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EXECUTIVE SUMMARY 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Report 

describes the Phase I investigation performed at Technical Area (TA) 10, solid waste 

management units (SWMUs) 10-001 (a-d). 

TflO, located in ~ayo Canyon and also referred to as Sayo Site, was used from 1943 to 1961 

asi'a firing site to q'onduct experiments using high explosives (HE) in conjunction with nuclear 

we~~"s"..~~~~E;8'f{h. TA-10 was constructed to test assemblies containing conventional HE and 

components made from depleted or natural uranium. The site consisted of firing pads, control 

buildings, battery buildings, and associated structures. 

Decontamination and decommissioning activities at TA-1 0 started in 1960 with demolition and 

burning of several buildings. Explosives testing ceased in 1961. Site-wide decommissioning of 

the firing sites, radiochemistry laboratory, and associated structLJres was completed in 1963 

(LANL 1992, 0783). 

TA-10 was released to Los Alamos County in 1967 and remains under DOE administrative 

control. Portions of Sayo Canyon are currently open to the public for recreational use. 

The RFI Work Plan for Operable Unit 1079 identifies the following as chemicals 01 potential 

concern (COPCs) at TA-1 0 firing sites: HE, lead, beryllium, barium, uranium, and strontium-90 

(LANL 1992, 0783). Other COPCs that may have been dispersed by the explosives testing are 

semivolatile organic compounds (SVOCs). 

The objective of the Phase I investigation associated with the SWMUs 10-001 (a-d) was to 

determine if residual RCRA chemicals, particularly barium, beryllium, or lead exist in surficial 

deposits in the vicinity of the firing pads and to confirm there were no human health or 

ecological risks associated with the radiological constituents found in previous investigations. 

Earlier surface soil investigations indicated the presence of strontium-90 and uranium as the 

only residual radiological constituents from former firing site activities, according to the 

Formerly Utilized Manhattan Engineer District Atomic Energy Commission Sites Remedial 

Action Program (FUSRAP) Report. These earlier investigations suggested there were no 

unacceptable health risks from this radiological contamination (LANL 1992, 0783; Mayfield et 

al. 1979, 0818). 

Results of the Phase I investigation indicate there are no COPCs present at concentrations that 

present a human health risk; therefore, SWMUs 10-001 (a-d) are recommended for no further 

action (NFA). 
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1.0 INTRODUCTION 

This report presents results of the Phase I Resource Conservation and Recovery Act (RCRA) 

Facility Investigation (RFI) at former Technical Area (TA) 10, solid waste management units 

(SWMUs) 10-001 (a-d) at Los Alamos National Laboratory (LANL) (Fig. 1-1). Included in this 

report are the data assessment and analysis approach used in this investigation, and the site­

specific results, conclusions, and recommendations for SWMUs 10-001 (a-d). 

1.1 Facility Background 

TA-1 0, also referred to as Bayo Site, was located in Bayo Canyon between Kwage Mesa to the 

south and Otowi Mesa to the north (Fig. 1-2), TA-1 0 was used from 1943 to 1961 as a firing site 

to conduct experiments using high explosives (HE) in conjunction with nuclear weapons 

research. The site consisted of firing pads, control buildings, battery buildings, a radiochemistry 

laboratory, subsurface disposal systems, and other associated s'tructures. 

TA-10 was constructed to test assemblies containing conventional HE and components made 

from depleted or natural uranium. The assemblies were loaded with a lanthanum-140 source of 

several hundred to several thousand curies for blast diagnostics. The lanthanum-140 (half-life 

40.3 hr) was contaminated with a small amount of strontium-90 (half-life 28.8 yrs). The 

explosives detonations at TA-10 resulted in dispersion of radioactive materials, including 

uranium, lanthanum-140, and strontium-90, in the forms of aerosols and solid debris. 

Decontamination and decommissioning activities at TA-10 started in 1960 with demolition and 

burning of several buildings. Explosives testing ceased in 1961. Site-wide decommissioning of 

both the firing sites and the radiochemistry laboratory and associated structu res was completed 

in 1963 (LANL 1992, 0783). 

TA-10 was released to Los Alamos County in 1967 and remains under Department of Energy 

(DOE) administrative control. Portions of Bayo Canyon are currently open to the public for 

recreational use. 

The specific areas under investigation for this report are the former firing sites' shot pads and 

the surrounding surface area comprising SWMUs 10-001 (a-d). Each firing site contained a shot 

pad, a battery building, and a fire control building (Fig. 1-3). 

The chemicals of potential concern (COPCs) at the firing sites are HE, uranium, strontium-90, 

lead, beryllium, and barium. Other COPCs that may have been dispersed by the explosives 

testing are semivolatile organic compounds (SVOCs). 
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1.2 Phase I Work Plan Overview 

The objective of the Phase I investigation associated with the SWMUs 10-001 (a-d) was to 

determine if residual RCRA chemicals, particularly barium, beryllium, or lead, exist in surficial 

deposits in the vicinity of the firing pads and to confirm there were no human health or 

ecological risks associated with the radiological constituents found in previous investigations. 

Surface soil investigations done for the MED/AEC Remedial Action Program (FUSRAP) 

Report, indicated strontium-90 and uranium were the only residual radiological constituents 

from the former firing site activities (Mayfield et al. 1979, 0818). These investigations 

suggested there were no unacceptable health risks from this radiological contamination (LANL 

1992, 0783). 

