011 (E8) had a value > Dl but < 5X DL and < 5X the blank value and 
will be qualified • J, B, 83". 

Chromium was detected in the ICB/CCB at a negative value, with an absolute value> 
DL but < RL. Sample 69233-005 and -011 were non-detect and will be qualified "UJ, 
83". 

Copper was detected in the MB at a value > Dl but < RL Sample 69233-005 had a 
value > Dl but < 5X M8 value and will be qualified • J, 5• 

Ar-Senic was detected in the MB at a value > DL but < RL. Sample 6923J.011 (EB) 
had a value > DL but < 5X MB value and will be qualifted • J, a: 



The serial dilution had a RPD > QC acceptance criteria (10%) for iron, magnesium, 
manganese, potassium and sodium. All these compounds had results > 50X RL in 
sample 69233-005. The results for sodium, potassium and magnesium were > 50X RL 
in sample 69233-006. All sample results are already qualified • J• due to preservation 
infringements and will not be further qualified. 

The MB and the CCB had a nitrate/nitrite value at the DL but < Rl. Sample 69233-
010 had a value at the DL but < 5X the blank value and will be qualified "J, B, e3•. 

Data is acceptable and QC measures appear to be adequate. The following sections discuss 
the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly 
preserved except as mentioned above in the summary section. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank criteria were met except as noted above in the summary section and 
as follows: 

ICP-MS - metals 

Nickel, zinc and arsenic were detected in the MB at a value > DL but < Rl. Thallium 
wfi detected in the CCB at a value > DL but < RL. Barium and arsenic were detected 
irHhe EB at a value > DL but < RL. Sample 69233-005 had values for theses 
compounds > 5X the blank values and will not be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) AnaiDea 

All Analyses: The LCS met QC acceptance criteria. 

Matrix Spike (MS} Analysis 

All Analyses: The MS met QC acceptance criteria. 

CVAA- Hg. NPN and Anions 
It should be noted that the sample used for the MS for these analyses was of similar 
matrix from another SNL SDG. No data will be qualified as a result. 



Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

CVAA- Hg. NPN and Anions 
It should be noted that the sample used for the replicate for these analyses was of 
similar matrix from another SNL SDG. No data will be qualified as a result. 

ICP Interference Check Sample CICS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run 
at the end of the sequence. No data will be qualified as a result. 

All other Analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria except as mentioned above in the 
summary section. 

All other Analyses: No serial dilution required. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. The samples were not diluted with 
the following exceptions: 

ICP-MS-metals: Sample 69233-005 and -006 were diluted 1 OX for sodium and 
calcium. Sample 69233-005 was diluted 5X for beryllium ana1yses. 

Anions: Sample 69233-007 was diluted SOX for chloride and sulfate analyses. 

OtherQC 

Metals and Hg: An equipment blank was submitted on the ARCOC. No field: duplicate pair or 
field blanks were submitted on the ARCOC. 

NPN and Anions: No equipment blank, fiefd .duplicate pair or field blanks were submitted on 
theARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: D-5.) ({I;.)(() Project/Task #: 7cJJJ 0/. 0 q # of Samples: I I Matrix: A {j C) eo U J 

AR!COC #: 6 OS 76 I - b3 
) 

Laboratory: (j ~ .... 

Laboratory Report #: " 9 ~ 3 3 

QC Element 

I. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J = Estimated 
U - Not Detected 
UJ = Not Detected, Estimated 
R .. Unusable 

Laboratory Sample IDs: IC q,;; 3 3 - on 1 -111 ru - 01 I 

Organics 

voc svoc 

v l(1'r 

v 

v 

Chedc (.J) = Acceptable 
Shaded Cells = Not Applicable (also ''NA") 

Analysis 

Ioorganics 

ICP/AES GFAA/ 
AA 

v 
v 
v 

NP = Not Provided 
Other: Reviewed By: ()(} ~ · 
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RAD 
CN 

NA TYPe 

v 

v 

v' 
NPt 
--r-

' 

Date: !d.. I I. Od. 



Holding Time and Preservation 
LT 

Site/Project: D .S .) (i Ld fY) AR/COC#: 6 0 [ 7w I 
1 

- 0 3 Laboratory Sample IDs: b 9 J. 3 3 0 0 Bj '0 -DO I /6 ru - 011 

Laboratory: y It).._ Laboratory Report#: 6 9c) 33 

#of Samples: C1 X II Matrix: 4QUW Uj 

Analytical Holding Time Days Holding Pr'8NIVatlon PrtiHrvation Sample ID lhthoc:t Crtterta llmeWM Criteria Deficiency Comments 
IExcMded 

JtJ - 8';;1, II 

/p 9.)33- 0{)8 -(1]11 7 t/a.qJ s da....tJ /Y"/7- /Y.ott PI/ IV OJ ?D 
4 

O'J'lo UJ fft-
? 

I 
IO/J? /O·..i'o 

(few trauuL \ 
tl 

" 10/.Jf 4· CJO tleko"J J; HF 
' ./ 

0 (.J - 8'ifo .S(IJ';;!pkoJ ~CII"d It , 
I~ 9-E3 - ao.r e -oo(p 6 DolO (/ 7~ 70 /VIf N.A )J r(~ IW ~ .:l t..)l/11 ~ .~ !vcJii-or.. .41/ IVoJ fo U.f;. ~:,..: ~ h. (;. ~A. 

II 

TP 
" I 

1M ~eiWJ If 

90 v, r. 'I'" 

Reviewed By: It/ 0#.L Date: /c). 10. Ool. 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: DJJ owm AR/COC#: 60S1bl) -/p3 #ofSamples: ...j Matrix: A-9ueow 
Laboratory: 91:.-6. LaboratoryReport#: LaboratorySampleiDs: ~ 9~J'3 - 001 - OOd -003 -00.1,1 

7 7 I 

Methods: v(,J- 811/, 6'~b0.(3 Batch#s: oUO 9 9 J..f 

c.lb. Clllb. CCV -(!)OS -00;1. I Oo)j 
T RSDI Field 

IS CASt Name c tMn. lntwcept RF R' %0 Method LCS LCSD LCS 
MS MSO MS Dup. Equip. Trip 

L RF <20%1 Blka RPO RPO RPD Blanks Blanks 
>.OS 0.99 20% 

1 71-55-6 1 1 1-tric.'bloroadlaDc 0.10 / / i/ \ IVA N.4 / ' ,/ 
2 79·34-S 1 1 ,2,2-tctradiJOI'OCithlne 0.30 II 
12 79-00-S 1 1.2-tricllloroecba 0.10 l 
1 7$-3+3 1 0.10 I 
1 1'·35 ... 1 0.10 / ,/ .7 I v ./ 1/ 
1 107.()6.2 0.10 \ 
I So4().S9-0 1 0.01 T 
1 18-81-S 1 0.01 \ 

2 ..... (MEX) \ 1 71-93-3 
IJO:dllk} 

0.01 

1 110-75-8 2 I vinyJ etbct I 
2' 591·1U 2-laanoac (MBK) 0.01 I 

2 10&-10-1 ~2-peutanooe 0.10 1 
1 67-64-1 0.01 I 
1 71-43·2 ._ 0.50 7 T 1/ 1./ v " 
1 75-27-4 braDocllcblorom r0.20 \ 
3 75-25-2 bomobm 0.10 
1 74-13-9 bromomlidul"" 0.10 
1 75·1.5-0 cuboo dlJulfidc 0.10 
1 S6-2J.S 0.10 
2 101-90-7 0.50 / / / v 
1 7.5-00-3 cbloroelblac 0.01 ,/ / ,7 I 
1 67-66-3 0.10 \ 
1 74-117·3 0.10 I 
1 10061~1-5 cil-1 0.20 \ 
2 124-41·1 dibromodlloromcdl 0.10 j 
2 1QG..4'1-4 edly1bc:a2mc 0.10 I 
1 7~ melbv- dlloride (1 Oxblk) 0.01 7 C/ ,/ \ 
2 100-42-S stvraae 0.30 \ I 

2 127·18-4 ~ 0.20 
2 108-&&-3 toluene( I Oxblk) 0.40 7 ./ ./ v 
2 10061~2-6 trus-1 3 . 0.10 
1 79-01-6 trUI u11wsr 0.30 •l ll3 / ,/ 1./ v 
I 75.01-4 lwmcWorWe 0.10 / / \ 

2 1330-20-7 lxviCDel(totan 0.30 
(>A', - ,,J - 01-f'J.. lrll'-n ri-DA 
--lrvm. - / . .J - /Ji rJ. Jnw-. .P.:i l-D_..~ 

PJ )PJD to9o/S" uiYI.J .roy. 
Reviewed By: d/~ Dat'e: ~ · I Q. Ool 

B-18 



Volatile Organics Page 2 of2 
Site/Project: _______ _ AR/COC #: (,OS 1(;, I ) - t:, 3 Bmoo#s: ____________________________________________ __ 

Laboratory: Laboratory Report#:--------- #of Samples:---------
Mmrix: ________________________ __ 

Sample 

1/V' CXJr f.t /A 

~ 
v 

~ 
SMC I: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 SMC3 
IS 1 IS 1 IS2 
Area RT area 

-----~ ~ 

---
~ 

---~ ~ 
~ 

IS 1: Fluorobenzene Commenu: 
IS 2: Chorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

B-19 

tS2 IS3 IS3 
RT area RT 

---~ --------



I 

High Explosives (SW 846 Method 8330) 

Site/Project: D.\,\ y/..Jfll ARICOC#: t, OS]01J -' ?:> 3 Laboratory Sample IDs: fo CfoJ3..1 -ooa 
1 

- oo CJ {f/3) 
Laboratory: a¢.1. Laboratory Report#: fa 9 o2 33 
Methods: J" tJ- 8/ib 8 .J J 0 --------~ffi~ ~ -----
#of Samples: Matrix: _ __..!....A.u9~r.t.>./W.:!o.£.1..0!.l.I.J ______ _ Batch#s: cQ./Qr;}// I'C€XIrq(,/U(_ di!S70 

1 Curve CCV Method LCS MS f'leld. Equip. Field 
CAS I NAME ~ Intercept R2 %D Blanks LCS Lc;:' IRPD MS MID RPD Dup. Bllnlcs Btmks 

L . 99 20"1 • mUtSl (f) 20"/o In lli"l koo1o IUtO (i)U{jj u 
2691-41..0 HMX I' Nit- / 1/ / v v v l'flt / / l_\/ IY'.,q. 
121-82-4 RDX v 
99-35-4 I 3 5· Trinitrobenzene ltij 'lfii-llo 
99-65..() 1 3-dinitrobcnzene 1/ 

98-95-3 Nitrobenzene v 61'· 
479-45-8 Tetnrl CJ.t 7.2-IJnl , o1' 
118-96-7 2,4 6-trinitrotoluene \/ I 
35572-78-2 2-amino-4 6-dinitrotoluene v i 

1941i·Sl..() 4-amioo-2 6-dinitrotoluene v I 
121-14-2 2 4-dinitrotoluene v I 
606-20.2 2 6-dinitrotoluene v ! 

88-72·2 2-nitrotoluene v I 

99-99..() 4-nitrotoluene v" I 

99-08-1 3-nitrotoluene \/ I 
78-11-5 PE1N I~ I 

I - l SMC %R£C I SMC AT 

I 
Sample I SMC%REC I SMCRT I 

!C( Ut UlA= 

/;o% < GC 
1-CJ. (!) u~ ~ /Jw MJ).wo t66n... 

111 CNk.Ni 

R..JJx;: e 

Comments: d.looJ.II. 

Confirmation 

Sample CASt RPD>25% Sample 

I09J.33- mR f'f)X /lS 0
/.. 

tf. 9.)31- oo~ I?..E" ](!)~ qol_ •;o {J 8 
6 'lr;)3:?- t708- E::.G' 7effi.IJ ,fc)"k_l/ , cJ. 

,XIIS"7o 
CASt RPD>25% 

iY-R.A( I IDJI J 

.-t.C.tO or- I'E',O. 

&11'\Ce., ....... J'Un a,a l>l.fjMOI> 

No "'LJO 
No t;w..l.. 

( M.J/ft.UO !'&/~ or") ~ C) let\:/") 
~ ~ I+T N{/1; cU!ec.tt V.J; H-T., 

Solida-to-aq.eou eoaveniotl: ( '7 c2S <IS" tr,por+ lv'qi..~.M- J) IV / 
mgtks=f.lg/ g: ((llg/ 8) x(samplemass {8} /samplcvol. {ml})x (1000 ml/llitcr)] /Dilution Factor "'f.l&ll Reviewed By: lA./~ Date: /o}. /0. 0~ 
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Inorganic Metals 

Site/Project: f)Jj yb.)m AR/COC#: t.OS"7t.:;/
1 

-?:, 3 LaboratorySampleiDs: 6 9,)33- ODS. (7.4L M.ila,tJ) 

Laboratory: 9R,( LaboratoryReport#: (p9c),[.] - {}()(, (CAJwW) 
Methods: s~;J~ 81t'- to.<o (ItA/11J) 7$f?O (fJ) ___ - o11~_(f.K ~:oAF ttu~.r) 

0 '' -• ..,.._ ... l"a- ... w - .......... •4'• ., ___ ......... 
" '~ ~ T- T '-J- --. ~ 

/ 

CAS I/ 
c:- Uj/i. .--t QC Element lljiL tj/Q. 

Analyte 
<: 2o'l. i~.m' Jileld -01( -ve... .SX6. Metllod LCSD MSD Rep. ICS Eqllip. Field 

TAL ICV CCV ICB CCB Blaakl LCS LCSD RPD MS MSD RPD RPD AB 
Dlla· Dap. 

Blaakl Blaakl 
5 \\ tiou RPD 

7429-90-S AI / \./ v v ./ v N/1'! / NPr v / t/ ~~~ /Vi; 
744Q.39..3 Ba " _v / v \ / / • J.Jf 8 
7440-41·7 Be v ..,/ v \ \ v N"A 

7+te)...U.t 01 " ll- ·Oltl -·fin . ''" \ \ Nit N'JS • IJ5 I ~ o . .sts 
7440-7()..2 Ca l( v' v _IL_ \ ..Y"''- \ V" / 
7.uo-47..1Cr ;.mr r~.~ v \ / \ HA ""'" lt/D [ l 
7440-48-4 Co / v \ \ / HA 

7440-50-8 Cu . ,, \ \ ./ IYJI /.i.05 
7439-89-6 Fe 1/ \ \ / 14>~/1'1 ~1 •. 
7439-9S-4 Mg 1 v \ h'A \ c/ I>:Y 151 "/. 
7439-96-5 Mn v \ ~ \ t/ If" !!. 0/o 

7440-02~Ni • 019 \ v \ / Nt:+ o.Jq~ 
7440-09·7K l( v IY'~ ./ IP/13 Pl • 
744Q.U-4A.I v / )Ot HA HD 
7440-23·5 Na '1. v \ /Yh 1\ ./ 11 /,~·1. ~t • 
74-40-62-2 v / \ v \ .IY.f fYt:} 

744()..66-6 Zn / . .,, \ \ v N4- 6'. !?S 
\ / \ 

7.Uf.n-t,. l/ \ \ Nit' IYA HD 
77112-49-2 Se - v \ \ lrllt /(~ NO 

7 4t0-31-2 All '· e.r \ _\ / / 1-1-17 9. ot.S 
7440-36-0 Sb v \ \ ,Yoll IYII-

7440-28-0 Tl '1">3b / \ \ / _/YB- 0.16 
' - \ \ 

743f.t7-611& v ./ ./ ,/ / / Hll I'{D 

Cyanide eN - L .. 

Nokl: Sbadcd roWl! are RCRA metals. Solidl-to-aqHoua eoDVenloa: mg I kg • 1'8 I g : [(118 I g) x (SIIIlplc mass {g) I sample vol. { ml}) x (1 000 ml I I liter)]/ Dilution Factor = 118 /I 

Commeats: 5 rt (_, k-tf.lved Vv\..I>!'VS€/1.)~ . C;;l... ~~ Pf-f.Oervv"W( 

611 SQ. 

S: II 

A--.7 O<LI<..o:t 90 J 1 TP Reviewed By: f(/!AAJ. Date: ld - I'D. S r;; 
ll o ,.. d!kcA UJ J T p 

J lA 1\!o... lOX {!) U.. If .:t.. lOX 
B-14 
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General Chemistry 
Site/Project: OSJ {itNIY'l AR/COC#: /,Of/lp I - h3 LaboratorySamplciDs: t:, 9..>33- 007 (41tonj) 

Laboratory: ~{;,1.. LaboratayReport#: t. 9J33 - 010 ( ;V,I);} 
. I ~ 

Methods: 0/.J- 8N~ 90S/, (AoronJ) ~P17 ...?f-1./ {NProf) _________ ~-----------
#ofSamples: Matrix: A9WW Batch#s: o2Jrt.S9o (t-tntor,~) o(/cJS6o (/VPI'f} 

QC Element 
CAS I# Alullyte T !t :% 

SerW Field 
A ICV CCV ICB CCB Metlaod LCS LCSD LCSD MS MSD ICS ou... Dup. Equip. Field 
L Blukl JlPD AB liH Blob Blukl RPD 

Btoflltlut v j;/ ! 

v v o,/ v v v 

f.luortde.. v v ../ v v v v v 
i 

~OHdt,. ./ v v v" v v v 
v 

XOY 

.SWf&.A. v v v v' v v v v 
~0)( 

IYPr( v v ~ II 1/ o.ot o.o1 J v .J;B1 B.:. 
loAf /.t 
v 

Comments: 4nJO')J {,90/f DUP jPJ J".N;\0 &> v 
IV PlY 

-1\ v ~ 6 (!(' <! tAM..pfL < s" te.J... 
Dyp huwee, ~ 1e- r oa..,o < e;., . 

Reviewed By: ttl~ Date: /d ·I I. Ool 
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Contract Verification Review (CVR) 

Project Leader _c_O_L_LINS ______ _ Project· Name DSS GWM Case No. 7222_01.09 

Analytical Lab GEL --------------------------ARICOC No. 605761 & 605763 SDG No. 69233A & B 

In the tables below, marK any infonnation that is missing or incorrect and give an explanation . 

. - - ---- --~. -- ---- --- ------ -- ------ -~---- ------ ---- ------------

Line Com :>tete? Reeolved? · 
No. Item Yes No If no explain Yes No 

1.1 All items on COC comPlete - data entry clerk initialed and dated X 
1.2 Container tvPe<s) correct for anatvses reQuested X 
1.3 Sample volume adeQuate for I and types of analyses reQuested X 
1.4 Preservative correct for a i reQuested X 
1.5 Custody rec:ords continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number( a) cross X 
referenced and correct 

1.7 Date samPles received X 
1.8 Condition upon receipt information provided X 

-- - -·-- ---- -- ·-· - -- ---

Une Com )Jete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed signature X 
2.2 Method reference numberCs} com~ and correct X i 

2.3 QC analysis and limits ~ed (MB LCS Re~llcatel X I 

2.4 Matrix atrlxsp lice duplicate data .,."'YIUaU Cif reauested) X 
2.5 Detection limlta .... · PQL and MDL Cor IDL). MOA and L., X 
2.6 QC batch numbers orovided X 
2.7 Dilution factors_~lded and all dilution levels reported X 
2.8 Data IV!oN'IUN In a~.,."""- units and using correct significant figures X 
2.9 Radiochemistry analysis Uncertainty (2 sigma error) and tracer recovery X I 

(if applicable) _. 
I 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X EXPLOSIVES SAMPLES RERUN OUTSIDE X 

HOLDING TIME DUE TO LCS FAILURE 
2.13 Contractual qualifiers orovided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

-·- --- ---·•":1 --.------·· 
Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specific requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC sampjes and samPle data 

3.2 Quantitation limit met for au samples • X 

3.3 At;curw;y X 1,3,5-DINITROBENZENE & TETRYL FAILED RECOVERY 
a) Laboratory control samptes accuracy reoorted and met for all samples LIMITS FOR EXPLOSIVES LCS I 

I 

b) Surrogate data reported and met for all organic samples analyzed by a gas X j chromatography technique 
c) Matrix spike recovery data reported and met X 

' 3.4 PreciSion X l 
a) Replicate sample precision reported and met for all inorganic and radiOchemistry I sample&. 
b) Mabix spike duplicate RPO data reported and met for all organic samples X I 

3.5 Blank data X ARSENIC, CADMIUM, COPPER, NICKEL & ZINC DETECTED 
a) Method or reagent blank data reported and met for an samples IN BLANK 

NITRA TESINITRITES DETECTED IN BLANK 

b) SampRng blank (e.g., field, bip, and equipment) data reported and met X 

3.6 Contractual quaHfiers provided: • J'- eatimated quantity; "8"-analyte found in method X 
blank above the MOL for organic or above the PQL for inorganic; ·u·- analyte 
undetected (results are below the MDL, IOL, or MDA (radiochemical)); ·w-anatysis 
done beYond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta NJA 

3.8 Narrative included, correct, and complete X 

3.9 Second column confinnation data provided for methods 8330 (high explosives) and X 

8082 (pesticldesiPCBs) 



Contract Verification Review (Continued) 

4.0 CaUbration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing catibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCIHPLC (8330 ancl8010 and 8082) 

a) lmtlal calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.31norganlcs (metals) 

a) Initial calibration provided X 

b) Continuing catlbratlon provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided NJA 



Contract Verification Review (COncluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/FractiOn No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved?• Yes ~ 
Based on the review, this data package Is complete. ... ~ •No 

If no, provide: nonconformance report or corr~ request number and date correction request was submitted:.;...-----

Reviewed by: I A) , Po. Q o t==~ t~ Date: 11-21-2002 Closed by: Date: ____ _ 
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CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY p ,~ 

Batcn No. AI/A- SMOUse AR/COC I 606084 
Dept. No./Mail StOll; C 6133/MS1089 Date Samples Shtpred: k - il - P 'J Projeci/Taslc No. 7222 .01 09 L 0 Waste Characterization 
Projec:tiTask Manoger. Sue Collns CarrierM'ayb~l No. ~~~¥(."\ SMO Authorization: /2.£ -w' -Send prellminal)'/copy report lo: 
Project Name: DSSGW Lab Contact: Edie l<enl/~56-6171 Contract#: EO 41!!71 l 
Reoord Center C<lde: ER Lab Oe$Una!ion: GEL 9-lh' I}-~.,.VZ7 Jrt7Ttil" 

lt.::J Released by COC No.: 
Logbook Ret. No.: ER 089 SMO ConfadJPhooo: Pam Puissant/505-284-3185 0 Vddalion Required 
Service Order No. CF022·03 Sand Raportlo SMD: Wendy Palencia/505-844-3132 {/~ Bill To:Sondia Natiooallabs {Accoon1s Payable) 

Location Tech Area 
rLj~~~ 

P.O. Box 51100 MS 0154 

Building Room Reference LOV(avallable af SMO) AJI>uquerquo, NM !7185-0154 
ER Sample ID or Pump ERSite Date!Time(hr} Sample Container Preserv- II.Allfection Sa~e l'arilmeter & Method lab Sample 

Sa~No.-Fractlon Sa_rrtple location Detail Deptll.(ft) No. Collected Matrix Type Volume atlve Method Type R~slad 10 

06102-4-001 CTF-MW2 120 154 02107103 0924 GW G 3x40ml HCL G SA voc (8260) oaP1 
061024-008 CTF-MW2 120 154 02107/03 0926 GW p 500ml HN03 G SA RCRA Metals (6020) or:; 
06102+-010 CTF-MW2 120 154 02107/03 0928 FGW p 500ml HN03 G SA Major Cations (6020) Flitered OI~ 
061()2.4..013 CTF-MW2 120 154 02107/03 0929 GW p 250ml 4C G SA Major Anions (300.0) D2Z. 
061024..()15 CTF-MW2 120 154 02107/03 0930 GW AG 4x1L 4C G SA High 8cplosives (8330) OB'Il 
06102~16 CTF-MW2 120 t54 02107103 0932 GW p 250ml K2S04 G SA NPN {353.1) oz+ 
061025-001 CTF-MW2 120 154 02107/03 0924 GW G 3x40ml HCL G DU VOC(8260) ,,,~(1. f:'' (J (_ OtJC-, 
061Q25.008 CTF-MW2 120 154 02107/03 0926 jGW p 500ml HN03 G DU 

~~ 
RCRA Metals (6020) ~-·-do' r:.)('., 014 

061025-010 CTF-MW2 120 154 02/07/03 0928 'fGw p 250ml HN03 G DU 
Flit;;;" • (y c 

Major Cations (6020) red ·• Olq 

RMMA 0 Yes 0No Ref. No. Sample Tr;ac:klng SmoUse Speclallnstrucllons/QC Requirements Abnormal 
Sample Disposal 0 Return to Client 0 Disposal by lab Dale Entered(mrnlddlyy) EDO 0 Yea 0 No Conditions on 
Turnaround Time 0 7 Day D 15 Day 0 30 Day Entered by: · Level o P<~ckage 0 Yes 0 No Receipt 
Relum S•mples By: 0 Negotiated TAT QC inits. •send report to: 

Name 1\ Signature'"' Jnlt CompanyfOrganl;zatlon/Phone/Cellular Jjm Jackson/Orq 6133/MS 1®71505-284-2547 

Sample Alfred Sant~ranes I f"\lll.~c, .A ~ '1reitoo/6135/844-5130/228·07f0 Please add edd!tfonar preaervetlon to samp!e(s)lf lab Use 
Team John Boyd ~n/--- - ...tb.- ._W/6135128~-33071228·9231 neflded, due to high buffering caQacl!y 

Members Robert Lynch r~:.~ 61/ -~ Weston/6135/1144-40131250·7090 Major Cations/Ca,Mg,K,Na(filterecl in field w/.45 micron flltar) "1 • C 
· / Major Anlon$/Br,CI,FI,S04 ct--

. {1 b .- _,..1-;r<; 'P/eue 1/sl ;rs sep6r.le report. 

1 .RellnQulahed by 1"\ '""' .~ )..rJ-"'- ~...-erg.RJ/7 fLJ~te z....,Ul#"' Timet?_ ~ .rt:2 4.RellnqUished ~ Org. Date Time 
1.Received~V'...C':-'1. .k'.Nl. ~--.sn Oro.U/'1~0ate lr/I"((JTime c S"'s""' 4.Recelvedby Org. Data Time 
2.Relinn" ZJ ·q, '~ t;fiU Org.~t;-'f Date 7._t[,~Tlme /II 1_C 5.Relinqulshedby Org. Date Time 
2. Reoelwd by (", '.!' ~ Tt::; .L. Ora. Dllte.2•JZ. .. ~Tlme I'd ':lr, h 5. Received by o~ Dale nme 
3.Rellnqulshed bfi Org. Date Time 6.RellnquH;hed by Org. Date Time 
3. Received by - Qrg. - - _Q~ nme --- - ~,_B~e[ved bv - -- . - - - . Org. __ . Date_ - ----- Time I 

. I 
3 
1 
5 
9 

.7 
. I 

• .3 

1 



OFF-SITE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 

Go/ AR/COC-

.5 
. '1 

--·--- -·- -·· ·····- --·-··-- ---- '· ·~ . 7 
f 061030-001 DSS-TB3 02/07103 0924 , ;,,;"("· !":'!(' 



CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_LofL 

SMOUse ARJCOC r 606086 
·- -.--

1
oate Samples Shipped: 7 - IJ. .. (.,J / 

::...~~ ~ 
1
carrier/Waybil1 No. I ? 'f f(i 
Lab Confect: Edie KenV803-556-8171 

ProjecJffask No.~ 10 Waste Characterlutlon 
SMO Authorizati c... -Sefld preliminary/copy report to: 
Contract#: PO 21671 

.• • Lab Dedna!ion: GEL fiVi /?rt)~ u Ketea:;eQ bY (,;UI; No.: ____ _ 
--- 1sMO ContacVPhorle: Pam Puissant/505-284-3185 5 ,/"e' ~ 'I) 0 Validation Required 

~· - -~- -- Send Report to SMO: Wendy PalenciafSOS-844-3132 .(? //;JI YJL B~l To:S.ndia National Labs (Accounts Payable) 

- . J }1 r;;).,..,_ PO. Box5600MS0154 

Reference LOV(avallabLe atsM..QL_}-:1 3 ~ U Albuquerque, NM ar1ss-o154 

Pump 1 ER Site 
Depth (It) No. 

oafemme(hr) -1 Sample 1 COrtina. _r j P~serv=lCollactton!Sample 1 Parameter & Method · ·n:ab Sample 
Collected Matrix Type olume alive I Method Type R!S_ueslad I 10 

--- __ . NA 02/06103 1330 • I 

_ --- __ . NA 02106/03 1331 , ·"l 

_ --- __ . NA 02/06/03 1332 • 9 
•. --- . -- NA 02/06/03 1330 ' I 

I RMMA 0 Yes GNo Ref. No. Sample Tracking smo Use SJ)9Ciallnstrvctlons/QC Requirements Abnormal 
!sample Dlspoul 0 Rett.m to Client 0 Disposal by lab Data Entered(mmldd/yyJ EDD 0 Yea 0 No Conditions on 
1 Turnaround Time 0 7 Day D 15 Day 0 30 Day Entered by: level o Package 0 Yes 0 No Receipt 
!Return Samples By: 0 Negotiated TAT QC inlts. *Send report to: 

Name ~ Signature lnlt _Company/Organization/Pilone/CeiiLJiar Tim Jacksan/Org 61331MS 1087/505-284-2547 ., 

Sample 
Team 
Members 

Alfred San!Uianes ftll ,J. <..,;A.-:1'.1. .t:YL W.llton/613:'844-51301228-0710 f( ll'f'I/Tt 1 I>Mt#P'I -:,;/,II- :i7~1tJ-{)0 1 
John Soyd \ ~~-- ...:: r ~ ~/61357284=3307/228-9231 ~ • { • I ~ C 
Robert Lynch .... ~ ~ Weston/613518H_.,013f.250-7090 Jvlf 1..11 ,O~;UV&, C.lft1'-K-;!'tV, 

r/ 
I rlJ " . _......, ..,_,i ~..-. I I , , !*Please 1/s t as separate ntport. 

1.Relln~h8d....tlY _!1.,-~ 2,..r;;;.lC..L,.)£c:-.--o,.g.IQifOate Z/(tlf}'lfme O&crsi4.RellnquJshed by . ___Qrs, 
1. Received b~ ~ ,;-..z:...::;~,. ori~M F7' Dat~lff ln'J Time t:J .5-'11/ 14. Received by Org. 

0 . 
Or. 

3.Reilr:!9!l_lahed by Org. _Date Ti_m11 J6.ReHnquished by Org. 
3. ReeeiYed ~.Y~ ____ _ Org. Date Time J6. Received by Org. 

Date 

Date 

Oat a 
~ 
Date 
Dale 

Lab Use 

;)..17 

Time 

Time 

!!!!!!! 
Time 
Time 
T1me 



Sample l'lndlnt• Sulllmlry 

Site: DSS Assess GWM ARCOC 606081,606063,606084 and 606086 Data: Organic and Inorganic 
--

e 
:J 

I ~ 
e ~ e e e j ~ j 

-~ 

1 I 
'0 :J 'fi 

i l l 
:J 

I 
:J -~ l I ·c:: i ·a l t: z 

I • ~ ! ~ i' c " Cl. 

i §, 
~ g 6 I e 

!!. 
~ "' "' ~ .... 

~ 
Ill 

~ ~ "' "' ~ ~ ~ ~ ~ ! :I 

~ 
~ "' ~ ~ '! 

"' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ! z Cl) 

~ "' i! "' N 

~ 
SamDieiD 

081022-008 CYN-MW5 J,B,B2,B3 J, B.B2 J,B2 

081023-008 CTF-MW1 J,B,B2,B3 J, B J,B2 

061024-008 CTF-MW2 AJIQC All QC AltQC UJ, TP J,TP J, TP J,B,B2,B3,TP J, TP J,B,B2,TP UJ, TP J, TP 
I 

acceptance acceptance acceptance 

081025-008 CTF-MW2 
criteria were criteria were criteria were 

UJ, TP J. TP J, TP J,B,B2,B3,TP J, TP J,B,B2,TP UJ, TP J, TP 
met. No data met.No data met. No data 

will be will be will be 
061027-008 DSS..EB 1 qualified. qualified. qualified. J,B,B3 J, B 

()61024-010 CTF-MW2 J, TP J, TP J, TP J, TP 

061025-010 CTF-MW2 J, TP J, TP J, TP J, TP 

081022·015 CYN-MW5 J, HT 

081024-016 CTF-MW2 J,B,B3 

061025-016 CTF-MW2 J,B,B3 
'--------

Validated ltf: p( /~ Dete: 03/25/03 



HPLC Narrative 
Sudia Natioaal Labs (SNlS) 

SDG74838 

Method/Amdysls Inr!!m!!tlon 

Analytical Method: 

Prep Method: 

Nltroaromatics amd NltraJaioes by HiP Performance Liquid Claromat.ograpby 
(HPLC) 

SW8468330 

SW846 8330 PREP 

Analytical Batch Nwnber: 233322 

Prep Batch Number: 233266 

Sample Analy&is 

The following samples were analyzed using lhe analytical protocol as established in SW846 8330: 

SampleiD 

74838024 

74838030 

74838031 

74838032 

74838033 

1200379652 

1200379653 

1200379654 

1200379655 

ClleDtiD 

061022-015 

061023-015 

061024-015 

061025-015 

061027-015 

Method Blank (MB) 

Laboratory Control Sample (LCS) 

74838024(061022-015) Matrix Spike (MS) 

74838024(061022-015) Mattix Spike Duplicate (MSD) 

PreparatiOJIIAD!!Iytigl Metbod verification 

l'rucedures for preparation. analysis, and repating of analytical data arc documented by Geocral Engineering 
Laboratories ll..C (GEL) as Standlu"d Optnting Procedure (SOP) GL-OA-B-033, Rev. 7. 

SD0#74838-HPLC 
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C!dibratioo Inf9l'ID8tion 

Initial CaUbnttion 
All initial calibration requirements have ba:n met for this SDG. 

CCV Requirements 
All calibration verification standard(s) (CVS, ICV or CCV) requirements have been met foe this SDG. 

OuaUtt Control roo Wormation 

Blank Aa:eptance 
The blmk analyzed with this SDG met the established acceptance r::ritl:ria.. 

Surrogate Reco'Veries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Laboratory CoDtrol Sample (LCS) Reconry Statement 
All the LCS spike recoveries for this SD0 were within the established acceptance limits. 2,4,6-trinitrotoluenc 
appears to fail recoVery on the Form 3, while it passes recovery on the QC SUlDIDIII)'. This is lhe result of 
differences in rounding and significant figures. 

QC Sample Designation 
Client sample 74838024 (061022-015) was selected for matrix spike analysis. 

Matrix Spike (MS) Recovery Statm-t 
All the matrix spike recoveries were within the established acceptance limits. 

Matrix Spike Dopticate (MSD) Reoonry Statement 
The matrix spike duplicate recoveries foe this SDG were within the established acceptance limits. 

MSIMSD :RPD Statement 
The relative pm:ent differences (RPD) between each MS and MSD were within the required acceptaru:e limits. 

TedmkallDformation 

HoldiJJg Time Spec:Ubtioos 
All samples in this SDG met the specif"Jed holding time requiremen~. GEL assigns holding times bii$Cld on the 
associated methodology that assigns the date and time from sample collection or sample receipt. Those holding 
times expressed in hours are calculated in the AlphaLIMS system. Those holding times expressed as days expire at 
midnight on tbe day of expiration. 

Prepantioa/ADalytkal Method Verific:atioa 
All procedUR:S wen: performed as stated in the SOP. 

SaJDple DOutlons 
None of the samples in this SDG required dilutions. 

Noncouformance (NCR) Documeatation 
No nonconformance TepOrt (NCR) has been generated for this SDG. 

SDOin4838-HPLC 
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lf!"h MaaSome~-~altegradoascal.brati __ ........ • • cali"'-..: • __ .. __. _ __ .. 1 I -~_!.&~due 
lntb l 0Q SIAUWUUS, CQntiDWDg UIA'-100 SUIUUillu->7 illtwOT &amp CS •""1,.....,.. ............ ID 

to software limitalions. 

Additlo.n.t Co111111e111s 
The Fonn 8 uses the retention time of the surrogate as a measure of how close the retention time of the samples and 
QC are to a standard romponent. The lnslnunenl Bllllk does not contain the surrogate. 

The samples were concentratc:d prior to analysis to achieve the required detection limit. 

Confinnation analysis was performed on some of the samples in this batch. The values reported are from the 
primary analysis. The confirmation analysis is used fur qualitative pmposes only. 

The following analytes coelute on the cyano column: a.) 2,4,6-Trinitrotoluene, 
2,4-Dinitrotoluenc. and 2.6-Dinitrotoluene b.) 1,3.5· Trinitrotoluene and J ,.3-Dinitroberu:ene c.) m-Nitrotolueoe, 
p-Nitrotolueoe and o-Nitrotoluene.. As a result some of these analytes may be flagged with a P qualifier. The 
coelution from the cyano colwnn should be considered and the values as suspect to the sample. 

The following package was generated using an electronic data processing program refaTed to as "virtual 
packaging". In an effort to increase quality and efficiency. the laboratory is developing systems to eventually 
generate all data packages electronically. The following change from "traditional" packages should be noted: 

Analyst/peel" reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates 
arc present on the original raw data. These bani copies arc temporarily stored in the laboratory. An electronic 
signature page insetted aftcc the case rwrative of each electronic package will indicate the analyst. rcvicWtt, and 
report specialist names associated with the generation of the data and package. The data validator will always sign 
and date the case narrative. Data that arc not generated electtonically, such as hand written pages, will be scanned 
and inserted into the electronic package. 

System Confipratlon 

The laboratory utili.tes a high perfo~ liquid cbromatograpby (HPLC) insuument configuration for explosives 
analyses. The chromatographic hardware system coosist£ of an HP Modcll050 HPLC or HP ModelllOO HPLC 
wilh programmable gradient pumping and a 100 ulloop injector for the primary system and a 100 ulloop iqjcctor 
for the confirmation system. The HPLC lOSO is coupled to a HP Model G l306A Diode Array tN detector, and the 
HPLC 1100 is coupled to a HP Model Gl31SA Diode Array UV detector which monitor absorbance at the 
foUowing five wavelengths: 1) 214 nm; 2) 224 nm; 3} 235 nm; 4) 254 nm; 5) 264 run. 

The primary HPLC system is usualJy identified with either a designation of HPLC #2, or hplcb in the raw data 
prinrouts. The confirmation HPLC system is usually identified with a designation of HPLC I 1, or hplca in the raw 
data printouts. The HP 1100 HPLC system is identified as HPLC #3, or hplcc in the raw data printouts. The HP 
1100 HPLC has a Column Switching Valve which enables this system to be used fur primary analysis or 
confirmation analysis. 

Chromatographic CoiiiiDIIS 

Chromatographic separation of nitroaromatic and nitramine components is accomplished through analysis on tbe 
following reversed phase columns: 

SDGH74838-HPLC 
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liP' Ilyp<ml BDS-CI8, 250 mm x 4 mm o.D. '""""'"ng 5 wn portjcle me. .?> ~h'8 J' 
Confirmation of nitroaromatic and ni.ttamine components, initially identified on one of the above col~~ 
aa:omplishcd lbrough 11J18lysis oo the following column: U 
PH: Develosil CN-UGS-5, 250 mm x 4.6 mm !.D. 

The primary colwnn is used for quantitation while the confinnation columo is for qualitative purposes only. 

CertillcatioD Sta!emeat 

~ the analytical method has been performed undc:z' NELAP certification. the analysis has met all of the 
requirements of the NELAC standard unless otherwise noted in the analytical case narrative. 

Review Valldation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data desigDatcd for CLP 
or UP-like packaging will receive a third level validation upoo completioo of the data package. 

Reviewer:. ____________ Date: __________ _ 

SDGW74838-HPLC 
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Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 03/21/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS Assess GWM 
ARCOC # 606081, -83, -84,-86 
GEL SDG # 74838 
Projectffask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC), SW-
846 8270C (SVOC) and SW-846 8330 (HE's). No problems were identified with the data package that resulted in 
the qualification of data. 
Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following exception: 

voc 
The CCV had a %D >20% but< 40% with a negative bias for 2-butanone (20.3%) and acetone (22%). 
The associated sample results were non-detect and will not be qualified. 

svoc 
The initial calibration had a correlation coefficient <0.99 but> 0.90 for 2,4-dinitrophenol. The associated 
sample result was non-detect and no data will be qualified. 
The CCV had a %D >20% but< 40% for several compounds (see Data Validation Worksheet). The 
associated sample results were non-detect and no data will be qualified. 

------------------------------ ··- ···-·· ..•. ------------



All Analyses: All method blank (MB), equipment blank (EB) and trip blank (TB) acceptance criteria were met 
with the following exception: 

voc 
Sample 74838-008 (EB) had a dibromochloromethane value> DL but< RL. The associated sample 
result was non-detect and will not be qualified. 

S!IJT02ates 

All Analyses: All surrogate acceptance criteria were met. 

lptemal Standards (ISs) 

VOC and SVOC: AU internal standard acceptance criteria were met. 

HE: No internal standard required. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Analysis 

AJI Analyses: AU MS/MSD acceptance criteria were met. 

voc 
It should be noted that the sample used for the MS/MSD analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

svoc 
Several compounds for which no laboratory acceptance criteria were available had %R <75% (see Data 
Validation Worksheet). Using professional judgment, no data wi1l be qualified. 
It should be noted that only 500ml (DF=2X) of sample was used for the MS/MSD. It is not known what 
affect this will have on the extraction procedure and no data will be qualified. 

Laboratory Control Samples (LCS/LCSD) Analysis 

All Analyses: All LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

voc 
It should be noted that no compound was associated with interna1 standard 3 (l ,4-dichJorobenzentH14). No 
data will be qualified as a result. 

svoc 
It should be noted that no compound was associated with internal standard 6 (perylene-dl2). No data will 
be qualified as a result. 

Detection Limifs/Dilutions 

All Analyses: All detection limits were properly reported. No samples were diluted 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

HE: The sample results were non-detect; therefore confinnation data was not required. 



OtberQC 

VOC: Four trip blanks, an equipment blank and a field duplicate were submitted on the ARCOC included in this 
package. 

SVOC: No field duplicate, field blank or equipment blank was submitted on the ARCOC. 

HE: An equipment blank and field duplicate was submitted on the ARCOC. No Field blank was submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque. NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 03/25/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Inorganic Data Review and Validation- SNL 
DSS Assess GWM 
ARCOC No. 606081,-83,-84,-86 
GEL SDG No. 74838 
Project!fask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNL/NM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS), SW-846 9056 (anions), EPA 353.1 (NPN), SW -846 9012A (total cyanide), SW -846 7196A (hexavalent 
chromium) and SW-846 7470A (mercury-CV AA). Problems were identified with the data package that resulted in 
the qualification of data. 

ICP-MS -metals 
Cr was detected in the MB, ICB/CCB and EB at a value> DL but < RL. All associated sample results 
were detect,< 5X the blank values and will be qualified "J, B, B2, B3". 
Se was detected in the MB at a value> DL but < RL. All associated sample results were detect, < SX the 
MB value and will be qualified "J, B". 
Se was detected in the EBata value> DL but< RL. All associated sample results (excluding sample 
74838-012) were detect,< 5X the MB value and will be qualified "J, B2". 
As was detected in the EBata value> DL but< RL. Sample 74838-011 and -012 were detect,< 5X the 
EB value and will be qualified "J, B2". 

Due to the high buffering capacity of samples 7 483 8-013, -014, -0 18 and -0 19, additional HN03 had to be 
added by the laboratory to reduce the PH to< 2. All sample results that are detect will be qualified "J, TP" 
and all non-detects "UJ, TP". 

Hexavalent Chromium 
The sample was received and analyzed 2X after the hold-time had expired. The sample result was detect 
and will be qualified "J, HT". 

NPN 
The MB and/or ICB/CCB had a value at the DL. Sample 74838-027 and -028 were detect with values < 
5X the blank values and will be qualified "J, B, B3". The remaining samples had values> 5X the blank 
value and will not be qualified. 



Data is acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly preserved except as 
mentioned above in the summary section. 

It should be noted that the sample collected for hexavalent chromium analyses was received with a 
missing lid and insufficient sample available for analyses. One of the containers (amber glass) collected 
for explosives was used for the analysis. No data will be qualified. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

All Analyses: All blank acceptance criteria were met except as noted above in the sununary section and as follows: 

ICP-MS- metals 

Na was detected in the MB and CCB at values> DL but < RL. The associated sample results were detects 
> 5X the blank values and will not be qualified. 
Se and As were detected in the EB at values> DL but< RL. Sample 74838-012 had a Se value> 5X EB 
value and samples 7 483 8-013 and -014 had As values > 5X EB values. These sample results will not be 
qualified. 

Laboratory Control Sample/Laboratory Control Sample Dul!licate (LCSILCSD} Analyses 

All Analyses: The LCS met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met all QC acceptance criteria except as follows: 

Hg and Total Cyanide 
It should be noted that the sample used for the MS analysis was of similar matrix from another SNL 
SDG. No data will be qualified. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance critetia except as follows: 

Hg and Total Cyanide 
It should be noted that the sample used for the rep1lt:ate analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

ICP Interference Check Sample UCS) 

ICP-MS: The ICS met QC acceptance criteria. It should he noted that the ICS-AB wa!l not run at the end ofthe 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 



ICP SeriaJ Dilution 

ICP-MS: The serial dilution met QC acceptance criteria. 

All other analyses: No serial dilution required. 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 

ICP-MS 
Sample 74838-018 and -019 were diluted lOX for Ca and Na analysis due to high concentrations of these 
analytes present in the samples. 

NPN 
Sample 74838-025 was diluted SX. and sample 74838-026 3X due to high concentrations present in the 
sample. 

Anions 
Sample 74838-021 was diluted 5X, and sample 74838-022 and -023 50X for chloride and sulfate, due to 
high concentrations of these analytes present in the sample. 

OtberQC 

RCRA metals: An EB and field dup was submitted on the ARCOC. No field blank was submitted on the 
ARCOC. 
Cations, Anions and NPN: A field duplicate was submitted on the ARCOC. No fiele blank or EB was 
submitted on the ARCOC. 
Hexavalent Chromium and Total Cyanide: No field duplicate, field blank or EB were submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 



Data Validation Summary 
7JJ.J.. 01 09 #ofSamples: d 9 Site/Project: DJj llJSe.S.) CiJIYJ Project/Task #: Matrix: If OVWOJ , 

AR/COC#: 00~ 081 - 83 - 6'N -86 Laboratory Sample IDs: 7'! 8.] B - 00 I -lllr(.) - o3 9 

Laboratory: C -"A 

Laboratory Report#: __ 7.___,"f:_:::_g..:::..;>-=8 _______________ _ 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

Estimated 
Not Detected 

Organics 

Pesticide/ HPLC voc svoc PCB (HE) 

v v IV .A v 

v v v 

1/ v v 

v v v 

v v v 

v v v 
v v 

v v 
.. 

' 

T1J fit)(} 
IVI'1 

NeJr} Dup 
£ lJvp )::13,. 

Check (..J) = Acceptable 
Shaded Cells "' Not Applicable (also "NA") 

Analysis 

Inorganics 

GFAA/ CVAA ~~ 
RAD 

ICP/AES 
AA (Hg) ~ 
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tyfl UJI% J;HT Nit 

v v v 

:J, f,j 8"2 8. v v 
v i v v 

v v v 
v : v v \ 

v 

v 

f:tue/oft.<f 
m 

4eld olv.,o 
~13 /VIr 

4N1Drv 'J 
N'P,Y 
Other 

Tr/'1 

v 
v 

8;83 ~0~ 
v 

v 

v 

v 
IV4 

f:t~d ' 
I!PnJ!Jn;) 

a,..p 
lr.P~t) 

J 
u 
UJ 
R 

Not Detected, Estimated 
Unusable 

NP "' Not Provided ~ 
Other: Reviewed By: ~ Date: OJ. ,),f". 03 

B-12 



Holding Time and Preservation 
Site/Project: D .j ~ ({WfY) AR/COC#: ~010081 -831 - 81-; -Be. LaboratorySampleiDs: 7)1838 - 001 /l>ru - 0..?9 

I ' I 

Laboratory: 9 )( /... Laboratory Report#: 7ij8..?8 

#of Samples: if 9 Matrix: __ 11~9c..:V:....::UJ=..=U<.>oJ'----------

Analytical Holding Time Days Holding Preservation Preservation Sample ID Time was Comments Method Criteria Exceeded Criteria Deficiency 

/IIYC{J lo "'- J)ve_ lo NDJ " U.:J " 

']_1-LB_ -? 8 - 6v.; fg£1'~ 
1/ II 

0!.1 ,S_w_B/f~ - c,oJn IVA N.tt P/-1 <_ d /)U(J./J J 7P 
1/V . / 

- 0 /"' l UfJ O.Ch'}' 0 J-
J' {)JY1 0 /(_ 

/ . 
~ ILOA.A.P_ 

- 0/8 J bJ 8)1(, - (, Oci. 0 /drlo~ Av.d. 
v 

~ - 019 I 6 Q:_ ~de 
A 1J.../J /e. 

I 

S"t... 33Aaur.. 
II 

7)f8J6' - OJ. )f_ .fi.J8/f(;,- 7/QI..A o/.IL_ J..oulj IY/1 /Y-11 ')o2X I+T bU<..u- J NT 
1/ 

----·-
L__ __ 

- -- --

Reviewed By: N tvJJ., Date: (}.]. ,).J.; · 0..$ 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: .OJ J A.SJeJJ C/J!YJ ARJCOC#: foOic081 - 83 - 8Jy - &, 
I J ; 

#of Swnples: 9 Matrix: __ t:l~fr-:::-U..::::W=:.l(!"":J.:..__ ____ _ 

Laboratory: C £A Laboratory Report #: 7 J..; 8 3 8 LaboratorySwnpleiDs: 7&8ll8 - 001 -!Art.J - 009 

Methods: j(,.)tlflo - tfJt.o 8 Batch#s: d.J.5io3o 

Callb. Callb. CCV ~ooio -008 - ooJ 
T M' RSD/ Field ~ooS> 1 

IS CAS# Name c m. Intercept RF R2 %0 Method LCS LCSD LCS MS MSD MS Dup. Equip. Trip 
L RF <20%/ Blks RPD RPD RPO Blanks Blanks 

>.05 0.99 20% Oo'71 001 

I 71-55-6 1 1 !-trichloroethane 0.10 \/ / / / / \/ \/ 
2 79-34-5 1 1 ,2,2-tetrachlorocthane 0.30 \ 
2 79.00-5 I 1.2-trichlorocthane O.IO \ 
1 75-34-3 11-dldtloroedwte 0.10 ./ \ ./ v / 
1 75-35-4 1.1-d.lehloroethme 0.20 I 
1 107-06-2 1.2-diehlol'Odhane v 0.10 ' 1 540-59..() 1,2-dlchloroethene{total) 0.01 ' 1 78-87-5 1.2-diehloropropane 1/ 0.01 T 
1 78-93-3 

2-llatluaoae (MEK) 
[(10slllk) vO.OI - '1.0·3 \ 

I 110-75-8 2-cltloroetbyl vinyl ether 17 T 
2 591-78-6 2-bexanone (MBK) /0.01 t \ 
2 108-10-1 

4-mcthyl-2-pentanone 
[(MIBK> 0.10 \ 

I 67-64-1 [acetone(! Osblk) 0.01 - J). I 
I 71-43·2 'belaztne 0.50 7 7 I \/ / / 
I 75-27-4 bromodichloromethane 0.20 
3 75-25-2 bromofonn 0.10 / v' v 
I 74-83-9 bromo methane 0.10 
I 15·15-0 ~ndisulfide 0.10 
I 5~23-5 eariloD tetndlloride 0.10 
2 108-90-7 c:lllonllemme 0.50 ./ \ v / v 
I 75.00.3 chloroetbane 0.01 l 
I 67-66-3 ehlontonn 0.20 I 
I 74-87-3 chloromethane 0.10 
I 10061-01·5 cis- I 3-dichlorol)ropene 010 I 
2 124-48-1 dibromochloromethane 0.10 I o.J..91.T 
2 100-41-4 i ethvlbcnzene 0.10 I / 

I 75-09-2 imetbylcnc chloride (!Oxblk) 0.01 \ 
2 100-42-5 [styrene 0.30 
2 127·18-4 tetrac:hloroethem 0.20 
2 108-88-3 to luCile( 1 Oxblk) 0.40 ,/ L / v 
2 10061-02-6 trans-I 3-<iic:hlorolli'ODCIIe 0.10 
I 79-01-6 triehloroetkme 0.30 / / .,/ .,/ 
I 75-01-4 [v!D,}i ehloricle 0.10 ,/ ./ / \ 
2 1330-20-7 lxylenes(tobll) 0.30 I 

lr.1.\ - 1 d - '/))j;A_)Clint>~ 

l-f1'.w-. . I 1/...:l- llidJnml'~" 

Comments: Notes: Shaded rows are RCRA compounds. 

Reviewed By: C(_ /[,.,a.£< Date: OJ cJ.I. 03 PJ jPJtJ llf b6~- S~-~4 JOy V' 
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Volatile Organics Page 2 of2 

Site/Project: AR/COC #: ~ 6 (;, 0 8 I- 8 3 - 8 ,Y -8£ Batch #s: -----------------------
1 I I 

Laboratory: Laboratory Report#:--------- #of Samples: Matrix: --------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC 3 

;tV (,(,; 7 <if:./~ 

--------
v-

-·~ 

SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

~ 

----~ 

IS 1: Fluorobenzene 
IS 2: Chorobenzene-dS 
IS 3: l,4-Dichlorobenzene-d4 

r--

IS 1 IS 1 IS2 IS2 IS3 
Area RT area RT area 

---------
v-

--~ 

------
t-------

. - -- - - - - -- --1-------

Comments: 

B-19 

<JC<... -OO(o 

i)up 

~ 

OK.. 
J lv..U/ ~ pa..ce . 
v 

IS3 
RT 



Semlvolatile Organics (SW 846 Method 8270) Page 1 of3 
Site/Project: D..S0 AJJUJ C(l.JI>') AR/COC#: C.O(:,Q81

1 
-6'3

1 
-ffAj; ·8(, LaboratorySampleiDs: __;.7.....:.:-y_B=--3~8_-_0_I_o __________ _ 

Laboratory: ((.k A Laboratory Report#: __ 7-'-1-1....:.8_.:?_8 ___ _ 

Methods: J (,Je;yc, 8 d 70L 

#of Samples· I Matrix· ....... __ .. , .. 11 oue., u 1 Batch #s· d33/JI3 

Call b. 
Cali b. 

CCV T RSD/ Field 
IS BNA CAS# NAME C Min • Intercept RF ~ %0 Method 

LCS LCSD LCS 
MS MSD 

MS 
Dup. 

Equip. Field 
L RF Blanks RPD RPD Blanks Blanks 

<20%/ RPD 
>.05 0.99 20% 

2 BN 120-82-1 I ,2,4-Trichlorobc:nzl:ne ~ 0.20 \./ v v I \/ IV4 v v' i/ IV/1 
I BN 95-50-1 1 ,2-Dichlorob\W.ene 0.40 i\ 1\ 
1 BN 541-73·1 1 ,3 -Dichlorobenzene 0.60 \ \ 
l BN 106-46-7 1.4-Dichlorobenzcnc 0.50 / \ .../ v' v \ 
3 A 95-95-4 2,4,5-Trichlorophenol 0.20 ' v \ v v L _} 
3 A 88..()6-2 2,4,6-Tri<:hlorophenol 0.20 .~ _\ v :w v \ 
2 A 120-83-2 2,4-Dichlorophenol 0.20 \ \ 
2 A 105-67-9 2,4-Dimelhylphenol 0.20 \ \ 

3 A 51·28·5 2,4-dinitrophenol 0.01 v ../ o. 'til \ 
3 BN 121-14-2 2.4-Dinitrotoluene 0.20 .../ ../ v' +- 11!.(. v \ v v t/ \ 
3 BN 606-20-2 2,6-Dinitrotoluene 0.20 v \ \ 
3 BN 91-58-7 2-Chloronaphtha1ene 0.80 \ 
1 A 95-57-8 2-Chlorophenol 0.80 ,/ v v t/ \ 
2 BN 91-57-6 2-Methylnaphthalene 0.40 \ 
I A 95-48-7 2-Methylphenol (a-cresol) 0.70 ./ \ I.J ~9 ./ \ 
3 BN 88-74-4 2-Nitroanilioe O.oJ \ \ 
2 A 88-75-5 2-Nitrophenol 0.10 \ 
s BN 91-94-1 3,3'-Dichlorobenzidine O.oi \ 1\ 
3 BN 99..()9-2 3-Nitroaniline O.ol \ \ 
4 A 534-52·1 4 ,6-Dinitro-2-methylphenol 0.01 ,/ / \/ -1 J.7. '1 \ \ 
4 BN 101-55·3 4·Bromophenyl-phenylether 0.10 / I \ 
3 BN 7005-72-3 4-Chlorophenyl-phenylether 0.40 \ .l 
2 A 59-50-7 4-Chloro-3 -methylphcool 0.20 ,/ l v' v v \ 
2 BN 106-47-8 4-Chloroaniline O.QI \ \ 
I A 106-44-S 4-Methylpbenol (p-<:reSOI) 0.60 

Com nents: tr>,p ~..e. v' I Notea: Jbaded rows are RCRA compouuds. 
60 .r7 v 

~Reviewed By: C(}IM.J., DaWtt., 0\? ·.JJt.CJ.0-3 
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Page 2 of3 Semivolatile Organics 

Site/Project:------- AR/COC#: bQt..OBI! -831 - 8Jt 1 - Bio Batch#s: ---------------------

Laboratory· Laboratory Report#· # of Samples· Matrix· 

Call b. 
Cali b. 

CCV T RSD/ Field 
1 BNA CAS# NAME C Min. Intercept RF R2 %0 Method 

LCS LCSD LCS 
MS MSD 

MS 
Dup. 

Equip. Field 
f L RF Blanks RPD RPD Blanks Blanks 

<20%/ RPD 
>.05 0.99 20% 

3 BN 100.{)1.0 4-Nitroanilioe vo.ot '\. / / tV~ /V.q 
3 A 100-<>2-7 4-Nitrophenol O.ol v v v v \ 
3 BN 83-32-9 Aceoaphtbcnc 0.90 v / v v \ 
3 BN 208-96-8 Acenapbdlylenc 0.90 \ \ 
4 BN 120-12-7 Anthracene 0.70 \ \ 
~ BN 56-55-3 Bcnzo(a)anthracenc 0.80 I \ 
6 BN 50-32-8 Bcnzo(a>PYr- 0.70 \ \ I 

6 BN 205-99-2 Beuzo(b )fluoranthene 0.70 I \ 
6 BN 191-24-2 Benzo(g,h,i)perylene 0.50 ./ v • c.• 

.te/:o 

6 BN 207-<>8-9 Benzo(k )fluoranthenc 0.70 t/ I I 

2 BN 111-91-1 bis(2-Cbloroetboxy )methane 0.30 I \ 
I BN 111-44-4 bis(2-Chloroethyl)ether 0.70 I \ 
I BN 108.00-1 bis(2-chloroisopropy1)cther 0,01 I \ I 

5 BN 117-81-7 bis(2-Edlylltcxy1)phthalate 0.01 \ 
5 BN 85.08-7 Buty1benzylphthalatc O.ot \ 

• 

4 BN 86-74-8 Carbazole 0,01 \ . 

BN 218-<>1-9 Cluyseno 0.70 \ 
6 BN ~3-70-3 Dibenz(a,h)lnthracenc 0.40 v v / II \ 
3 BN 132.04-9 Dibeozofuran 0.80 ' 3 BN 84.06-2 Diethylpbtbalate 0.01 \ 
3 BN 131-11-3 Dimctby1phtbalate O.oJ \ 
4 BN 84-74-2 Di-11-butylpbthalate O.oi I \ 
6 BN 17-84.{) Di-n-octylphthalate O.ol .qg,~; \ \ 
4 BN 206-44-<> Fluoranthale 0.60 v I \ 
3 BN 86-73-7 Fluorene 0.90 \ 
4 BN 118-74-1 Hexac:blorobenzenc 0.10 v \v v v \ 
2 BN 87.08-3 Hexachlorobutadiene 0.01 v \ J. 7 b( v \ 
3 BN 77-47-4 HcXAc:h.lorocyclopcntadiene 0.01 -JR.(, \ \ 
I BN 67-72-1 HCXAc:h.IOI'oethane 0.30 v v '0 hO v i 

Comments: 
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IS 

6 

2 

2 

2 

4 

1 

4 

4 

1 

s 

Page 3 of3 

Batch #s: 

Semlvolatile Organics 

Site/Project:-------

Laboratory: 

ARICOC #: h 0 (p 0 8 I - 8 3 - 8 .It - 81:. 
I I / -----------------------------------

Laboratory Report # · #of Samples· 

Cali b. 
Call b. 

CCV 
RSD/ 

BNA CAS# NAME TCL Min. 
Intercept RF R2 %0 Method 

LCS 
LCS LCS 

MS MSD 
MS 

RF Blanks D RPD RPD 
<20%/ >.05 

0.99 20% 

BN 193-39·5 lndeno( 1,2,3-cd)pyrene v' 0.50 v / v / v !'lit 
BN 78-59-1 Isopborone 0.40 \ 
BN 91·20-3 Naphthalene 0.70 \ 
BN 98-95·3 Nitrobenzene 0.20 \/ \ 10 fa7 v 
BN 86-30-6 N-Nitrosodiphenylamine 0.01 \ I) 

BN 621-64-7 N-N itroso-di·propylamine / o.so -J.'I. ( / \ \./ \./ v 
A 87-86-S Pentachlorophenol 0.05 v / 1\ v 1./ 

;;;· 
BN 85~1-8 Phenanthrene 0.70 \ 
A 108·9!5·2 Phenol 0.80 / \ \./" v v 

BN 129~~ Pyrene 0.60 1\/ \ I/ I/ v 
.f) 1.Mr /11 J!a /1/1 ~~ \ 

f 

R' s ----- --- -----·-- Outll ~ -~-----

Sample SMC 1 SMC2 SMC3 SMC4 SMCS SMC8 SMC7 SMC8 Comments: /YJJjnAJ 0 

IN WiW 

~ 
>----

SMC I: Nitrobenzcne..dS (BN) 
SMC 4; Phenol-d6 (A) 

--
SMC 7: 2-2.Chloropbenol-d4 (A) 

Sample 181-area IS 1-RT 

IN CL/1 ~, 

IS 1: 1,4-Dichlorobenzl:ne-<14 (BN) 
IS 4: Phenathreno-d10 (BN) 

--~ ---:..--

SMC 2: 2-Fluorobiphenyl (BN) SMC 3: p-Terpheny1-dl4 (BN) 
SMC S: 2-Fluoropbcno1 (A) SMC 6: 2,4,6-Tribromophcnol (A) 
SMC 8: 1,2-Dichlorobenzenc>d4 (BN) 

Internal Standard Outliers 

182...,.ea IS2-RT IS 3-area 

IS 2: Naphtba!CIIO-d8 (BN) 
IS 5: Chryseoe-dl2 (BN) 

IS 3-RT IS4-area IS4-RT ISS-area 

IS 3: Acenaphthcne-diO (BN) 
IS 6: Pery!CIIO-dl2 (BN) 

B-22 

IS 6-RT lsi-area ISI-RT 1 

I 
I 

Matrix· 

Field 
Dup. 

Equip. Field 
Blanks Blanks 

RPD 

I'll!-

r\ 
\ 

\ 
1\ 
\ 

\ 
\ 

1\ 

\ 
\ 
\ 

roo~ 



High Explosives (SW 846 Method 8330) 

Site/Project: Q J J C iA) f(J ARICOC #: 0Qt.,D8 I -83 - O'.Y - 8(, Laboratory Sample IDs: 71j 8 S 8- Ool,Y - OJO ttlru - 033 
) f ; ) 

Laboratory: qr:.-A Laboratory Report #: 7)( 8' .?8 

Methods: ui.V 8Ht.e. 8..Jso 

#of Samples: S Matrix· A 9Uto/.IJ Batch#s: c1.J33Jr}. 
-Q,l'd. - 033 , Curve CCV Method LCS MS Field. Equip. Field 

CAS# NAME J Intercept R2 %0 Blanks LCS LCSD I RPD MS MSD RPD Dup. Blanks Blanks 
l .99 200/o u 200/o I 20% RPD u u 

2691-41-0 HMX / Nil ,; v v ./ 1\ V" / / / v IV' A 
121-82-4 RDX \ 
99-35-4 1 3,5-Trinitrobenzene \ 
99-65-0 I ,3-dinitrobenzene \ 
98-95-3 Nitrobenzene \ 
479-45-8 Tetryl \ 
118-96-7 2,4 6-trinitroto1uene \ 
35572-78-2 2-ami~o-4,6-

dinitrotoluene 1\ 
19406-51-0 4-amino.2,6· \ dinitrotQiuene 
121-14-2 2,4-dinitrotoluene \ 
606-20-2- 2,6-dinitrotOluene '\ 
88-72-2 2-nitrotoluene \ 
99-99-0 4-nitrotolueno 
99-08-1 3-nitrotoluene ·. 

J!::ll-5_ _ _ ~Elli_ -----

Sample SMC%REC SMCRT Sample SMC%REC SMCRT 

IN (Lr '£/'I 

h; I'7Y) } I/ I '1:/0 

cJ..Ai:J IAJ Lif ~ 

Comments: lo ~J~ QC -r~. 

-
Confirmation 

Sample CAS# RPD>25% Sample CAS# RPD>25% 

N/.1 J~ NO. 

-
Solld.!l-to-lqueou's toavenloa: mg I kg; 118 I g: [(118 I g) x (sample mass (8} I sample vol. {ml}) x (1000 mil I liter)] I Dilution Factor 

II 

B-17 w!ML 0-1- c}_ly.l 
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\ 
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"*::;,.. 
~,a. 
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Inorganic Metals 

Site/Project: 00~ (JWIY) AR/COC#: C.0"081 -83 -8~-t -8(. LaboratorySampleiDs: 7)!8..?8- ()! 1 -Old. -Q;$ ·()14 -o;Jf5./?..M:Jv; 
J I I / I I/ · 

Laboratory: r;£;... LaboratoryReport#: -o;r., -tJJ) -eng -0 If 0/1..-ottJ 
7 I I 

Methods: 0w8;;c, (,Ool-0 {IU'-ffJJ) }lj70rt(l-;ct) 

' w~~ ·~ 
,. -"-"Vl.l'-"£ ·-~ -

QC Element :- ~/~ 'OIS { ~~ M..R,laJJ only CAS#/ 
'-('1/e.- ~lt. Analyte Serial Field TA 

ICV CCV ICB CCB 
Me od 

LCS LCSD 
LCSD 

MS MSD 
MSD Rep. ICS 

DUu- Dup. 
Equip. Field 

L BlaoklJ RPD RPD RPD AB 
tloo RPD ~!-?.i.ks Blanks 

7429-90-S AI N"'' 
7440-39-J Ba ./ v \,/ \, ./ V' / 1\ / l\ :7 -/ V' v l'lt:> 
7440-41-7 Be I \ l. 
7440-43-9 Cd ,/ I \ / \ #II N• v IYO 
7440-70-2 Ca \1 I \ fr'll \ ,/ ~ 
7440-47-3 Cr 7 ·D{)(J1St •A() .JL • /JnoQt.<: \ / \ N$! 1'111 v • OOIOi/ 
7440-48-4 Co / / / \ _l 
7440-SO.S Cu \ _1 
7439-89-6 Fe \ \ 
7439-9S-4 Mg J _l /'{A _l ";;/ t/ 
7439-96-S Mn \ \ 
7440-02..0Ni \ \ 
7440..09-7 K v v ,/ I'll! 

7440-l2-4 A2 / A v tVA Nit v I'(D 

7440-23-S Na 1~. ~~~ •{JJHJ '\ IYI! 1\ v ./ 
7440-62-2 v '/ ../ \ \ 
7440-66-6 Zn \ \ 

\ \ 
7 43!).92-1 Pll v v \ _.,/ \ IYA lv1't v ,Y() 

7782-4!).2 Se 1../ ·OOJtt, \ v \ t.:r~ I v • tJOO?SJ 
7 440-38-2 All. l/ t/ \ v \ IYA 1 I./ • 00191>1 
7440-36-0 Sb \ \ 
7440-28..0TI \ \ 

\ \ 
7439-97-6 H2 j ,/ j v v !YO ~ \ v lfA ,/ HO 

Cyanide eN 
. -

Notes: Shaded rows are RCRA metals. Solids-to-aqueDus coaveniDa: mg I kg~ 11g I g: [(~g/ g) x (sample mass {g} I sample vol. {ml}) x (1000 ml/lliter)]/Dilution Factor = 11g /I /! I/ 

{) I J f/. 0 I 8 /'e.(j!Jv&f..- /..v\./Y'W efVCe}._·J 0!. UO NIV '-( /o J'c.A...p /e._ &_C.R/pr fJ l:e,v; e...! fW.tY1 . 

o 1 ;y f/ C1 1 'I , 1 /; 4 uo f-.d.J '1 lb ~" OoD{pU rwfAd j>ru) er ~!JY1 h1 a_y 
Atfw"U( ~ te ~pl.. c1/~"! &(Jauj- ! J«:. 

~ 

~c._ 
.OV<.U-.s J 

I 1/ _ 1/ 

/VO.J UJ 

/P. 

J"o..., - 018 (A ¢ IIIlA. lOX 
. 0;9 

Oup /MJ I:J 7/jc.~.S' 0/YA J' Oy v" 



~uj NO pup. 
c_--;. 

c.-

General Chemistry 
Site/Project: OJJ Cit..JM ARJCOC#: t.Qh08/ -8.] -6',Y -Bio LaboratorySampleiDs: 7.t;8.]8 -CJdlO ~ru- tJoJ3 (AniOI/J.) 

J I J 7 

Laboratory: rfk"J.. LaboratoryReport#: 7'F<5\?8 - OJ,y (u'"') -odf"#.ru -oJ8 (Nov'/tva·• 
. (7ov) q 

Methods: .;s't.J6'H'- - 9ooJ:, (4n;QM) <JPJBJ.;fa. '-z!9r.,IJ (v b 1) _,;p4 .].:).?./ (NOJ}No;) JW8116 90/J'I - Or) 9 (T CN) 

"-' "Y v...,_, 1 ~-,,I Ol v ..... ,Q __ ~ v 
J.J:SOvJ.,t ( Tuv) / 

QC Element 
CAS# ~1e T MSD Rep. ICS Serial Field Eqaip. CCV ICB CCB Method LCS LCSD LCSD MS MSD DUu- Dap. A ICV Blaakl RPD RPD RPD AB BIA;D-111 L tioa RPD 

Crottlfde. v v v V' v v v Nit v /(4 v lilt v /VIR 

li1.1(),..,de v v v v v v 1\ ~ v !\ v ~ v v 

Wof'1r;IC. jv v v v v v \ \ v \ v \ v v 

\ \ \ 

/ JvJ~ v v v v v i\ v v v v 
1\ \ 

JM~ \ \ _\ fJ...;..chllwYJ o/ v v' v v v v v' NJ'l /Y'It 

I(/{ v v v v v v v \ v \ ljr.q \ 
IY&! 

-· #JS v #~V 
NOJ/1\10.2 o.o; v IV v v O.QJ (}. o I v v v ~I. """}_). IAA j). 

cxvo..~ ur-' 

Field 
Blaakl 

\ 
~ 

\ 
\ 

1 'rfr 

#,JS ::> 
,. ol~ > 
#ol7 < 
#c)(! 

ne 
~IS 

sx 13 
V: J If 

Commen~' Olo 0 JJ.J. - OJ Q 

( Oo). iy) - 11 J J./ T tl R.e.c.t.~ voc 
(.0 N I<Jfi..V' 

~/.if Jf-1 
M..IJ<.) 'I 

Clcp. 

/t aJ.... - not- u.r.e.d. U<kP(. t/,c!Jio~' ve J ..so.r....,ol(_ OK. v/ AS3 

J'a.. ,); - CJ JO.y 

0)0) - C/ SOt; 
J.] 

d\ - NPr/ SX 
~~ - J';( 

ex 

s-ox 
7CtV lJvp )IYJJ 7..Y 9;.:; J'ty.{ .S04 v' 

Reviewed By: .· L/(tf..d Date: 0 1 J \ 0 3 
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Contract Verification Review (CVR) 

Project leader _c_o_ll..;.;lns.;;.... ______ _ Project Name DSS GWM Case No. 7222.01.09 

AR/COC No. 606081,606803,608084, 
606086 

Analytical Lab GEL SDG No. 7-4838A, 8, C, D 

In the tables below, mark any information that Is missing or incorrect and give an explanation. 

. ·- AnalYSis . ·- -· PO 
Chain ofC --- Record and Loa-ln Inform ·· 

~--·· 

Line Com fete? 
No. Item Yes No If no, explain 

1.1 AU items on COC complete - data entry clerk Initialed and dated X 
1.2 Container tvoe<s) correct for analvses reauested X 
1.3 Samole volume adeQuate tor# and tvpes of analYses reauested X 
1.4 Preservative c:oiTect tor analYses reauested X 
1.5 Custody records continuous and complete X 

1.6 lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samoles received X 
1.8 Condition upon receipt information provided X Sample 061022...()30 received w/o lid, used another 

- - ··----------- ------ - -- _ ooo~lner fro1n same sample for C~ analyais 

-•- r .,•-•y .. . ----·-·-·.z .. -·· 
Line Com lete? 
No. Item Yes No If no, exptain 

2.1 Data reviewed signature X 
2.2 Method reference number(s} comDiete and COITect X 
2.3 QC analYsis and rM:J limits DrOVided CMB LCS Reolicate) X 
2.4 Matrix spike/matrix solke duollcate data Diovided (if reauested) X 
2.5 Detection Umita orovlded· PQL and MDL <or IOL). MDA and L, X 
2.6 QC batch numbers orovided X 
2.7 Dilution factors DrOYided and all dilution levels reDOrted X 
2.8 Data reoorted in a te units and using correct sianlficant fiQures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery N/A 

(If appllcable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X Cr6 analyzed out of holding time 
2.13 Contractual Qualifiers provided X 
2.14 All requested result and TIC (if reQuested) data provided X 

Resolved? 
Yes No 

' 

i 

i 

I 

Resolved? 
Yes No 



Contract Verification Review (Continued) 

-·- -- --·· .. .. ___ .._ ... 

ftem Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? lnorganics and metals reported as ppm (mgJiiter or mg/Kg)? X 
Tritium reported in picocuries per liter with percent moisture for son samples? Units 

I consistent between QC samples and sample data 
3.2 Quantltation limit met for aH samples X I 
3.3 Accuracy X ' 

a} Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for all Inorganic and radiochemistry 

sam DieS 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X Chromium and Selenium detected in method blank; Sodium 
a) Method or reagent blank data reported and met for all $8mples detected in Major Cation method blank; NPN detected In 

method blank 

b) Sampling blank (e.g., fteld, trip, and equipment) data reported and met X Dibromochloromethane detected in VOC equipment blank; 
Chromium, Selenium, & Arsenic detected in metals equipment 
blank; 

3.6 Contractual qualifiers provided: • J•. estimated quantity; ·e· -analyte found In method 
blank above the MDL for organic or above the Pal for inorganic; ·u·- analyte X 
undetected (results are below the MDL, IOL, or MOA (radiochemical)); "H"-analysis 
done beyond the holding time 

3. 7 Narrative addresaes planchet flaming for gross alpha/beta NIA 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and NIA 

8082 (pesticides/PCBs) 



Contract Verification Review (Continued) · 

4.0 Calibration and Validation DocumentatiOn - -

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

I 

c) Continuing calibration provided X 

d) Internal standard performance data provided X I 

e) Instrument run logs provided X 

4.2 GCJHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X I 

4.31norganlcs (metals) 
a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP Interference check sample data provided X 

d) ICP serial dHution provided X 

e) Instrument run logs provided )( 

4.4 Radiochemistry 
a) Instrument run logs provided N/A 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings In the table below. List only sampleslfractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

........ 