1.3 Field Activities 

Field activities at TA-1 0 consisted of collecting surface soil and stream sediment samples for 

analysis. The soil sampling occurred within a grid established in the area potentially containing 

residual contamination dispersed from firing sites. The Sayo Canyon drainage was sampled 

along its length in the area suspected to be influenced by testing operations. Field activities 

were performed in accordance with the RFI Work Plan for Operable Unit 1079 (LANL 1992, 

0783), DOE and LANL directives and policies, and LANL Environmental Restoration Program 

Standard Operating Procedures (SOPs) (LANL 1993, 0875). 

2.0 ENVIRONMENTAL SETTING 

2.1 Climate 

The climate at TA-10 is similar to the climate of Los Alamos County in general. Los Alamos 

County has a semiarid, temperate mountain climate. Annual precipitation in the area averages 

about 18 in. Forty percent of the precipitation occurs as brief. intense thunderstorms during 

July and August. Snowfall averages 51 in. annually. In the summer months, maximum daily 

temperatures in the area are usually below gO°F, dropping into the 50s at night. Winter 

temperatures typically range from 30°F to 50°F during the day and from 1S'F to 25°F at night. 

occasionally dropping to O·F or below (LANL 1992. 0783). 
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2.2 Geology 

TA-10 is located in Bayo Canyon. SWMUs 10-001 (a-d) are located in the western portion of the 

site, several hundred yards west of the former TA-l 0 support facilities, at an elevation of about 

6600 to 6 740 ft and between Kwage Mesa to the south and Otowi Mesa to the north. Adjacent 

mesa tops range from about 7 000 ft to slightly over 7 100 ft. The upper portions of the canyon 

walls are vertical or near-vertical cliffs which are cut into the (upper) Tshirege Member of the 

Bandelier Tuff. From the base of the cliffs, steep slopes ranging from 1 O·to 30· lead downward 

to wide, gentle slopes, and then to a relatively flat canyon floor (Fig. 1-1). The slopes and 

canyon floor are mainly cut into the (lower) Otowi Member of the Bandelier Tuff. The slopes 

are overlain by talus and colluvium derived from the cliffs above. The canyon floor consists of 

broad, low-angle side slopes covered with colluvium from less than 1 ft thick to more than 6 ft th ick, 

an inner canyon consisting of Quaternary-age terraces, and an active-braided stream channel 

with banks from 1.5 to 6 ft high. Between 20 to 26 ft of Quaternary stream alluvium underlies 

the canyon floor. 

Alluvial and colluvial sediments in the bottom of Bayo Canyon are subdivided into deposits 

associated with four distinct geomorphic surfaces of different ages. The youngest units, those within 

and adjacent to the stream channel, contain metal fragments. Sediments in this area are up to 3.5 

ft thick in places. The metal particles indicate that the sediments were deposited concurrent with, or 

subsequent to, use of TA-10 as a firing site (Drake and Inoue 1993, 06-0122). 

2.3 Hydrogeology 

The elevation of the main aquifer is about 6 000 ft above sea level, approximately 600 ft below 

the level of Bayo Canyon at the former site of TA-10. No perched or alluvial aquifers were 

suspected to be present in Bayo Canyon prior to AFI sampling conducted in 1994, and none 

were encountered during subsequent subsurface investigations. More than 80 holes were 

drilled to depths of approximately 50 ft as a part of the TA-1 0 subsurface characterization. The 

data for these boreholes are presented in a separate AFt report. The holes encountered only 

damp alluvium and BandelierTuff. Two holes were deepened and cased to the contact between 

the Bandelier Tuff and the underlying Puye Formation, a depth of approximately 70 ft below the 

floor of Bayo Canyon. Because of uncertainty regarding whether a saturated zone might 

potentially (either permanently or seasonally) overlie the contact, one hole was completed as 
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a groundwater monitoring well and the second equipped with a suction Iysimeter to measure 

formation pore water in unsaturated rock. To date, no saturated conditions have been 

observed. No connection between any surface water and the main aquifer within Bayo Canyon 

is known or suspected. 

Surface water flow on the canyon slopes and bottom is mostly sheet flow generated during 

intense rainfall. Shallow tributary channels leading to the main channel collect water that flows 

over the cliffs and across the ground surface. The only sediment sampling station in Bayo 

Canyon is located at the intersection with Los Alamos Canyon, about two miles to the east. 

The ephemeral stream in Bayo Canyon carries water only during intense thunderstorm activity, 

which occurs on an irregular basis. Individual flooding events may cause realignment of the 

main channel. 

Wildlife Habitats and Threatened and Endangered Species 

Ecosystems on the Pajarito Plateau support a large number of plant and animal species 

because of the number of plant communities convergent in this region. In Bayo Canyon, 

several plant communities are distributed based on elevational and aspect gradients. Each 

plant community has a number of habitats supporting characteristic fauna. Biological field 

surveys (Biggs 1993, 06-0101) were conducted throughout Bayo Canyon, including the upper, 

middle, and lower portions of the canyon on the north- and south-facing steep slopes, canyon 

bottom, and along the stream channel. 

The western portions of the mesa tops (North Mesa/Kwage Mesa to the south and Barranca 

Mesa/Otowi Mesa to the north) support a ponderosa pine forest typified by ponderosa pine, 

Gambel's oak, and Rocky Mountain juniper overstory. The plant community type found west of 

the townsite and extends into Bayo Canyon supports characteristic fauna such as mule deer, 

Albert's squirrel, Steller's jay, montane vole, deer mouse, and pipistrelle bat. Threatened and 

endangered animals that regionally nest or forage in the ponderosa pine forest habitats include 

the meadow jumping mouse, peregrine falcon, northern goshawk, and spotted bat. 