Based on the review, this data package is complete. 8 No 

If no, provide: nonconfonnance report or correction request numper and date correction request was submitted:;;..------

Reviewed by: (~ Date: 03/06103 _ Closed by: Date:. ____ _ 
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CONTRACT LABORATORY 
Internal Lab 

.ft14 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page .1. of L 

SMOUse AR!COC I 606258 ------

Dept. No./Mail Stop: 6133/MS1089 Dale Samples Shipped: .S -- I - e:7:J Projectrrask No. 7222 ..01 09 _...., 0 Waste Characterization 
ProjectrTask Manager: Sue Collins Carrier/\Naybill No. ;_j} ~-;;_q SMO Authorization:// ff ~'""' 9~~ -Send preliminary/copy report to: 

Project Name: DSSGW Lab Contact: Edie Kenl/803-556-81 ~ 1 Contract#: PO 21671 lr" ,r 

Record Center Code: ER Lab Destination: GEL 5 d"V fhntc~ lf3~7T7.A;/ I L,J Released by COC No.: 

Logbook Ref. No.: ER089 SMO Contact/Phone: Pam Puissant1505-284-3185 0 Valldation Required 

Service Order No. CF 022-03 Send Report to SMO: Wendy Palencia/505-844-3132 
012{)<.,-rn._ 

Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area 

r9aG3/ 
P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 

ER Sample 10 or Pump ER Site Datemme ( hr) Sample Container Preserv- Collection Sam pre Parameter & Method Lab Sample 
Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

061680-001 CTF-MW2 120 154 04/30/03 0842 GW G 3x40ml HCL G SA voc (8260) ~oa 
061680-008 CTF-MW2 120 154 04/30/03 0843 GW p 500ml HN03 G SA RCRA Metals (6020) oo'f 
061680-010 CTF-MW2 120 154 04/30/03 0844 FGW p 500ml HN03 G SA Major Cations (6020) Filtered o!_? 
061680-013 CTF-MW2 120 154 04/30/03 0845 GW p 250m I 4C G SA Major Anions (300.0) (iJ~ 

061680-015 CTF-MW2 120 154 04/30/03 0846 GW AG 4x1L 4C G SA High Explosives (8330) tll(,s:, 

061680-016 CTF-MW2 120 154 04/30/03 084 7 GW p 250m I H2S04 G SA NPN (353.1) ~/9 
061686-001 DSS-TB4 NA NA 04/30/03 0842 DIW G 3x40ml HCL G TB VOC (8260) , /·. 

I , ~ 

' ·' 
'; t)()tf 

II j 

RMMA D Yes 0No Ref. No. Sample Tracking SmoUse Speciallnstructions/QC Requirements Abnormal 
Sample Disposal 0 Return to Client 0 Disposal by lab Date Entered(mm/dd/yy} EDD 0 Yes 0 No Conditions on 

1Turnaround Time 0 7 Day 015 Day 0 30 Day Entered by: Level D Package 0 Yes 0 No Receipt 
!Return Samples By: 0 Negotiated TAT QC inits. *Send report to: 

I Name J\ Signature I I nil Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 

!Alfred Santillanes 'ti~~ ~eston/6135/844-5130/228-0710 
John Boyd W/6135/284-3307/228-9231 

Sample 
Team 
Members Robert Lynch eston/6135/844-4013/250-7090 Major Cations!Ca,Mg,K,Na(filtered in field w/.45 micron filter) 

Major Anions/Br,CI,FI,S04 
~----------~--~-------r----r---------------------------~ 

/\ " _ /' /' /"' ; 1 *Please list as separate report. 

1.Relinquished by H0~J::::'=<J ~.-.- Org/#1}1- Date~~Jlrne /.3'1-.L:_I4.Relinquished by Org. Date 
1. Received b~'k7 ~ ~- q--t:.., Org 0 £:JQe~t8W:Johtnme-/ '2 ~::;r,.- 14. Re~ivedJlL__ __ ~ __ ____Qrg: Date 
2.Relinquished ~;;;,y; ;;;'" .?~ '-4~2.c- Org' ?-/Y"1Date f7-JC0'3 Time /)~c./ Is Relinquished by Org. Date 
2. Received by P~~~ .-..-..J)tM.A.Ut OrgF.£f bateSI!JJDj Time -t.P'I.•J& Is Received by Org. Date 
3. Relinquished by_ Org. Date Tim~ ____ ~- _16 .R_E!Iinquished by Org. Date 
3. Received by Org. Date Time 16. Received_tly__ Org. Date 

Lab Use 

3~ 

Time 
Time 
Time 
Time 
Time 
Time 

I 

I 

• 

( 
'l 
. I 

'-1 
r-·· 
~' 

' ( 

""" 

. I 



~ , 
? 

CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Paae 1 of 1 

Batch No. ;1//~ SMOUse AR!COC 606260 I 
Dept. No./Mail Stop:t 6133/MS1089 Date Samples Shipped: 5 ..... I - <.0 :5 Project/Task No. 7222 .oJ .09 D Waste Characterization 
Project!Task Manager; Sue Collins Carrier/Waybill No. ;.;l.J~2Cf SMO Authorization: "O'f?' Y." _......... ~,) -Send preliminary/copy report to: 
Project Name: DSSGW Lab Co11tact: Edie Kent/803-556-8171 Contract#: PO 21671 r v /-

Record Center Code: ER Lab Destination: GEL 9~ p k«Jk~jJ t$~ ll,J Released by COC No.: 
Logbook Ref. No.: ER089 SMO Contact/Phone. Pam Puissant/505-284-3185 f.91;!.{) i7!L 0 Validation Required 
Service Order No. CFO 023-03 Send Report to SMO: Wendy Palencia/505-844-3132 SUI To:Sandia National Labs (Accounts Payable) 

Location Tech Area 

7f:J(p8 
P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 
ER Sample ID or Pump ERSite Date!Time(hr) Sample Container Preserv· Collection Sample Parameter & Method Lab Sample , 

Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

061682-001 DSS-EB1 NA NA 04/29/03 1210 DIW G 3x40ml HCL G EB voc {8260) .j; .: .. ( /) (' ~05. ,., . 
CJ/0 061682-008 DSS-EB1 NA NA 04/29/03 1211 DIW p SOOml HN03 G EB RCRA Metals (6020) ),.1 ~ :, [1 Gl1 

...• 

061682-015 DSS-EB1 NA NA 04/29/03 1212 DIW AG 4x1L 4C G EB High Explosives (833~ ,1.~.:i.(· (9 .'. 01~ 
061685-001 DSS-TB3 NA NA 04/29/03 121 0 DIW G 3x40ml HCL G TB voc (8260) '·;</ ·. ( 'p (;)( > 

i'' .. I -· ~~ . ~/ 

: 

RMMA 0 Yes 0No Ref. No. Sample Tracking SmoUse Special lnstructions/QC Requirements Abnormal 
Sample Disposal 0 Return to Client 0 Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes 0 No Conditions on 
Turnaround Time 07 Day 015 Day 0 30 Day Entered by: Level D Package 0 Yes 0 No Receipt 
Return Samples By: 0 Negotiated TAT QCinits. *Send report to: 

Name It~ Signature I nit Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 

Sample Alfred Santillanes tilL :; -~ 'I:H'£!_ d) Weston/61351844-5130/228-071 0 Lab Use 
Team 

~ ./Z¥r I'"'"'"" '"''-'YU ').'-'"''u· "vvv 

Members Robert lynch V~Kd/ £L. ~ston/6135/844-40 13/250-7090 d-'C 
/ 

.A *Please list as separate report. 

1.Relinquished by "'\ ,};1, ..{_ -~-:::l[:;v,k .---- Org.£.t ~rDate (/J(OjTime /7 30 4.Relinquished by Org. Date Time 
1. Received by~ ')(;. ~~ ~ .,. 9-?L..., Org(;.,r·rf Date~'/'5J/~5 Time 1 '3 10 4. Received by Org. Date Time 
2.Relinquished by./1.:! ~? C'f ?'/_._ ~ Org~h 'f~ Date5-l~tT3 Time I J '1<0 5.Relinquished by Org. Date Time 
2. Received by"'c'l/W~I'd: ;?/ Org. Date 5-.;t --~3 Time {.) 7 '=? t'l 5. Received by Org. Date Time 
3.Relinquished b}(f 

~ 

Org. Date Time 6.Relinquished by Org. Date Time 
3. Received by Org. Date Time 6. Received by Org. Date Time 

-··---·--- --

I 
-) 

l 

( 
'a 

I 



Site: DSS Assess GWM 
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Sample 10 

061680-015 CTF-MW2 

061678-008 CYN-MW5 

061680-008 CTF-MW2 AIIQC AIIQC 
acceptance acceptance 

061682-008 DSS-EB1 
criteria were criteria were 
met. No data met. No data 

will be will be 
061678-030 CYN-MW5 qualified. qualified. 

--·· --

Validated By: ;>t~' ,/{<_o__f/_ __ 

Sample H ~Summary 
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ARCOC 606256. 606258 and 606260 
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Date: 07/15/03 



Analytical Quality Associates, Inc. 
616 Maxine NE 

DATE: 

TO: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

06/24/03 

File 

Memorandum 

FROM: Linda Thai 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS Assess GWM 
ARCOC # 606256, 606258 and 606260 
GEL SDG # 79363 
Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Qata are evaluated using SNL/NM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC), SW-
846 8270C (SVOC) and SW-846 8330 (HE's). Problems were identified with the data package that resulted in the 
qualification of data. 

HE 
The RPD between the primary and confirmation column was> 25% but< 75% for 1,3,5-trinitrobenzene in 
sample 79363-016. The sample result was> RL and will be qualified "J". 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

voc 
It should be noted that 2 of the 3 vials for sample 79363-006 (EB) were received with headspace. 
No data will be qualified as a result. 

VOC, SVOC and HE 
Due to confusion over the sample ID #s for the TBs on COC 606256 and 606258, all the original C 
of A's issued for samples on these COC's had incorrect sample ID #s. Revised reports were issued 
with the correct sample ID #s and are included with the package. 



Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following exception: 

Blanks 

voc 
The CCV had a %D >20% with a positive bias for several compounds. The associated sample results were 
non-detect and will not be qualified. 

svoc 
The initial calibration had a correlation coefficient> 0.90 but< 0.99 for 4,6-dinitro-2-methylphenol. The 
CCV had a %D >20% with a positive bias for 3,3'-dichlorobenzidine and a %D > 20% but< 40% with a 
negative bias for 2-nitroaniline. The associated sample results were non-detect and will not be qualified. 

All Analyses: All method blank (MB) and trip blank (TB) acceptance criteria were met with the following 
exceptions: 

voc 
Trip blank (79363-006) had a 1,1-dichloroethene value> DL but< RL. Equipment blank (79363-005) 
had a dibromochloromethane value> DL but< RL. The associated sample results were non-detect and 
will not be qualified. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

VOC and SVOC: All internal standard acceptance criteria were met. 

HE: No internal standard required. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

All Analyses: All MS/MSD acceptance criteria were met. 

voc 
It should be noted that the sample used for the MS/MSD analysis was of similar matrix from another 
SNL SDG. No data will be qualified as a result. 

svoc 
It should be noted that only 500ml of sample (DF=2X) was used for the MS/MSD. No data will be 
qualified as a result. 

Laboratory Control Samples (LCS/LCSD) Analysis 

All Analyses: All LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

voc 
It should be noted that no compound was associated with internal standard 3 (1,4-dichlorobenzene-d4). Nc 
data will be qualified as a result. 



svoc 
It should be noted that no compound was associated with internal standard 6 (perylene-d12). No data will 
be qualified as a result. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

HE: All confirmation QC acceptance criteria were met except as mentioned above in the summary section. 

OtherQC 

VOC: Two trip blanks and an equipment blank were submitted on the ARCOC included in this package. No field 
duplicate was included on the ARCOC. 

SVOC: No field duplicates, field blanks or equipment blanks were submitted on the ARCOC. 

HE: An equipment blank was submitted on the ARCOC included in this package. No field duplicate or field blank 
was included on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

DATE: 

TO: 

Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

07/15/03 

File 

Memorandum-Revised 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Assess GWM 
ARCOC No. 606256, 606258 and 606260 
GEL SDG No. 79363 
Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNL/NM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS), SW-846 9056 (anions), EPA 353.1 (NPN), SW-846 7196A (hexavalent chromium) and SW-846 
74 70A (mercury-CV AA). Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS- metals 
Cd was detected in the MB at a value> DL but< RL. Sample 79363-008,-009 and -010 were all detects 
with values< 5X the MB value and will be qualified "J, B". 
Se was detected in the.CCB at a value> DL but< RL. Sample 79363-009 was detect, with a value< 5X 
the blank value and will be qualified "J, B3". 
Cd, Cr and Pb were detected in the EB at values> DL but< RL. Sample 79363-009 was detect, with 
values < 5X the EB values and will be qualified "J, B2". 

Hexavalent Chromium 
The sample was received and analyzed after its method specified hold time had expired but within 2X its 
method specified hold time. The sample result was detect and will be qualified "J, HT". 
It should be noted that the ratio between the chromium and hexavalent chromium is incorrect. The 
hexavalent chromium value should b.e < chromium value. It is not possible to determine from the data 
presented in the package if interference was biasing the hexavalent chromium high. The hexavalent 
chromium result is already qualified "J" due to a hold time infringement and will be further qualified "N" 
(presumptive evidence of the presence of hexavalent chromium). The chromium result is already qualified 
"J, B2" due to chromium present in the EB. It will not be further qualified. 

Data is acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly preserved except as 
mentioned above in the summary section. 



All the original C of A's issued for samples on COC 606256 and 606258 have incorrect sample ID #'s. 
Revised C of A's have been issued and are included with the package. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank acceptance criteria were met except as noted above in the summary section and as follows: 

ICP-MS- metals 
Se was detected in the CCB at a value> DL but< RL. Sample 79363-008 and -010 were non-detect and 
will not be qualified. 
Na was detected in MB at a value> DL but< RL and in the CCB's at negative values with absolute values 
> DL but <RL. Sample 79363-011 and -012 were detects with values> 5X the MB value and> 5X DL 
and will not be qualified. 

NPN Batch # 249861 
The lCB had a value at the DL. The associated sample result was> 5X ICB value and will not be 
qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analyses 

All Analyses: The LCS met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met all QC acceptance criteria. 

NPN (Batch # 249861) and Anions 
It should be noted that the samples used for the MS analysis was of similar matrix from another SNL 
SDG. No data will be qualified. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

NPN (Batch # 249861) and Anions 
It should be noted that the sample used for the replicate analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

ICP Interference Check Sample (ICS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria. 

All other analyses: No serial dilution required. 



Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 

ICP-MS 
Sample 79363-012 was diluted 1 OX for Ca and Na analysis due to high concentrations of these analytes 
present in the sample. 

Anions 
Sample 79363-014 was diluted SOX for chloride and sulfate due to high concentrations ofthese analytes 
present in the sample. 

Other QC 

All Metals: An equipment blank was submitted on the ARCOC. No field dup or field blank was 
submitted. 

Other Analyses: No field blank, equipment blank or field duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 



AQA Nonconformance 
NCR No.07-15-03aLT 

Report 
Pg 1 of_1 

SECTION1 

Document Title: DV report SNL COC 605256, -58, -60 Project or Program: SNL Data Validation 

Originator 1 Date: Linda Thai 07-15-03 Contract No.: 3719 

DESCRIPTION OF NONCONFORMANCE 

Requirement: The client requested that the equipment blank qualifier for Cr, Cd and Pb on sample 
79363-008 be removed from the memorandum and sample finding summary. 

Condition Found: Cr. Cd and Pb were qualified due to equipment blank contamination when in 
actual fact the equipment blank did not apply to this particular sample. 

Assigned to: Linda Thai Response Due Q7 -1 ~-Q3 

SECTION2 

DISPOSITION: Accept-As-Is __ Administrative Action_X_ 

Justification: At the time of validation, no chart was supplied for this package and it was assumed 
that the EB on COC 606260 applied to both COC 606256 and 606258. When a chart was 
requested it was discovered that this package, which was for DSS Assess GWM, was on a chart 
for Canyons Assessment 

Instructions: A revised memorandum and Sample Finding Summary were issued with the Cr, Cd 
and Pb equipment blank qualification removed from sample 79363-008. 

?{ /[wj__ 
Responsible Employee Corrective Action Due Date 7 c15-03 

SECTION3 

VERIFICATION AND CLOSURE: Disposition Completed As Directed _X_ Other (Specify) 

Originator or QA Coordinator (Signature/Date) 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_Lof 1 

Batch No .• 1'M SMOUse AR/COC I 606693 
Dept. No/Mall Stop: 6133/MS 1 089 Date Samples Shipped: 11/z,r&/o J Project/Task No. 7222 .01.09 0 Waste Characterization 
Project/Task Manager: Sue Collins Carrier/Waybill No. 25".f':-M SMO Authorization: / .... -Send preliminary/copy report to: 
Project Name: DSSGW Lab Contact: Edie KenV803-556-8171 Contract#: PQ 21671 / -J 
Record Center Code: ER Lab Destination: GEL s fc &..II&? Of··d...t/' 

U Released by COC No.: 
Logbook Ref. No.: ER089 SMO Contact/Phone: Pam PuissanV505-284-3185 0 Validation Required 
Service Order No. CF022-03 Send Report to SMO: Lorraine Herrera/505-284-3199 Bill To:Sandla National labs (Accounts Payable) 
Location Tech Area P.O. Box 5800 MS 0154 

Building Room Reference LOV(avallable at SMOJ Albuquerque, NM 67185-0154 
ER Sample ID or Pump IERSite Date!Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Sample No.-Fraction Sam_Qie Location Detail De_pth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

./ ~- 063014-001 CTF-MW2 120 154 08/25/03 0847 GW G 3x40ml 4C G SA voc (8260) 

./ • 063014-008 CTF-MW2 120 154 08/25103 0849 GW p 500ml HN03 G SA RCRA Metals _(6020) 

.. 063014-010 CTF-MW2 120 154 08/25/03 0850 FGW p 500ml HN03 G SA Major Cations 16020) Filtered 
r 

063014-013 CTF-MW2 120 154 08/25/03 0851 GW p ., 4C G SA Major Anions (SW846/9056) 

I ~ 063014-015 CTF·MW2 120 154 08/25/03 0852 GW AG 4x1L 4C G SA High Explosives (8330) 

• I 063014-016 CTF-MW2 120 154 08/25/03 0853 GW p 250m! H2S04 G SA NPN (SW846/9056) 

/ t 063015-001 DSS-TB3 NA NA 08/25/03 0847 DIW G 3x40ml HCL G TB voc (8260) 

RMMA 0 Yes 0No Ref. No. Sample Tracking , lmo Use Speclallnstructlons/QC Requirements Abnormal 

Sample Disposal 0 Return to Client 0 Disposal by lab Date Entered(mm/dd/yy)l'JI, '..2; }~.3 EDO 0 Yea 0 No Conditions on 

Turnaround Time 07 Day 015 Day 030 Day Entered by: RIC. Level D Package 0 Yes 0 No Receipt 

Return Samples By: 0 Negotiated TAT QCinlts. . -r7'T(' *Send report to: 

Name 1 ,;>i~nl!IY~:e ?. lnit Company/Organization/Phone/Cellular Tim Jacksgn/Org 6133/MS 1 087!§0§·284-2§47 

Sample Alfred Santillanes I~ ~~...IP.. -:.-1. ~eston/6134/844-5130/228-0710 Lab Use 
Team John Boyd ~.e.-,111'~ .. S& W/6134/284-3307/228-9231 

Members Rebertol:ym::h ~0'1~1'!58-i"699 d- Major Cations/Ca,Mg,K,Na(tiltered In field w/.45 micron filter) 

Major Anions/Br,CI,FI,S04 

1\ ~ " f' , *P/eue list as sep1rate report. 
1.Rellnquished by I\ ~~ ::y ·./V ,.__ Or~13o...t Date f.7>'/05Time I !J /;:t, 4.Relll1<l._ulshed bY Org. Date Time 
1. Received by -: ·<;~o Org. /,o,t?J Date r/J.f/P.! Time j J ( ft 4. Received by Orr:~. Date Time 
2.Rellnqulshed by ~ Y/ -<'\/l-·10 Org. G.·fJ:J Date i/,U.·/~3 Time 1/af.J 5.Rellnqulshed by Org. Date Time 
2. Received by ~ Org. Date Time 5. Received by Org. Dele Time 
3.Relinquished by_ Org. Date Time 6.Rellng_ulshed by Org. Date Time 
3. RE!~eivedby 

- -
Org. Date Time 6. R~CE!I~ed by ____ Qrg_._ Date Time 



) Sample Flm )a Summary r ) 111 

---- - -- . ----~, ··--- ···-
Method/CAS Number (Analysls/Analyt~l 

i 
I j ~ 

-.::- f 
~ 

j ~ 
0 N I? 

i 1! AIIQC t ~ ; acceptance ... 

I ~ :I 
criteria were 

" "' met. Nodata "' wtnbe 

SampleiD 
::c qualified. 

063014-001 CTF·MW2 8.69U,B,B2 

063014-008 CTF·MW2 J,B,B2,83 J,B 

06301...010 CTF·MW2 J 

.h'-. :,.) £.L_ -~ 
'Y 

Mr. Oevi<ISchw.nt 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

DATE: October 8, 2003 

TO: File 

FROM: David Schwent 

SUBJECT: Inorganic Data Review and Validation- SNL 
DSS Assess GWM; ARCOC #606693 
GEL SDG #86926; Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNLINM ER Project AOP 00-03. 

S!IIIIIDal)' 

All samples were prepared and analyzed with approved procedures using methods EPA6020 ICP-MS, 
EPA7470A CVM EPA9056 anions, and EPA353.1 nitratelnitrite. Problems were identified with the data 
package that result in the qualification of data. 

1. ICP-MS Analysis: In the method blank (MB) and the equipment blank (EB) (Sample 86973-006 
from COC 606695), selenium (Se) was detected at concentrations less than(<) the reporting limit 
(RL) and in the initial calibration blank (ICB) and continuing calibration blank (CCB}, Se was 
detected at negative concentrations with absolute values greater than(>) the detection limit (DL) 
but < the RL. The associated Se result of Sample 86926-002 was a detect <5X the MB 
concentration, <5X the EB concentration, and <5X the DL and will be qualified "J,B,B2,B3". 

2. ICP-MS Analysis: In the MB, chromium (Cr) was detected at a concentration < the RL. Tbe 
associated Cr result of Sample 86926-002 was a detect <5X the MB concentration and will be 
qualified "J,B". 

3. ICP-MS Analysis: For magnesium (Mg), the serial dilution (SD) relative percent difference (RPD) 
(20.3) was> I 00/o. The associated Mg result of Sample 86926-003 was a detect >50 X the RL and 
wilJ be qualified "J' •. 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Bolding TiJnesiPI"fservatioo 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Analyses: AH initial and continuing calibration QC acceptance criteria were met. 



-

-

ICP-MS Analysis: No target analytes were detected in the blanks, except as noted above in the summary 
section and the foUowing. In the EB, arsenic (As) and barium (Ba) were detected at a concentration< the 
RL. However, the associated As and Ba results of Sample 86926-002 were detects >5X the associated EB 
concentration and will not be qualified. In the MB, sodium (Na) was detected at a concentration< the RL 
and in the ICB and CCB, Na was detected at negative concentrations with absolute values > the DL but < 
the RL. However, the associated Na result ofSampJe -003 was a detect >5X the MB concentration and 
· >5X the DL and will not be qualified. 

All Other Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

All Analyses: All MS (PS) QC acceptance criteria were met. No MSD analyses were performed. The 
replicate analyses were used as measures of laboratory precision. No sample data will be qualified as a 
result. It should be noted that the MS (PS) analyses for the CV AA, anions, and nitrate/nitrite analyses were 
performed on QC samples from other SNL SDGs (86973, 86890 and 86890, respectively) of similar matrix. 
No sample data will be qualified as a result. 

Laboratory Control Sample!Laboratory Control Sample Duplicate (LCS/LCSD) 

All Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were perfonned. No sample 
data will be qualified as a resuh. 

Replicates 

All Analyses: All replicate QC acceptance criteria were met. It should be noted that the replicate analyses 
for the CV AA, anions, and nitrate/nitrite analyses were performed on QC samples from other SNL SDGs 
(86973, 86890 and 86890, respectively) of similar matrix. No sample data will be qualified as a result. 

ICP Interference Check Sample QCS) 

ICP-MS Analysis: All ICS AB QC acceptance criteria were met. 

AU Other Analyses: No ICS was required for these methods. 

ICP Serial Dilution 

ICP-MS Analysis: All serial dilution QC acceptance criteria were met, except as noted above in the 
summary section. 

All Other Analyses: No serial dilution was required for these methods. 

Detection Limits/Dihrtiom 

ICP-MS Analysis: All detection limits were properly reported. Sample 86926-003 was diluted lOX for 
calcium (Ca) and Mg due to high concentrations of the target analytes. No other samples required 
dilution. 

I.C. (Anions) Analysis: All detection limits were properly reported. Sample 86926-004 was diluted lOX 
for sulfate and lOOX for chloride due to high concentrations of the target analytes. No other samples 
required dilution. 

All Other Analyses: All detection limits were properly reported. No samples required dilution. 



OtberQC 

- All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

-

-



Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 

.- Phone: 505-299-5201 

-

Date: 

To: 

From: 

Subject: 

Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandnm 

October 7, 2003 

File 

David Schwent 

Organic Data Review and Validation- SNL 
DSS Assess GWM; ARCOC #606693 
GEL SDG #86926; Project!fask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNL/NM ER Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA8260B VOCs and 
EPA8330 HEs. Problems were identified with the data package that result in the qualification of data. 

1. VOC Analysis: In the trip blank (TB) (Sample 86926-007) and in the equipment blank (EB) 
(Sample 86973-003 from COC 606695), acetone was detected at concentrations greater than(>) the 
reporting limit (RL ). The associated acetone result of Sample 86926-00 l was a detect less than ( <) 
lOX the TB concentration and <lOX the EB concentration and will be qualified "8.69U,B,B2"at the 
reported value (8.69 J.!WL). 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding T~n-ation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met. except the following. 
For vinyl acetate, the continuing calibration verification (CCV) percent difference (OAID) (36.99%) was 
>20% but <40%. However, the associated vinyl acetate results of Samples 86926-001 and -007 were non
detects (NDs) and will not be qualified. For acetone, the CCV %0 (22.36%) was >20% but <40%. 
However, the %0 was above the QC acceptance limit by <3% and, based on professional judgment, no 
sample data will be qualified as a result. 

HE Analysis: All initial and continuing calibration QC acceptance criteria were met. 

------------------------------------



-

-

VOC Analysis: No target analytes were detected in the blanks, except as noted above in the summary 
section. 

HE Analysis: No target analytes were detected in the blanks, except the following. In the EB (Sample 
86973-011 from COC 606695), 4-amino-2,6-dinitrotoluene was detected at a concentration> the RL. 
However, the associated 4-amin(}-2,6-dinitrotoluene result of Sample 86926-005 was a ND and wilJ not be 
qualified. 

SUJ!!!2ates 

AIJ Analyses: All surrogate recovery and retention time QC acceptance criteria were met. 

Internal Standards (ISs) 

VOC Analysis: All IS area and RT QC acceptance criteria were met. 

HE Analysis: No IS analysis was required for this method. 

Matrix Spikr{Matrix Spike Duplicate (MS/MSD) 

All Analyses: All MS/MSD (PSIPSD) QC acceptance criteria were met. 

Laboratory Control Sample CLCS) 

All Analyses: No LCSD analyses were performed. The MSD (PSD) analyses were used as measures of 
laboratory precision. No sample data will be qualified as a resuh. 

VOC Analysis: AD LCS QC acceptance criteria were met, except the following. For vinyl acetate, the LCS 
percent recovery (%R) (137%) was> QC acceptance criteria (67-136%). However, the associated vinyl 
acetate result of Sample 86926-001 and -007 were NOs and will not be qualified. 

HE Analysis: All LCS QC acceptance criteria were met. 

Detection Limits/Dilutiom 

All Analyses: All detection limits were reported correctly. No samples required dilution. 

Target Compound Identification/Confirmation 

VOC Analysis: No confirmation analysis was required for this method. 

HE Analysis: All confirmation QC acceptance criteria were met. 

OtherQC 

All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



) 
Data Validatro~ Summary 

) 

Site/?roject:~Oss II:S:SOS' ?~M. Project/Ta:;k #: 7).]'2._ ol.o<J. 

ARICOC#:. b 6' b 1 ~ 
Laboratory: -"C-~_L...__,,--------------------
SDG #: tJ, '{,2 ~::;___--------------

QC Element 

I. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

I 0. ICP Interference Check Sample 

II. JCP Serial Dilution 

I 2. Carrier/Chemical Tracer 
Recoveries 

13. Other QC Ct<?1fn-M4h)., 

J = Estimated 
U = Not Detected 

Organics 

voc svoc 

/ 
7 

tJA-

Check (..J) = Acceptable 

#of Samples: 7 Matrix:_ ·--'M'--'<-~('A___,_ ________ _ 

Laboratory Sample IDs: (£9?( ·- oo) !-Avt.1 - CD( 

Analysis 

lnorganics 

.,/ 

/ 

/ 

::r 

~It 

UJ = Not Detected, Estimated 
R = Unusable 

Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 
Other: _________ _ Reviewed By: ;J} aviJ xJcLd= Date: /o- 7 ·...z> J 

B-12 
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) ) ) 

Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: ~t.rl.. / DSS M';lt~ &-.wf'A 
Laboratory: _..Cz.€'-=-:::.L _____ _ 

AR/COC#: b,o(,("~ #ofSamples: ""2.. Matrix:_w_.._fl_-'( __ ___,.._-,--___ _ 

SDG#: 1&9.2- LaboratorySampleiDs: f' 1')-C,-"D/ a.~ - cn::>7 (Tt$) 
Methods: EPA (2 WT1 Batch #s: 2 ? l.f" 3 ' 

Call b. Call b. CCV ~~pit T RSD/ Field 
IS CAS# Name c Min. Intercept RF Rz %0 Method 

LCS LCSD 
LCS MS MSO 

MS 
Dup. 

L RF <20%/ Blks RPD RPD RPD Jlanks 
>.05 20% n:J-

0.99 t:>:>"J 

l 71-55-<i I I !-trichloroethane Ill 0.10 ... -,c. J / \. ~'PI AlA l .... Nl / 
2 79-34-5 I 1.2.2-tetrachloroethane ,/ 0.30 
2 79-00·5 I I 2-trichloroethane v 0.10 
1 75-34-3 I 1-dlchloroet!Jane ! .,.. 0.10 
1 15-35-4 I 1-dlcbloroetbene v' 0.20 
I 107..()6-2 1,2-dlddoroethane ..t.. .,; 0.10 
I 1.Z-dlc•Joroet!Jene~ sl O.oJ 
I 78-87·5 l.Z-4khloroproJ)IIIIe ./ 0.01 \1 l; \~ 
I 78-93·3 l·butanone (MEK) (IOsblk) v 0.01 .!; \J u ·- L- "l,- 1,iV ~ \ (,.. 

I 110-75-8 2-chloroethyl vinyl ether i J D 
2 591-78-6 2-hexanone (MBK) IL 0.01 N.A J J. 7 v ..7 A:~ ··~ / ..; ·I All\ ./ 
2 108-10-1 4-methyl-2-penUnone (M!BK) v 0.10 .L- J. ...... 
I 67-64-1 acetonei!Oxblk) L O.QI v ·~ -,.vs 
I 71-43-2 benzene o.so NA. ..; v. 
I 75-27-4 bromodichloromethane 1/ 0.20 
3 75-25-2 bromoform 0.10 
I 74-83-9 bromo methane vi 0.10 
I 75-15-0 carbon disulfide 1/ 0.10 
I 56-23-5 urboa tetrachloride \. 0.10 
2 108-90·7 cblorobenzeae / 0.50 
I n-00-3 chloroelhano ·v~ 0.01 
I 67-66-3 chloroform 0.20 
I 74-87-3 chloromethane ./ 0.10 
I 1006!-01-S cis· I 3 -dichloroDI'OilCne .1' 0.20 
2 124-48·1 dibromochloromethane t/ 0.10 
2 100-41-4 . crtltylbenzene .I 0.10 ~I' 
1 15-09-2 methylene chloride (I Oxblk) ./ 0.01 v 
2 100-42-S styrene J 0.30 II/A 
2 127·18-4 tetradlloroet.hene v 0.20 
2 108-88-3 toluene( I Oxblk) v 0.40 
2 10061-02-6 trans-! 3-dichloropropene v 0.10 
I 79-01-6 trlc!Jioroetbene ,.J 0.30 
I 75-01-4 !vinYl dllortde t/0.10 
2 1330-20-7 ixylencs(total) '.I 0.30 'li 

Ol..&K-'1 l/: ,, ,I a.a..hiL .; 17 l~:a4 i~ 
~~,~-l (..J<;-I{J ... .Jic'-1··~9~~ t; r.Jr>.. ., lJ ,, ·,U / ,17 LJ \ \ u 

• Notes: Shaded rows are RCRA compounds. Comments. It ~13 1r., ".f.,.,JJ 1~ .... ~ f'~ 
Reviewed By: ~~) ...J?~ 

o•'\ I). t)./.~e.-..A- Coc (6odlt§}, 
lwf V'f'h"e, -h f~ .:s~ 
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AAfiL 
Trip 

Blanks 
(-r;U1) 

/ 

I/ .,. 
,/ 

11\v. CA4.,., 
,/ 

,u 

Date: / o - 7 -c. 3 



) ) ) 

Volatile Organics Page 2 of2 
AR/COC#: C,0~~9~ Batch#s: 27¥'03~ Site/Project:----------

Laboratory: SDG #: --------------- #of Samples:-------- Matrix: -----------------

Sample 

~ 
~ t-. 

SMC I: Bromotluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC 1 SMC2 SMC3 
IS 1 IS 1 IS 2 
area RT area 

~ t-- ,;1/ ............._ 
~ A I -..... 

~. /] 

~ 

-----,...._ 

IS I: Fluorobenzene Comments: 
IS 2: Chlorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

B-19 

IS2 IS3 IS3 
RT area RT 

---..___ 
~r--------

-- -- -- -



) ) ) 

High Explosives (SW 846 Method 8330) 

Laboratory Sample IDs: .J.3c...:'-:.......:._'fX-_-_C6__;_> _____ ~------Site!Project:SM..j.{.b51)>s;..:.SS, ?..Ntv\ ARJCOC #: b O{);ql 
Laboratory: {.r6-L SDG #: <Jf:,qJ& 
Methods: ePA •p?~ o 
#of Samples: f Matrix: _ __.VV~~-.:.__ _______ _ Batch #s: 27 31 55' 

Curve 
CAS# NAME I Intercept R2 

.99 
2691-41-0 HMX \1 / v 
121-82-4 RDX v 
99-35-4 I ,3 5-Trinitrobenzene IV' 
99-65..() I ,3-dinitrobenzene [¥' 
98-95-3 Nitrobenzene IV 
479-45-8 Tetryl IV 
118-96-7 2,4,6-trinitrotoluene ./ 
35572-78-2 2-amino-4 6-dinitrotoluene ./ 
19406-51..() 4-amino-2 6-dinitrotoluene IJ/ 
121-14-2 2 4-dinitrotoluene .../ 
606-20·2 2,6-dinltrotoluene \/ 
88-72-2 2·nitrotoluene v 
99-99-0 4-nltrotoluene / 
99-08-1 3-nitrotoluene v \IJ '/ 
78-11·5 PETN 

Sample SMC %REC SMCRT Sample 

11/_,_ ~ .J..J 
:yv ''-""'> 

Confirmation 

Sample CAS# RPD> 25% Sample - U_.., At II 
'_e/UT/ t.t'l 

CCV Method 
%0 Blanks LCS LCSD 
20% u 

L ~I" Wf\ 
I 

\I/ J/ \ v 

SMC%REC SMCRT 

CAS# RPD> 25% 

.r/ 

"'? 

LCS MS Field. Equip. Field I 

1 RPD MS MSD RPD Dup. Blanks Blanks 
20"/o '20% l'tPD ~t.U u 
~"'- . ./. v -~ ,..~A. ./ A/A 

I 
I 

'I 
'{}_,I iS'! 

I 

/ 1/ 1/ \IJ U_ _'lit ·[;_ 

Comments: ,K E fB ;,..._~~) f" ~~ f?v-~ .... 
0"" .q 111..-o~ (,. oc( {,o~£9S"") . 

A-pf').,. (?~ j..,. 1-4. ( ~ . . 

Solldt·to-aqueous conversion: - /J · ~ 
mg/kg=jlg/g:[(llg/g) x(samplemass {g)/samplevol. {mll)x(IOOOml/lliter)]/DilutionFactormllgll Reviewed By: #?2~~ Date:/()- 7·-o J 
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) ) ) 

Inorganic Metals 
Site/Project:~ /tJSS A$.e.V s b1,4!o"\ARICOC #: bOC.(Q '$ Laboratory Sample IDs: i' ') :J. t, ·~ O,n,l - ~.::.3 
Laboratory: ~ SDG #: _....~_<f...,"J.C __ -,----____ _ 
Methods: EM {.Qo Cru•- ~ sJ ; 74/?c:;>~ ( CvAii) 
#of Samples: 2... Matri:: W ~ Batch #s: Z 73 6'07 1 · '2 I 'I 0 f'<.._ 

CAS#/ 
QC Element 

Analyte Method LCSD MSD Rep. ICS Serial Field 
Equip. Field TAL rev CCV ICB CCB LCS LCSD MS MSD Dllu- Dup. 

IM.r.~..IL AA.':riL ~~* RPD RPD RPD AB 
tloo RPD ~.l~D~ Blanks 

7429-90-5 AJ 
7440-39-3 Ba 1/ / / ./ v / v ;Vt't' tV~ ,/ M-1 tVA / / ./ /Vflr o. {)I:IC}q NA 
7440-41-7 Be k. 