The north-facing slopes of Bayo Canyon have denser vegetation and retain more moisture than 

the mesa tops, south-facing slopes, or canyon bottoms. North-facing slopes in upper Bayo 

Canyon support a mixture of mixed conifer forest species and ponderosa pine forest species. 
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Ponderosa pine and, to a lesser degree, Douglas fir are the dominant overstory species. Wax 

currant and Gambel's oak are the major shrubs with mountain muhly and little bluestem the 

major grasses. Characteristic fauna include mule deer, red squirrel, and mountain cottontail. 

Threatened and endangered species that regionally nest or forage in the mixed conifer forest 

include meadow jumping mouse, Jemez Mountains salamander, northern goshawk, and 

Mexican spotted owl. North-facing slopes in the mid portion of the canyon support Ponderosa 

pine as the dominant species. At the confluence with Pueblo Canyon, the lower north-facing 

slopes are dominated by pinon pine and one-seed juniper. 

The south-facing slopes are normally drier than adjacent north-facing slopes and have a lower 

and different type of vegetative cover. Dominant overstory species are piiion pine and one­

seed juniper. Shrubs such as skunkbush sumac and oak are co-dominants. Blue grama is the 

common grass. 

The canyon bottom contains ponderosa pine in the upper portions with pinon and juniper becoming 

dominant at the Bayo-Pueblo Canyon confluence. Common shrubs are the skunkbush sumac, rubber 

rabbitbrush, and big sagebrush. Blue grama and little bluestem are the common canyon bottom grasses. 

Bayo Canyon is considered a floodplain (Biggs 1993, 06-01 01; Mclin 1992,0825) and contains a stream 

channel with intermittent runoff that does not contain a well-defined riparian plant community like the 

plant community found along the perennial stream in adjacent Pueblo Canyon. 

The habitats that are found in the upper and mid portions of Bayo Canyon are not highly 

disturbed. Recovery in the lower portion of the canyon from the decontamination and 

decommissioning activities performed in the early 1960s and subsequent work in 1973 is 

evident (Mayfield et al. 1979,0818). The decontamination work left the larger trees standing 

and encroachment of the forest is underway around the firing sites. In the lower portions of 

the canyon, the sagebrush and rabbitbrush tend to stabilize the disturbed areas, slowing the 

recovery of woodland species. 

Biological surveys (Biggs 1993, 06-0101) did not find any threatened and endangered plant or 

animal species in Bayo Canyon. The spotted bat (£uderma macula tum), a federal candidate 

for protection and New Mexico State protected endangered species, may use the rocky cliffs 

as a roosting area. The northern goshawk (Accipter gentilis), federal candidate for protection, 

prefers ponderosa pine/oak and mixed conifer habitats, which covers only the north-facing 

slopes in the upper portion of the canyon. However, the goshawk tends to avoid humans, and 

its presence is unlikely because of the suburban areas on the mesa tops above the upper 

canyon. 
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The peregrine falcon (Falco peregrinus). federal endangered and New Mexico State endangered. 

nests in lower Pueblo Canyon and is expected to forage into middle Pueblo Canyon and 

adjacent 8ayo Canyon. This area is considered one of the better nesting sites in New Mexico 

because the peregrine falcon occupied it during a time when the species was at its lowest 

numbers in the state. 

3.0 APPROACH TO DATA ASSESSMENT AND ANALYSIS 

3.1 Analytical Methodology 

Field duplicates for 10% of all investigative surface samples were collected for quality 

assurance/quality control (QA/QC). Duplicate samples are utilized as a QC check of the fixed 

laboratory analytical methods. 

All samples were submitted with chain-ot-custody documentation to LANL's Sample Coordination 

Facility (SCF), now Sample Management Office (SMa), or to LANL's mobile radiochemical 

analytical laboratory (MRAL) for analysis. Selected samples were analyzed for target analyte 

list (TAL) metals: mercury by cold vaporization atomic absorption (CVAA) and Environmental 

Protection Agency (EPA) SW-846 method 7471; arsenic. selenium, lead, and thallium by 

graphite furnace atomic absorption (GFAA) and EPA SW-846 methods 7060. 7741! 7421. and 

7841, respectively; and aluminum, barium, beryllium, cadmium. calcium, chromium, cobalt. 

copper, iron, magnesium, manganese, nickel, potassium, silver, sodium, vanadium, and zinc 

by inductively coupled plasma emission spectroscopy (ICPES) and EPA SW-846 method 6010; 

and. in some cases. cyanide by colorimetry, EPA SW-846 method 9010. SVOC analyses were 

conducted using gas chromatography/mass spectroscopy (GC/MS). and EPA SW-846 method 

8270 (solvent extraction/direct injection). HE were analyzed using high-performance liquid 

chromatography (HPLC) and EPA SW-846 method 8330. Fixed-laboratory radioactivity 

analyses were performed as follows: total uranium was determined using inductively coupled 

plasma mass spectroscopy (ICP/MS), EPA SW-846 method 6020 or kinetic phosphorescence 

analysis (KPA). strontium-90 was analyzed using gas flow proportional counting (GFPC) and. 

gamma activity was determined using gamma spectroscopy (EPA 1994. 1222). 

For analyses conducted in the MRAL; percent moisture (by weight) analyses were conducted 

using a Denver Instruments IR 1 00 Moisture Analyzer, ™ tritium analyses were done using 

liquid scintillation (LS) counting. gross alpha and gross beta analyses were conducted using 
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a GFPC, and gross gamma analyses were conducted using a Bicron 5 in. X 7 in. sodium iodide 

(Nal) well counter. 

3.1.1 Quality Assurance/Quality Control Activities 

One-hundred and twenty samples were analyzed for TAL metals under 9 separate requests: 

19499.19500, 19501. 19518. 19682, 19759, 19779, 19785, and 19792. A problem for all nine 

requests was that the samples were not analyzed until four to seven months after collection. 

This caused all of the samples to miss the recommended holding times for mercury (28 days) 

and cyanide (14 days). Cyanide was only analyzed in three requests: 19499, 19501, and 

19518. A number of the sample analyses also exceeded the recommended holding time for 

TAL metals (six months). However, the following facts should be considered: 

1.  The holding times are based on unpreserved water samples, and all of the samples 

were solid samples collected in the top six inchas of soil; 

2.  Soil samples are less likely to undergo the biotransformation from elemental 

mercury to organomercury compounds (the volatile compounds responsible for the 

28-day holding time for mercury) than water samples because of the nature of the 

soil samples; 

3.  The site was decommissioned over 30 years ago, so any metals released in the 

area have been exposed to the environment for over 30 years and would have 

already undergone any chemical transformations to which they might be susceptible 

in a sample collection jar. 

4.  Additionally. mercury and cyanide are not on the COPC list. but were analyzed as 

part of the TAL metals list. This was because the COPCs lead, beryllium, and 

barium are included in the TAL metals list. and it is more cost-effective to analyze 

the entire TAL metals list than to analyze a few specific analytes. 

Therefore. it seems reasonable to assume that the missed holding times do not have a 

substantial effect on the data. Because cyanide and mercury holding times were greatly 

exceeded. all of the cyanide and mercury data are qualified 'J' (estimated detected quantity) 

or 'UJ' (undetected estimated quantity). None of the other metals are qualified for the missed 

holding times because the holding times were not grossly exceeded and for the reasons stated 

above. 
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Two request numbers, 19501 and 19779, had no QC problems other than the holding times 

mentioned above. All data are valid except as noted above. 

Many of the requests had problems with QC sample recoveries. 

In request number 19499, the following elements had recoveries outside acceptable limits 

(80-120%) in the QC sample: aluminum (74%), arsenic (587%), chromium (68%), 

mercury (61 %), vanadium (71 %). and thallium (58%). All of these analytes in this request are 

qualified 'J' or 'UJ.' 

In request number 19500, mercury (61 %) and arsenic (587%) had recoveries outside acceptable 

limits in the QC sample. These two elements are qualified 'J' or 'UJ: 

In request number 19518, two QC samples had low recoveries for arsenic (70%, 67%) and 

chromium (66%, 63%). These two analytes in this request are qualified 'J' or 'UJ: , 

In request number 19682, recoveries for aluminum (68%) and chromium (66%) were outside 

acceptable limits in the QC sample. These two elements are qualified 'J' or 'UJ.' 

In request number 19759, recoveries for lead (244%) and chromium (69%) were outside 

acceptable limits in the QC sample. These two elements are qualified 'J' or 'UJ: 

Request number 19785 had aluminum (71 %) and chromium (74%) outside allowed limits in one 

of two QC samples. Because the QC values had rather large uncertainties (up to 20%), the data 

for these elements are not qualified. 

Request number 19792 had the same problem with aluminum and chromium as request 

number 19785. Again, because the QC values had rather large uncertainties (up to 20%). the 

data for these elements are not qualified. 

Six samples were analyzed for SVOCs under request numbers 17772 and 17793. There were 

minor QC problems with both requests. 

For request number 17772 there were low recoveries in the QC sample for anthracene (10%), 

o-dichlorobenzene (42%), 2-methylphenol (24%), and trichlorophenol (45%). Therefore, these 

analytes are qualified 'UJ' in the samples associated with this request. 

For request number 17793 there were two problems. The continuing calibration had a greater 

than 25% difference for 4-chloroaniline and pentachlorophenol for all samples. Therefore, 

these two analytes are qualified 'UJ' for samples in this request. Also, di-n-butylphthalate 
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(1 600 ug/kg) and bis(2-ethylhexlyl)phthalate (13 ug/kg) were found in the method blank. 

These analytes were not detected in the samples above the quantitation level (about 330 ug/ 

kg); therefore, the sample data are not affected. 

Twenty-nine samples were analyzed for HE under 8 separate request numbers (17781,17784, 

17911, 17913, 17915, 17916, 17917, and 17919.) For 6 of the request numbers (17911, 17913, 

17915, 17916, 17917, and 17919), the recommended holding time of 14 days was exceeded 

by 2 to 14 days. Because these holding times are only recommended (they apply mainly to 

liquid samples) and because of the reasons mentioned previously in reference to mercury, it 

is the validator's deciSion not to qualify the data because of the missed holding times. 

Six of the eight requests had no ac problems (except as noted above). All of the data are not 

qualified and are valid. 

In request number 17784, the analytes tetryl (methyl-2,4,6-trinitrophenylnitramine) and 

o-nitrotoluene were not detected in the ac sample. Because of the false negative values in the 

ac sample, these analytes are qualified 'UJ' in the samples in this request. 