7440-43-9 Cd v / ./ ,/ / / / #1\- IVA ../' N4 Affi v ,/ v' Nt! .../ /{/:!. ' 

7440· 70-2 Ca v I I I I l I I I I ) ) I 1 I I I 
7440-47-3 Cr v .L .1.1 .~ L O.j)(PS'oJ J. ,/, ..;, tJ... J; d. IY L L J, IV 
7440-48-4 Co 
7440-50-8 Cu 
7439-89-6 Fe 
7439-95-4 MR / / / ............. ./ v / 1\.H'\ A/A v j\1~ IVA / v a.~-~ IVA v IVA 
7439-96·5 Mn 
7440-02-0 Ni 
7440-09·7 K v / /. ..,. <-{ I/, ,/ _,v/'f )1/A vr M'l /\A (./, / /, 1\111 ../ IVA 
7440-11-4 AI! ..,/ ) I .1/ J.. ,/, I l I I I I I I I I I 
7440-23·5 Na .,/"'_ .Y J -J!-v ~,1.~.7 D.o).l1' J, .;, J.- IJ- .}' -Y .... J.. v t- J 
7440-62-2 v 
7440-66-6 Zn 

7 439-92-1 Pb V, ../ L v v v .../, 1\/P> .1\hl LA" .AAt N"l v( v v( IVA v Jllll. 
7782-49-l Se II I 1 -o11'f1 -o.qq> 0. i>.-J/ DE I I I I I I I I I ~.Dutil f 
7440-38-l As ./ J. J... ......... ,/ t/ tL.- , I. .L I), ..y 1 ,{., J... v ~ ID· oC!I'? .L 
7440-36-0 Sb 
7440·28-0 T1 

7439-97-6 H11 l/ ,/ t/ ......-' ...-- v v /VA IVA v Nl't N11. ./ ./1/A M /1/A / JV~ 

CyanideCN 

~. 
Notes: Shaded rows arc RCRA metals. Solids-to-aqueous conversion: mg I kg= 118 I g: [(llg I g) x (sample mass (g}/ sample vol. (ml}) x (1000 mi/Jliter)]/ Dilution Factor = 118 /I 

Comments: ,..... _/. .,-. /'1/0/IA ·'---/ .... - h~ ~ fp.A- CJ:>? (8'6"i'?.?) c¥s,,._,_:fa.lr &c ~.,...,_ t-fJJo-' (...VTf"1 ~ ?J -·--. a.-v /} 
ReviewedBy:~J~~ Date: / o- J'- Z> 3 

B-14 



) 
General cnlmistry ) 

Site/Project: 9--L/o>> Ac~s.c;. £:...,.M AR/COC#:....:~~~~~v'-::· ~:::.__ _____ _ 

Laboratory: (rf.L SDG #: 8 ' 9 '2.. (.. \ ~;$3 ./r-~.L----'------
Methods: .ff''1 foS£ /an."P>".S) :(11*.!i4/'mfrL}j 
#of Samples: 'L._ Matrix: -LLN:::...4="------------

CAS# Analyte T Method 
ICB ceo LCS LCSD LCSD 

A ICV CCV Blanks RPD 
L 

".,:o-•.s 

1 / r 1 
f\11+ d'1•S1-0·<t tn .... ~ ,-::;: 1 1 

/If(\ 

11. fl'(-'41·1 Ft-~ L f'{tul·l'f- t S~-ol:i_ IJ 
li"~r7~:.-t;. Ckl•·• lv 

Ns?r n,·: .. ._c( 
lv v t./ ~ c./ v v ...,/ 

Y\ I tri{(i Jl .... 

Laboratory Sample IDs: fS{. f d..'- ·- 0~ Y Q "'- .t - oe f, 

Batch #s: 2 7JC: ?5 / ?. ?'£ED 
I 

QC Element 

MSD Rep. JCS Stri•l 
MS MSD Dllu· RPD RPD AD lion 

i/" 1 tVA. ~f) .N~>t ""A 

I J 
I 

v 
'¥ 

v 1.!1 J; 

Field Equip. Dup. Blanks 
RPD 

,NA- A/A 

.J._ J/ 

Field 
Blanks 

NA. 

( 

v 

Comments: 6( c_ S.c.i-7>?~ h.- ~~~ ~ #"..1/~ ~ M 
oJ? .5"'/VV; Itt..-- ~rr~. 

~ S-v£- S.bt:.- ~ k> ~7 e> 

ReviewedBy: A~~~ Date:JO-J-o5 
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) ) ) 
Contract Verification Review (CVR) 

Project Leader _Co_ll_ins ________ _ Project Name DSS Assess GWM Case No. 722_01.09 

IIR/COC No. 606693 
--~~-------------

Analytical Lab _·.;...GE;;,;L;.._ ___________ _ SDG No. 86926 ----------------------
In the tables below, mark art'( informction that is missing or incorrect and give an explanation. 

-·- • •••-T -·- 0 -::_,_- ·- -··-··· -. ---. --- . ----- - -· ·- :...;::(__ -·· ... -- .. ··-·· 
Line Complete? Resolved? 
No. Item y~ No If no, explcin Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container ty~) correct for analySBS requested X 
1.3 Sample volume adequate for # and types of anolys~ requested X 
1.4 Preservative correct for anolySBS requested X VOC sample 063014-001 received unprsserved but 

analyzed within 1 days i 

1.5 Custody records continuous and complete X 
1.6 Lob sample r~~mbcr(s) provided and SNL sample numbcr(s) cross referenced and X 

j 
c~ 

1.7 Dote samples received X I 

1.8 Condition upon receipt information provided L_ X_ I 
------------- ~ -~ 

L..__ ____ 
~----- -~--~-- ---· -~-- ~--- ---- ~- ~---- J 

--- ---- --· --- -· ---- . -- --

Line Com! lete? Resolved? 
No. Item Yes No If no, explcin Yes No! 

2.1 !:lata reviewed sigt'ICiture X 
2.2 Method reference numbcr(s) complete and correct X 
2.3 QC CIIICI_Iysis and _OCCCI'_tonce limits ~vlded (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike dupNC4te data provided (if requested) X 
2.5 Detection limits provided; PQL and MDL (or IDL), Mt>A and I.e X 
2.6 QC batch JVnbcrs provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 !:lata reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 .sigma error) and tracer recovery (if N/A 

applicable) reported 
2.10 Ncrrative ~vided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual gtJGiifiers _j)!'Ovidcd X 
2.14 All requested result and nc (if requested) data provided X ----- ~~-------~~ ---- --------

ARCOC: 606693 



) ) ) 
Contract Verification Review (Continued) 

3 
~ 

Evolua -

I tun Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganics and metals reported os ppm (mg/liter or mg/Kg)? Tritium reported 
in picocurla per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X VOC LCS high for vinyl acetate 
a) l.aboratoi'Y control samples occUI'<Icy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 

technique 

c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate SCIIIIPie precision reported and met for all inorganic and radiochemistry samples 
b) Matrix spike duplicate RPI> data reported and met for all organic samples X 

3.!5 Blank data X Chromium and Selenium detected in Metals method blank; I 

a) Method or reagent blonk data reported and met for all samples Sodium detected in Major Cations method blank 
I 

b) Sarnpling blank (e.g., field, trip, and equipment) data reported and met X Acetone detected in VOC trip blank i 

3.6 Contractual qualifiers provided: "J•- estimated quantity; "B"-onalyte found in method blank X 

I above the MI>L for organic or above the PQL for inorganic; "U"- analyte undetected (results are 
below the MI>L, II>L, or MI>A (radiochemical)); "H"-onalysis clone beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

I 

3.8 Narrative included, correct. and complete X 

3.9 Second column confirmation doto provided for methods 8330 (high explosives} and 8082 N/A 

(pesticides/PCBs) 

ARCOC: 606693 



) ) ) 
Conti"Q(t Verific:ation Review (Contin1.18d) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

-4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tunc check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

c) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continui"9 c:alibratlon provided X 

c) Instrument run logs provided X 

4.3 Inorganies (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serlol dilution provided X 

e) InstNnent run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 

ARCOC: 606693 



) ) ) 

Contrcct Verification Review (Concluded) 

!5.0 Problem Resolution 
Summarize the flndillg$ in the table below. List only samples/frcctions for which deficiencies have bun noted. 

Sample/Froction No. Analysis Problems/Comn~U~ts/Ruolutions 

Based on the review, this data package is complete. t) No 

If no, provide: nonconformance report or correction request number and dote correction request was submitted. ______ _ 

Reviewed by: U ~ Date: Q9/18/03 Closed by: Date:. _____ _ 

ARCOC: 606693 



CONTRACT LAB ORA TORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Paa __ 'LQf 1 

Balch No. N /4 SMO Use AR/COC 606695 
Dept. No./Mail Slop: 6133/MS1089 DaleSamples Shipped: K 1 z. '7/n ProjectfTask No. 7222 .01.0~ _ ·qoo Wasta Characterization 

::;':;;; .. ~ Carrier/Waybill No. :2(. '-1'-1 ~ SMO Authorization: ~ }·~ _ ·Send preliminary/copy report to: 
. -.. Lab Contact: Edle KenU803·556-8171 Contract#: PO 21671 ~ 

::-: Lab Destination: GEL [T Released by COC No.: ____ _ 

,_:i,.. SMOContact!Phone: Pam PuissanUSOS-284-3185 )CG tf, t-IL.. (;,(~ 0 Validation Required 
. ~· ~ .J;rp.;:;... Send Report to SMO: Lorraine Herrera/505-284·3199 Bill To:Sandla National Labs (,l.cQount. Payable) 

P.O. Box 5800 MS 0154 

Reference LOV( available at SMO) Albuquerque, NM 87185·0154 

Pump ERSite Oate/Time(hr) [Sample container Preserv· Collection Sample Parameter & Method lLabSample 
DeQthjftl_ No. Collected Matrix Type Volume alive Method T_ype Reauested ID 

NA NA 08122/03 0800 DIW G 3x40ml HCL G EB voc (8260} 

NA NA 08/22/03 0801 DIW p 500ml HN03 G EB RCRA Metals (6020) 

NA NA 08/22/03 0802 DIW AG 4x1L 4C G EB High Explosives (8330) 

NA NA 08/22/03 0800 DIW G 3x40ml HCL G TB voc (8260} 

-0 Yes 0No Special JnatnictlonSJQC Requirements Abnormal 
3 EDD 0 Yea 0 No Conditions on 

--~~~~-.:~~~=:-~Level D Package 0 Yes 0 No Receipt 

p.=;.;...;:;==~~-------+-----=--T:.::.!!.::::=;::.::..;.::.:.. ____ ..::.::::.::.:;:.::;...:...J.a;:z.I,,.J.-I•send report to: 
Name Tim Jackson/Org 6133/MS 1087/505-284-2547 

Sample 
Team 
Members 

Alfred Santillanes 

John Boyd 13. I IS&W/6134/284-3307/228-9231 

Robert Lynch '"1/ r.:e:t'~l v::::lweston/6134/844-4013/250· 7090 
7 / 

Lab Use 

Date Time 
Date Time 
Date Time 

Date Time 
Date Time 

Date Time 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

Batch No. /\1 /.Jt SMOUse AR/COC 606692 
Dept. No./Mall Stop: 6133/MS 1 089 Dale Samples Shipped: Yh 7 ;., .$ ProjecVTask No. 1222 .Q1. Q9.. 0 Wnle Characterization 
Proje<;t/Tatk Manager: Sue CoiUns Carrier/Waybill No. .2, ' '.1 ~ ~ SMO Authorization: x • ....., -Send preliminary/copy report to: 
Project Name: DSS GW Lab Contact: Edie KenU803-556-8171 Contract#: PO 2tii71 " 'l 
Record Center Code: ER Lab Destination: GEL ,. t\ '1!.. I 0 Released by COC No.: 
Logbook Ref. No.: ER 089 SMO ContacVPhone: Pam PulssanV505-284-3185 SfC- f.\C#U. oR 6....... 0 Validation Required 
Service Order No. CF 022-03 Send Report to SMO: Lorraine Herrera/505-284-3199 Bill To: Sandia N.tlonal Labs (Accounts Payable) 

Location I Tech Area P.o. Box 5800 MS 0154 

rBuildlng I Room Reference LOV(avallable at SMO) Albuquerque, NM 87185-0154 
ER Sample ID or Pump ER Site Date/Time(hr) Sample Container Preserv- Collection Sample Parameter & Method !Cab-Sample 

Sample No.-Fraction Sample Location Detail D~h.(ftl No. Collected Matrix Type Volume alive Method Type Reaueated 1 iO 
;I I 

.. • I 063012-001 CTF-MW1 250 116 08/27/03 0902 GW G 3x40ml HCL G SA VOC (8260) 

'·t 063012-008 ICTF-MW1 250 116 08127/03 0903 GW P 500ml HN03 G SA IRCRA Metals (6020) 

v "' 063012-010 CTF-MW1 250 116 08127/03 0904 FGW P 500ml HN03 G SA Malar Cations (6020) Filtered 

v t; 063012-012 CTF-MW1 250 116 08/27/03 0905 GW P 500ml NaOH G SA Total Cyanide (9012A) 

• 1 063012-013 CTF-MW1 250 116 08127/03 0906 GW P 250ml 4C G SA Major Anions (SW846/9056) 

,... J 063012-015 CTF-MW1 250 116 08127/030909 GW AG 4x1L 4C G SA High Explosives (8330) 

"" ,;,_ v 063012-016 CTF-MW1 250 116 08/27/03 0910 GW P 250m! H2S04 G SA NPN (SW846/9056) 

•' 063013-001 DS8-TB2 NA NA 08/27/03 0902 DIW G 3x40ml HCL G TB VOC (8260) 

0 Yes -0No Sample Tracking Speclallnatructlon•IQC Requirements Abnormal 
~~:-;;;,==.;;~......::==-:;~::.;,;,:,.;:;;...;;.;;.::;~-=:....:::.::t:=::::::.,;;t.~::...._--IDate Entened(mmldd/ EDD 0 Yes 0 No Conditions on 

Level o Package 0 Ye1 0 No Receipt 

~----~~~~----~------~--------~-r~~~~~--------~~~~~~~~·send~portto: 
Name Tim Jackaon/Org 6133/MS 1087/505·284-2547 

Sample 
Team 
Members 

Alfred Santillanes 

John Boyd r"'-M' F T S&W/6134/284-3307/228-9231 MajorAnlons/Br,CI,FI,S04 

Ia. ""M """" a'~ Major Catlons/Ca,Mg,K,Na 

FGW/ Filtered In field w/.45 micron filter 

Date Time 
Date Time Org. 

Date 
Date 
Date 
Date 
Date 
Date 

Lab Use 

Time 
Time 
Time 
Time 
Time 
Time 



Sample t-uadlngs Summary Page 1/1 

Site: OS G -- - - ------.---ARJCOC: 606692.69 - • 1 1""'"-· -·z:r-···-w •••-·a-···-
Method/CAS Number (Analysis/Anal} te) 

i 
J i AJIQC j ~ (J 

i! acceptance di I I ~ ! criteria were ::r:: 
met Nodata :I ~ t w 

will be J: 

g qualified. ::t 

SampleiD 
063012-oo8 CTF-MW1 J,B 
063018-008 DSS-EB1 J,B 
063011H>15 DSS-EB1 P2 

/L_ ._) ..{G._L --~ 
y 

Mr. David Schwent 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 

- - Email: minteer@aol.com 

DATE: 

TO: 

FROM: 

SUBJECT: 

Memorandum 

October 3, 2003 

File 

David Schwent 

Inorganic Data Review and Validation- SNL 
DSS Assess GWM; ARCOC #606692,695 
GEL SDG #86973; Projectffask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNLINM ER Project AOP 00-03. 

All samples were prepared and analyzed with approved procedures using methods EPA6020 ICP-MS, -
EPA7470A CVAA, EPA9012A total CN, EPA9056 anions, and EPA353.1 nitrate/nitrite. Problems were 
identified with the data package that result in the qualification of data. 

1. ICP-MS Analysis: In the method blank (MB), selenium {Se) was detected at a concentration less 
than{<) the reporting limit {RL). The associated Se results of Samples 86793-005 and -006 were 
detects <5X the MB concentration and will be qualified "J,B". 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holdiog Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Analyses: All initial and continuing calibration QC acceptance criteria were met. 

Blanks 

ICP-MS Analysis: No target analytes were detected in the blanks, except as noted above in the summary 
section and the following. In the MB, chromium (Cr) was detected at a concentration <the RL. However, 
the associated Cr results of Samples 86973-005 and -006 were non-detects {NDs) and will not be qualified. 
In the MB and continuing cahoration blank {CCB), sodium (Na) was detected at concentrations <the RL. 
However, the associated Na result of Sample -007 was a detect >5X the MB concentration and >5X the 
CCB concentration and will not be qualified. 



In the equipment blank (EB) (Sample-006), barium (Ba), arsenic (As), and Se were detected at 
concentrations< the reporting limit (RL). However, the EB applies to samples of another COC (606693) in 
another data package. No sample data will be qualified as a result. 

All Other Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All Analyses: All MS (PS) QC acceptance criteria were met. No MSD analyses were performed. The 
replicate analyses were used as measures of laboratory precision. No sample data will be qualified as a 
result. It should be noted that the MS (PS) analyses for the total CN and nitrate/nitrite analyses were 
performed on QC samples from other SNL SDGs (87087 and 86890, respectively) of similar matrix. No 
sample data will be qualified as a result. 

Laboratory Control SaJnple!Laboratory Control Sample Duplicate CLCS/LCSD) 

All Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No sample 
data will be qualified as a result. 

All Analyses: All replicate QC acceptance criteria were met. It should be noted that the replicate analyses 
for the total CN and nitrate/nitrite analyses were performed on QC samples from other SNL SDGs (87087 
and 86890, respectively) of similar matrix. No sample data will be qualified as a result. 

ICP Interference Check Sample UCS) 

ICP-MS Analysis: All ICS AB QC acceptance criteria were met. 

All Other Analyses: No ICS was required for these methods. 

ICP Serial Dilution 

ICP-MS Analysis: All serial dilution QC acceptance criteria were met. 

All Other Analyses: No serial dilution was required for these methods. 

Detection LimHsiDilufions 

ICP-MS Analysis: All detection limits were properly reported. Sample 86973-007 was diluted 5X for 
magnesium (Mg) due to high concentration of the target analyte. No other samples required dilution. 

I. C. (Anions) Analysis: All detection limits were properly reported. Sample 86973-009 was diluted 5X 
for chloride and sulfate due to high concentrations of the target analytes. No other samples required 
dilution. 

All Other Analyses: All detection limits were properly reported. No samples required dilution. 

OtherQC 

All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

~~;~~~~~~~ri:23 
Fax. 505-299-6744 

· .· Email: minteer@aol.com 

Memorandum 

Date: October 3, 2003 
To: File 

From: David Schwent 

Subject: Organic Data Review and Validation- SNL 
DSS Assess GWM; ARCOC #606692,695 
GEL SDG #86973; Project!fask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNLINM ER Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA8260B VOCs and 
EPA8330 HEs. Problems were identified with the data package that result in the qualification of data. 

I. HE Analysis: For batch 274145, the Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses 
were performed on a sample from another client SDG (87033) and the MS/MSD analyses failed 
due to the formation of an emulsion during the extraction process. As a result, the MS/MSD were 
not applied to HE sample results and no measure of laboratory precision exists for HE sample 
results of batch 274145. Therefore, based on professional judgment, all associated HE results of 
Sample 86973-011 will be qualified "P2". 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Tunes1Pn:serva1ion 

VOC Analysis: All samples were analyzed within the prescribed holding times and properly preserved. 

HE Analysis: All samples were analyzed within the prescnl>ed holding times and properly preserved, 
except the following. Batch 276502 was re-extracted beyond of the method specified holding time, but 
within 2X the holding time. However, the results of this re-extraction batch were similar to the results of 
the initial extraction (batch 274713) and, based on professional judgment, no sample data will be 
qualified due to analysis beyond the holding time. 

Calibration 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except the following. 
For vinyl acetate, the continuing calibration verification (CCV) percent difference (%D) (36.12%) was 
greater than (>) 200/o but less than ( <) 40%. However the associated vinyl acetate results of Samples 86973-001 tbru -004 were notHietects (NDs) and will not be qualified. For acetone, the CCV o/oD (21.89%) was 
>20% but <40%. However, the %D was above the QC acceptance limit by <2% and, based on professional 
judgment, no sample data will be qualified as a result. 



HE Analysis: All initial and continuing calibration QC acceptance criteria were met. 

~ 

VOC Analysis: No target analytes were detected in the blanks, except the following. In the equipment 
blank (EB) (Sample 86973-003), acetone was detected at a concentration> the reporting limit (RL). 
However, the EB applies to samples of another COC (606693) in another data package. No sample data 
will be qualified as a result. 

HE Analysis: No target analytes were detected in the blanks, except the following. In the EB (Sample 
86973-01 J), 4-amino-2,6-dinitrotoluene was detected at a concentration> the RL. However, the EB applies 
to samples of another COC ( 606693) in another data package. No sample data will be qualified as a result. 

Surroptes 

All Analyses: AU surrogate recovery and retention time QC acceptance criteria were met. 

Internal Standards ass> 
VOC Analysis: All IS area and RT QC acceptance criteria were met. 

HE Analysis: No IS analysis was required for this method. 

Matrix Spike!Matrix Spike Duplicate (MS!MSD) 

VOC Analysis: All PS/PSD QC acceptance criteria were met. 

HE Analysis: All MS/MSD QC acceptance criteria were met, except as noted above in the summary 
section and the following. For 4-arnino-2,6-dinitrotoluene of batch 274713, the MS/MSD relative 
percent difference (RPD) {73%) was> QC acceptance criteria (33%). Due to the bigh RPD for 4-a~ 
2,6-dinitrotoluene, the samples were r~xtracted and reanalyzed in batch 276502. 

Laboratory Coatrol Sample (LCS) 

All Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. The MSD 
(PSD) analyses were used as measures oflaboratory precision. No sample data will be qualified as a result. 

Detection L.imits/Dilutioos 

All Analyses: All detection limits were reported correctly. No samples required dilution. 

Target Compound Identifkatioii/Confirmatioo 

VOC Analysis: No confirmation analysis was required for this method. 

HE Analysis: All confirmation QC acceptance criteria were met, except the following. For Sample 86973-
0 I 1, the confirmation RPD of 4-amino-2,6-dinitrotoluene (28.6%) was> 25%. However, the RPD was 
above the QC acceptance limit by <3% and, based on professional judgment, no sample data will be 
qualified as a result. 

OtherQC 

All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

------------------- -· ----------- ----·- ··-- ·- ----



Holding Time and Preservation 
Site/Project: ':jAIL ( J'SS ~ s~c~S C.W~ ARJCOC #: b <X.. C 92, C. tS' Laboratory Sample IDs: g 6 ? 7 t - ~ I IJ,I'f.1. - o1 ;t 

Laboratory: &£( SDG#: g~v? J 

#of Samples: I 'l.. Matrix· WAG" 

Analytical Holding Time Days Holding Preservation Preservation Sample 10 Time was Comments Method Criteria Exceeded Criteria Deficiency 

?f.?75- 0) 0 tr'A~~o {Hfs) 7~; V-'~ 7~5 7tl· ~ ;V~ 
/Z,es ,.Ak 5;.-.,JA~ ~ rE'\: .. I~ 

IN /i"' /-']; .-, /V'I; ~~.t.CA)-1.1'7 
~ hi,'.~<-~ .H~ 

I 
---··-- - - - - --

Reviewed By: R ~ ..Q ~ Date: /IJ- 3- .:.;:r 

B-13 



Site/Project:.5U-/ IJSS A&S.C!>s C..wM 

ARICOC #: be?' Cf} I 'CfS 
; 

Data Validation Summary 

Projectffask #: ?J.d. .l- 0/. oq #of Samples: j).. Matrix: ---=--tu.:..,...:.;-'~~---------
Laboratory Sample IDs: "g b 17 ~ ~(Sf;;/ f..hrc., • ca. 

Laboratory:~~='-~---:-:;-------------
SDG#: ~ /1!tl{-/ 

.~ +7-l 

QC Element 

I. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC ~r.-...h'llo, I!I'V 

J = Estimated 
U = Not Detected 
UJ -= Not Detected, Estimated 
R = Unusable 

Organics 
Pesticide/ voc svoc 

PCB 

v 1\ 
\ 
\ 
\ 

..... '/ \N /A 
\ 
\ 

\ 

J \ 
\. v {ftllt.) \ 

\ 
\ 
\ 

f\lP\. \ 
Check (..J) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 

Other:----------

Analysis 

lnorganics 
HPLC GFAA/ CVAA RAD SJ (HE) 

ICP/AES 
AA (Hg) 

CN 

/ ./ 1\ / ~ L VJ 
v \ \ 

'v 'JIB \ \ 
PJ / \ \ 
/ \tiA ~Jf A 

._v \ I } \ ~~~ I 

J \ \ 
\ 1\. 

\ \ 
\../ \ \ 
v \ \ 

\ \ 
./ JVA ' NA IJA 

Re.;ewed By,,/) qv-.:£.2~ Date: I o - 2 - 03 

B-12 



Volatile Organics (SW 846 Method 8260) Page 1 of2 
Site/Project: .sM--/- lts.>~s .5 C.:w,..._ AR/COC #: 6:.>6 6 &f J. , '? .5' #of Samples: 'f Matrix:-~---------
Laboratory: U'- Laboratory Report#: ft. '17? Laboratory Sample IDs: g/:.173 ·-oo I .J.t,.,.,._ - c...::.':-1 

Methods: ~A 1)-bOfJ Batch#s: .J7't)7/, 

C.Ub. Clllb. CCV .AAg/L 
T Min. RF RSDI %0 Method LCS MS Field Equip. Trip 

IS CASt Name c Intercept R2 LCS LCSD MS MSD Dup. 
L RF <20%/ Blka RPD RPD RPD Blank• ,._Bianr, 

>.0~ 200-' (-ol>l) #~ ) 

0.99 -~· 
1 71-SS-6 1 1 1-lril:hloroelbl v 0.10 ,.. '"' / .I / I ~~~ llll>t " 

\) "' 'A ./ \.r 
2 79-34-~ 1 1 2.2-tctncbloroethene V' 0.30 
2 79..QO..S 1 1,2-tridllccoethane ...1 0.10 
1 7$-34-3 11~ v 0.10 
I 7S-3S-4 1 l-4idlloroedlene ./ 0.20 
1 107..()6.2 1.2-4tdlloroetllae .Ja- 1.L 0.10 

I '56-[P-'> I . 1.2-dkhlo '/ o.or 
1 78-87-j 1.2-dlehloi'OIIl'OJIIJW v 0.01 

1 78-93-3 2·hataone (MEK) 
lv ~.01 'I \I v J' ,It ·V ,j 'v \I/ i(Ubblk) \1 ... 1/ ' ./ 

I 110.,·8 2-dlloroothylvinyl ether /_ 

2 ~91-78-6 2-heXIOOIIIII_(MB~} 1.1 0.01 ./Vftr.. .( / JL /_ M p.. r.. (!' ,/ I fliP\ v .. / 
2 108·10·1 4-mcthyl·2·penWIOne 

"" '0.10 _,y ..y ifMIBK) *-
I 67-64-1 llltdone(llblllk) ./ 0.01 1/ 'll. qq ·-,' './P' 
1 71-43·2 llenuM lv 0.~0 /IJ" I ../ 
1 7$-27-4 bromodichlOI'CIIIdhanc IV 0.20 v 
3 75·2S·2 brcxnofonn Ill"' 0.10 
I 74-83·9 bromomelbane rL 0.10 
1 7$-1~.0 carbon dilulfide / 0.10 
1 '6-23-S euboa tetnddortde i/ [0.10 
2 108-9().7 dllorobear.-e v 0.,0 
1 7S..Q0..3 chloroethano v 10.01 
1 67-66-3 eNorotorm 1./ 0.20 
1 74-87-3 dlloromethano 'v 0.10 
1 10061.0 I·S ciJ-1 3-dichloroprtJpene IV 0.20 
2 124-48-1 dibromochloromethane v 0.10 
2 1()()..41-4 lv" 0.10 'L 
I 7~-09-2 IMdJylenc chloride (IOxblk). lv"' 0,01 ll 
2 100-42-~ !stvreM :v 0.30 ,/11 ,... 
2 127-18-4 tetl'lldlloroedlene lL 0.20 
2 108-88-3 tolueno(lOxblk) J 0.40 
2 10061-02-6 trllnl-1 3-diohl 1\/ 0.10 
I 79.01-6 tridlloroethene IV 0.30 
1 7~.01-4 lvllt.ll ddortde I"" 0.10 
2 1330·20.7 !xvlenea(toeal} [,!' 0.30 -'1 v 
1} 1/t; {1~91-~ 1\/{"Y'\.rl ar~~ ./ 1/ ~"·I~ 
~ (Df·D) ·'1 C • .',, -I,). -J ·,~1 • ..-.A~O'-& v NPI. ·r.,., ,11 j .,l/ 'IJ lj ' \tl ... ~- "II ~ '~ II 

Comments: .A a.,n ... s h a..-.d-~ c.,(... Nota: shaded rows are RCRA compounds. .1 (~'-''n.) of C),. r:J..;~r~n,.. ~ f'"'~. ReviewedBy: Afk,.rl) vRc ;,pnf= Date: ;o-.;-c> 

B~I8 
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Volatile Organics 
Batch #s: 2 7'-f 'J I C. Page 2 of 2 

Site/Project: ARICOC #: '0~ f;. 9). ,1 t Cf S 
Laboratory: Laboratory Report#:-------- #of Samples: Matrix: --------------

Sample 

~ 
~ 

SMC I: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-dB 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 SMC3 
IS 1 IS 1 IS2 152 
Area RT area RT 

~ h.... A/ 
~ ~IAJ It 

~ -~ 
--1----
~ 
~ r--

-- ~- -- -- - - - - - -- - -- ----- --
_............_ __ ...,_.___ 

IS 1 : Fluorobenzene Comments: 
IS 2: Chorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

B-19 

153 IS3 l 
area RT, 

I 
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High Explosives (SW 846 Method 8330) 

Site/Project: .:Nt,.j 1)$5 ft~ Gi<i/t AR/COC#: {,c£:,~tf2, C {{f Laboratory Sample IDs: ~(;,f7J '6/o a.~A-J - 01/ 

Laboratory: C,;; (.... SDG #: __~S?f,L=..<i=-7~? ______ _ 
Methods: ~ 83ge> 

# ofSamples: '2.. Matrix: 1/VA Batch#s: 27'11'1~ ,· _2:2!iJ/_3_ __ L~~~02.. 
- -~--,------

Curve CCV Method LCS }(' )I' M~.f I' Field. Equip. Field 
CAS# NAME I Intercept R2 %0 Blanks LCS LCSD 1 RPD MS MSD RPD Dup. Blanks Blanks 

.99 200/o u 200/o 200/o RPD u"M u 
2691-41-0 HMX l/ ./ J .J ./ N,P. [\A J / L Aft\ v -"/A 
121-82-4 RDX v 
99-35-4 I ,3,5-Trinitrobenzene v 
99-65-0 I 3-dinitrobenzene .,/' 

98-95-3 Nitrobenzene 1,.1 
479-45-8 Tetryl v 
118-96-7 2,4,6-trinitrotoluene v 
35572-78-2 2-amino-4,6-dinitrotoluene II' \- .... j 
19406-51-0 4-amino-2 6-dinitrotoluene v .. n .... .L:J.t8S7f 
121-14·2 2 4-dinitrotoluene v 
606-20-2 2,6-dinitrotoluene lL 
88-72-2 2-nitrotoluene IV 
99·99-0 4-nitrotoluene IV" 
99-08-1 3-nitrotoluene II.;"' l/ llj_ _ ... 'L "'if ... 11 ·~ 'I 'U II ll 
78-1 1-5 PETN 

Sample SMC%REC SMCRT Sample SMC%REC SMC RT 

A/ "" 't,,+ I iQI"<; 

Comments: ~~4~ ~~ o,C.~~ C:;t.. (6N,t'7]) 
4;~ ,.l ~-H-. f'~· 

• ':) 12.t~"'5 ~~ ~ ~ vfr_ q(..QL I i-(':,Jj 

Confirmation ~ .s. ~.Sr.J•fh I , :z.. • 4-~-C' '!; wL-- ~y:»?f>" ,.4. 

I ~:mple ~ I RPD > 25% Q;L I CAS. I RPD > 25% r Q '- s~ (',._ b...hol.. .. --z 7 '-1' I 3 ~~- ...._j.!..-, 
• ~- $.1..>L. >Ocr(_ 'g'-?c.i"7) cl .::,.,..,.<.- ~-..+r;l(. 

•• J, -=c:;:;::: ~ & <- ~ ....&. nv- 6 ",t(,t., "Z.. '<-t, L.( ) ~~ _ s ~ rJ,-; 1>\.5/,...JI) 
_,c.....u,..e ~- ~-~ -e.l·l c,..>,;ll b<., q~•-~-~J l""- h, (At-.#:.~;/: 

f'~IC..I~ jytf", •. 

Solidi-to-aqueous coave~:l~a: d. r 

mg/kg=,..g/g:[(J.~g/g) x(samplcmass (g) /samplcvol. (ml})x(tOOOml/ iliter)J/Dilution Factor=,..g/1 Reviewed By:-~~~ Date: /t:P·- ~·-o S 
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Inorganic Metals 
Site/Project: Slw'-/ ().$..$ AS;"->~ v'-'"'~ARICOC #: 6 ()' 'f 2 , b ~ )' Laboratory Sample IDs: 'f £ f7 J -coS li"'"' -oo") 

Laboratory: t-eL SDG #: --=8=--C-.:....9....:..7...::3:.....__' _____ _ 

Methods:£f'~t6'tJ.P (ZU'·~"~s) ,· 747ot+ (Cv4A) 

#of Samples: 3 _ Matrix: _l-.) 4..tM Batch #s: ? 7 'fIDe. , · 2 7 '-I 0 9 '-. 

CAS#/ QC Element 

Analyte Metbod LCSD MSD Rep. ICS Serial Field 
Etp. TAL ICV CCV lCD ~CD ~'t 

LCS LCSD RPD MS MSD RPD RPD AD Dllu· Dup. 
~~'r II.. ttoa RPD 

7429·90-S AI v 

7440-39-JBa ·./ v -./ ./ v v v All\ N-'\ v f\.1.-.. ft..IA ..,..- v ;/ Nl\ c')•Ot>DI~ 
7440-41-7 Be 
7440-43-9 Cd v v ./ v ...,. \( ./ /\A M IV ,..v~ ,11.10.. 

.V"' 7 7 AlA ./ 
7440· 70-2 Ca v I I 1 J.. I l l l I I I I I I l 
7440-47-3 Cr I/ loY. -'h" \1/ \V o.ooJY-1 .Y -J. "' ~ ,y ~ ~ '\il/ /... l ,, 
7440-48-4 Co 
7440·50-8 Cu 
7439·89~ Fe 
7439-95-4 M11 ./ ......- ._,-- _..- - - v /VA.. """ V' /VIi NA '\/' ./ ./ ,IV/.l ...-
743 9·96-S Mn 
7440.02-0 Ni 
7440.09-7 K v ..,/ \../" 1.7 '1./ v( ./ flhl /II A ./ /VA ,NA ....... v ./ AlA / 
7 440-ll-4 A11 v .v .v -~ 'V ..1.- I l I l l I I v I I I 
7440-23-S Na v ~ ,\_, \v ILJ .1. o o~:Sl • L .... _:_.l-- l- .k. .l' ,[; ·..J;: ]; -.v .J.... 
7440~2-2 v 
744~6~Zn 

7439-92-1 Pb 1/ / ...... / ~ ./ v' /110.. j'I/Pt ./ IVA M --;7 :;7 J' Nt'l \,..oo"" 

7782-49-l Se ./ I l I 0.()()15 I l I I I I I I I I OoOOII) 
7440-38-2 AI v J.. V' -v v ./ ·.v .... .., ... \V .J. ..L- J/ 1 .1-- o,.,J/1 
7440-36.0 Sb 
7440-28.0 Tl 

7439-97~H1 v v ""' v v v .v NA 1114 _v Nf\ /\/A. v /l/11 IliA /\J/1 l./"" 

CvanideCN 

Notea: Shaded rows are RCRA metals. Solidi· to-aqueous converaioa: mg I kg"' JJg I g ; [(JJg I g) x (sample mass {g) I sample vol. {ml)) x (I 000 ml I I liter)] I Dilution Factor • J.(g I I 

Comments: j( Apflil> f.. ~c.n.p&r. (;)(. ~C- (,oC..61'? of- q......,~~ ~ f~ •
1 

ReviewedBy: ~-~J~ 
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Field 
Blaab 

N'\ 

N"'' 
r l 
J.- I 

~ 

.JII'l I 
l 

11-

/If/' 
I 
J,. 

N~~r. 

Date: / o- ]-"]' 



General Chemistry 
Site/Project:~L../ ~ ltsg.'} 6--wfVI ARJCOC #: ~ 06 l. 'i 21 b ?S Laboratory Sample IDs: f b f7 S - 00 8 .) ~ c~ '1 1 - O/ 2. 
Laboratory: {rC(_ SDG #: f(' 'l 7 ') 
M~~;~qo,~&~J;rohA-z~~~-,-G-0-.-:-~-~-~-.-~{~M-~-2-1-No~~~~~~~~~~~~~~~~~~~~ 
#of Samples: ~ Matrix: W~ Batch #s: '2 7'{/C)..: ""2. 7'{/1 ,~, 2 7 'f !7J r , 

QC Element 
CAS# Analyte T MSD Rep. ICS Serial Field Equip. Field Method LCSD MSD DUu· Dup. A ICV CCV ICB CCB LCS LCSD MS RPD RPD AB Blaaks Blaoks Blaaks RPD 

tioD RPD L 

57~/z.~> 
:f../:eJ ('AI 

I'-" cv v / <./ v ./ N/1 .M / .N4 /VIJ. v rA ;VI.l Jill N4 ,A/4 t{.l; ;11 s-~ 
J 

I A...,,'o"'f v/ ! 

~lf'/.Sh'7"i '-v""'4k. v r/ v t/ ./ ;VI') ,Vt} #' Nt.::J NL> v }'111 ;VA ;\Jit ;VA Jf/11 i li.fC~-~Z-~ 

A~t:;_ 
lv 

~~~;~.~ ~~{.,.. 

p/1-b/ .,.,.- v IV' A / Wtt 
I 

~-'v (./" jV(f ../ ,IV' A ;JA .Aitt A/11 11/4 fJ511 fvl 'J.r,·ee 
..... v v ;..Itt 

j 

• 
Comments: a. c_ S,~ 4.- f? h._f2 C A/ c-t.~ IV'~/ -v/1·.,-/t;::: r ~ ,I~ S:1J I- .S.J:Jc,- ~ 

(_ 37" ~7 ~\ 8' ') fo) a:;F- _s,·W'\.,'t..,,. ~f.r,·X, 

Reviewed By: ~~ Yc£.J= Date: L o ... :! - oj' 
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Contract Vcrific:ction Review (CVR) 

Project Leader ....:Co=.:.:::llins;;:;,_ ______ _ Project Nclme CSS Auess 6WM Case No. 7222_01.09 

ARICOC No. 606692, 606695 Analytical Lob _G...;E';;.;:;L ____________ _ SDG No. 86793 
~~~---------------

In the t4bla below, mark Otrf information that is mifling or incorrect and give an e.xplcnation. 