In request number 17915, tetryl ,o-nitrotoluene. m-nitrotoluene, and had percent recoveries af 

less than 50%. Therefore. these analytes are qualified 'J' or 'UJ' far the samples in this request. 

One hundred twenty samples were analyzed for strontium·90 and total uranium under 11 

separate request numbers. 

For seven of the requests (18990, 19705, 19765, 19769, 19772, 19766, and 20452) all of the 

ac parameters were within allowed limits and all of the data are valid without qualification. 

For request number 19681, there was a low recovery of uranium in the ac sample (48% and 

16%). Therefore, all of the uranium results for this request are qualified 'J.' 

For request number 19705 there were high recoveries in the ac samples for strontium-gO 

(121%) and uranium (122% and 123%). Because of these high recoveries, all of the data are 

qualified 'J' for this request. 

In request number 19762, the uranium recovery in the ac sample was 78%. Because of this 

low recovery, all uranium data in this request are qualified 'J.' 

For request number 19768 there was a high recovery in the ac samples for uranium (130%). 

Because of this high recovery, all of the uranium data are qualified 'J' for this request. 
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Ten samples were analyzed for gamma activity using gamma spectroscopy in request number 

19706. All QC parameters were within allowed limits for this analysis. A number of isotopes 

reported as detected in this analysis (americium-241. barium-140, cesium-144, cobalt-60, 

sodium·22, neptunium-237, and ruthenium-106) were reported present at levels below the 

detection limits of the instrument. Because gamma spectroscopy is a statistical method. it is 

possible to have data values scattered around zero in the positive and negative directions. All 

of the above-mentioned isotopes fall within the statistical range of zero and, therefore, are 

considered not detected in the samples in this request. Europium-152 was reported at levels 

slightly above the detection limit in several samples. However, this isotope has gamma lines 

which have interferences from background uranium-238 and thorium-232 daughters and, 

therefore. can lead to a misidentification. After uranium-238 and thorium-232 have been taken 

into account, europium-152 is also considered undetected in these samples. The only isotope 

found above instrument detection levels in these samples was cesium-137. 

A summary of QA/QC results is presented in Appendix A. Table A-2. 

3.2 Screening Assessment Methodology 

Screening assessment of the data makes use of simple comparisons to determine which 

chemicals require further evaluation and which do not. Chemicals requiring further evaluation 

are retained as COPCs. Figure 3-1 shows the decision logic used in the data analysis and 

screening assessment process. Screening is conducted on all COPCs detected at a site. 

COPCs that are not detected are eliminated from the screening process. A detailed discussion 

of the screening assessment is located in Appendix J of the Installation Work Plan (LANL 1993. 

1017). Subsection 4.2 of this document presents the screening assessment performed with the 

data from SWM Us 10-00 1 (a-d). 

3.2.1 Background Comparison Methodology 

The first step in the screening assessment is a background comparison. The background 

comparison is carried out for all inorganic analytes and radionuclides that occur naturally in 

soils. 

Inorganics: COPCs that occur naturally in soils, which includes most inorganics, are statistically 

compared with background concentrations in comparable uncontaminated soils. The statistical 

comparisons to background in this report follow the general guidance provided in the LANL 

Environmental Restoration Project policy paper, "Statistical Comparisons to Background, Part I" 

(Environmental Restoration Project Assessments Council 1995, 1218). The policy paper 
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• Identify chemicals of potential concern (COPCs). 
• Identify environmental media of concern. 
• Review the data for each potential release site 

(PRS) for each medium. 
• Identify appropriate screening action levels 

(SALs) or background levels. 

YesChemical is eliminated 
as a COPC. 

Chemical is eliminated No 
asaCOPC. 

concentrations 
be attributed to positive 

laboratory or 
field bias? 

Screening 
assessment 

NoChemical is eliminated 
as a COPCb. 

a Inorganics are compared to LANL background 
concentrations. and organics are compared to 
reporting limits (RPL). 

b A multiple constituent evaluation will be 
performed on all analytes with values that are 
less than the SAL and above background levels. 

c RFI Phase II sampling or risk assessment will 
be performed. 

Yes 

Chemical will be 
retained as a COPC in 
subsequent analysesc. 

Fig. 3·1. Data analysis and screening assessment decision logic flow chart. 
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identifies statistical methods that can be used to compare site to background data and also 

discusses the importance of selecting appropriate background data for these comparisons. 

This policy paper uses methods described in the EPA guidance document, "Statistical Analysis 

of Ground-Water Monitoring Data" (EPA 1989,1141). 

The LANL background data for soil (Longmire et al. in preparation, 1142) are used as the 

applicable background data set. The soil data in the LANL background report were collected 

from sites around the perimeter of LANL that have not been impacted by LANL operations. 

Some TA-1 0 surface samples were sediments collected in the Bayo Canyon stream channel. 

Sediments typically have lower concentrations of most inorganics and, therefore, the TA-10 

sediment data should be compared to appropriate sediment background data. Because there 

are no background sediment data available, sets of comparable data are graphically related by 

comparing the concentrations of the inorganics in the sediment samples to both TA-1 0 soil and 

background soil data. These graphical comparisons are presented in Appendix B. 