--- ·-· . -· . - . -·- -·--··· -· - ·-- I W --- ... "'!!!1'-11 -···- 01-11-11 

Une Com~ Jete; Ruo~ 
No. I tan Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Contc:Uner ~(s) COI'I"SCt for analyses re~ed X 
1,3 Samale volume ............. for #and typC,. of analyses requested X I 

1.4 Preserwtive correct for analyses requested X 
1,5 Custody records continuous dl'ld complete X 
1.6 lAb sample number{s) provid8d and SNL 5CII1\ple number(•) cross referenced ond X 

correct 

1.7 Dote samples received X 
1.8 Condition upon rec:eipt information provided X 

··- -- - --- - - -~- . -- -
LiN Com1lete? Resolved? 
No. Item Yes No If no, expktin Yes No 

2.1 t>ata reviewad, sioncrture X 
2.2 Method reference runocr Sl coml)lete and correct X 
2.3 QC analysis and ~tonce limits P1'0videdJM8, lCS, Replicate) X l 
2.4 Mlltrlx Sllilr&/twl11'bc soike dupliccrtc. dQta. provided {if ... ) X 
2.5 Detection limits provided; PQL and MDL (or IDL), MDA and I.e X I 
2.6 Qc batch numbers provided X I 

2.7 Dilution factors PI'OVided and all dilution levels rei)Orted X I 

2.8 Data r&POI'ted In CIDIII'Oilriote unitr and using c:orrec:t sl9niflc:ant figures X 
2.9 R4dloc:hernlstry analysis Ullcertointy (2 sigma error) and tracer recovery (if N/A 

•Ueable) NDOI'ted 
2.10 Namrtive provided X 
2.11 TATnwt X 
2.12 Hold titnu met X HPLC sample 063012-015 re-extracted out of holding 

time 
2.13 Con'lraetuol guafifiers. provided X 
2.14 All ~ed result and TIC (If requested) data provided X 

ARC0C:606692,606695 



Contract VerifiCAtion !«view (Contii'IUed) 

..,.,_ --·- ~-- .... • r -·- ... -~. 
rmn Yu No If no, Semple ID No./Froction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and rneet contract specified or project-specific X 
rcqulf'Cmellts? Inorganics and rnatcls reported as ppm (mg/liter or mg/Kg}? Tritium reported 
In pic::ocurla per liter with percent moisture for soil .samples? Units consistent betwun QC 
~ampfa and scm_ple dcta 

3.2 Quantltation limit met for all scrnplu X 

3.3 Accuracy X 
a) I..Ciboratory control sornplu accUI'QCY reported ond met for off samples 
b) Surrogate dcttG reported ond met for ell orgat~ic samples ono.lyzed by a gas chromatography X 

technique 

c) Matrix spike recovery dato reported and met X High Explosiva MS REC% fD.iled for sample 063018-015 

3.4 Preci~ion X 
o)~licotc som!)lc precision reported and met for clll inorgc~nic: a.nd rodiockernistry samples 
b) Mo.trix spike duplicate RPD datu reported and met for all organic IOfftPIU X High Explosives RPD failed for SCII'IIplc 063018-0le 4 RPD failed 

for -4-arnino-2,5-dinitrotoluene in re-extroc:tion 

3.!5 Blank dato X Chromium & Selenium detected in Metals method blank: Sodium 
o) Mc1hod or reagent blank data reported and met for all samples detected in MaJor Cations method blank 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Controc:tual qualifiers provided: • J•- estimated quantity; •a•-anatytc found in method blank X 
above th& MDL for organic or above the PQL for inorganic; •u•- analyte undetected (rcst.~lts arc 
b&low tha MDL, ICL, or MCA (radiochemical)); "H"-QIIalysis clone beyond the holding time 

3.7 Narrative addruses planchet flaming for gr.ns alphalbetG N/A 

3.8 Namltive irteluded, correct, and complete X 

3.9 Second colwnn confirmation datu provided for methods 8330 (high explosive!} and 8082 X Missing far HPLC 

(pcstidda/Peas) 

ARCOC:606692,606695 



Contrc.ct Verification Review (Continued) 
4.0 Calibration and Validation Documentation 

Item Yes No Com!'l'lents 

4.1 GC/MS (8260, 8270, ete.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

j 
e) Continuing c:alibration provided X 

d) Interned standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c:) Instrument run logs provided X 

4.3 Inorganic:s (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c:) ICP intcrfcrcncc c:he.ek sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 
~~------- ------- ---- ... 

ARCOC:606692,606695 



Contract Verification Review (Concluded) 

5.0 Problem Rdolution 
Summarize the findings in the table below. List only $ampla/frac:tions for which deficiencies hove been noted. 

Somple/Frac:tion No. Analysis Problems/Comments/Resolutions 

063012..015 HPLC Reported to sets of data on the C of A 

063018-015 HPl.C Missing Second Column confirmation 

Were deficiencies unresolved? E) 
G 

No 

Based on the review, this delta pcsc:kGge is complete. Yes 

If no, provide: nonc:onfoi'I"'IIOIC& report or correction request number 6886 and date correction r~t was submitted 09/22103 

Reviewed by: l t·~ Date: 09122/03 Closed by: ( l\uv:- Date: 09 · J.) · 0 3 

ARCOC:606692,606695 



Date: 09122/03 

To: EdieKent 
Nicole McCleary 

From: Lorraine Herrera 

Company: GEL Org: 6133 
~~--------------- ~~~------------------

Phone: ......l(t..:::.84...:..;:3:.L.) ~556-8~::;._:1~7.:...1 ____ Phone: (505) 844-3199 

Fax: _,(...::..84~3'-L)~7.;;;_66-.:;.._;_11"'-7.,...;;.8 _______ Fax: (505) 844-3128 

Correction Request 

C~: 606692,606695 
Nicole/Edie, 

SDG: 867§3 

Please correct the following error(s): 

Tracking No: 6886 

• 2 sets of HPLC data reported on C of A; Please report the re-analysis (batch 276502) 
and narrate the original results (batch 274713). 

• Missing HPLC second column confirmation 

Thank you, 
lorraine 

Sandia National Laboratories 
Sample Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-1331 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page. 1 of 1 

--~-

-- . - .. ,....., - .. AR/COC J 606912 
Dept. NoJMall Stop: 6133/MS10S9 Date samples Shipped; /:J... -q-~ _) ProJect/Task No. 7';2.2 cJJ1.W.f,' £ ~ i U Wute Characterization 
Project/Ta6~ Menager: Sve Collins CarrieriWayb!H No. ~crcr~"' SMO Authorlzstlo~£ · .._.... t:;J~ -Sand prellmlnazy/copy report to; 
Project' Name: DSSGW Lab Contact: Er:lle K~ni/B03-556-8H1 Contr.lcl #· P011e71 (/ 

Record Cet\\er Code.: i;R Lab Destination: GEL 
?'{Tl!' 8 dt(llr 1314 dt. !J Released by COC No.: 

Logbook Ref. No.: ER089 SMOContact/Phone: Pam PuissanV505-284·3185 0 Validation Required 
Servic11 Order No. CF 022·04 send RepOrt to SMO: Lorraine Herrera/605-254·3199 BNI To:sandlll Nsttonal La~ (Accounts Payable) 
Location Tach Araa ftJ3ti09/i,- P.O. BOI( 5800 MS 0154 

BuUdlng Room Reference LOV(avarlable at SMO) Albuquerque, NM e7186-01!14 

ER Sample ID or Pump ERSita Dale!Time(IV} Sample Container Preserv- Collectior Sample Parameter & MethOd L;;rbSample 
Sample No.·Fraction Sa__lllj)j_e Locailon Detail Depth{1t} No. COII$ct00 Matrix iype Vo\1.1me alive Method Type Requested ID 

~ 063525·001 CTF-MW2 120 154 12-09-03/0916 GW G 3x40ml 4C G SA voc (8260) {)OI 
I 

, 

' , 

063525-008 CTF-MW2 120 154 12-09-031091 B GW p 500ml HN03 G SA RCRA Metals(6020) 805. 
063525-010 CTF-MW2 120 154 12-09-0310920 FGW p OOOml HN03 G SA Major cations (6020) Filtered /0 3_1;,bj- i 

063525-013 CTF-MW2 120 154 12-09-{)3/0922 GW p ,~,~ ~ G SA MajOf Anions (SW846/9056) (}()1-

0635.25-015 CTF-MW2 120 154 12..09..()3/0924 GW AG 4x1L 4C G SA High Explosives (8330)_ tJol3 
063525-016 CTF-MW2 120 154 12--09-0310926 GW p 250ml H2S04 G SA NPN (SW846/9056) f)Mf 

063526-001 PSS-TB3 NA NA 12-09-0310916 DIW G 3:x40ml HCL G 1B voc (8260}_ '-l!..(~bt G)<:_., mz 
u I 

-- ---- ---· ~ ~ ···---~ ------- ----- --··-~ -~----- - ------ L______ _____ -- -- ----

RMMA - ·- -- DYes 0-!o Ref. No. S•m!M Trac;king SmoUse Specla.llnstt!JeU6t'lsiQO Requlr~m~nt• Abnormal 
Sample DiapCHJal LJ Return lo Cllem [Jj Dls>Josal by lab Oar.e Entered(mmlddlyy) EDD 0 Yes 0 No ConditionS On 
Turnaround Time [] 7 Day [ 15 Day [J] 30 Day Enlered by: Level D Packaae 0 Yes 0 No Receipt 
Return San1pli1~ Bll:.._ I [] Ne~otfated TAT QC inlt&. ~Send report to; 

Name I SIQ~Iure .l loft j_ -~ornpally/Q_~ntmtlon/PhOne/CeUular Tim Jack,~ion/Ora 6133/MS 1087./50.5'1211~_··2547 
Weston/61341284-3309 ~ ') f P $ :,· We.. ill C.1"-{! - ..M W Z. 1 Sample 

Team W./61341284·33071228-9231 B!!nnett Pump Purne Vh-l f V <K<ttAD'"'-te..J 
~~:.Ff~f.!.JJ-~::;;:::;;.;.;:.;.;::.;.:.:;;:;;::...::;:::. __ _;_ ___ -l Major Catlons/Oa,Mg,K,Na(flltered In field wJ.45 micron ntter) 

Major Anlons/Br,CI,FI,S04 
Members 

"Pl•se list es separate report. 
1.Re!_IM.\Iished b"f 7tf./d.tt~ fj~ a Ors7tJL~lTDai!Jl?.~t/l-d?:rfmei~ til) 4.Rs5nquished by OTg.. Dale 

4. Recolved by org. Q!!! 
5.Refinq(JI~ by Org. Dale 

2. Received ~Y.. J)tl£ . ."~ · _-_ Orrd!¢<.- Date ~io-...d!lm& _<'~ fi. Received~ Org. Data 
3.Relilqulshed ~-- :.__ _ __ Ofll, Dale Time 6.Rellnquls11.ed by Org. Date 

lab Use 

~3c. 

Tlmo 

.!!!!!! 
Time 
·Time 
Time 

3. Received by 011J. Date llme 6. Received by _Q!g_, Date Time 

I 
B 

'-1 
-5 
.c. 
z 



CONTRACT LABORATORY 
lntemafLab ANALYSIS REQUEST AND CHAIN OF CUSTODY Pa!le i_of 1 

Balch No. tV /11 
Dept NoJMaH Stojl: _6133/M!Hni'Hl 

SMOUse ARICOC 606915 
_ -~ ---- 1oate Sam~les Shipped: / .-: Project.iraSk No. 7;122.~ ~ 10 ~aste Ch~racterizatlon 

?rolecj)'fuk Manager: 

Proje<J! Name: 
Record Center Code: 
Log~ Ref. No.: 
Servk:rt Order N<l. 
Location 
euftdlng 

Sample No • ..fractfon 

Sue{:nmn" 

OSI:lr->w 
...... ·-

1
camer/11Vayblll No. . : : SMO Authorization: ~ ..Send preilmint~rylcopy report to: 

. -. . Lab Contact: Edle Kent/803-556-6171 Contract #: PO 21671 
E~-< 

ER'""' 
-- Lab Destination: ..;;G:.:E:.:L _______ :-i 

::: Pam Puissant/505-284-3185 I 5151.-r 6 trtn.. -If cJI{,P(1/1. 
i UReleased by COC No.:, ___ _ 
Elvalldatlon Required 

CFOOz;;~-u4 - - - · Lorrafne Herrera/505-284-3199 1 Bifl To:sandra National Labs (Account& Pa)'llbte) 

Reference LOV{available at SMO_L L9Jqo'f ;I Tech Area 
Room 

ER SampleiD or 
Sam~e Location Detail 

Pump 
Depltl (fl.} 

ERSite 
No. 

Datemme(hr) I Sample I Contail'ler I Preserv· 
Collec!ed Matrix TyJ!Il I Volume attve 

CoUecllonl Sample 
Method Type 

1>.0. aox 5800 MS 0154 

Albuquerque, NM 87185-0154 

Parameter & Method 
Requested 

Lab Sampl~ 
ID , 083531.001 DSS-EB1 NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

12..08-03/0800 I DIW I G l3x40mll HCL G 

G 

G 

G 

EB 

EB 

EB 

TB i
.2-, 063531..008 DSS..SB1 12.08-03/0802 

12-08·03/0804 

12-08.03/0800 

DIW 

DIW 

DIW 

p 

AG 

G 

500ml 

4x1L 

3x40ml 

HN03 

4C 

HCL 

.3 
5 -, 063531..015 DSS..SB1 

063532..001 DSS-TB6 --~ 

~o Sarnple Tracking . Smo Use· : Speclallr>-::tructlons/QC Requlraments Abnormal 
~=::.;;.;;=:.:::=:::---.:-;;;.;;.;r:~-==:::.:;.-r!:::..::.:::.t:=:::,.;.iiF:....._-IDale Enlefild(mmlddl . : EOD 0 Yes 0 No Conditions on 

Entered by; · Level D Package 0 Yes 0 No Receipt 
Return Samples By: "Send report to: 

Name Tim Jackson/Org 6133/MS 1087/505-284-2547 

Sample 
Team 
Members 

William J Gibson 

Jom BCI)'d 1 -~ v 1· JP1s&W/61341284-aao7t228-9231 

' 
1.Re!!l<!u~S!IIl<l by _-'Zf/ ~J.)f:)J,J}---.SJfE~Bfi Date 12 -M..fJ3Time OLIO 
1.Receivedby ...&12~ '--~ Y ~ Org.IJJ~~ Date/Z-OP>:o~rlme ,1''10 
2.Rel/r:l_qulshed_by~~F ~.1:7'Jiy erg.Litlh oafe}z.Jg-/m Time Tl 10 
2. Received~··· erg. "6if_ Date ltt~.l./.l~ime o'i) .;).-o 

3,Relinqulshed by' - Org. - Date Time 
3. Rocelved_by 0_!9, Date Time 

*Please Jist liS s~rat& fflport 

~.Ralinqulshed by _. Or~ 
4. Received by Org. 
5.Rellnqulshod by Org. 
5. Received by Org. 
6.Rellnquishad by__ __ OJ]'. 
6. Received by Org. 

Lab Use 

'/Mf vc 
Oal& Time 
Dale Tim a 
Date Tim a 
Date Time 
Dale Time 
Date Time 



Sample Findings S Jary • Revised Pa~ 

Site: DSS GWM 0 --- --, ...,- --- 1 ----·~· -~~-
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Ana!vtical Quality Associates, Inc. 

DATE: 

TO: 

FROM: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum - Revised 

March 1, 2004 

File 

David Schwent 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS GWM 
ARJCOC: 606912,606915 
SDG: 103409 
Laboratory: GEL 
Projectffask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6020 (ICP-MS), 
EPA7470A (CV AA mercury), EPA353.1 (nitrate/nitrite), and EPA9056 (anions). Problems were identified 
with the data package that result in the qualification of data. 

ICP-MS Analyses: 

Blanks; As and Se were detected in the initial calibration blank (ICB) and continuing calibration 
blank (CCB) at negative concentrations with absolute values> the detection limit (DL) but< the 
reporting limit (RL ). The associated As result of Sample 103409-006 was a detect <SX the RL and 
will be qualified "J,B3"; the associated Se results of Samples ..005 and -006 were non-detects {NDs) 
and will be qualified "UJ,B3." Cd and Pb were detected in the equipment blank (EB) (Sample-
006) at concentrations < the RL. The associated Cd and Pb results of Sample -005 were detects 
<SXthe equipment blank concentration and will be qualified "J,B2." 

Serial Dilution: For Mg, the serial dilution relative percent difference (RPD) (13.4%) was> 10%. 
The associated result of Sample 103416-001 was a detect >SOX the RL and will be qualified "J." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 



Calibration 

All Analvses: AU initial and continuing calibration QC acceptance criteria were met. 

Blanks 

ICP-MS Analyses: No target analytes were detected in the blanks, except as noted above in the summary 
section and the following. As was detected in the ICB and CCB at negative concentrations with absolute 
values > the DL but < the RL. However, the associated result of Sample 103409-005 was a detect >5X 
the RL and will not be qualified. As, Ba, and Cr were detected in the EB (Sample -006) at concentrations 
<the RL. However, the associated results of Sample -005 were detects >5X the EB concentration and 
will not be qualified. Na was detected in the CCB and the method blank (MB) at concentrations <the 
RL. However, the associated result ofSample 103416-001 was a detect >5X the CCB concentration and 
>5X the MB concentration and will not be qualified. 

All Other Analyses: No target analytes were detected in the blanks. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

All Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No sample 
data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

All Analyses: All MS (PS) QC acceptance criteria were met. No MSD analyses were performe.Q. The 
replicate analyses were used as measures of laboratory precision. No sample data will be qualified as a 
result. It should be noted that the MS (PS) analyses for the anions and nitrate/nitrite analyses were 
performed on QC samples of similar matrix from other SNL SDGs. No sample data will be qualified as a 
result. 

Replicates 

All Analyses: All replicate QC acceptance criteria were met. 1t should be noted that the replicate analyses 
for the anions and nitrate/nitrite analyses were performed on QC samples of similar matrix from other SNL 
SDGs. No sample data will be qualified as a result. 

ICP Serial Dilution 

ICP-MS Analyses: All serial dilution QC acceptance criteria were met, except as noted above in the summary 
section. 

All Other Analyses: No serial dilution was required for these methods. 

ICP Interference Check Sample OCS) 

ICP-MS Analyses: All ICS AB QC acceptance criteria were met. 

All Other Analyses: No ICS was required for these methods. 

Detection Limits/Dilutions 

ICP-MS Analyses: All detection limits were properly reported. Sample 103416-001 was diluted SX for 
Na due to high concentration oftarget analyte. 



Anions Analysis: All detection limits were properly reported. Sample 103409-007 was diluted 1 OOX for 
chloride and sulfate due to high concentrations of the target analytes. No other samples required dilution. 
Nitrate/nitrite Analysis: All detection limits were properly reported. No samples required dilution. 

OtherOC 

All Analyses: No field duplicates (FDs) equipment blanks (EBs) or field blanks (FBs) were submitted on 
theARCOC. 

No other specific issues were identified which affect data quality. 
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Analyt1cal Quality Associates .. Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aoJ.com 

Memorandum 

February 19, 2004 

File 

David Schwent 

Organic Data Review and Validation- SNL 
Site: DSS GWM 
ARJCOC: 606912,606915 
SDG: 103409 
Laboratory: GEL 
Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 1. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA8260B (VOCs) 
and EP A83 30 (High Explosives). Problems were identified with the data package that result in the 
qualification of data. 

VOC Analvsis: 

Calibration: For carbon tetrachloride of batch 297971, the continuing calibration verification 
(CCV) percent difference (%D) (43.93%) was >40% but <60%. The associated result of Sample 
103409-001 was a non-detect (ND) and will be qualified "UJ." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

VOC Analysis: AU initial and continuing calibration QC acceptance criteria were met, except as noted 
above and the following. For batch 297946, the CCV %D of acetone was >20% but <400/o and for batch 
297971, the CCV %Ds of 4 other target analytes were >20% but <40% (see Data Validation Worksheets). 
However, all associated sample results of all these analytes were NDs and will not be qualified. 

HE Analysis: All initial and continuing calibration QC acceptance criteria were met. 



Blanks 

VOC Analvsis: No target analytes were detected in the method blank, equipment blank, or trip blanks, 
except the following. Bromoform and dibromocbloromethane were detected in the equipment blank 
(Sample 1 03409-003). However, all associated sample results were NDs and will not be qualified. 

HE Analysis: No target analytes were detected in the method blank or equipment blank. 

Internal Standards (ISs) 

VOC Analysis: All IS area and RT QC acceptance criteria were met. 

HE Analysis: No IS analyses were required for this method. 

Surrogates 

All Analyses: All surrogate recovery and retention time QC acceptance criteria were met 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

All Analvses: No LCSD analyses were performed. The MSD (PSD) analyses were used as measures of 
laboratory precision. No sample data will be qualified as a result. 

VOC Analysis: All LCS QC acceptance criteria were met, except the following. For carbon tetrachloride 
and tetrachloroethylene, the LCS percent recoveries (%Rs) were> QC acceptance criteria. However, all 
associated sample results were NDs and will not be qualified. 

HE Analysis: All LCS QC acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

VOC Analysis: All MS/MSD (PS/PSD) QC acceptance criteria were met It should be noted that the 
MS/MSD analyses for batch 29797 I were perfonned on a QC sample of similar matrix from another SNL 
SDG. No sample data will be qualified as a result. 

HE Analysis: All MS/MSD (PS/PSD) QC acceptance criteria were met, except the following. The 
MS/MSD relative percent differences (RPDs) of 3 target analytes were> QC acceptance criteria (see Data 
Validation Worksheets). However, the RPDs for all of these analytes were> the associated QC 
acceptance limit by only 6% or Jess and the MS and MSD %Rs were well within QC acceptance criteria. 
Therefore, based on professional judgment, oo sample data should be qualified as a result. 

Laboratory Replicates 

All Analyses: No laboratory replicate analyses were required for these methods. 

Twget Compound Identification/Confirmation 

VOC Analysis: No confirmation analysis was required for this method. 

HE Analysis: All confirmation QC acceptance criteria were met 

Detection Limits/Dilutions 

All Analyses: All detection limits were reported correctly. No samples required dilution. 



OtherQC 

All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARJCOC. 

No other specific issues were identified which affect data quality. 



Ana\ytlcai Quality Associates, Inc. 

DATE: 

TO: 

FROM: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol com 

Memorandum 

February 18, 2004 

File 

David Schwent 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS GWM 
ARJCOC: 606912, 606915 
SDG: 103409 
Laboratory: GEL 
Projectffask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNLJNM ER Project AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A6020 (ICP-MS), 
EPA7470A(CVAAmercury), EPA353.1 (nitrate/nitrite), andEPA9056 (anions). Problems were identified 
with the data package that result in the qualification of data. 

ICP-MS Analyses: 

Blanks: As and Se were detected in the initial calibration blank (ICB) and continuing calibration 
blank (CCB) at negative concentrations with absolute values> the detection limit (DL) but< the 
reporting limit (RL ). The associated As result of Sample 103409-006 was a detect <SX the RL and 
will be qualified "J,B3"; the associated Se results of Samples -005 and -006 were non-detects (NOs) 
and will be qualified «UJ,B3." As, Cd, and Pb were detected in the equipment blank (EB) (Sample 
-006) at concentrations < the RL. The associated As, Cd, and Ph results of Sample -005 were 
detects <SX the equipment blank concentration and will be qualified "J,B2." 

Serial Dilution: For Mg, the serial dilution relative percent difference (RPD) (l3.4%) was >10%. 
The associated result of Sample 103416-001 was a detect >SOX the RL and will be qualified "J." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Analyses: All initial and continuing calibration QC acceptance criteria were met. 



Blanks 

ICP-MS Analyses: No target analytes were detected in the blanks, except as noted above in the smnmary 
section and the following. As was detected in the ICB and CCB at negative concentrations with absolute 
values> the DL but< the RL However, the associated result of Sample 103409-005 was a detect >5X 
the RL and will not be qualified. Ba and Cr were detected in the EB (Sample -006) at concentrations < 
the RL. However, the associated results of Sample -005 were detects >5X the EB concentration and will 
not be qualified. Na was detected in the CCB and the method blank (MB) at concentrations < the RL. 
However, the associated result of Sample 103416-001 was a detect>5X the CCB concentration and >5X 
the MB concentration and will not be qualified. 

All Other Analyses: No target analytes were detected in the blanks. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

AU Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No sample 
data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All Analyses: AJI MS (PS) QC acceptance criteria were met. No MSD analyses were performed. The 
replicate analyses were used as measures of laboratory precision. No sample data will be qualified as a 
result. It should be noted that the MS (PS) analyses for the anions and nitrate/nitrite analyses were 
performed on QC samples of similar matrix from other SNL SDGs. No sample data will be qualified as a 
resuh. 

Replicates 

All Analyses: AJI replicate QC acceptance criteria were met. It should be noted that the replicate analyses 
for the anions and nitrate/nitrite analyses were performed on QC samples of similar matrix from other SNL 
SDGs. No sample data will be qualified as a result. 

ICP Serial Dilution 

ICP-MS Analyses: All serial dilution QC acceptance criteria were met, except as noted above in the summary 
section. 

All Other Analyses: No serial dilution was required for these methods. 

ICP Interference Check Sample (ICS) 

ICP-MS Analyses: All ICS AB QC acceptance criteria were met. 

All Other Analvses: No ICS was required for these methods. 

Detection Limits/Dilutions 

ICP-MS Analyses: All detection limits were properly reported. Sample 103416-001 was diluted 5X for 
Na due to high concentration of target analyte. 

Anions Analysis: All detection limits were properly reported. Sample I 03409-007 was diluted l OOX for 
chloride and sulfate due to high concentrations of the target ana]ytes. No other samples required dilution. 

Nitrate/nitrite Analysis: All detection limits were properly reported. No samples required dilution. 



OtherQC 

All Analyses: No field duplicates (FDs) equipment blanks (EBs) or field blanks (FBs) were submitted on 
theARCOC. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: SNI-/ OS>' ([i,>JM Project/Task#: ·7 )(JJ, t."' /.~.9 #of Samples: J / Matrix: C,:.l"l:,~-%1_ 

I 

AR/COC #: ba 9/1, tf 1_.c; ·····- Laboratory Sample IDs: I 0; ¥ C 1 - cl-o I 1-/u,. "' - o I 0 

Laboratory: b-£L _______ I_C>_'!::......:~..:..'/....:6::_·_· ._._· ·-=·e-...:..1 ___________ _ 

SDG #: /() :J9(;9 

QC Element 

l. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks I (; 8 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound ldentliication 

10. TCP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J "' Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

voc 

v 
V\.1 

.£_ 

l! 

.I 

.. -ltV/\) 

,JJA 

1\ 

Organics 

svoc Pesticide/ 
PCB 

_\ 
\ 
\7 
\L¥-
.~ 

)V 

1\ 
_\ 

_1 
\ 
l 
\ 

Check(-./) = Acceptable 
Shaded Cells = Not Applicable (also ''NA'') 

NP = Not Provided 
Other: _________ _ 

HPLC 
(HE) 

/ 

ll 

v 

{Jf>t 

Analysis 

Inorganics 

ICP/AES GFAA/ I CVAA 
AA jl-I_g}_ 

v 1\ / 

1 i\ 
~IA~6J,Jj?\ 
./ \~ 

) ·v~ 
~ 1l ·k'_ 

\ 
\ 
J 

_L \ 
T \ 

~ 
~A J.li'L 

Reviewed By: ~J .~J~J-
B·l2 

CN 

1\ 
\ 

RAD /:2~ 
~:.\l~/1-'1--

~\ ~ 

~ 
\~ 
\" ¥ \-] 

__...___1_ - _jh -- - J 

" ILl I 
l J\ 

_} __ l 'A 
~__lj\ 

\V \ 
\ fJf'f 

Date: 6J ,._ /9- Ci c.;· 



Holding Time and Preservation 
SitefProject:'Sf..tL/ (><,; s· G-bvb'-'\ ARICOC #: {A<,.Jlflt G( f5.________ Laboratory Sample ID!j: [o? 'Co 'i• - Ol:> { '~ ~l o 
Laboratory: {dk t SDG #: / cg 't l) CJ ___ ... -~ _ t 0? tfl C-Oo ( 

#of Samples: _j_J__ _ Matrix: ~ .... _. 

Analytical Holding Time 
Days Holding 

Preservation Preservation Sample ID Time was Comments Method Criteria 
Exceeded Criteria Deficiency 

-,~ 

~ 
~ II/ 

"'-.; UG1 /i" 
~ ~Ul_- j / 
~ ~ /~ 
~ 

"'-.... 

~ 
~ 

' ......... 

- ~ 
~ 
~ 

Reviewed By: ~7 ..£-~ .... ./= Dat" ;:) --/ fiJ9- . 

.n~l3 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project:5N L / PSS lf.I,..)M AR/COC #: b06YI!J, 'Iff'' #of Samples: 'f _ ··-- Matrix:__.._C·......,rc:c....;'~~=~....:;_,_::··_,_"·-------
Laboratory: b-£( ' .... - SDG #: lo 3"9:'09 Laboratory Sample IDs: lo7'(o9_·-o_l:.:>_,_(_· _.-1-f,.....:.....;,I,A._-_c:_'O,._,Cf'---------
Methods: €'1J4 J)I:J.=,;g (.l/OC~ _____ Batch#s: )'17_f_'l~ / ~'17971 -·-· -- --

Cali b. Cali b. CCV .)lj- f {. 
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IS CAS# Name c Intercept R2 LCS LCSD MS MSD Dup. 
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Blks RPD RPD RPD Blanks Blan~l >.05 0.99 
20% (!..ae~ ~~. 

I 71-55-6 1 1 1-trichloroetha.ne IV' 0.10 N 11\ \. v !J)~.o~ -M IIi \1 -./ ./ NA ,. ""',,/{J 

2 79·34-5 1 1 2 2-tetrachloroethane ;/ 0.30 .,/ 
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I 75-34-3 l,l-dichloroethane v 0.10 
1 75-35-4 11-dlchloroetbent 1v 0.20 
1 107-06-2 1.2-dkhJorootlumc 1/0.10 
I · · .2-dlehloroethen~ V' O.Ql 
1 78-87-.5 1 ,2-dlchloropropane It/ 0.01 
1 78-93-3 2-butanone (MEK) (t Oxblk) ,/0.01 1/ ·It ·:; / \ !t "' 1/ ' ll' ,,.. 
1 110-75-8 2-ch loroetbyl vinyl ether 
2 591-78-6 2-hexallo!le (MBK) v 0.01 AlA. J ./ J ,./ ,/ 7J A ~~.lA. / / v AI 1'\ / / 
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l 56-23-5 carbon tetrac.bloride ./ 0.10 'l.f.vr;:' ji. 'lf 
2 108-90-7 chlorobenzene IV o.so l ,) 
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1 67-66·3 cbloroform ,/ 0.20 
.1 74·87-3 chloromethane ..; 0.10 hb z'"' 
1 10061-01-5 cis-1.3-dichloropropene v 0.20 ~,. / ., 
2 124-48-1 dibromochloromethane ·/ 0.10 v' O•~..JI 
2 100-41-4 ethyl benzene ·,/ 0.10 fill'>. 
1 75-09-2 methylene chloride (1 Oxblk) ;/ 0,01 v 
2 100-42-5 ~rene v 0.30 I!J.. 
2 127-18-4 tetrachJoroethene V' 0.20 .,P.&(.o;·~ l:l q· 
2 108-88-3 tolucnc(!Oxblk) / 0.40 , 

f 

2 10061-02-6 trans-1 3-dichloropropene v 0.10 
I 79-01·6 trichloroethene I) 0.30 
I 75-0l-4 vinyl chloride lv 0.10 
2 1330-20-7 IXYienes(total) lv' 0.30 
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Volatile Organics 
Site/Project! ______ _ 

Laboratory: ______ _ 

Sample 

~ 
~ 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
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High Explosives (SW 846 Method 8330) 

Site/Project:~i'd../p?:5 6"-tvfA AR/COC#:{t/6 1/)r y;r LaboratorySampleiDs: /o.lfuy~oog "'~( -~'1 
- 7 . 

Laboratory: ()-E C. SDG #: J 0 ll..f l/ 9 
Methods: .ff'cl ?JJo (Hf;-:,.} 

# of Samples: Matrix: frv~""f..IArJ.,w•1-;f;;; Batch #s: d-·f b &'7 $ 
-- -

Curve CCV Method LCS MS Field. Equip. 
CAS# NAME I Intercept R2 %0 Blanks LCS LCSD RPD MS MSD RPD Cup. Blanks 

.99 20% u 20% 20% RPD u 
2691-41-0 HMX tl v' / ../ / ._/ /'Jilt NA v. -./ / M'\ I" 
121-82-4 RDX v I I \ 
99-35-4 1,3 ,5-Trinitrobenzene ./ 1/ . •/ ..v •/ J J,.- IV Jr v _J,_ 'cJ 

99-65-0 1 ,3-dinitrobenzene 
98·95-3 Nitrobenzene ;/ / t! / / NA /u~ 1/ v v M \/ 
479-45-8 Tetryl t/ 
118-96-7 2,4,6-trinitrotoluene v 
35572-78-2 2-amino-4,6-dinitrotoluene v' 
19406-51-0 4-amino-2,6-dinitrotoluene ./ 
121-14-2 2,4-d initrotol uene v 
606-20-2 2,6-dinitrotoluene / 
88-72-2 2-nitrotoluene It/ .:;.}. ;L... JJ.,. 
99-99-0 4-nitrotoluene ld ~ ~ To :J7 
99-08-1 3 -ni trotol uene IV 'J ·/ ·/ .,y ./ .fil. i:'"' .?s II" I 

78-ll-5 PETN 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comments: 

A/ '"' ~ ,. 
{ /(JI.;f I )·C' trC 

I 

Confirmation 

Sample CAS# RPD >25% Sample CAS# RPD> 25% 

.:11 f .• ft... 1 f 
,. l/ t.A T { "f.('<; 

•. 

Solids-to-aqueous conversion: A ' ~ ~ .J_ 
mg/kg= )!g/ g:[(!Lg/ g) x(sample!lUISS {g} /samplevol. {ml})x(IOOO ml/ lliter)]/DilutionFactor= )!gil Reviewed By: ~ ~~ -~ 

R-17 

Field 
Blanks 

u 
ARr 

\Y 

IVA 

Date: 2 -/p-oy 



Inorganic Metals 
Site/Project: SNL f D>'S-- C.Wifl\ ARJCOC #:..fQ£. q IL, ql{ laboratory Sample IDs: lt>JI/oq ·--t.t>S" ~ -ex~_ ·--
Laboratory: Cr~L SDG #: LC:5.H...:::o~:r~-----
Methods: ePA £o(to (t:.GP..n>);. ?if76~ (Cv!JJ .. ,L --------

# ofSample.s; 2 \ifatrix: trv-~>rN~~~1 Batch #s: ';Q!b<f4]. : J-_fC, 7'7 f' 

CAS#/ 
Analyte 

7429-90-5 A1 

TAL 

7 440-39..J Ba. I v 
7440-41·7 Be 
7440-43-9 Cd I ,/ 
7440-70-2 Ca 
7440-47-3 Ct l -L 
7440-48-4 Co 
744Q-50-8Cu 
7439-89-6 Fe 
7439-95-4 ~ 
7439-96-5 Mn 
744()..()2-0Ni 
7440..Q9-7 K 

ICV 1 CCV I ICB I CCB 
.M fJJ I L. M..!Ji L 

vl./11/lv 

v l -./'_ l __ -£_ J v 

_vl-/ t- vi--/ 

Method 
Bluks 

:JL 

L 

I 

.1440-22-4 A2 I _kl"_l .;.,? T\/'"" I v I v- / 
7440-23-5 Na 
7440.62·2 v 
7 440-66-6 Zn 

7439-92-1 Pb I v' -v I '..!LL.~L~~ 
7782-49--2 & I 1/ 7J --v:~fo .. q_t[qJ ... t_!_i'r 1 1 
7440-38-2 As I V ·v-_ I -v /.;;!. 36 /..;.J-0-1 /__ 'k. 
7440-36-Q Sb 
7440·28-0 rJ 

7439-97-6H11. 1 v-r·l/1-V"' 1 vi J/ .,/ 

(;y_anide CN 

l.CS LCSD LCSD 
.RPD 

v- r· /l,'fSI 1 I!JIJ. 

~Nil -, 
t/ I _ty_(l. _L-Nf·l 

v I AlA __ L IIJPI 

QC Element 

MS MSD MSD 
RPD 

-iT) /JAIMA 

L LJY!j LlJr\ 

v I .!J/~ L N'~ 

7-l AJA ·1 tJr-. 

Li_LVA NA I ./ I .NA I Jv'f>r 
1 r -~ l 

.k j ..k .. .1' _ _ Ll L·t I -k 

Rep. 
RPD 

J 

.L 

L 

ICS 
AB 

v 
{/ 

_L_ 

,j 

Serial. l Fir.ld 
Dilu- D11p. 
tion RPD 

/ I _tl'ft_ 

Equip. 

lrl!a!~ 
-v 

1~-:C{,jl) 

Field 
Bla•ks 

-(1/ft, 

_..;__ J.N~_Io.rofl.LL Nf\ 

..t I NA_ lo~~ofC I -M 

V" 1171 J-1/:7}11 v I __N_f"t 

---:.;/ 
' 

..; j, .LI.ilLl.Q.~~-£H fYA 
] l I I ,r 

-k _I} ·~ ""_ lo,nil9t I -k 

J 

v I _/VA_l IV~ I _ ./ LN/·1 I JJI\ J / I fll~-1 Nf'. I ll!f't. >#_I Jl.!f\ 

Nntu: Shaded row~ are RCRA metals. Solids-to-aqueous conversion: tng I kg= !1& l g: [(f!g! g) x (sllmplc mass {g} f s~mplnol. {ml}) x (1000 ml/lliler)) I Dilution Factor = )l!J /I 

Comments:~c -~ £--zll z::cr"'-~f ;~ /D$416-,;)vl. 