The hot measurement test was used as the statistically based screening tool for background 

comparisons of TA-1 0 data. This test identifies the site data that exceed the highest background 

concentrations. It is based on the upper tolerance limits (UTLs) calculated for naturally 

occurring inorganics (Table 3-1). The UTL is the 95% upper confidence limit of the 99th 

percentile. The 99th percentile is a value, estimated from the data, that will be exceeded by only 

1 % of the data. For more information on UTLs, see the LANL Environmental Restoration Project 

policy paper (Environmental Restoration Project Assessments Council 1995, 1218). UTLs 

were not calculated for rarely detected inorganics (antimony, mercury, selenium, and thallium), 

and the background maximum was used as the screening value. Uranium is one of the 

inorganic chemicals analyzed in the TA-10 surface sampling. and because total uranium 

concentration was measured in these samples using methods that involve complete digestion, 

site data are compared to the total uranium background data [measured by delayed neutron 

activation analysis (DNAA)]. 

Inorganic chemicals with values less than their background UTLs are eliminated as COPCs. 

Inorganic chemicals with values greater than their background UTLs are advanced in the 

screening process to the comparison with screening action levels (SALs). Section 4.0 and 

Appendix B of this report summarize the statistical comparison of site data with inorganic 

background. 

Radionuclides: Site radionuclide results are reported isotopically in units of specific activity (e.g., 

pCi/g). The LANL environmental surveillance reports (Purtymun et al. 1987,0211; ESG 1988,0408; 
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ESG 1989, 0308; Environmental Protection Group 1990, 0497; Environmental Protection 

Group 1992, 0740} present data for radionuclides associated with global fallout from seven 

localities in northern New Mexico. Environmental surveillance reports were used to estimate 

the activities of two radionuclides (cesium-137 and strontium-90) in regional background soils. 

TABLE 3-1 

LIST OF UPPER TOLERANCE LIMITS FOR LOS ALAMOS NATIONAL LABORATORY SOIL  
BACKGROUND DATA FOR INORGANIC ANALYTESa,b  

ANALYTE SA~ MEANi STANDAREl 
DEVIATION 

UTJ.!I 
99%,0.95 

NUMBER 0 
SAMPLES 

NUMBER 01 
SAMPLES 

> LOD 
Aluminum 77 000 19000 13800 123 000 47 47 

Antimony 31 2.45 0.36 2.5 9 46 2 
Arsenic 0.32 4.4 2.5 11.6 46 46 
Barium 5600 161 129 1 140 47 47 
Beryllium 0.14 1.15 0.75 3.31 47 47 

Cadmium 38 0.39 0.54 2.7 9 47 5 
Calcium 0.14 5790 12500 54400 47 47 
Chromium (total) h 11.7 7.8 34.2 47 47 

Cobalt NAi 15.2 7.6 51.1 47 47 
Copper 2800 5.3 3.6 15.7 47 45 
Iron NAi 14500 7320 35600 47 47 
Lead 400 15.0 8.3 39.0 47 44 

Magnesium NAi 2920 2150 16 100 47 47 
Manganese 380 343 238 1 030 47 47 

Mercury 23 0.05 0.01 0.1 9 48 4 

Nickel 1 500 9.7 5.9 26.7 47 45 

Potassium NAi 2420 1 304 6180 47 47 
Selenium 380 0.43 0.41 1.7 9 46 23 

Sodium NAi 577 453 1 880 47 47 

Thallium 6.1 0.27 0.24 0.9 9 45 21 

Uranium j 230 3.41 0.80 5.71 50 50 
Vanadium 540 25 14 66 47 47 ! 

Zinc 23000 41 21 101 47 47 

a Longmire et aI. in preparation. 1142. 
b All values are in units of mgtkg. 
C SAL =: Screening action level (EPA 1995. 06-0124). 
d Concentration values less than the limit of detec1ion (LCD) were replaced by one-half of the LCD 
e UTL =: Background upper tolerance limit. 
f LCD::: Limit of detection. 
g The maximum value is used as the background screening value rather than the UTL. 
h The SAL for chromium VI is 30 mglkg; the SAL for chromium III is 210 mglkg. 
j NA = Not available. 
I Uranium background represents the total elemental concentration measured by delayed neutron activation analysis (DNAA). 
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TABLE 3·2  

LIST OF UPPER TOLERANCE LIMITS FOR RADIONUCLIDES IN LOS ALAMOS NATIONAL  
LABORATORY SOIL BACKGROUND DATA  

ANALYTE SAC MEAN STANDARC 
DEVIATION 

UTI: 
99%,0.95 

NUMBER 
OF 

SAMPLES 

NUMBER OFI 
SAMPLES 

LOll 
> 

Cesium-137 ! 4g 0.42 0.31 1.4g 79 79 
Strontium-90 ' 5.9 0.34 0.27 19 29 29 

a All values are in units of pCi/g. 
o SAL = Screening action level (EPA 1995, 06-0124).  
C Concentration values less than the limit of detection (LOD) were replaced by one half of the LOD.  
d UTL = background upper tolerance limit.  
e LOD =Limit of detection.  
t Data are from the Environmental Surveillance Reports (Purtymun et al. 1987.0211; ESG 1988.0408; ESG 1989,0308;  

Environmental Protection Group 1990,0497; Environmental Protection Group 1992, 0740) 
9 The maximum value is used as the background screening value rather than the UTL. 

These data were collected from 1974 to 1990 and represent a t}me series at these locations. 

Therefore, maximum observed concentration is used as the background screening value for 

cesium-137 and strontium-90 (Table 3-2). The results of the background comparison for 

radionuclides are in Section 4.0 and Appendix B of this report. 