Reviewed By: .. tk.VA'd' ~ ~~ Date: 2 ~( f ~oy 
' 
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Inorganic Metals ....,..o:;:;f 

Site/Project: :5/11 L / 0 $;$- t-~AJ/11\. AR/COC #: _lj_c_~_c; IJ. c; I r· Laboratory Sample IDs: I 0 1416 _L'?':1 6:sa el I ;d. -.rPS"' 
Laboratory: (r-r;.t_ SDG#: Jo·~-£/_~_)1 _______ _ 
Methods: ~ fo 6(}1? { "'Lc P- fl-1:•;.) ; 

#ofSamples: / Matrix:~~ Batch #s: cJ ~ lf 1/:? 
~ -·· ....... ____ 

CAS#/ 
QC Element 

Serial Field Analyte Method LCSD MSD Rep. ICS 
Dilu- Dnp • 

Equip. Field 
TAL ICV CCV lCD ccn . LCS LCSD RPD 

l\'IS MSD RPD RPD AB lllanks Blanks 
'''"'II [U~t,n~ tion RPD 

7429-90-5 Al If 17 

7440-39-3 Bn 
7440-41-7 Be 
7440-43-9 Cd / 

7440-70-2 Ca v . ,::/ v ./ ./ / i/ AlA .A A ,./· !tl.lf /1/fl -/. t/ 7 -}17,q Ait9r Jr.JA 
7440-47-3 Cr - v 

I 

7440-48·4 Co 
7440·50-8 Cu I 
7439-89-6 Fe 
7439-95-4 M~ v v / ../ /" r/ v llfA 11/1-) ,/ /:7/J( iJA. /" 1---- 7s.lJ "717.,4 AI/I. I!~ 
7439-96-S Mn I 
7440-02-0 Ni .. / ,,..,. 
7440-09-7 K v v v / r/ ,/ t/ ,NA l1i\ ,/ AlA All\ ./ 

, __ 
-A.J't. NA NA 

7440-22-4 Ae 
7440-23-5 Na t/ / ,/ / ?..4 ,) ~~.o;t.J~ :/ 11£1 /i$.\ 7 Af/)( A/A, 1/ 1.7 {7 -"VA IVA II.! A 
7440-62-2 v 
7440-66·6 Zn I 

7439-92-1 Pb 
7782-49·2 Se 
7440-38-2 As 
7440-36·0 Sb 
7440-28·0 T1 

743!>-97-6 HI! 

CyanideCN 

L_________..... - ---

Notes: Shaded rows a.re RCRA metals. Solids-to-aqueous conversion: tng I kg= llg I g: [{Jlg I g) x {sample mass {g} I sample vol. (rn1}) x (1000 mll!liter)J I Dilution Factor "'llS II 

Comments: 

ReviewedBy:tl/u~~£- Date: ::2-/ '1- oL/ 

D 1 A 



General Chemistry 
Site/Proj~ct: ~;.:L / PS. ~ Gll..itv\ ARJCOC #: bOb Gf 1?.., '1/S Laboratory Sample IDs: 4:) > i.fo 1 --o 6 7 a~ - olO 

Laboratory: UL . SDG #: -;./--=O~?_$-';::._::...o?L-----,-----
Method~: 6PJ'}:C[o5' (tt~I{D11S)) 'J.>~j(r),"}~ /,J,ih_); 
#of Samples: Matrix:?~~ · Batch #s: J-ff:, tLtJ ·H.2~n·71: fl.? 

QC Element 
CAS# Anulyte T ~-~JJ MSD Rep. ICS Serial Field 

F.qnip. Held A ICV CCV ICB CCB Method LCS LCSD LCSD MSD Dilu· Dup. 
Blanks RPD RPD RPD AB Blanks Blanks L tion RPD 

NS'i'f 
fV•' h--:t,-&.( 
IW{rlrj-ti; Jvo .J v ../ v v v f'J.F\ Nit v N'i !1/A v fJtr Nil AI~ Nq. .1-ft 
Ahi:o« s / v v 1/ v ./" //" c.,. 

:11'~ 5·c,·t7' fi,.e> ~'""' .H. , ...... 
,/ / v ...,.. v (; t,.--. 

/t.ggl~C>'P-~ ~L.l().",-j.~ "' v 
/ r/ ,. v (,/' v v t./ 

U'/14.~'1-spz ""'·;~ I,.... 
/ v ./ v ........- v \!1 ""' v IV V' /Ci<jt) -17~'2 ~~~ .v v ·lL ·II v ~ v 

2 

Comments: cQ c._ .514-~ ,(f6'-, 1/1. ;""/vcvf:t, ( /1 ii-~ k ~ tv~~ "~~---=) ~ a14~ .... ~AJL 4:6":J.· ~( .s~fo,.. .~-1"'"-f-

R~""iewedBy: .AJw--zJJsl(~~ Date: 2-/ 17-oo/-

n-16 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

Batch No. !Vt4 SMOUse AR/COC l 606912 
Dept. No./Mail Stop: 6133/MS1089 Date Samples Shipped: I;!.. - q- 0 ~) ProjecVTask No. 7~ ow'-{!_ L ; D Waste Characterization 

Project!Task Manager: Sue Collins Carrier/Waybill No. ;;l.~CJ "'--~ " 
sMo Authori~=?. _.,._.,.. 9 y,•(J -Send preliminary/copy report to: 

Project Name: DSSGW Lab Contact: Edie Kent/803-556-8171 Contract #: P 1671 v 
Record Center Code: ER Lab Destination: GEL 

~r~.rY ~o'7/{11r· I;#..Pd'L i bl Released by COC No.; 

Logbook Ref. No.: ER089 SMO Contact/Phone: Pam Puissant/505-284-3185 0 Validation Required 

Service Order No. CF 022·04 Send Report to SMO: Lorraine Herrera/505·2~·3199 Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area ·P.O. Box 6800 MS 0154 

Building Room Reference LOV(available at SMOl Albuquerque. NM 87185-0154 

ER Sample ID or Pump ERSite Oaterrime(hr) Sample Container Preserv" Collection Sample Parameter & Method Lab Sample 
Sample No.-Fractlon Sample Location Detail Depth (ft) No. Collected Matrix Type Volume ative Method Type Requested ID 

11 063525-001 CTF-MW2 120 154 12-09"03/0916 GW G 3x40ml 4C G SA voc (826q}_ 

063525-008 CTF-MW2 120 154 12-09-03/0918 GW p SOOml HN03 G SA RCRA Metals (6020) 

' 
f 063525-010 CTF-MW2 120 154 12-09-03/0920 FGW p 500ml HN03 G SA Major Cations (6020) Filtered 

/ 063525-013 CTF-MW2 120 154 12-09-03/0922 GW p 5io~J 'itf4c G SA Major Anions (SW84619056) 

063525-015 CTF-MW2 120 154 12-09-03/0924 GW AG 4x1L 4C G SA High Explosives (8330) 

'" ' 
063525-016 CTF-MW2 120 154 12-09-03/0926 GW p 250m I H2S04 G SA NPN (SW846/905~ 

~~~ 063526-001 DSS-TB3 NA NA 12-09-03/0916 DIW G 3x40ml HCL G TB voc (8260) 

L-.. ----- L-. 

Smo Use Speclallnstructlons/QC Requirements Abnormal 
-~.....:..::~'-4-f.;,:=:~--ieoo 0 Yes 0 No Conditions on 

Level D Pecka e 0 Yes 0 No Receipt 
-----t-----...';;::!.....,,!:..:l!.:::::.::,::.::..~:.----.......;=-=-~::.:....-f.;lic;;l.~-'----l•send report to: 
Name Company/Organization/Phone/Cellular Tim Jackson/Org 6133/IVIS 1087/505-284-2547 

Sample 
Team 
Members 

1Jeff.Lee .• ,.;:f:.};;-:~~/:-::.: .. ~ . . ;2::6.: .. Weston/S1S4/284~3o9 ~ ~ - -- J,... •• ,-f PS~ W,;./1 / f;. 1!'1 ··1'',,',1 i _ 1 
John Boyd \'. ~n_/1.~· ~~-;~-· J<···· S&W/6134/284·3307/228-9231 Bennett Pump Purge lA 

1 
-'· 1 1 

''"'''. • yrA.e.l'<tfi.,.J 
William J Gibson ~~·~o:~.tt,'1! !XtuA ·,r. /1 J?.!/,) Weston/6134/284-5232 · Major Catlons/Ca,Mg,K.Na(filtered In field w/.45 micron filter) 

j " 1 / ' Major Anlons/Br,CI,FI,S04 

,..., "Please list as seJ!..arate report. 

1.Rellnqulshed by 11/1/Z!///h ·TJIJU... .Q Org.ftJ/?1./ Date/2;:2J-l-(J5Time /i) ll() 4.Rellnquished by Org. Data 

1. Received by .E.2A.. -t£~--:t7:..~- _Qrg~ /{(6 Date/2. ·/J1 "tl3 Time I rJ tfV 4. Received by Org. Date 

2.RellnqulshecJOY.,,:;~;::~')Z'9 v._z_ 4-llvOrrJ...h[J:I_ Date/7.-'I:..OJTime __1/ J ,\''"' 5.Relinquished by Org. Date 
2. Received by. /' -- eV Org. Date. Time 5. 'Received by Org. Date 

3.Rellnquls~hed ~ Org. Date Time 6.Relinquished by Org. Pate 

3. Received by Org. Date Time 6. Received by Org. Date 

Lab Use 

Time 
Time 
Time 
Time 
Time 

Time 

I 

I 



CONTRACT LABORATORY 
Internal Lao ANALYSIS REQUEST AND CHAIN OF CUSTODY PaCJe 1 of 1 

Batch No. Ill//+ SMOUse AR/COC 606915 
Dept. No./Mail Stop: • 6133fMS1 089 Date Samples Shipped: I 2 ·- S/- 0 ;3 ProjecUTa::;k No. 7222.01.09 ~ 

ProjecVTask Manager: Sua Collins Carrier/Waybill No. ,Q '/ ,,f •r .S -· SMO Authorization: f~/~r.._.. .... / 
I 0 Waste Characterization 
I 

-Send preliminary/copy report to: 

Project Name: DSS GW Lab Contact: Edie Kent/803-556-8H1 Contract#: PO 21671 __ 1 

Record Center Coda: ER Lab Destination: GEL r.:.. _. lA <{ ;,"t ~l c;· j 'Z t) fl bJ Released by COC No.: 
Logbook Ref. No.: ER 089 SMO ContacVPhone; Pam Puissant/505-284-3185 / L:<'- .( · · ·f t ' C 0 Validation Required 

Service Order No. CFO 02a04 S<md Report to SMO: Lorraine Herrera/505-284-3199 8111 To:Sandia National Labs (AccOIJnt~ Payable) 

Location I Tech Area P.O. E:lox saoo MS 0154 

Building IRoom 
ER Sample 10 or 

Sample No.-Fractlon I Sample Locetion Detail 
Pump I ER Site 

Depth (ft} No. 

Reference LOV(available at SMO) 
Oate/Time(hr) I Sample Preserv-

Collected Matrix atlve 

Albuquerque, NM 87165-0154 

Parameter & Method Co\lectlonlsample 
Method Type Requested 

,>1' 063531-001 DSS-EB1 NA NA 12-08-03/0800 DIW G 3x40ml HCL G EB VOC (8260) 

II 063531-008 DSS-EB1 NA NA 12-08-03/0802 DIW P 500ml HN03 G EB RCRA Metals (6020) 

Lab Sample 

ID 

11-' 063531-015 DSS-EB1 NA NA 12·08-03/0804 DIW AG 4x1L 4C G EB High Explosives (8330) / / 
I 

I' 063532-001 DSS-TB6 NA NA 12-08-03/0800 DIW G 3x40ml HCL G TB VOC (8260) 

RMMA Ref. No. Sample Tracking Smo Use · Speciallnstructlons/QC Requirements Abnormal 
Sample Disposal Date Entered(mm/dd/yy) · EDO [:J Yes 0 No Conditions on 
Turnaround Time Entered by: · Level o Package [il Yes 0 No Receipt 
Return Samples B : *Send report to: 

Name Tlm Jackson/Org 6133/MS 1087/505-284-2547 

Sample 
Team 
Members 

William J Gibson 

John Boyd l \l'&f/ v 1- Tls&W/6134/284-3307/228-9231 
~ 

1 .Relinquished by /Zf/iAfAA~.MJ~~-OriJ)iJ.!A___S2_a~ -M-/J3Time f)J' :10 
1.Receivedby ,,-::::;.t;?,-ft~if .. ~ y c:,.)/,.., Org:J,t~'¥' Date;Z:Q/3;-:~Time ni'IO 
2.Relinqvlshed by /-··f ·"~··l; · -/:...~ __ J,; )it.l' Qrg:;:..~ {'j'j Datanbi'/01 Time -~ J :J 0 
2. Received by;~--~7 -----_-_~ ~I ~ Org. Date-7 r Time 

3.Relingulshed by Org. Date Time 

3. Received by Org. Date Time 

*Please list liS separate report. 
4.Rellnguished by Org. 
4. Received. by Org. 
5.Relinquished by Or2. 
5. Received by Org. 
6.Relinqulshed by Org. 
6.P 'ed by Org. 

Date Time 
Date Time 
Date Time 
Date Time 
Date Time 
Date Time 

Lab Use 



Contract VerifiC<ltion Review (CVR) 

Project Leader _co..;.;JI..;.;Ins..__ _______ _ Project Name _.;..o_ss'---G_W.;...M;..;._ __________ _ Case No. 7222_01.09 

AR/COC No. 606912, 606915 Analytical lAb ~GE~L:...------------- SDG No. 103409 
~~~-----------------

In the tables below, mark cny information that is missing or incorrect and give an eXplanation. 

1.0 Analvsis R t and Chain of Custody Record and Loa-In Inf. -- -.. tl ,,. 

Line Com~lete? Resolved? 
No. Item Yes No If no,e~ain Yes No 

1.1 All items on COC complete -data ~ntry clerk initialed Clhd dated X 
1.2 Container type(s} correct for ariCllyses requested X 
1.3 Sample volume adequate for # ond types of analyses requested X 
1.4 Preserwtive correct for analyses requested X 063525-008, -010 received out of spec for pH; pH 

aJ!justed for anatysis 
1.5 Custody records continuous and complete X 
1.6 Lob sample number(s) provided and SNL sample number(s) cross referenced and X 

correct 

1.7 Date samples received X 
1.6 Condition upon receipt Information provided X ,_ ,,_ 

-·- - ........... · · --~ - - ~· ~. ~· 1 • ~-r-· · 

l..lne Com1lete? Resolved? 
No. Item Yes No If no, explain Yes No 

u b4ta reviewed, slgi'IClture X 
2.2 Method reference number(s) complete and correct X 
2.3 QC ariCllysis and GCceptanee limits provided (MB, LCS, Replicate) X 
2.4 Matrix s_p!kelmatrix spike duplicate data provided (if requested) X 
2.5 Detection limits jl_rovided; PQL and MDL (or IDL}, MDA and k X 
2.6 QC bo.tch nt.lt'llbers provided X 
2.7 Dilution factors provided e~nd all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Rddiochemlstry analysis uncertainty (2 sigma error} Gtld tracer recovery (if N/A I 

applicable)_ reported : 

2.10 Narrative provided X 
2.11 TATme.t X 
2.12 Hold times met X 
2.13 ContMctual quo.Jifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 



ARCOC: 606912, 606915 
Contract Verification Review (Continued) 

~ - -·---·· ·- . 

Item Yes No If no, Sample IC No./Fraction(s) and Analysis I 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganic:s and metals reported o.s ppm (mg/liter or mg/Kg)? Tritium reported ' 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample do.to. 

3.2 Quantltotion limit met for all samples X 

3,3 Accuracy X LCS failed high for carbon tetrachloride & tetrachloroethylene , 
a} LAboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas chrotnatography X 

technique 

c) Ma.trix spike recovery da.to. reported and met X 

3.4 Precision X 
a) Rej)licate sCIIYiple precision reported and met for all ino~nie and Ndiochemistry samples I 

b) Matrix spike duplicate RPD data reported and met for all organic samples X High Explosives RPD failed for several analytes 
I 

3.!5 Blank data X Sodium detected in Major Anions Method Blank 
a) Method or reagent blank dttta reported and met for o.ll SCll'nples I 

b) Sampling blank (e.g., field, trip, and equipment) data reported and meT X Bormoform & dibromochlorome.thane detected in VOC I 

Equipment Blank; several metals detected in Metals Equipment 

Blank 

3.6 Contractual qualifiers pro~ided: ft J"· estimated quantity; • sa -OI'IQiyte found in method blank X 
above the MDL for organic or above the PQL for Inorganic; ·u•- analyte undetected (results ore 
below the MDL, IDL, or MbA (radiochemical)); "H"-analySis done beyond the holding time 

3.7 Narr<ltive addresses piCU'IChet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and eornplete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 X All results a.re "NO" 

(pesticides/PCBs) 



1\RCOC: 60691,, o06915 
Contract Verification Review {Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal stcmdard performance date1 provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Contii'\Uing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorgcmtes (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 
i 

c) ICP Interference check ~ample data provided X I 
d) ICP $erial dilution provided X I 
e) Instrument run logs provided X 

4.4 Radiochemistry 

o.) Il"'strument run logs provided N/A 
-- ------- -· 



ARCOC: 606912,606915 

Contract Verification Review (Concluded} 

5.0 Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

I 

I 

Based on the review, this data package is complete. ~ No 

If no, provld"' non!manu repooot .,. co,rection ,eques~ numb..- and dote co'rection ....,..., was submilted 

Reviewed by: { JJ!a.w=== Date: 01/14/04 Closed by: Date:, _____ _ 



CONTRACT LABORATORY 
lntemal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY 

' 
1\Y OS440Q.010 I~TI=.MW? I 120 154 

120 154 , 
064409-013 CTF-MW2 120 154 032504!0848 GW p 250m I 4C G 

.... v 
064409.020 CTF-MW2 120 154 032504/0851 GW AG 4x1L 4C G 

' '. 064409-015 CTF-MW2 120 154 032504/0853 GW p 250ml H2S04 G 

t /. 064410-001 CTF~TR2 NA 154 032504/0842 DIW G 3x40ml HCL G 

lnstructlonsJQC Requirements 

0 Yea DNo 
Yes D No 

report to: 

JackaoniOrg 6133/MS 10871505-284·2547 
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Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: rninteer@aol.com 

05113/04 

File 

Linda Thai 

Memorandum 

Inorganic Data Review and Validation - SNL 
Site: T A IIIN Assessment GWM 
ARCOC #: 607337 
SDG #: 109752 
Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentatioo on the data review and validation. 
Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods- EPA6020 (ICP-MS). 
EPA 7470 (Hg), EP A9056 (anions) and EPA553.1 (NPN). Problems were identified with the data package that 
resulted in the qualification of data. 

1. ICP-MS 
Sample 109752-005 and -007 were received by the laboratory at the incorrect pH possibly due to 
the buffering capacity of the sample. The laboratory was instructed to acidify the sample. All 
sample results that were detect will be qualified "J, TP" and all non-detect sample resuhs_ "UJ, 
TP". 

The continuing calibration verification standard (CCV) bracketing sample 109752-005 had a Ba 
value greater than (>) II OOA.. The sample result was detect for Ba and wiU be qualified "1". 

The method blank (MB) bad a chromium value> the detection limit (DL) but less than(<) the 
reporting limit (RL). Sample 109752-005 had a chromium va1ue > DL but< 5X MB value and 
will be qualified "J, B". 

The initial calibration blank (ICB) had a Se value >DL with a negative bias. Sample 109752-005 
was ND for Se and will be qualified "UJ, 83". 

2. .!Ig 
The continuing cabDration blank (CCB) had a value> DL with a negative bias. SampJe 109752-
005 was ND for Hg and will be qualified "UJ, B3". 

Data is acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 



Holdmg Times/Preservation 

All Ana~: The samples were analyzed within the prescribed holding time and were properly preserved except 
as noted above in the summary section. 

Calibration 

All Analvses: The initial and continuing calibration data met QC acceptance criteria except as noted above in the 
summary section. · 

BlanD 

AD Analyses: All blank criteria were met except as noted above in the summary section and as follows: 

ICP-MS 
The MB had a Se value> DL but< RL. Sample 109752-005 was ND for Se and will not be qualified. 

Laboratory Control Sa~~~plrJLaboratory Control Sample Duplicate (LCS!LCSD) Analyses 

All Analyses: Tbe LCS met QC acceptance criteria. No LCSD was performed. The replicate is used to access 
precision for the batch. 

Matrix SpikeJMatrii Spike Duplicate (MS/MSD) Analysis 

AU Analyses: The MS met all QC acceptance arteria. No MSD was performed. The repJicate is used to access 
precision for the batch. 

ICP/MS and Anions 
It should be noted that the sample used for the MS was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

Replicate Analysis 

All Analyses: The replicate analysis met all QC acceptance criteria. 

ICPIMS and Anions 
It should be noted that the sample used for the replicate was of similar matrix. from another SNL SDG. 
No data will be qualified as a resuh. 

ICP Interference Cheek Sample acs> 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end oftbe 
sequence. No data will be qualified as a result. 

All other Analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria except as follows: 

According to the QC swnmary the RPD forK (10.2%) was slightly> 100/o. Using professional 
judgment, no data will be qualified. 



All other Analyses: No serial dilution required. 

Detection Limits/l)ilutio• 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 

ICP-MS: Sample 1 09752-007 was diluted 5X for cation ana1ysis. 
NPN: Sample 109752-011 was diluted 1 OX due to matrix interference. 
Anions: Sample l 09752-008 was diluted SOX for Br due to matrix interference and SOX for FJ and Cl due 
to large amounts of analyte present in the sample. 

OtherQC 

All Analyses: No field blank, field duplicate or equipment blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 
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616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Date: 05/13/04 

To: File 

From: Linda Thai 

Memoraadum 

Subject: Organic Data Review and Validation - SNL 
Site: DSS GWM 
ARCOC: 607337 
SDG: 109752 
Projectffask No.: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

The sample were prepared and analyzed with approved procedures using methods EPAS260B (VOC) and 
EP A8330 (High Explosives). No problems were identified with the data package that resulted in the qualification 
of data. 
Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met except as follows: 

Bluks 

voc 
Chloromethane hild a percent difference (%D) greater than (>) 20% but less than ( <) 40% with a negative 
bias in the continuing calibration (CCV) preceding the samples. The associated sample results were non
detect for chloromethane and will not be qualified. 

All Analyses: All method blank (MB) and trip blank (TB) acceptance criteria were met. 

llltemal Standards (ISsl 



VOC: A11 internal standard acceptance criteria were met 

HE: No internal standard required 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 

Laboratory Control Samples/Laboratory Control Sample Duplicate CLCSILCSD) 

All Analyses: The LCS acceptance criteria were met No LCSD was analyzed. The MSIMSD is used to assess the 
precision for 1be batch. No data will be qualified as a result 

voc 
The LCS acceptance criteria were met by the successful analysis of a second source CCV. 

Matrix Spike/Matrix Spike Duplicate <MSfMSDl Analysis 

All Analyses: AU MS/MSD acceptance criteria were met. 

voc 
It should be noted that the sample used for the MS/MSD was of similar matrix from another SNL SDG. 
No data will be qualified as a result. 

Confirmatioa 

VOC: No coofmnation required 

HE: The sampJe results were non-detect and therefore no confirmation was required. 

Dnection Limits/Dilutions 

All Analyses: All detection limits were properly reported. The sample was not diluted 

OtberQC 

VOC: A trip blank (TB) was submitted on the ARCOC. No field duplicates or equipment blank was submitted. 

HE: No equipment blank, field blank or field duplicate were submitted on the ARCOC 

No raw data was submitted with the original package. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: D .S J y W /Y'J Project/Task #: =tr) d.~ . 0 I. 0 9 #of Samples: =1- Matrix: __ l:.f-'-+-Q=VW=--u'-'...s"------

ARJCOC#: {p Q-:t-331- (ko=73Jt~ - Nof Ve.Jidc •. J<~) LaboratorySampleiDs: /0976.;). ' 

Laboratory: £)..., 

SDG#: /09z5d 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

Organics 

Pesticide/ voc svoc PCB 

v l'(k 

v \ 
V' \ 
v \ 
/ \ 

\ 
v ~ 
v 1\ 
/ \ ,_.. 

\ 
\ 
\ 

T6 \ 
Check (..J} = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 
Other: ________ _ 

Analysis 

Inorganics 
HPLC GFAA/ CVAA 
_{HE) 

ICP/AES 
AA <H~o 

v ~JJ 
rp_ ('(It 

./ ,f '\ 
v :Ji 13 Ill~ ~ '\ 
v v '\ 
/ v ~ 

v \ 
/ '\ 
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v .. 
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Reviewed By: (/(/ /u0 Date: tl.f· /~-0~ 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Sit~oject: ~ J J C lV IY) ARICOC #: (, 0 r 3 3 9- # of Samples: ol Matrix: /; 9t&£;; W , 

Laboratory: ~ k A SOO #: 1097-C~ LaboratorySampleiDs: IO 9l S"~ - 001 f - Oo<:J (T~) ., 
Methcds: td..~ () B Batch#s· . ..J'oi./085 ----- -

c.llb. c.lb. CCV T Mln. RF RSOI %0 Method LCS NS Field Equip. Trip 
IS CASIJ Name c lnlercept ~ LCS LCSD MS MSD Dup. 

L RF <20%1 Blka RPD RPD RPD Blanb Blanb 
>.0!1 0.99 20% 

-oo.:~. 

'1 71·!1!1-<i 1 1 1-tricbloroelhaJlc , 0.10 ,/ 1/ ,, !.I' ,/ Nl>o \/ / v' /VI1 ./ 
79-34-5 1 1.2.2-totriChloroet:h 0.30 I 

2 79-00.:S 1.1.2~ 0.10 ,\ 
1 75-34-3 1,1-dlela.loroetlwat 0.10 1\ \ 
1 7:5·3~ ll...dlelaloroetlleae 0.20 ~ \ 
1 107-06-2 1.2~ 0.10 \ _j 

1 !140-!19-0 1 ,l-die'-loroetllalt(total) 0.01 \ \ 
I 78-87-S lJ-dlclllorolii'CIMile lv 0.01 I I 
1 '18-93-3 2..,..._ (MD.') (lblllkt v 0.01 T l 
1 110-7S-8 2-cblorodhvi vinvl dbcr \ ' 2 591-71-<i 2-b.:lWllello: CMBK) v' 0.01 I \ 
2 JOB-JO.J ~1-l o(M!Bl;:) 0.10 \ I 
1 67-64-1 acetoarn hblk) 0.01 ·y \ 
1 7143-2 beuclle O.:SO I : 

1 75-2.7-4 bromodicblorome 0.20 
3 75-lS·l bromoform 0.10 ,/ ../ / : \ 
I 7 .... 83-9 bromomedlane 0.10 \ Ll 
1 75-l:S..() cno.a clial1fidc 0.10 \ 
1 56-23·5 earboa ll:traeWoride 0.10 \ 
2 108-90-7 clalorobea.r.eJH 0.50 ' l 75-00-3 chlarodbaDe O.Gl \ \ 
I 67-66-3 clalorotorm 0.20 I T \ 
l 74-87-3 chloi'Ol1lCiballc 0.10 - 't. B ; I \ 
1 10061..01·5 cis-1.3-di 0.20 / ' ~ \ 
2 124-48-1 dibroalocbloromedlane 0.10 ' T \ 
2 100-41-4 lctfl~ 0.10 \ \ :J 
I 15..09-2 l~lcne chloride (JOxblk) 0.01 ,/ \/ \ I \ 
2 100-42-S lstm:ne_ 0.30 l \ \ 
2 127-JB-4 t~ 0.20 I \ 
2 10i-88-3 toluene( I Oxblk) 0.40 \ I 
2 1 0061..02-<i tnns-1 3 -dichl 0.10 \ \ 
1 7~1-<i trklllorotdleat 0.30 ·~· . .. J \ \ I 
1 1'75-01 .... lw...,t c111ort11e 0.10 I \ 
2 1330-20-7 I xvlcoes{tolal) 0.30 I I 

: f'.JJ • I.e • /) 1'rA Jn.roe//..W. \. 
ITI'I!V>J - /d. - 'jJ,(-J,. /<"j/T'JIV-f 

y ~<, 
.:.... 

Noces: Sh ~rows lreRCRA I : 

R~d By: - ...:_ ..:... ?{/l...j Date: 0 S:. W. O'?f 
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High Explosives (SW 846 Method 8330) 

Site/Project: Q,j 0 <;: W 111 ARICOC #: (, 0 "=? 3 3 r Laboratory Sample IDs: /0 9 715d - 0 0 9 

Laboratory: 9 K').. SDG#: lo 9 ?5c:) 

Methods: 8330 
#of Samples: Matrix: __ 2/J:z..9¥-J..u~.endo.a.u"-, ,,___ ______ _ Batch #s: dc)O '- 31-1 

Curve 
CAS# NAME • Intercept Rz 

.99 
2691-41.0 HMX 1/ ~. t/ 
121-82-4 RDX ./ v 
99-35-4 1 3,:S·Trinitrobenzene lv ,/ 
99-65.0 1 3-dinitrobenzene ./ v' 
98·95-3 Nitrobenzene / ../ 
479-45-8 Tetryl t/ / 
118-96·7 2 4,6-trinitrotoluene v ' J 
3:S:S72-7&-2 2-amino-4 6-dinitrotoluene / \/ 

19406-51-0 4-amino-2 6-dinitrotoluene IV' / 
121-14·2 2,4-dinitrotoluene IV 1/ 
606-20-2 2,6-dinitrotolucne ,/ v 
88-72-2 2-nitrotoluene v f 
99-99.0 4-nitrotoluene IV v' 
99.08-1 3-nitrotoluene ./ ,/ 
78-t 1-5 PETN 

Sample SMC %REC SMCRT Sample 

1/)1 C<.L 11 fetA 

Confirmation 

Sample CAS# RPD>25% Sample 

IY' !?_______..--- -s /J-1IA..P -6. ~ ND 

CCV Method 
%D Blanks LCS LCSD 

200/o u 
t.:l<')U(v ../ \/ NA-

I\ 
\ 
\ 
\ 
\ 
\ 

SMCO/.REC SMC RT I 

1 

CAS# RPD>25% 

-

LCS MS P''-ld. Equip. Field 
RPD MS MSD RPD Dup. IY•nks Blanks 
20% 200/o RPD u u 

v .v v /Yt1-
1'\. 

'\. 
~ 

[\._ 

'\. 
'\. 

'\. 
\ '\. ' 

\ 1'\. 
\ '\. 

\ '\. 
\ '\. 

'\ 

Comments: 

M-e.,.. VI ;r. eo ~c.;'1 --s Ja...t<..s -/tA...a..r ~ 

/I?S WM /J etto~ . 
~ M..J )itA..J o lV a.o pyto NV...J..L ~ /&..!.j 

0 t:Uvpl-t. . 

&,~ eN t-tfw.oM . 

SoUda-to-aqaeoua eoRVenloa: d /I . ~ J 
mg/kg= J.ISI g:[(Jlg/g) x(samplemass {g} /samplcvol. {ml})x(lOOO mill liter)] /Dilution Factor= Jig /I Reviewed By: {/\..A ~ Date: t' S"- I 3. 01)1 
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Inorganic Metals 

Site/Project: D J J 'w tn ARJcoc #: ___;;6-=o:;..."":1..;.__.::;..a,.=..:g_::r=-------- Laboratory Sample IDs: 10 9 =rs ~ w oos- R~ 6..1./n./J 

Laboratory: t; k-t\ SDG #: _..;_/..;;..0__,9'---":f.:.......J..:..:::~::.:._ ____ _ - 00"1L ~--·-----
Methods: (p 0 c::lO ([CP. "'>.)) ?f?J. to (Jiq) 

/' v 

rT 'VI. USAU.&t"~' U< ... ,. .. ~ ... ,.,.. , l ""~-·"""' .......... .,, --~-·""""' --- .., 
-·~ -- ::. _, 

~ 

CAS#/ 
~)£.. mq/).. QC Element 

Analyte Metlaod LCSD MSD Rep. ICS Serial Field Eqllip. Field 

~~ 
ICV CCV ICB CCB LCS LCSD MS MSD ~DD~ Dup. Blaa.b RPD RPD RPD AD ~ u .. \. RPD Blaab Blaab 

7429-90wS Al [D ~ /Vrt fflr 

7.uo-39-3 Ba ./ V' //o, S' ./ ,; v' v \ v v v _1/' l~ 
7440-41·7 Be \ \ \ 
74tQ..U_,CIIl v v o/ v' v' v ../ \ v \ N/f v II.A \ 
7440-70..2 Ca .; V' v .; ./ ./ v \ Nit \ v v v \ 
7 4-40-t? -3 (,'r v ..; v ./ ,; •0009'13 / \ v l _/ v AA \ Cr 11 II 

7440-48-4 Co ' \ \ \ jQ. s- ' ~-md 
7440-50-8 Cu \ ' \ 

lf;B 

7439-89-.'i Fe \ \ 
7439-95-4 Mg / v v' v' J v v \ I'{ A \ IL v _v _\ 
7439-96-S Mil \ \ __\._ 

7440-02..0 Ni \ \ 
7440-09·7 K v' ./ ./ v' v'_ v' 'lL v v v q.~ o,) - ~c ffft:M 10. o1 'I 

7~22-4-U: / v V' ,/ ./ v .,/ \ v IV" / /VII ........ ~"-~ ~e ~J 
7440-23-S Na v' v v 1/ v' ../ v \ Nil \ ,/ r/ v \ 

, 
7440-62·2 v l \ \ 
7440-66-6 Zn \ \ 

\ \ 1\ 
743,.92·1 p. v v v v ./ v v \ v' \ M v ~ \ Se. II 
771:l...,_l Se / v v f--~1 v • Oo.Jo9 v \ 1/ \ /{~ v /'{It \ .jQ,\ I VL>U T 
7~8-lAI v' v' v \/ II' .,/ v' \ v \ HI/ / I'Vt \ ' 

4s ,, 
7440.36-0 Sb _\ \ \ 
7440::28.0 Tl \ \ \ 

\ \ _\ flq. \1 
II 

743,·971Bt v' v / \/ ~. tlOOO.C: v -L_ \V: .t/ / -~ !6a.. -'tLO v.r. ~: 

CyanldcCN \ 

Sotu: Shadcdrowurc RCRA mecals. SoJidl..t...aqueous COIIVenioa: mg/kg"')li/ g: ((pg/ g) x(samplcmass {g) /sample vol. {ml})x(lOOO ml/lliter)) /Dilution Factor "'I'& II 
• ti ,, 

Comments: - o o .s- f/ - 0 o ~ rc.c..e~ ~ t....rt.Pr«>~ AA.6 I '1 & 11-u C/c.d- ;Q ~ ...t....o,o.e..,. o...oa..- . /HI t:X..vu:/J J. 1i0 
.r/ ~ .11-/1 ,...Y: I 

- oo-=?- sx 

7c?. 111.j lJ&p 10 9Jo29 - oo;,; 

Reviewed By: 1/L/~ 0 :OI.l 1.1~ 77". ate: tJS. /3. 01! 

CW 8a.::. IIO·S' I 
II I 

- o o.s= ~XLJu.r .:J B-14 



General Chemistry 
SitdProject: Q Sj ~ 4J fY.I ARICOC #: t 0 z 3.3 =1- Laboratory Sample IDs: /0 9 ? 6c:J - tJ 0 8 ( /bt.t.oy ~ ) 
Laboratory: yk'A SDG#: 10 975~ - 0!! (tVPry') 

. > 
Methods: 9D.[k {MtonJ) J53. I ( NPty) 

#of Samples: o2 Mlllrix: _......;....Lft41(i:..~..Uw.W~UJJ...J ------- Butch#s: -.fo/Oe)#k (4otoo0) ...?~3199 (NP«) 

QC Element 
C'.AS# .u.l)'te T MSD Rep. ICS Serial Field 

Equip. Field Medlocl LCSD Dihl· Dup. A ICY CCV ICB CCB LCS LCSD MS MSD RPD RPD AB Blaalm Blulm BluRb JlPD lioa RPD L 

Pu o11de. v' ..; ../ v' v v v IVR v M v MJ 

\ 1\ 
~ 

~1c/e vi v v v' v v v NA l~ v 
sox 

\ \ 
"\ 

' 

~ OJoNdt I v v v v v v v v .rox 

6wt~vut_ ./ v' v v v 1\ v 1\ v' "\ I I v' 
I SDX 

NPr/ I v' ./ / / v v' \ v \ Nl; ~ /OX 
'I 

~ -

Comments: 

Mlor,~ j)L¥J I IY} s /09 {:, 'lo< s/YA c50y / 

81' a.<A.t 
/V/IY IJ 

~ lb ~ /~(L 
II 11 IJ 11 

Reviewed By: /(,! WJ!_ Date: _Q.!J- · I"' · 0 J LT 
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Inorganic Metals 

site!Projea: D J s ~w 1n ARJCOC #: _f,.....;o;....-=J~.g,-=-:g_:;-~----- Laboratory Sample IDs: I o 9 7 S c) - 0 o s· R c.ca.,. 6..1./a /u 

Laboratory: a ,1:;?._ sno #: -~~=o_,9:_?.:......s..=..;:~~----- - oo;a. ~·~-··--
Methods: t, 0 c:l 0 ( [ Cf>. KJ.)) '9/.t ?o ()I q ) , v• 

J'I'V.&U...........,•~• ..... .. 
·~· :' - - ... , ..... -- - -·. -. 

~ 

CAS#/ 
~JL. mq/J.. QC Element 

Analyte Metllod LCSD MSD Rep. ICS Serial Field Eqllip. Fie.d ,5TAL ICV CCV ICB CCB LCS LCSD MS MSD ~Dll~ Dup. 

19' "" 
Blaa.b RPD RPD RPD AB ~tt .. \· RPD Bl .... Bluka 

7429-90-5 AI tl IV'* tV"'" fflr 

74-40-39-3 • ../ L/ //o.~ ./ v' v' v \ 1/ 1\ v v t/'\ 
7440-41-7 Be _1. \ \ 
?~'Ctl IV v' II' v ...; .Y_ :L \ v' \ N_f'f__ v .1\fl \ 
7440-70.2 Ca .; v v' v / ,/ v \ Nit \ t/ v ,/ \ 
7~7-JCr v ..1 v v v' •ODO '1"13 1/ \ v \ / v M \ cr ,, 1/ 

7440-48-4 Co ' \_ \ \ [:S'q S" '- S")Cm8, 
7440-So-8 Cu \ ' -" 

V;B 
7439~Fc \ \ 
7439-9S-4 Mg / 1/ v' -/ ./ v v \ I{~ \ t/ v v \ 
7439-96-5 MD \ \ \ 
7440-02..0Ni \ \ 
7440-09·7K ./ ./ v" v' v V' v v v v l~~' - fi_C ~ IO·cJ 'I 

7"'-"J-:Z2-4At ./ v v ,/ L v ./ 1\ ....... N19 / lVII l#lrm ~~ ~a.l 
7440-23-S Na ...; v v ../ ../ / v \ /'(.II 1\ .l.L'. r/ v \ 

, 
7440-62-2 v \ 1 \ 
7440:66-6 Zn \ \ 

\ \ \ 
7~,_92-lP. ,/ v v' v V' v v \ .II' \ NT v tiA \ Se~ II 
7782--69-lSe ./ v v -·~1 y' t 00.209 v \ ,/ \. 1(!1 v Ntt \ 6:;,\, v:o U.7 
7.....SS.lAI ·...; v v v v / v \ v \ /'(I/ / M \ I 

4s II 
7440·36-0 Sb \ \ \ 
7440-28.0 Tl \ \ \ 

\ \ \ flq, \1 

7~""97""Ht v v / v .... oooo.s v -/ \v t/ IL _\ 60:.. N"l: u.r. B: 
1/ 

Cyanide eN \ 

~ottt: Shaded rows arc RCRA metals. Solids-te-aqueous eoDYtl"lion: mg I kg= )li I g : [(flg I g) x (sample mass {g} I sample vol. {mlJ) x (1000 ml/1 liter)] I Dilution Factor = 1'8 II 

Comments: 
ti ~~ 

I'C.c..el~ t<..rt.Pr«>~ - 0 OS £/ - 00?1 AAh ;.., & 11-1..< uCJ:L, ro ~ k.o~ 4-C/a.,. /HI Q(..vu:/.f J. Tto 

Reviewed By: /(/ tut.l.- /#/ I'Y.O.J 
0~ J r;o · 

----~~~==~--------------- Dme: OS·/3. Qij -oo~ sx 

/0 9Jo29 - OOJ.,I 

C W 8 4. =. 110 ·S',
1 

,
1 

- 0 CS"" oUJu.r .:1 B·l4 7u> ll?,j 2)&-p 
"""' .<A/. ~/')/. 



Contract Verification Review (CVR) 

Project Lader _Co;;;:;;;lli:.:.:ns~------- Project Ncne -~;;..;S:;.;;S...:GW;.;.;.;.:M.;.._ ________ _ Calc No. n22_ot09 