3.2.2 Human Health Screening Action Levels Comparison Methodology 

The second step in performing the screening assessment is a comparison with SALs, SALs are 

protective risk·based levels, based primarily on formulas presented in EPA Region 9 Preliminary 

Remediation Goals (PRGs) First Half 1995 (EPA 1995, 06-0124), that are intended for use as 

a preliminary screening tool (EPA 1990, 0432). Appendix J of the Installation Work Plan 

explains how the SALs for radionuclides used in the screening assessment are derived (LANL 

1993, 1017). All inorganic COPCs and radionuclides detected at concentrations greater than 

their background UTLs and all detected organic COPCs are compared with their respective 

SALs. Based on this comparison, each CO PC is placed into one of three categories: greater 

than or equal to SAL, no SAL, or below SAL. 

Greater than or equal to SAL indicates that at least one chemical value is greater than or equal 

to the SAL for that chemical, Any chemical that is greater than or equal to its SAL remains a 

COPC unless an applicable regulatory guideline takes precedence. 

No SAL indicates that there is currently no SAL available for comparison and that at least one 

chemical value is greater than the reporting limit. Regulatory guidelines are checked to 

determine if there are any appropriate criteria for comparison to determine if these chemicals 

should be maintained as COPCs (Vocke 1993, 1073). 
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Below SAL indicates that the chemical values are all less than their respective SALs. 

Chemicals with concentrations below their respective SALs in all samples generally pose no 

risk. However, these chemicals are further evaluated to determine the potential for adverse 

health effects resulting from exposure to the COPC in combination with other chemicals. This 

is called the multiple chemical evaluation (MCE). 

It is possible that chemicals in combination, while near but not exceeding their SALs, could 

prove harmful to human health. In evaluating the effects of multiple chemicals, a simplistic 

screening approach that assumes additive effects is used to normalize concentration data by 

comparing concentration data to SALs, as shown in following equation: 

where: 

M=maximum sum of proportions, 

Ci = maximum concentration of the; th chemical for a given site, and 

SAL; =chemical-specific SAL for the i th chemical. 

If the sum of the proportions between each chemical that is below SAL (C) and its SAL (SAL,) 

is less than one, then the chemicals are eliminated as COPCs. If the sum of the proportions is 

greater than one, then the effect of the multiple chemicals has the potential to be adverse. It 

should be noted that this evaluation is used for screening purposes only, and that the 

normalized sums or proportions do not indicate risk levels. The chemicals included in this 

evaluation are divided into three classes: noncarcinogens, carcinogens, and radionuclides. 

Additive effects are assumed within each class, but each class is evaluated separately. For 

more information regarding this method, refer to Appendix J of the Installation Work Plan (LANL 

1993,1017). 

A human health risk evaluation was also conducted to determine if the shrapnel resulting from 

firing site activities at SWMUs 10-001(a-d) presents significant risk to recreational users of 

Bayo Canyon. The human health evaluation was conducted because some of the shrapnel was 

contaminated with strontium-90, and possibly natural or depleted uranium, and will be 

discussed in an addendum. 

3.3 Ecotoxlcological Screening Assessment Methodology 

Screening methodology for ecological risk assessment has been developed (Ebinger et al. 

1995, 1217) and currently is in the process of being revised (Myers and Ferenbaugh in 

preparation, 1250). Figure 3-2 shows a flow chart of the decision logic embodied in this 

September 5, 1995 18 RFI Report 10-001 (a-d) 



No 

RFI Report 

No 
>-.... NFA 

NFA 

No Remedial Action At This Time:  
Retain for Analysis Over  

Ecologically-defined Exposure Unit  

Priority Contaminant of Potential Evaluate for 
Ecotoxicological Concern: ECNCA 

Evaluate Ecotoxicological Risk for 
Ecologically-defined Exposure Unit 

>--..... NFA .. .. 
..  

.' 

Human Health Apply Habitat Sreening 
ModelRisk Screening 

Aeo.,.o ,.,*n.,.-:.. p. C~"dltl"n 

Aoe••• 

........  
1l:::::::===:::;:==::!.J•. ' -•. ' 

Calculate Hazard  
Ratios for Likely  

Ecological Receptors  

... ~--------------------------.---..~.~ 
.................... ........ ....  

• 4l ••• I ......... 

Landscape Condition 
1 Heavy Industrial/Residential Development  
2 Light/Moderate Disturbance  
3 Little or No Disturbance, Special Habitats  

( e.g.. wetlands, endangered species habitat) 

Accessibility of PRS to Ecological Recep 
o No access  
1 Low  
2 Moderate  
3 High  
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process. The methodology is based on first determining whether a suitable habitat exists. If 

the habitat model predicts that exposure is likely, soil concentrations are then compared to 

ecological screening action levels (ESALs) for COPCs to determine if further consideration is 

necessary. A detailed explanation of the derivation of ESALs is given in Ebingeret al. (1994, 1216). 

A detailed description of the screening methodology is given in Myers and Ferenbaugh (in 

preparation, 1250). 

The ecological screening is based on information col/ected during the initial biological 

evaluations of the area that survey biological resources and identify sensitive species or 

habitats (Biggs 1993, 06-0101). If sites cannot be eliminated from further consideration during 

the initial screening assessment, further investigation leading to an ecological risk assessment 

may be necessary. This may include size of home ranges, whether threatened or endangered 

species inhabit the area, and whether the site is a sensitive habitat. Impacts from proposed 

remedial alternatives also must be assessed. 