AFVCOC No. 607337, 342 Analytical Lab _SE:;.:::L __________ _ S[)&. No. 109752 
~~~-----------------

In the tables bdaw, mark Ol'tf infOt'mQ'Hor\ 'tNt is missing or i~t and give an expbncrticm • 

,,u .1'\f!WYSiill ,_..._ ung ~..rl~Mn QJ '-UIIITCXJY ~ WJQ L.QQ-.&.n .LnturniUII.,.I 

Une Comllete? ~ 

No. Item Yes No If no, explain Yes No 

1.1 AI items on COC e • dGta entrv 'lerk initialed csnd dcrtcd X 
12 Container twc(s) correct for _ .. . NCIUdted X 
1.3 . Samr!le volume-•~& for #and 1'YPd of analyses requested X 
l4 ~correct for analyses rcqucstcd X Sample Id 064«>9..()10 and .014 received out of pH I 

I 
spec 

1.5 Custody records c:ontlmout and complete X 

1.6 Lab sample number{s) prcwlded and SNL sampc number(s) cross referenud and X 
corTCCt 

1.7 Dote received X 
l8 Coftditlon upon rec:cipt infGI"mmrtion provided _ 

-· ~--~---· - ---- ~ ---~- ----··· ·-
X 

-·- -~·- --- --~- ---· ·--

Une Cornr: letc? Resolved? 
No. Item Yes No Ifno.~n Yes No 

2.1 Data revieWed, si X 
2.2 Method rcfercra .J s) complete and correct X 
2.3 QC analysis and acc:eptanc:c lilftits provided (MB, LCS, Replicate) X 
2.4 Matrix spik&/motrix spike_dupticcrt& dato provided (if ~ X Missing for VOCs 
2.!5 Detection limits ·..t. ~ PQl.and MDL (or I[)L), MDA and k X 
2.6 QC batch numbers provided X 
2.7 Dilution fad'ors ~- and all dilution levels reported X 
2.8 Dcata reported in late units and us~ correct significant fl~ X 
2.9 ~hemistry ancdysil UI'ICel tuirtty (2 sigma error) and tracer recovery (If N/A 

, . .._. ..... I 

2.10 Nllmrtlve provided X ! 

2.11 TAT met X ! 

2.12 Hold tiiMS met X I 

2.13 Contracfuol qualifiers provided X 
2.14 All ed result and TIC {If ,_,..J) ckrta provided X 



"~:607337 
Comract Verification Ravtew (Contitiued) 

-·- -~- -"\~ •r•,_-• .. _. .. 
Itaa Yes No If no, Sample Ib No.!Fraction(s) and Analytls 

3J Are reporting units approprio:N for the matrix and meat controct specified or project-specific X 
rc.quii'CIMII"ts? Inorganics and mdals reported as ppm (mg/litu or rngi!Cg)? Trltfunt reported 
In picoc:&rieS 1Jer liter with percent rnodtur'C for soil samples? Units consistent betweu QC 

and~data 

3.2 Quantttation limit met for a.ll_~ar~~plu X 
3.3 Accurocy X 

a) l..clbonltorr_ con'h'OI SQft~pJes ~I"V reported and met for all samples 
b) Surrogatf. data reported and met for aU organic ~ analyzed by a gas chromatography X 

technique 
c) Matrix spike recovery cldtct reported and met X 

3.4 Precision X 
a) Replit:crts sample prcciaon reported and met for all inof'9Uiic and radiochemistry 
b) Matrix spilc& duplic:ate RPD data reported Cllld met for all organic scunpfes X 

3.5 Blank data X Selenium cl chrorruum detected in Metals Method Blank 
a.) Method or reagent blarlk data rcport&d and met for all Jamptcs 

b) SaMpling blank (e..g., field, 1rlp, and equipment) data reported and me.t X Bromodichlorome.thane, bronloform, dibromochloroMthcne 

detected in VOC Equipment Blank: barium, selenium, chromium 

detected in Metals Metnod Blank 

3.6 Contractual qucalifiers provided: •J"- estimated quantify: •a•-ono~yte found in IM'thod blank X 

I 
above the MDL for organic or above. the PQL for inorganic; "V"- analytc undetected (results arc 
below the Mt)L, IDL, or MOA (radiochemlc:al)); •H•-ancdysis done beyond the holding time 

I 
I 

3.7 Narrative. addrcssu planchet flaming for gross Glphalbcta NIA I 

i 

3.8 Narrcativc included, correct, •d complete X l 
i 
J 

3.9 Second cofumrl confirmation data provided for methods 8330 (high cxplosNel) and 8082 X Missing for high explosives - all sample results arc Nt> 
I (paticldesJPCBs) 

i ------- -- --- --·- ~--- - -· -



ARCOC: 607337 
Contract Verificcrtion Review (Continued) 

~.0 Colibra.tion and VCllldation [)ocumartotion 

Item Yes No Comments 

-4.1 6C//U (8260, 8270, etc.) 

a) 1Z-hour tunc check provided X 

b) Initial calibration provided X 
I 

I 

I c) Conti.Ung c:cllibration provided X 

d) Intune» standard perfortnance data provided X 

c) Instrument run logs provided X 

4.2 6CIHPLC (8330 and 8010 and 8082) 
; 

o} Initial calibration provided X 

b) Contif'IUing calibration provtded X 

c) Instrument run logs provided X 

4.3 Inarganics (IMtaiS) 

o.) Initial calibration provided X 

b) Continuing calibration provided X 

c) Ia interference check sample dato provic:r.d X 

d) IG'P scriol dilution provided X 

c) InstruiMnt run klgs prcwidcd X 

4.4 Radiochemistry 

a} Instni!Mnt 1'1.111 logs provided X 
-- -



ARCOC: 607337 

ContrQct Verification Revlc.w (Concluded) 
5.0 Problem Resolution 

Sumnlarize the findings in the table below. List only samples/froctiOM for which deficiencies have been noted. 

Sample/Fraction No. Anatysil Problcms/~lutions 

f'Wrativc vex Incornct PS and PSC listed (page &9) I Carrcct PS is 1200596834/10982900l and c:anut PSt) Is . 
12001596835/109829001 

Namxtivc Nltrcltc/Nitrate Iflcorrcct Sample Spi'- Recovery stcrta11ent {page 172) - results reported in QC turnmary do not confirm 
S'tcltt.lrleftt ill I'IQI'I"CCti'lll& 

, 
' 

Based on the review, this date package is compfcte. Yes G 
If no, provide: nonconformanc& report or correction requut numbltr 7608 and date correction request was Stlbmitted 04/W04 

Reviewed by: { !As_r - Dote: 04128/04 Closed by: ltkv-- Date: 05·0~ (1l{ 



Date: 04128/04 

To: 

Company: 

Phone: 

Fax: 

Edie Kent 
Denni Grunstra 

From: Lorraine Herrera 

GEL 0~: ~6~1~33~-----------------

_,)(~843..:;.;:::;L.) .=.;556-8::.;::;....;::..;1.;...71.:,__ ____ Phone: (505) 844-3199 

_,){~84.:.::3:;L.) .::..;766-::;.;::.._1:;....:;1.::..;78;;..._ ____ Fax: (505) 844-3128 

Correction Request 

COC: 607337, 607342 SOG: 109752 Tracking No: 7608 

Denni/Edie, 

Please correct the following error(s): 
• Incorrect PS and PSD listed (page 59) I Correct PS is 1200596834/1 09829001 and 

correct PSD is 1200596835/109829001 
• Incorrect Sample Spike Recovery statement (page 172) - results reported in QC 

summary do not confirm statement in narrative 

Thank you, 
Lorraine 

Sandia National Laboratories 
Sample Management Ollice 

P.O. Box5800 
Albuquerque, New Mexico 8718>1331 



\) 

I, 

CONTRACT LABORATORY 
lntemal Lab /h . ANALYSIS REQUEST AND CHAIN OF CUSTODY 
Balch No. /~ lfl SMO Use 

2.. 
Page-1....Qf,.?J7--

AR/COC 607544 
Dept. No.!Mail Stop: 6133/MS1069 Date Samples Shipped: ~ (o~{bi{- Pro}ectrrask No. 7222.01.09~ - ----- U Waste Characterization 

Projectffask Manager: Sue Collins Carrier/Waybill No. :1~ -~ "l I SMO Authorization: t?'i .. - '5 .. , l •· -Send preliminary/copy report to: 

Project Name: DSS GW Lab Contact: Edie Kent/803-556-8171 Contract#: PO 21671 ~v 
Record Center Code: ER Lab Destination: GEL • b) Released by COC No.: I 

Logbook Ref. No.: ER 089 .z. SMO ContacVPhone Pam Puissant/505-284-3185 ~ ~ f <~+f ~ Oc~(_( · . Q Validation Required 
Service Order No. CF 0~04 Send Report to SMO: Lorraine Herrera/505·284-3199 ' Bill To: sandia National Labs (Accounts Payable) 

Location !Tech Area P.o. Box ssoo MS 0154 

Building !Room 
ER Sample ID or 

Sample No.·Fraction I Sample Location Detail 
Pump I ER Site 

Depth (ft) No. 

Reference LOV(avallable at SMO) 
DatefTime(hr) 

Collected 
Sample 1-.....;:;~:..:.:..:.::.;.. 
Matrix 

Preserv· ICollectioniSample 
alive Method Type 

Albuquerque, NM 87185·0154 

Parameter & Method 
Requested 

065027-001 I CTF·MW2 I 120 I 154 I 060204/0944 I GW I G I 3x40mll None I G SA IVOC (8260) 

065028-001 ICTF-MW2 I 120 I 154 I 060204/0944 I GW I G l3x40mll None I G DU voc (8260) 

065027-010 ICTF-MW2 I 120 I 154 I 060204/0946 I GW I P I 500ml I HN03 I G SA RCRA Metals (6020) 

065028-010 ICTF-MW2 I 120 I 154 I 060204/0946 I GW I P I 500ml I HN03 I G I DU IRCRA Metals (6020) 

r / .:.-/,' "": ..:Z.·· 
I J ·' 

Lab Sample 
ID 

:;--·! 

' ) 

·1 

·, 065027-014 CTF-MW2 060204/0948 Major Cations (6020 Filtered 

... 065028-014 CTF-MW2 060204/0948 Major Cations (6020) Filtered 

065027·013 ICTF-MW2 I 120 I 154 I 060204/0950 I GW I P I 500ml I 4C I G I SA I Major Anions (SW846/9056) " , 
/i' I -

"' 065028-013 ICTF-MW2 I 120 I 154 I 060204/0950 I GW l P l 500ml l 4C I G I DU I Major Anions (SW846/9056) ,.~} ~· ~ 

~~ 065027-020 jCTF-MW2 1 120 1 154 1 060204/0952 1 GW 1 AG 1 4x1L 1 4C 1 G 1 SA !High Explosives (8330) j ··1tJ9 1 

-~I 065028-020 154 060204/0952 4x1L 4C I G I DU IHigh Explosives (8330) '.I 

RMMA sample Tracking Smo Use SpeclallnstructionsfQC Requirements Abnormal 
Sample Disposal Date Entered(mrnldd/yy) EDD 0 Yes 0 No Conditions on 
Turnaround Time Entered by: Level o Package 0 Yes 0 No Receipt 
Return Samples By: •send report to: 

Name Tim Jackson/Org 6133/MS 1087/505·284·2547 

Sample Alfred Santillanes High Buffering Capacity 

Team John Boyd Major Anions/Br,CI,FI,S04 

Members William Gibson Major Cations/Ca,Mg,K,Na 

(Add Preservative at Lab 

If needed) 

~----------~----~~--~----r-------------------------~ 
FGW/ Filtered in field w/.45 micron filter 

1.Relinquished by /f/f/,dtu!;.~ ..... fUJLX. "ft 
1. Received by "'"' - _f/ y __L,. ; 

2.Relinquished ~ 
,~ :!........ 

~-.......... 
2. Received by .r-..., I 

3.Relinquished by 
3. Received by 

Org.{;j':.JZ/- Date & ~i...._C.~ Time -ltf3_D 
/ ~,__,-- ---~- 77 ~ -~ ~ 

Org.fd~'? _Dat~:-2_-_g7 _ Time h'-s"J.."' 
Org. b.1l) Date yj._l h<l Time ( 3 r..•C; 
Org. Date Time 
Org. Date Time 
Org. Date Time 

•prease list as separate report. 
4.Relinquished by Org. Date 
4. Received by Org. Date 

5.Relinquished by Org . Date 

5. Received by Org. Date 

6.Relinqulshed by Org. Date 

6. Received by Org. Date 

Time 
Time 
Time 
Time 
Time 
Time 

Lab Use 



OFF-SITE LABORATORY 

Analysis Request And Chain Of Custody (Continuation) 

ARICOC-

ER I Date/Time (hr) 
Collected 

065027-015 CTF-MW2 120 154 060204/0954 

,, 1 065028-015 CTF-MW2 120 154 060204/0954 I GW I p 

'I I 065029-001 CTF-TB2 NA 154 060204/0944 I DIW J G I 3x40mll HCL I G 



Sample Fin .JS Summary ) 1/1 

Site: 055-GWM ARICOC: 607544 Data Type: Organic, Inorganic, & Gen Chem 

...... 
<II 

'E c 
cv 

i 1 
;::, 
'2 

E ~ 
e <II 

~ 
CIJ 

.2 rn ...... 

.J::. 

~ () :E ...... I 

I") Q. ..,. 
I ~ N r-.. co co r-.. 
~ r-.. 

065027-001 CTF-MW2 UJ,A 
065028-001 CTF-MW2 UJ,A 
065029-001 CTF-TB2 UJ,A 
065027-010 CTF-MW2 UJ,B3 
065028-010 CTF-MW2 UJ,B3 

HE and General Chemistry analyses met QC acceptance criteria. No data will be qualified. 
---- -----

Validated By: ~ ;t;>::;, U. Date: 07/20/04 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

July 20, 2004 

File 

Kevin Lambert 

Memorandum 

Organic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 607544 
SDG: 114072 
Laboratory: GEL 
Project/Task: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summary 

All samples were prepared and analyzed with accepted procedures using method EP A8260B (VOC) and 
EPA8330 (High Explosives). All compounds were successfully analyzed. Problems were identified with 
the data package that result in the qualification of data. 

1. VOC: 
The LCS percent recovery (%R) for chloromethane (66%) was< the lower QC acceptance limit 
(72%). The associated sample results were non-detects (NDs) and will be qualified "UJ, A." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as follows. 

VOC: 
The calibration RF for trichloroethene (0.27) was <the specified minimum RF (0.30). The calibration 
relative standard deviation (RSD) and continuing calibration verification percent difference (CCV %D) 
for trichloroethene met QC acceptance criteria. The associated sample results were NOs and as a resuh 
based on professional judgment no data will be qualified. The CCV %D for six target analytes were > 



20% but~ 40%(see Data Validation Worksheets). The associated sample results were NDs and as a 
result based on professional judgment no data will be qualified. 

Blaaks 

No target analytes were detected in the blanks except as follows. 

VOC: 
Toluene was detected e DL) in the trip blank (TB). However, associated sample results were NDs; 
no data will be qualified as a result. 

Iaternal Standards ass> 
Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

All analyses: 
The LCS %R for bromoform (78%) was slightly< the lower QC acceptance limit (79%). The 
associated sample results were NDs and as a result based on professional judgment no data will be 
qualified. It should be noted that no LCSD was provided with the SDG. Laboratory precision was 
assessed using the MS/MSD, which met QC acceptance criteria. No data will be qualified as a resuh. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS/MSD met QC acceptance criteria except as follows. 

High Explosives (HE): 

It should be noted the MS/MSD was run on a sample of similar matrix from another SNL SDG and met 
QC accq>tance criteria. No data will be qualified as a result. 

Target Compound Identification/Confirmation 

No target compound identificationlconfumation analyses were required. 

Detection Limits/Dilutions 

AJI detection limits were properly reported. No dilutions were required except as follows. 

HE: 
All samples were diluted 2x according to laboratory procedure for this analysis. 

OtherQC 

No equipment blank (EB). TB, field blank (FB). or field duplicate pair was submitted on the AR/COC(s) 
except as follows. 

VOC: 



A TB was submitted on an AR/COC{s). A field duplicate pair was submitted on the AR/COC{s). 
There are no "required" review criteria for field duplicate analyses comparability; no data will be 
qualified as a result. 

HE: 
A field duplicate pair was submitted on the AR/COC(s). There are no "required" review criteria for 
field duplicate analyses comparability; no data will be qualified as a result. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aoJ.com 

July 20, 2004 

File 

Kevin Lambert 

Memorandum 

Subject: Inorganic Data Review and Validation - SNL 
Site: DSS-GWM 
AR/COC: 607544 
SDG: 114072 
Laboratory: GEL 
Projectffask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Swnmarv 

The samples were prepared and analyzed with accepted procedures using methods EPA6020 (ICP-MS 
metals), EPA 74 70A (CV AA mercury), EP A90 12A (f otaJ Cyanide), EPA9056 (Bromide, Fluoride, 
Chloride, and Sulfate by Ion Chromatography), and EPA353.l (Nitrate/Nitrite). Problems were identified 
with the data package that result in the qualification of data. 

1. ICP-MS metals: 
The following target analytes were detected (2: DL) in one or more of the blanks (ICB, CCB) at negative 
concentration with absolute value > the DL but < the RL. The associated sample results are qualified as 
noted below. 

Sample 114072-003 
and-004 

Se was non-detect (ND) and will be qualified "UJ, B3." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 



No target analytes were detected in the blanks except as noted above in the summary section and as 
follows. 

ICP-MS metals: 
Arsenic, potassium, and sodium were detected (2: DL) in one or more of the blanks (ICB, CCB, 
MB). However, the associated sample results were NDs or> Sx the blank concentrations; no data 
will be qualified as a result. Lead was detected (2: DL) in one or more of the blanks (ICB, CCB) 
at negative concentration with absolute value> the DL but < the RL. However, the associated 
sample results were > Sx the DL; no data will be qualified as a result. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Dup.lkate (LCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted the MS was run on a sample of similar matrix from another SNL SOO and met 
QC acceptance criteria. No data will be qualified as a result. Also, it should be noted that the MS 
%R limits do not apply for target analytes with sample concentrations> 4x the spike 
concentrations (see Data Validation Worksheets). No data will be qualified as a result. 

RepUcate 

The replicate met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SDG and 
met QC acceptance criteria. No data will be qualified as a result. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria except as foJiows. 

ICP-MS metals; 
It should be noted the serial dilution was run on a sample of similar matrix from another SNL 
SDG and met QC acceptance criteria. 

ICP Interference Check Sample UCS) 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutioos 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP-MS metals: 
The samples were diluted Sx for calcium and sodium due to instrument QC failures. 



Ion Chromatography (IC): 
The samples were diluted SOx for bromide, chloride, and sulfate due to high concentration and matrix 
interference. 

OtberOC 

No equipment blank (EB), field blank (FB) or field duplicate pair was submitted on the AR/COC(s) except 
as follows. 

All analyses: 
A field duplicate pair was submitted on the AR/COC(s). The relative percent difference (RPD) for 
several target analytes in the field duplicate pair are presented on the Data Validation Worksheets. 
There are no "required" review criteria for field duplicate analyses comparability; no data will be 
qualified as a result. 

No other specific issues were identified which affect data quality. 



Site/Project /,) .$.S ·· 6 tv' /Y\ 

AR/COCI: h0t5t.J:L/ 
Laboratoty: G e;-L 

soo f#: l! "/{) t'm:::L 

1. 

2. Calibrations 

3. MethodBlanks 

4. MSIMSD 

S. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U = Not Detected 
UJ = Not Detected. Estimated 
R "' Unusable 

Data Validation Summary 
n.,..;..,..IT-~t- # 7 ·•· "'! ·>. Jtf n C •u•,-v~U& :..,.L,....,~;~;J-' :•v f 

Check (..J) = Acceptable · 
Shaded Cells = Not Applicable (also "NA") 

fl of Samples; / S Matrix: /;.~,,,.,A:;.,~;r.~.,,.:~·"t';-~:~·~. 

Laboratory Sample IDs: II 'I() t· 4-:l •· o t.~; l 1::o -tJ I .$ 

Other 

NP = Not Provided //' • ~l ~ 1-/ )\ 
Other: Reviewed By: 1-<rv-.. ,/ ~·w·.f:l:...._,.r Date: p' -,;.tJ ·-" '-{ 

~ .. ,. 



Volatile Organics (SW 846 Method 8260) Page 1 of2 
.#.,..,..., •.r..._.,. , ARICOC#: . 6ti1-.SV9 #ofSamples: :> Matrix: '+rc"'""'~· 
"""'~ - SOO #: II o/tJ ':f ~ Lebon:ttmy Sample IDs: 1/1./0 l:2 ~ 0(! I ·t§ - QO.:J, - 0 I 3 

-.. -- fls; .i ... ,,;!{rget. II .Lui"' 1 .. 1, I .. L~ .!ik .. , 1. .... JL;.i .1 

CoDIDlellts! Notes: Shaded rows arc RCRA oompounds. J··" . ,;' ·--' # .1 
Reviewed By: J'....-4,..~. /f -~ Date: t? 1 -.:l-u ·-CI'I 

'R...1Q 



Volatile Organics Page2of2 

Site/Project: AR/COC #: //..· tl r-5: '-f' '-/ 8Wm#s: ________________________________________ __ 

Labomtory: SOO#: ----------- #m~~---------- Mmnr. --------------------------

Surrogate Recovery and lnwnet·$tandard0Utliers (SW 846 ~ 8260) 

SMC 1: Bromofluorobenzene IS 1: Fluorobenzene Comments: 
SMC 2: Dibromofluorometbane IS 2: Cblorobenzene..dS 
SMC 3: Toluene-d8 IS 3: 1,4·Dichlorobenzene..d4 . 
T4 (,cJj~~ /i:F~. t~ .c:. ·~ o/~ · / -· tJ 

!!. - . .,..../ . .(J ...... ) T/1 "' - ~ 1"\ • ,..t. /') 7::~ ~ f l lu ,~,. > L. ~~« ~- '- t' J> :~-utA . ~ C t:rLA-#~ . .e, ....... _,#.,{ · •. ' . .. ND I' /, 1 '/ I' 
~c-c_. :~ •. 1..e:~. >4-,·~~t;1 ~"l-+ .. . .s a~A..4. ~ ""'IJ..,.,;:;,.~ -:?,'f""'ju.'--~::rl · // 

'"'· ~~ 'p;~j~;J~·~-~ A~ •. ~J!;;_ ~ ~"' ~-:~ ' '"f" 

('2! Y:."-c. (:l:' t/ ~ 0·_./.-, 6~.c:f-.t.,J.<.t:>"l!: r~ ~ > .::l.c! h. . ·. t~.::>' T - 7 ":'" ? .ti:f-
.._ L., .tftJ · ,4;')-~-<t;·'Cr' ~ ~""<'·•'\....:, /(/ /)~ ~ t'l.,..-t'j.. "-~~ . 

4-~~ r l":·<rl~..._i-~:r-J__it ~ d~{' · 
jA·~e:.:rc-<'./ . 
j .~ • ~/ '·"-'~"'"""'· (te...,..,:.:._:_.~",,_,!/ .f....-::;./' I ?J_.J/ /l":';.:.,-:;_,,,.~ .. '·":~.,;;/"' 
.:» .. ·•·· A> Ds.· ,~ •. " d ......... .c:.,, t.v'T...-O::..e"-<. /--"~~? ~:}9 



High Explosives (SW 846 Method 8330) 
Site/Projeet: /):C:5 ·- 6 Wl'll'l ARICOC #: lzt?l,:£'-1~ Laboratory Sample IDs: // Yd11;2.- ~~:'9, -01 (? 

Laboratory: ~ e c soo #: -..~..l.~.-l-J-'t:.~.-~J~..:;...r;;;;_··,;;:l. _____ _ 

Methods: £ P4'!1 3 3 c ()I E) 
;2 

iftf~'RT $MCRT 

~~ 
malka'"Jll/ g:{{p.g/ &) x(lllfll'llemaaa {g} /~levol. {ml}) x(lOOO ml/llit«)] /DilutimFdor= Jtg/1 Reviewed By: ~ ,4 :;::::_JJ Date: tit -.:ltl -P-f 

R-17 



1/.::t 
lnortafticlletale 

SitdPmject: J):S 5 · ci 4./tll] ARICOC 1: fz() l ~tl t{ Laboratory Sample 1Ds: 1/ o/('1;?. - Oo 3 k .. po 6 
La~ t§cL SOON: ltt.ftlre< 
Mdhods: t:PAie<£.2o( r<:P-M >me.t~/-s .~ Ct!.4l'lt<ll1 (c VA A ~~ J 

of Samples: 

rowsareRCRAmetal5: ~-to-aq~n: mg/kg=tJ.g/g: [(j!g/g) x _ . 
Commentt: ClC /..-..._ rc:P M:S~.t . ·::>, ~~ ~--~.x< 

I/ r:_7:__1 ··A<' ~·~ tfl ~ I ,t ~ .Af/ /f - I1.A. f; 1 ..1 / t' . .<,..<-'~-"·<-<-~ ' t.'-f~· 

' ' <:.' /) . 
~~ ,P;i'.J~,.(",.c~~ ..#t~ck .ti-«~~~~.... /V {. .J l~- (.?. 

SEc- OTIIER P4Gt 
RI:MewedBy: 

j/ / ., _;__ 
~.~ /r ~L~f · Date: &1-.::u; -~ 

B-14 
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General ~hemlatry 
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Contract Verification Review (CVR) 

Project Leader COLLINS ------------------- Project Name _n_s_s_-_o_WM __________ ~- Case No. 7222_01.09 

ARICOC No. 607544 
------------------- Analytical Lab GEL --------------------------

SDG No. 114072 ---------------------
ln the tables below, mark any inforntation that is missing or incorrect and give an explanation. 

1.0 Analvsis R' d Chain of Custodv Record and Losz.-In lnfl -- - -----
Line Comllete? Resolved? ' 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete • data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses reguested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 
correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

-·-- -- ".# ...... --·-·-·.J ---..,-- .. 
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference nwnJ?er(s) complete and correct X 
2.3 QC.analysis and acc.:e))tmK:e limits provided (MB, LCS Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided (if reqUested) X 
2.5 Detection limits IJ!Q_vided; PQL and MDL_( or IDL), MDA and L~ X 
2.6 QC batch numbers lXOVided X 
2.7 Dilution factors provided and all dilution Jevels reported X 

2.8 Data reported in appn:>priate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery (if NIA 

applicable) reported 
2.10 Narrative _j)rovided X 
2.11 TAT met X I 

2.12 Hold times me1 X 
2.13 Contractual qualifiers provided X 

' 

2.14 All reQUested result and TIC (ifrequested)_data provided X I 



AACOC 607344 
Contract Verification Review (Continued) 

--- ~ ---- ------ ~ -----~ 

Item Yes No lf mo, Sample ID No./Fraction(s) and Analysis 

3 .1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (Jbg/liter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil sampies? Units coilSistent between QC 
sainples and samP.Ie data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X CHLOROMETHANE & BROMOFORM FAILED RECOVERY 
a) Laboratory control samples accuracy reported and met for all samples LIMITS FOR VOC LCS 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 
technique 

<:) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample pre<:ision reported and met for all inorganic and ·radiochemistry Slilnples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X ARSENIC, POTASSIUM & SODIUM DETECTED IN BLANK 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, aod equipment) data reported and met X TOLUENE DETECTED IN TRIP BLANK 

3.6 Contractual qualifiers provided: "f'· es1itnated quantity; "B"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; "U"- analyte Ubdetected (results 
are below the MDL, IDL, or MDA (radiochemical)); "H''-analysis done beyond the holding 
time 

3. 7 Narrative addresses plsnchet flaming for gross alpbalbeta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confll111ation data provided for methods 8330 (high explosives) and 8082 X 

(pesticides/PCBs) 



ARCOC 607S44 

Contract Verification Review (Concluded) 

S.O Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions I 
065029-001 8260B TOLUENE INCORRECTLY QUALIFIED Wlffi A "B" I --

Were deficiencies unresolved? @' No 

Based on the review, this data package is complete. Yes ~ 
If no, provide: nonconfonnance report or correction request number J026 and date correction request was submitted:- 6:3Q.Q4 

'-

Reviewed by: W . PoJ2..~c:......L.5L J Date: 6-30-04 Closedby: w. PoS:s<McJ;d>ate: ;:t-'ttf>-04 



Date: 6-30-04 

To: _;De~n~n:..:._i G..;;;...;...;;.ru_nst-"--ra _____ From: Wendy J. Palencia 

Company: GEL 0~: ~6~1~3~3 __________________ _ 

Phone: ....l(~84.;;..;;3;.<..,) ~556-8~~1_71 _____ Phone: (505) 844-3132 

Fax: ....l(~84..:..:3:.L.) ~766.;;;..;:,_-1..:...1:....;;.7..;:;...8 ______ Fax: (505) 844-3128 

Correction Request 

COC: 607544 SDG: 114072 Tracking No: 8026 

NOTE: Denni, 
Voc sample #065029-001 was qualified with a .. B .. on toluene, but there was no 
toluene in the method blank. Please forward a corrected COA. 

Thank you, 
Wendy 

Sandia National Laboratories 
Sampfe Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-1331 
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ANNEX C 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMUIAOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessmenf' (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http:/ /web .ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

( 1) 

For nonradiological constituents of concern (COGs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COGs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED J = ___:_s _______ _ 

s BW *AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs * IR * EF *ED* (YvFor }/pEF) 
I =--------------~~--~~~ 

s BW *AT 

Is =Intake of contaminant from soil inhalation (mg/kg-day) 
C5 =Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
VF =soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = ___::.S ______________________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
C5 =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = ___;.w _____ _ 

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Um3) 
IRi =Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr)a,b 350a,b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,950a,b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3fday) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway_ 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 ChiW 2,800 Childa 
(cm2/day) 3,3ooa 5, 700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,9506 

Mass Loading for Inhalation gfm3 1.36 E-5d 1.36 E-5d 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
6 SNUNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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1.0 SWMU 154 SITE DESCRIPTION AND INVESTIGATION HISTORY 

Drain and Septic Systems Solid Waste Management Unit (SWMU) 154, the Building 9960 
Septic Systems, is located in an isolated Coyote Test Field {CTF) area approximately 1.3 miles 
east of the eastern boundary of Technical Area (TA)-111 (Figure 1-1). The Sandia National 
Laboratories/New Mexico (SNL/NM) Building 9960 complex is currently known as the 
Explosives Preparation Facility. SWMU 154 consists of two separate subunits, one of which 
encompasses the area around the former Building 9960 septic tank and associated seepage pit. 
The other subunit surrounds the location of the two former Building 9960 high explosive (HE) 
seepage pits at the site (Figure 1-2). This chapter summarizes the investigation history of 
SWMU 154, which is located adjacent to the Building 9961 seepage pit. 

Initial environmental characterization was conducted at SWMU 154 from October 1994 to March 
1997, and a proposal for No Further Action (NFA) for the site was submitted to the New Mexico 
Environment Department (NMED) in August 1997 (SNL/NM August 1997). In early 1996, the 
Building 9960 septic tank and associated seepage pit were backfilled in place with clean soil. 
Additional soil samples were collected from directly beneath the two HE seepage pits in 1998. 
A groundwater monitoring well was installed west of the site (Figure 1-2) in August 2001, and 
the well was sampled on a quarterly basis from July 2002 to June 2004 to acquire the eight 
quarters of groundwater monitoring data required by the NMED. The results of all post-NFA soil 
and groundwater site characterization work, as well as an updated risk assessment for the site, 
were included in the final Request for Supplemental Information (RSI) Response and Proposal 
for Corrective Action Complete for SWMU 154, which was submitted to the NMED in June 2005 
(SNLINM June 2005). The two Building 9960 HE seepage pits were backfilled in place with 
clean fill in August 2005. 

NMED and SNLINM Environmental Restoration project personnel (Brian Salem and Mike 
Sanders, respectively) inspected the SWMU 154 site on July 28, 2005. At that time, it was 
determined by the NMED inspector that soil samples had never been collected from beneath 
the nearby Building 9961 seepage pit (Figure 1-2). This seepage pit had not been included 
within the SWMU 154 site boundaries because it was considered highly unlikely that significant 
quantities of constituents of concern (COCs) would have been discharged to the seepage pit. In 
addition, up to this point, the NMED had not required that samples be collected from beneath 
the unit. However, during the July 28 inspection, the NMED inspector indicated that the 
sampling would be required, and SNL/NM agreed to complete the requested sampling in order 
to bring the site characterization work at this facility to a close. Based upon NMED comments 
during the inspection, the additional sampling was planned and performed several weeks later. 
The NMED formally required the sampling in a letter dated September 13, 2005, to the 
U.S. Department of Energy and SNL/NM (NMED September 2005). This RSI response and 
Corrective Action Complete (CAC) proposal documents the results of the required soil sampling 
for the Building 9961 seepage pit. 
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2.0 BUILDING 9961 AND SEEPAGE PIT SITE DESCRIPTION AND HISTORY 

Building 9961 is a small earth-covered, bunker-type building that was constructed either in 1965 
or soon after, located approximately 100 feet southwest of Building 9960 (SWMU 154). 
Building 9961 contains a hand-washing sink in the northeastern corner of a small16-foot-long 
by 7-foot-wide addition on the north side of the building that drained to a small (4-foot-diameter 
by 7-foot-deep) seepage pit located approximately 43 feet northwest of the building (Figure 1-2). 
This seepage pit is also shown in the Figure 2-1 photograph. The drain line from the sink to the 
seepage pit was disconnected from the unit and re-routed to a branch of an extension of the 
City of Albuquerque sanitary sewer system that was constructed in the T A-lii and CTF areas in 
the early 1990s. 

Facility personnel report that the building was originally used as a 1 ,000-pound HE storage 
bunker. In the mid-1970s, it was modified for use as an explosives powder pressing and 
component assembly building and continues to be used as such. Explosive powders composed 
of RDX (hexahydro-1 ,3,5-trinitro-1 ,3,5 triazine), PETN (pentaerythritol tetranitrate), HMX 
( octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine ), Composition C-4, and other HE compounds 
are periodically pelletized, pressed, or hand-tamped into various configurations in this building. 
During the course of these operations, personnel wear protective gloves and other personal 
protective equipment (PPE). Used PPE and contaminated wipes are disposed of as part of the 
explosives waste stream generated at this facility. The building sink is used for personal 
hygiene (washing) after removal of the PPE. 
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Figure 2-1 
View to the north from the top of Building 9961 toward the 

Building 9961 seepage pit. August 10, 2005 
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3.0 BUILDING 9961 SEEPAGE PIT SOIL SAMPLING METHODS 

The soil sampling from beneath the Building 9961 seepage pit was completed on 
August 19, 2005, prior to the September 13, 2005, NMED letter requiring the sampling (NMED 
September 2005). Soil samples were collected from one borehole drilled through the center of, 
and beneath, the Building 9961 seepage pit (Figure 3-1). The metal culvert and lid were 
removed, and the seepage pit was backfilled with clean soil on August 19, 2005, immediately 
after samples were collected from beneath the unit. 

An auger drill rig was used to sample the borehole at two depth intervals. The shallow sample 
interval started at 7 feet below ground surface (bgs), the estimated base of the gravel aggregate 
in the bottom of the seepage pit, and the lower (deep) interval started at 5 feet below the top of 
the upper sample interval, or 12 feet bgs. Once the auger rig had reached the top of the 
sampling interval, a 3-foot-long by 1.5-inch inside diameter Geoprobe TM sampling tube lined 
with a butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically 
driven downward 3 feet to fill the sleeve with soil. 

Once the sampling tube was retrieved from the borehole, the sample for the volatile organic 
compound (VOC) analysis was immediately collected by slicing off a 3- to 4-inch section from 
the lower end of the BA sleeve and capping the section ends with Teflon® film, then a rubber 
end cap, and finally sealing the tube with tape. For the non-VOC analyses (including 
semivolatile organic compounds [SVOCs], HE compounds, Resource Conservation and 
Recovery Act [RCRA] metals, hexavalent chromium, and total cyanide), the soil remaining in the 
BA liner was emptied into a decontaminated mixing bowl, and aliquots of soil were transferred 
into appropriate sample containers. The VOC and non-VOC samples were shipped to and 
analyzed by an off-site commercial laboratory (General Engineering Laboratories, Inc.). 
Samples were also collected and analyzed by the SNLINM on-site Radiation Protection and 
Sample Diagnostics (RPSD) Laboratory for radionuclides by gamma spectroscopy and gross 
alpha/beta activity. 
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Figure 3-1 
Collecting soil samples from beneath the Building 9961 seepage pit with an auger drilling 

machine. View to the southeast toward Building 9961. August 19, 2005 
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4.0 BUILDING 9961 SEEPAGE PIT SOIL SAMPLING RESULTS 

Analytical results for the soil samples collected from beneath the Building 9961 seepage pit are 
presented and discussed in this chapter. 

VOC analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 4-1. Method detection limits ( MDLs) for the VOC analyses are presented 
in Table 4-2. No VOCs were detected in either of the soil samples, or in the VOC trip blank (TB) 
submitted with the soil samples. 

SVOCs 

SVOC analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 4-3, and MDLs for the SVOC analyses are presented in Table 4-4. No 
SVOCs were detected in either of the soil samples. 

HE Compounds 

HE compound analytical results for the two soil samples collected from the seepage pit borehole 
are summarized in Table 4-5, and MDLs for the HE analyses are presented in Table 4-6. No 
HE compounds were detected in either of the soil samples. 

RCRA Metals and Hexavalent Chromium 

The RCRA metals and hexavalent chromium analytical results for the two soil samples collected 
from the seepage pit borehole are summarized in Table 4-7, and MDLs for the metals 
analyses are presented in Table 4-8. All metals concentrations in these two samples were 
below the corresponding NMED-approved background values for those metals, with the 
exception of selenium in the 12-foot-deep sample. Although not detected, the selenium MDL of 
2.46 milligrams (mg)/kilogram {kg) for this sample was slightly higher than the selenium 
background concentration of less than 1 mg/kg. The MDL was slightly elevated because 
dilution of the digested sample aliquot was required to minimize matrix interferences resulting 
from elevated mineral element concentrations present in the sample that affected the selenium 
analysis. Even though the MDL for this sample was slightly elevated, the value is still very low 
and does not result in any significant adverse risk outcome for the site. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the seepage pit borehole 
are summarized in Table 4-9, and MDLs for the cyanide analyses are presented in Table 4-10. 
Cyanide was not detected in either of the soil samples. 
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Table 4-1 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, VOC Analytical Results 
August 2005 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
608825 9961-SP1-BH1-7-S 7 
608825 9961-SP1-BH1-12-S 12 

Quality Assurance/Quality Control Samples (~g/L 
608825 9961-SP1-TB 

3 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
DSS 
EPA 
ER 
ft 
ID 
~g/kg 

~g/L 
ND 
s 
SP 
SWMU 
TB 
voc 

AU1-06/WP/SNL06:r5816.doc 

=Borehole. 
= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
=Not detected. 
=Soil sample. 
= Seepage Pit. 
= Solid Waste Management Unit. 
= Trip blank. 
= Volatile organic compound. 

4-2 

VOCs 
(EPA Method 8260a) 

(~g/kg) 
ND 
ND 

ND 

840857.04.26 01/10/06 10:21 AM 



Table 4-2 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, VOC Analytical MDLs 
August 2005 

(Off-Site Laboratory) 

EPA Method 8260a 
Method Detection Limit 

Analyte (1-!g/kg) 
Acetone 2.58 
Benzene 0.33 
Bromodichloromethane 0.2 
Bromoform 0.3 
Bromomethane 0.5 
2-Butanone 1.7 
Carbon disulfide 1.25 
Carbon tetrachloride 0.2 
Chlorobenzene 0.2 
Chloroethane 0.5 
Chloroform 0.2 
Chloromethane 0.5 
Dibromochloromethane 0.3 
1,1-Dichloroethane 0.3 
1,2-Dichloroethane 0.25 
1,1-Dichloroethene 0.3 
cis-1,2-Dichloroethene 0.3 
trans-1,2-Dichloroethene 0.3 
1 ,2-Dichloropropane 0.3 
cis-1,3-Dichloropropene 0.2 
trans-1 ,3-Dichloropropene 0.3 
Ethyl benzene 0.2 
2-Hexanone 1.52 
Methylene chloride 2 
4-Methyl-2-pentanone 1.09 
Styrene 0.2 
1,1 ,2,2-Tetrachloroethane 0.25 
T etrachloroethene 0.2 
Toluene 0.29 
1,1,1-Trichloroethane 0.3 
1, 1,2-Trichloroethane 0.3 
T richloroethene 0.25 
Vinyl acetate 1.25 
Vinyl chloride 0.5 
Xylene 0.2 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
1-1g/kg = Microgram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 
VOC =Volatile organic compound. 
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Table 4-3 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, SVOC Analytical Results 
August 2005 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 82708

) 

Numberb ER Sample ID Depth (ft) (1-!g/kg) 
608825 9961-SP1-BH1-7-S 7 ND 
608825 9961-SP1-BH1-12-S 12 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
!lg/kg = Microgram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage Pit. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
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Table 4-4 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, SVOC Analytical MDLs 
August 2005 

(Off-Site Laboratory) 

EPA Method 8270a 
Method Detection Limit 

Analyte (J-Ig/kg) 
Acenaphthene 11.1 
Acenaphthylene 10 
Anthracene 6.67 
Benzo( a )anthracene 10 
Benzo( a )pyrene 10 
Benzo( b )fluoranthene 10 
Benzo(g,h,i)perylene 10 
Benzo(k )fluoranthene 10 
4-Bromophenyl phenyl ether 33.3 
Butylbenzyl phthalate 66.7 
Carbazole 10 
4-Chlorobenzenamine 66.7 
bis(2-Chloroethoxy)methane 66.7 
bis(2-Chloroethyl)ether 66.7 
bis-Chloroisopropyl ether 66.7 
4-Chloro-3-methylphenol 33.3 
2-Chloronaphthalene 11.7 
2-Chlorophenol 66.7 
4-Chlorophenyl phenyl ether 33.3 
Chrysene 10 
m,p-Cresol 133 
a-Cresol 66.7 
Di-n-butyl phthalate 33.3 
Di-n-cetyl phthalate 66.7 
Dibenz[a,h]anthracene 10 
Dibenzofuran 66.7 
1 ,2-Dichlorobenzene 66.7 
1 ,3-Dichlorobenzene 66.7 
1 A-Dichlorobenzene 66.7 
3,3' -Dichlorobenzidine 100 
2 ,4-Dichlorophenol 66.7 
Diethylphthalate 66.7 
2 ,4-Dimethylphenol 66.7 
Dimethylphthalate 66.7 
2,4-Dinitrophenol 127 
Dinitro-o-cresol 66.7 
2 ,4-Dinitrotoluene 33.3 
2 ,6-Dinitrotoluene 33.3 
Diphenyl amine 66.7 
bis(2-Ethylhexyl) phthalate 66.7 
Fluoranthene 10 
Fluorene 10 

Refer to footnotes at end of table. 
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Table 4-4 (Concluded) 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, SVOC Analytical MDLs 
August 2005 

(Off-Site Laboratory) 

EPA Method 82703 

Method Detection Limit 
Analyte (J..IQ/kg) 

Hexachlorobenzene 66.7 
Hexachlorobutadiene 66.7 
Hexachlorocyclopentadiene 66.7 
Hexachloroethane 66.7 
lndeno( 1,2,3-cd)pyrene 10 
lsophorone 66.7 
2-Methylnaphthalene 6.67 
Naphthalene 10 
2-Nitroaniline 66.7 
3-Nitroaniline 66.7 
4-Nitroaniline 66.7 
Nitrobenzene 66.7 
2-Nitrophenol 33.3 
4-Nitrophenol 66.7 
n-Nitrosodipropylamine 66.7 
Pentachlorophenol 66.7 
Phenanthrene 10 
Phenol 66.7 
Pyrene 10.5 
1,2,4-Trichlorobenzene 66.7 
2,4, 5-T richlorophenol 66.7 
2 ,4,6-T richlorophenol 66.7 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
l!g/kg 
svoc 
SWMU 

AU1-06/WP/SNL06:r5816.doc 

= Microgram(s) per kilogram. 
= Semivolatile organic compound. 
=Solid Waste Management Unit. 
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Table 4-5 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, HE Compound Analytical Results 
August 2005 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 83308

} 

Numberb ER Sample ID Depth (ft} (J.lg/kg} 
608825 9961-SP1-BH1-7 -S 7 NO 
608825 9961-SP1-BH1-12-S 12 NO 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s} 
ID = Identification. 
J.lQ/kg = Microgram(s) per kilogram. 
NO = Not detected. 
S =Soil sample. 
SP = Seepage Pit. 
SWMU =Solid Waste Management Unit. 
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Table 4-6 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, HE Analytical MDLs 
August 2005 

(Off-Site Laboratory) 

EPA Method 83303 

Method Detection Limit 
Analyte (Jlg/kg) 

2-Amino-4,6-dinitrotoluene 100 
4-Amino-2,6-dinitrotoluene 125 
1,3-Dinitrobenzene 50 
2,4-Dinitrotoluene 100 
2 ,6-Dinitrotoluene 125 
HMX 125 
Nitrobenzene 125 
2-Nitrotoluene 125 
3-Nitrotoluene 125 
4-Nitrotoluene 125 
RDX 125 
Tetryl 125 
1,3,5-Trinitrobenzene 125 
2,4, 6-Trinitrotoluene 125 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1,3,5, 7 -tetranitro-1,3,5, 7 -tetrazocine. 
MDL =Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine. 
SWMU =Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 

AU1-06/WP/SNL06:r5816.doc 4-8 840857.04.26 01/10/06 10:21 AM 



)> 

s 

I 
z ..... 
0 

"' j, 
~ 
"' c. 
g 

f' 
CD 

~ 
0 
co 
(Jo 
-.J 
0 ... 
'-> 
"' 
~ 
g 
~ 
~ 

0 

~ 
)> 
s:: 

Table 4-7 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, RCRA Metals and Hexavalent Chromium Analytical Results 
August 2005 

Sample Attributes 
Record Sample 

Numberb ER Sample 10 Depth (ft) Arsenic 
608825 9961-SP1-BH1-7-S 7 3.42 

608825 9961-SP1-BH1-12-S 12 4.54 

Background Concentration-Coyote Test Field 7 
~outhwest Area Superqroupsc 

Note: Values in bold exceed soil background concentrations. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 

(Off-Site Laboratory) 

EPA Method 3050/7196/7471a) (m_g/kg) 
Chromium 

Barium Cadmium Chromium (VIl_ Lead Mercury 
185 J 0.163 J 7.49 0.0539 J 5.17 J 0.00804 J 

(0.499) (0.108) . (0.00955) 
173 J 0.224 J 5.75 0.0464 J 4J 0.00329 J 

(0.498) (0.093) _(0.00992) 
214 0.9 12.8 1d 11.8 <0.1 

--- -------- --

Selenium Silver 
NO (0.599) 0.261 J 

(0.499) 
NO (2.46) 0.236 J 

(0.498) 
<1 <1 

dNo hexavalent chromium background concentration is calculated for the Coyote Test Field Supergroup. Background concentration presented in this table 
represents the adjacent Southwest Area Supergroup. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
J = Estimated concentration. 
J ( ) =The reported value is greater than or equal to the MOL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the MOL, shown in parentheses. 
NO () =Not detected, but the MDL (shown in parentheses) exceeds the background soil concentration. 
RCRA = Resource Conservation and Recovery Act. 
S = Soil sample. 
SP = Seepage Pit. 
SWMU =Solid Waste Management Unit. 



Table 4-8 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, RCRA Metals and Hexavalent Chromium Analytical MDLs 
August 2005 

(Off-Site Laboratory) 

EPA Method 3050/7196/74718 
Method Detection Lim it 

Analyte (~-tg/kg) 

Arsenic 0.598-0.599 
Barium 0.0996-0.0998 
Cadmium 0.0996-0.0998 
Chromium 0.0996-0.0998 
Chromium (VI) 0.0279-0.0324 
Lead 0.249-0.25 
Mercury 0.00239-0.00248 
Selenium 0.599-2.46 
Silver 0.0996-0.0998 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
llg/kg = Microgram(s) per kilogram. 
RCRA = Resource Conservation and Recovery Act. 
SWMU =Solid Waste Management Unit. 
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Table 4-9 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, Total Cyanide Analytical Results 
August 2005 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 90128 ) 

Numberb ER Sample ID Depth (ft) (mg/kg) 
608825 9961-SP1-BH1-7-S 7 ND 
608825 9961-SP1-BH1-12-S 12 ND 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage Pit. 
SWMU =Solid Waste Management Unit. 
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Radionuclides 

Table 4-10 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, Total Cyanide Analytical MDLs 
August 2005 

(Off-Site Laboratory) 

EPA Method 90128 

Method Detection Limit 
Analyte (Jlg/kg) 

Total Cyanide 0.121-0.125 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

Analytical results for the gamma spectroscopy analyses of the two soil samples collected from 
the seepage pit borehole are summarized in Table 4-11. No activities above the NMED
approved background levels for the four representative radionuclides were detected in the two 
samples. However, although not detected, the minimum detectable activity (MDA) for the two 
uranium-238 analyses exceeded the background activity because the standard gamma 
spectroscopy count time for soil samples (6,000 seconds) was not sufficient to reach the NMED
approved background activity established for SNL/NM soils. Even though the MDA may be 
slightly elevated, it is still very low, and does not represent any significant exposure risk. The 
complete gamma spectroscopy analytical reports for the two soil samples are presented in 
Annex A. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples collected from the seepage 
pit borehole are summarized in Table 4-12. No gross alpha or beta activity was detected above 
the New Mexico-established background levels (Miller September 2003) in either of the 
samples. These results indicate that no significant amounts of radioactive material are present 
in the soil at the site. 
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Sample Attributes 
Record 

Table 4-11 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, Gamma Spectroscopy Analytical Results 
August 2005 

(On-Site Laboratory) 

Activity (pCi!g) 

Sample Cesium-137 Thorium-232 Uranium-235 

Number'l ER Sample ID Depth (ft) Result Errorb Result Errorb Result Errorb 
608824 9961-SP1-BH1-7-S 7 ND (0.022) -
608824 9961-SP1-BH1-12-S 12 ND (0.019) -

Background Concentration-CTF or Southwest 0.079 NA 

Area Supergroupc 

Note: Values in bold represent analytes detected above background activities. 

a Analysis request/chain-of-custody record. 

brwo standard deviations about the mean detected activity. 

0.430 0.212 ND (0.158) --
0.274 0.146 ND (0.151) --
1.01 NA 0.18 NA 

Uranium-238 

Result Errorb 
NO (2.70) -
NO (2.52) -

1.4 NA 

cDinwiddie September 1997. Uranium-235 background value from the CTF Supergroup area. No cesium-137, thorium-232, or uranium-238 background values are available for the 
CTF Supergroup; therefore. background values for these three radionuclides presented in this table are from the adjacent Southwest Area Supergroup. 
BH = Borehole. 
CTF =Coyote Test Field . 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA. shown in parentheses. 
NO () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocuries per gram. 
S = Soil sample. 
SP = Seepage pit. 
SWMU =Solid Waste Management Unit. 

= Error not calculated for nondetect results. 



Table 4-12 
Confirmatory Soil Sampling Beneath the Building 9961 Seepage Pit 

Adjacent to DSS SWMU 154, Gross Alpha/Beta Activity Analytical Results 
August 2005 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Method 900.03 ) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numberb ER Sample ID Depth (ft) Result Error<' Result 
608824 9961-SP1-BH1-7-S 7 -1.27d 1.09 25.3 
608824 9961-SP1-BH1-12-S 12 0.05 0.88 19.4 

Background Activitye 17.4 NA 35.4 

3 EPA November 1986. 
bAnalysis requesUchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dThe detected gross alpha activity was reported as a negative value by the laboratory and is in essence a 
nondetection. 
eMiller September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S =Soil sample. 
SP = Seepage pit. 
SWMU = Solid Waste Management Unit. 

Error<' 
6.17 
4.95 
NA 
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5.0 BUILDING 9961 SEEPAGE PIT SOIL SAMPLING QUALITY ASSURANCE/ 
QUALITY CONTROL SAMPLES AND DATA VALIDATION RESULTS 

An aqueous TB sample, for VOC analysis only, was included in the sample cooler containing 
the two VOC soil samples. As shown in Table 4-1, no VOCs were detected in the TB sample. 
No duplicate or equipment blank samples were collected during this small sampling event. 

All laboratory data were reviewed and verified/validated according to "Data Validation 
Procedure for Chemical and Radiochemical Data," Administrative Operating Procedure 
(AOP) 00-03, Rev. 01 (SNLINM December 2003). Annex B contains the data validation 
reports for the samples collected at this site. In addition, the RPSD Laboratory reviewed all 
gamma spectroscopy results according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No. 2 (SNLINM July 1996). The data are acceptable for use in this 
request for a determination of CAC without controls. 
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6.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases from the Building 9961 seepage pit. There are no further data gaps 
regarding characterization of this unit. Based upon the field investigation data, a determination 
of CAC without controls is recommended for the Building 9961 seepage pit for the following 
reasons: 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• Effluent released from the seepage pit would have entered the environment at a 
depth of 7 feet bgs, the base of the seepage pit and the depth at which soil sample 
collection started. Therefore, none of the COCs warrant ecological concern 
because effluent releases occurred at depths of greater than 5 feet bgs and no 
complete pathways exist at the site. 

Based upon the evidence presented in this report, a determination of CAC without controls is 
recommended for the Building 9961 seepage pit. This is consistent with the NMED's NFA 
Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
Building 9961 Seepage Pit 

Complete Gamma Spectroscopy Radionuclide Analytical Reports for 
Soil Samples Submitted to the SNL/NM 

Radiation Protection and Sample Diagnostics Laboratory 



Internal Lab 

Sample 
Team 
Members 

ON-SITE LABORATORY (RPSD) 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Tech Area: ___ _ 

------Room: _____ _ 

Name Signature lnlt Company/Organization/Phone/Cellular *Please send report to: 

Page_1_of 1 
608824 

Waste Characterization 

-RCRA Date=------
·Send preliminary/copy report to: 

Release to ERCL On-Site Lab 
Release to Off-Site Lab 

-This COG Number Releases 
COG No(s).: _______ _ 

, ............................................................................. . 

J.Lee 1.0'..-d.A. ~~ JDL Weston/6146/505-284-3309 Mike Sanders/505-284-2478/MS 1089 
WGie&QF+ //~ Westolu'G1>46/5B5-~84-5~~2 Dept6146 

' .. 



************************************************************************* 
* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

8122105 l:29:14 PM 

* 
* 
* 

: * * *** * * * ** * ***** * * **.*.**** ** * **~****** ***** * * ** * ***** i§* * ~ * * * i***~~ * ;:* * * ** *: 

* Analyzed by: ~?LA . ~ "/,z.. • b.s Reviewed by: '--/- b fCr;;(Jof-J * 
****************/r![~*****qh*~*****************,****/1~1*********** 
Customer/Org STOCKHAM, D. 16146 I DJSTOCK 
Customer Sample ID 070130-001 
Lab Sample IDIProgram ID A0152501 . I ER 
Sample Description 996o(is4~sp4.:.BH1'-7-s SAMPLE 
Sample Quantity/Category 857.480 gram SA 
Sample Date/Time 8/19105 9:41:00 AM 
Acquire Start Date/Time 8/22105 11:49:07 AM 
Detector Name/Survey#/COC# LAB02 I /608824 
Procedure Number RPSD-09-01 
Elapsed Live/Real Time, Geometry 6000 I 6003 seconds , 2SMAR 

Comments: 
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCilgram 

------- ----------- ---------- -----------
U"-238 Not··Deted::.ed --------- 2.70E+000 
RA-226 1.32E+000 3.64E-001 4.62E-001 
PB-214 5.81E-001 8.55E-002 4.27E-002 
BI-214 5.31E-001 8.49E-002 3.88E-002 
PB-210 Not Detected --------- 2.61E+001 

TH'-'232 4 .3 OE:""00-1 2.12E-001 1.43E;.,-001 
RJI_-228 5.11E-001 9.96E-002 8.68E-002 
AC-228 5.12E-001 1.02E-001 7.26E-002 
TH-228 5.43E-001 1.62E-001 3.20E-001 
Rl'.:- 224 5.28E-001 1.20E-001 5.61E-002 
PB-212 4.45E-001 6.68E-002 2.71E-002 
BI-212 5.80E-001 2.19E-001 2.92E-001 
TL-208 4.51E-001 7.89E-002 5.56E-002 

;U-235. Not Detected --------- ··l-58E.-:-c001 
TP.-231 Not Detected --------- 9.01E+000 
PA-231 Not Detected --------- 9.71E-001 
TH-227 Not Detected --------- 2.31E-001 
RA-223 Not Detected --------- 1.70E-001 
RN-219 Not Detected --------- 2.47E-001 
PB-211 Not Detected --------- 5.72E-001 
TL-207 Not Detected --------- 8.85E+000 

AM-241 Not Detected --------- 3.82E-001 
PU-239 Not Detected --------- 2.92E+002 
NP-237 Not Detected --------- 1.64E+000 
PA-233 Not Detected --------- 3.93E-002 
TH-229 Not Detected --------- 1.79E-001 



[Summary Report] - Sample ID: ID A0152501 I ER 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 2.32E-002 
AG-110m Not Detected --------- 1.96E-002 
BA-133 Not Detected --------- 3.23E-002 
BE--7 Not Detected --------- 1.63E-001 
CD--115 Not Detected --------- 1.14E-001 
CE-139 Not Detected --------- 1.96E-002 
CE-141 Not Detected --------- 3.65E-002 
CE-144 Not Detected --------- 1.58E-001 
CM-243 Not Detected --------- 1.17E-001 
C0-56 Not Detected --------- 2.27E-002 
C0-57 Not Detected --------- 2.13E-002 
C0-58 Not Detected --------- 2.04E-002 
C0-60 Not Detected --------- 2.33E-002 
CR-51 Not Detected --------- 1.69E-001 
CS-134 Not Detected --------- 2.65E-002 
:,_cs~ J:J.rz. . · .. ·lf9t . ])~tected;: .. ."":'7:-- - - - ~ ""':'": .-. ':- 2 .17E-002;, 
EU-152 Not Detected --------- 6.37E-002 
EU-154 Not Detected --------- 1.15E-001 
EU-155 Not Detected --------- 9.81E-002 
FE-59 Not Detected --------- 4.97E-002 
GD-153 Not Detected --------- 7.58E-002 
HG-203 Not Detected --------- 2.20E-002 
I--131 Not Detected --------- 2.40E-002 
IR--192 Not Detected --------- 1.95E-002 
K-40 1.20E+001 1.62E+000 2.04E-001 
J.VIN-52 Not Detected --------- 2.94E-002 
J.VIN-54 Not Detected --------- 2.17E-002 
M0-99 Not Detected --------- 3.33E-001 
NA-22 Not Detected --------- 2.65E-002 
NA-24 Not Detected --------- 6.49E-001 
ND-147 Not Detected --------- 1.54E-001 
NI-57 Not Detected --------- 6.93E-002 
RU-103 Not Detected --------- 1.92E-002 
RU-106 Not Detected --------- 1.93E-001 
SB-122 Not Detected --------- 5.59E-002 
SB-124 Not Detected --------- 2.02E-002 
SB-125 Not Detected --------- 5.94E-002 
SN-113 Not Detected --------- 2.49E-002 
SR-85 Not Detected --------- 2.42E-002 
TA-182 Not Detected --------- 1.04E-001 
TA-183 Not Detected --------- 4.94E-001 
TL-201 Not Detected --------- 2.59E-001 
Y-88 Not Detected "--------- 1.51E-002 
ZN-65 Not Detected --------- 6.84E-002 
ZR-95 Not Detected --------- 3.61E-002 



************************************************************************* 
* 
* 
* 

Sandia National Laboratories 
Radiatio~ Protection Sample Diagnostics Program 

8/22/05 3:11:03 PM 

* 
* 
* 

***************************************************************!********** 

: Analyzed by: t>-r-/JJr ,_ .J.-(J'"k t//. z.JIJ"l Reviewed by: J/-t3. ~;;k : ***************~t~'~*****~f~*t~****************~~~l:*/f~********** 
Customer/Org : STOCKHAM, D. /6146 I DJSTOCK 
Customer Sample ID 
Lab Sample ID/Program ID 
Sample Description 
Sample Quantity/Category 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name/Survey#/COC# 
Procedure Number 

070131-001 
A0152502 ·. .·· .··.. . . · / ER . .. 
W960}l54 ~·SP4 '-'BH2-' i2- s SAMPLE 
· '929.170 gram SA 

8/19/05 9:56:00 AM 
8/22/05 1:30:56 PM 
LAB02 I /608824 

RPSD-09-01 
Elapsed Live/Real Time, Geometry 6000 I 6003 seconds , 2SMAR 

Comments: 
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram } Error (pCi/gram 

------- ----------- ---------- -----------
+1Jt.238. Not Detected ---·-~--...:...;;... z. 52E+obo 

RA-226 1.59E+000 3.42E-001 3.64E-001 
PB-214 7.96E-001 1.11E-001 3.83E-002 
BI-214 7.37E-001 1.11E-001 3.04E-002 
PB-210 Not Detected --------- 2.42E+001 

.TH"-'232 2.74E'-001 1 . .46E"-001 1.24E-001 
RA-228 3.09E-001 7.13E-002 8.52E-002 
AC-228 Not Detected --------- 1.12E-001 
TH-228 3.80E-001 1.32E-001 2.81E-001 
RA-224 2.71E-001 7.02E-002 3.56E-002 
PB-212 2.58E-001 4.09E-002 2.65E-002 
BI-212 2.59E-001 1.41E-001 2.03E-001 
TL-208 2.67E-001 5.38E-002 4.70E-002 

'l .. U~235 Not Detected --------- 1 . 5TE.- Q.Q 1 
TH-231 Not Detected --------- 8.52E+000 
PA-231 Not Detected --------- 9.06E-001 
TH-227 Not Detected --------- 1.90E-001 
RA-223 Not Detected --------- 1.57E-001 
RN-219 Not Detected --------- 2.38E-001 
PB-211 Not Detected --------- 5.43E-001 
TL-207 Not Detected --------- 8.17E+000 

AM-241 Not Detected --------- 3.60E-001 
PU-239 Not Detected --------- 2.61E+002 
NP-·23 7 Not Detected --------- 1.51E+000 
PA··233 Not Detected --------- 3.64E-002 
TH--229 Not Detected --------- 1.61E-001 



********************************************************************.***~~~· 
* Sandia National Laboratories !' ~~ 0~rn/[/LUJL 
* Radiation Protection §ample Diagnostics Program vv'l D LW''""' * --
* 8/22/G-;J 3:41:40 PM --------

1: * :::: ::::· ::: **~** ···: ~~; * * * * * * * ** :::::::: * ::: * * =-~~ :::--~ ~~:: ~;; 
***************** ~'l~**l~************************~J:~~~t***~f~~'~ 
Customer/Org : STOCKHAM D /6146 / DJSTOCK 
Customer Sample ID LAB CONTROL SAMPLE USING CG-134 
Lab Sample ID/Program ID A01S2503 / ER-
Sample Description MIXED GAMMA STANDARD CG-134 
Sample Quantity/Category 1~000 Each LCS 
Sample Date/Time 11/1/90 12:00:00 PM 
Acquire Start Date/Time 8/22/05 3:31:33 PM 
Detector Name/Survey#/COC# LAB02 / /608824 
Procedure Number RPSD-09-01 
Elapsed Live/Real Time, Geometry 600 I 603 seconds , wMAR 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.74E+004 
RA-226 Not Detected ----·----- 4.65E+003 
PB-214 Not Detected --------- 5.13E+002 
BI-214 Not Detected --------- 4.13E+002 
PB-210 Not Detected --------- 2.70E+005 

TH-232 Not Detected --------- 1.63E+003 
RA-228 Not Detected --------- 1.43E+003 
AC-228 Not Detected --------- 8.57E+002 
TH-228 Not Detected --------- 1.11E+006 
RA-224 Not Detected --------- 2.84E+004 
PB-212 Not Detected --------- 8.41E+004 
BI-212 Not Detected --------- 5.25E+005 
TL-208 Not Detected --------- 1.38E+005 

U-235 Not Detected --------- 1.27E+003 
TH-231 Not Detected --------- 6.23E+004 
PA-231 Not Detected --------- 1.09E+004 
TH-227 Not Detected --------- 2.47E+003 
RA-223 Not Detected --------- l.OOE+026 
RN-219 Not Detected --------- 5.55E+003 
PB-211 Not Detected --------- 1.25E+004 
TL-207 Not Detected --------- 1.45E+005 

AM-241 8.23E+004 1.22E+004 3.84E+003 
PU-239 Not Detected --------- 2.30E+006 
NP-237 Not Detected --------- 1.24E+004 
PA-233 Not Detected --------- 4.61E+002 
TH-229 Not Detected --------- 1.29E+003 



[Summary Report] - Sample ID: ID A0152502 I ER 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 2.00E-002 
AG-110m Not Detected --------- 1.68£-002 
BA-133 Not Detected --------- 3.35£-002 
BE-7 Not Detected --------- 1.52£-001 
CD-115 Not Detected --------- 9.69£-002 
CE-139 Not Detected --------- 1.84£-002 
CE-141 Not Detected --------- 3.48£-002 
CE-144 Not Detected --------- 1.45£-001 
CM-243 Not Detected --------- 1.08E-00l 
C0-56 Not Detected --------- 2.01£-002 
C0-57 Not Detected --------- 1.98E-002 
C0-58 Not Detected --------- 1.93E-002 
C0-60 Not Detected --------- 1.91£-002 
CR-51 Not Detected --------- 1.55E-001 
CS-134 Not Detected --------- 2.68£-002 
CS:::-·137 Not De;tected ...;.-.,. _____ .,:__, 1.88E-002 

~:--,-. ~- . ··~-··. "'::1'.". - .· ·-·_ 

Not' EU-152 Detected --------- 5.92£-002 
EU-154 Not Detected --------- 9.49E-002 
EU-155 Not Detected --------- 8.86E-002 
FE-59 Not Detected --------- 4.35E-002 
GD-153 Not Detected --------- 6.90£-002 
HG-203 Not Detected --------- 2.04E-002 
I-131 Not Detected --------- 2.07E-002 
IR-192 Not Detected --------- 1.76E-002 
K-40 8.33£+000 1.14E+000 1.78£-001 
MN-52 Not Detected --------- 2.88£-002 
MN-54 Not Detected --------- 2.06£-002 
M0-99 Not Detected --------- 3.01£-001 
NA--22 Not Detected --------- 2.31E-002 
NA-24 Not Detected --------- 7.23E-001 
ND-147 Not Detected --------- 1.40E-001 
NI-57 Not Detected --------- 7.96E-002 
RU-103 Not Detected --------- 1.87£-002 
RU-106 Not Detected --------- 1.62£-001 
SB-122 Not Detected --------- 5.19£-002 
SB-124 Not Detected ------·--- 1.72E-002 
SB-125 Not Detected --------- 5.25E-002 
SN-113 Not Detected --------- 2.30£-002 
SR-85 Not Detected --------- 2.08E-002 
TA-182 Not Detected --------- 1.10£-001 
TA-183 Not Detected --------- 4.74E-001 
TL-201 Not Detected --------- 2.51£-001 
Y-88 Not Detected --------- 1.31£-002 
ZN-65 Not Detected --------- 6.91£-002 
ZR-95 Not Detected --------- 3.28£-002 



[Summary Report] - Sample ID: ID A0152503 I ER 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 1.85E+002 
AG-110m Not Detected --------- 4.28E+009 
BA-133 Not Detected --------- 8.69E+002 
BE-7 Not Detected --------- 1.00E+026 
CD-115 Not Detected --------- 1.00E+026 
CE-139 Not Detected --------- 1.12E+014 
CE-141 Not Detected --------- 1.00E+026 
CE-144 Not Detected ---------- 6.67E+008 
CM-243 Not Detected --------- 1.77E+003 
C0-56 Not Detected --------- 1.00E+026 
C0-57 Not Detected --------- 1.64E+008 
C0-58 Not Detected --------- 1.00E+026 
C0-60 7.66E+004 1.01E+004 8.75E+002 
CR-51 Not Detected --------- 1.00E+026 
CS-134 Not Detected --------- 2.82E+004 
CS-137 6.88E+004 8.77E+003 3.02E+002 
EU-;-152 Not Detected --------- 1.08E+003 
EU-154 Not Detected --------- 2.60E+003 
EU-155 Not Detected --------- 6.53E+003 
FE-59 Not Detected --------- 1.00E+026 
GD--153 Not Detected --------- 2.92E+009 
HG-203 Not Detected --------- 1.00E+026 
I-131 Not Detected --------- 1.00E+026 
IR-192 Not Detected --------- 1.00E+026 
K-40 Not Detected --------- 9.81E+002 
MN-52 Not Detected --------- 1.00E+026 
MN-54 Not Detected --------- 3.48E+007 
M0-99 Not Detected --------- 1.00E+026 
NA-22 Not Detected --------- 6.00E+003 
NA-24 Not Detected --------- 1.00E+026 
ND-147 Not Detected --------- 1.00E+026 
NI-57 Not Detected --------- 1.00E+026 
RU-103 Not Detected --------- 1.00E+026 
RU-106 Not Detected --------- 5.08E+007 
SB-122 Not Detected --------- 1.00E+026 
SB-124 Not Detected --------- 1.00E+026 
SB-125 Not Detected --------- 3.65E+004 
SN-113 Not Detected --------- 4.68E+016 
SR-85 Not Detected --------- 1.00E+026 
TA-182 Not Detected --------- 8.79E+016 
TA-183 Not Detected --------- 1.00E+026 
TL-201 Not Detected --------- 1.00E+026 
Y-88 Not Detected --------- 1.88E+017 
ZN-65 Not Detected --------- 2.15E+009 
ZR-95 Not Detected --------- 1.00E+026 



************************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* Quality Assurance Report * 
************************************************************************** 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

8/22/05 3:41:42 PM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
KICHAVE 
A0152503 

1. 00 
. 11/1/90 

8/22/05 

Each 
12:00:00 PM 
3:31:33 PM 

600 seconds 
603 seconds 

Mean lS Error New Value < LU : SD : UD : BS ________ ....;. ______ ----------- ------------ ----------- -----------------~--

AM-241 Activity· 8.234E-002 3.560E-003 

CS-137 Activity 7.162E-002 3.066E-003 

C0-60 Activity 7.984E-002 3.532E-003 

Flags Key: LU Boundary Test 

Reviewed by: 

SD. = Sample Driven N-Sigma Test 
UD User Driven N-Sigma Test 
BS Measurement Bias Test 

8.226E-002 < 
/ 

6.878E-002 < / v: 7.628E-002 < 

(Ab 
(In 
(In 
(In 

Above , Be 
Investigate, Ac 
Investigate, Ac 
Investigate, Ac 

> 

> 

' ; 

Below ) 
Action) 
Action) 
Action) 



)> 
:::l 
:::l 
<P 
X 

OJ 



ANNEX B 
Building 9961 Seepage Pit 

Data Validation Results for Soil Samples Submitted to 
General Engineering Laboratories, Inc. 



RECORDS CENTER CODE: ---------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: .;;;;..D.;;:.SS;::..·.;..;N.;,.;,FA...;.,_ ______ _ 

SNLTASKLEAOER: ~L~an~g~k~~f ________ __ 

SMOPROJECTLEAD: ~P~a~l~~aa~·~-------------

ARCOC 

608825 

LAB 

GEL 

LABID 

143787 

PRELIM DATE 

DATA PACKAGE TAT: 

CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED: 

CVR COMPLETED BY/DATE: 

FINAL TRANSMITTED TO/DATE: 

SENT TO VALIDATION BY/DATE: 

REVISIONS REQUESTED/REVISIONS RECEIVED (DATE): 

VALIDATION COMPLETED BY/DATE: 

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE 

COMMENTS: 

PROJECT/TASK: 7223.02.02.01 

ORG/MS/CFO#: 6146/1089/CF0#023-05 

SAMPLE SHIP DATE: 8/22/2005 

FINAL DATE 

9/2312005 

A 

L 

----------------

EOO 

EDD 
Cust RC 
CD CD 

9/23/2005 

(0~ J-05 



Site: DSS-NFA 
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070133-002 99601154-SP4-BH2-(12)-S J,A2,P1 . J,P1 
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Sample Findings Summary 

ARICOC: 608825 
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Data Type: Organic & Inorganic 
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SVOC, HE analyses mel QC acceptance criteria. No data will be qualified. : 
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Analytical Quality Associates{ Inc. 

Date: 

To: 

From: 

6 J 6 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

October 6, 2005 

File 

Kevin Lambert 

Memorandum 

Subject: Inorganic Data Review and Validation- SNL 
Site: DSS-NF A 
ARICOC: 608825 
SDG: 143787 and 143788 
Laboratory: GEL 
Project!fask: 722302.02.0 I 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev I. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA601 OB (ICP metals), 
EPA7471A (CVAA mercury), EPA9012A (total cyanide), and EPA7196A (hexavalent chromium). 
Problems were identified with the data package that result in the qualification of data. 

I. ICP metals: 
The MS recovery for barium (0%) was< the lower QC limits (75%) and< 30% and the replicate RPD 
for barium (3 7%) was outside QC acceptance criteria (20% ). The associated sample results were 
detects and will be qualified "J, A2, PI." 

The replicate RPD tbr lead (23%) was outside QC acceptance criteria (20%). The associated sample 
results were detects and will be qualified "J, Pl." 

2. Hexavalent Chromium (Cr+6): 
The target analyte was detected(?: DL) in one or more of the blanks (ICB, CCB, MB). The associated 
sample results are qualified as noted below. 

Sample 143787-003 
and -004 

Cr+6 was a detect< Sx the ICB/CCB and will be qualified "J, B3." 

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 