3.4 Development of Conclusions and Recommendations 

Conclusions are based on the initial screening assessment performed on the analytical results 

for each SWMU. Recommendations are based on the potential for human health or ecological 

risk, and on applicable regulations. 

4.0  SITE-SPECIFIC INVESTIGATIONS, RESULTS, CONCLUSIONS, AND  

RECOMMENDATIONS  

4.1 SWMUs 10-001(a-d) Field Investigations 

Presented here are descriptions of field investigations of Bayo Canyon impacted by operation s 

at SWMUs 10-001 (a-d). 

4.1.1 Previous Investigations 

Several investigations and studies conducted over the years have contributed data on the 

distribution and transport of contaminants at TA-1 0 and the surrounding area. Because of the 

wide dispersal of debris by explosives testing and continuing natural erosion and sedimentation 

processes, at the time of decommissioning a reasonable probability that potential radioactive 

contamination remained in the canyon was recognized. Surface debris was recovered dUring 

periodiC searches and surveys until 1976. 
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The 1977 Atomic Energy Commission Formerly Utilized Sites Remedial Action Program 

(FUSRAP) survey sampled the area influenced by testing operations (Mayfield et al.1979, 

0818). The samples indicated strontium-90 and uranium in surface soils of the canyon floor. 

Most of the contamination was located near or on the former firing pads, concentrated in 

surface soils to a depth of 0 to 6 in. (LANL 1992, 0783). 

In 1965 and 1970 sediments were collected from two locations in the channel downstream of 

TA-10. Radiochemical analyses showed no indication of contamination. In 1973 eight samples 

were taken of channel bank soil across two locations (one upstream and one downstream of 

the firing sites). Stream channel sediments indicated no contamination above worldwide fallout 

levels. Data were not collected to assess metals contamination in the surface soils and 

sediments (LANL 1992, 0783). 

4.1.2 Field Investigation 

Surface sampling in Bayo Canyon took place during June 1994. 

A geodetic survey was performed to establish the surface sample grid, stream sample 

transects, and former structures associated with former TA·1 0 operations. Surface soil sample 

locations were established in a 17000000 fF grid with a SOO-ft grid interval (Fig. 4-1). Sample 

locations corresponded to grid nodes. If a grid node fell on bedrock, it was relocated to the 

nearest soil outcrop and surveyed. The grid consisted of 68 surface sample locations plus 10 

random samples. Of the 68 grid samples. the 10 samples that indicated the highest radioactivity 

during field screening were to have been analyzed for TAL metals, radionuclides, and HE. If 

all field screening measurements were low, then the 10 samples were to be selected from 

around the firing sites. 

All samples were screened in the field for beta and gamma radiation with two-minute counts 

using a Ludlum Model 2221 with a shielded G·M probe. Because none of these samples 

showed significantly-elevated results. nine of the samples were collected from locations near 

the firing sites, and one sample was collected at a location (10-1001) that showed field· 

screening results slightly above background (but not above the daily-established contamination 

criteria). 

Samples were collected from the finest-grained sediments from the surface to a depth of no 

more than six inches in order to maximize the potential for detecting residual contamination. 

Each sample was collected using disposable sampling equipment. plastic scoops, aluminum 
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pans, sample containers, and personal protective equipment (PPE) consisting of nitrile gloves 

in accordance with LANL-ER-SOP-6.09, RO, Spade and Scoop Method for Collection of Soil 

Samples. Samples were collected and shipped to fixed laboratories to be analyzed for 

strontium-gO, total uranium, beryllium, barium. and lead. 

An additional 10 samples were collected 100 ft from randomly selected grid nodes in a 

randomly selected cardinal direction. Four grid nodes were chosen from those within the 

canyon bottom. and three each from the grid nodes on Otowi and Kwage Mesas. If one of these 

samples fell on an outcrop of bedrock, it was relocated to the nearest soil outcrop and 

surveyed. These random samples were analyzed for gross alpha, beta, and gamma radiation 

by the MRAL and for total uranium, strontium-gO, beryllium. barium. lead. TAL metals. and HE 

at fixed laboratories. 

Sixteen stream transects were established along the length of ,the Bayo Canyon drainage 

(Fig. 4-1). Two stream sediment samples were collected from each transect, one in the stream 

channel and one from the channel bank. resulting in 32 stream sediment samples. 

Stream sediment samples were analyzed by the MRAL for gross alpha, beta. and gamma 

radiation. If elevated gross alpha. beta, and/or gamma radiation was detected by the MRAL. 

then that sample was analyzed by gamma spectroscopy. No sample had an elevated result, so 

gamma spectroscopy was not performed. Samples were also analyzed by fixed laboratories for 

total uranium, strontium-gO, beryllium, barium, lead, and other TAL metals including cadmium, 

antimony, nickel, chromium, manganese, magnesium, cobalt. copper, and zinc. Additionally. 

six samples were analyzed for SVOCs. 

A summary of all samples and analyses performed is presented in Appendix A, Table A-1. 

Analytical results for all analytes detected are presented in Appendix A, Table A-3. 

Screening Assessment 

This subsection describes the screening assessment performed on analytical results from 

samples associated with SWMUs 10-001 (a-d). Appendix A presents the analytical results used 

in the screening assessment. It consists of a table showing summaries of samples collected 

and analyses performed (Table A-1), summaries of analyses for nondetected chemicals (Table 

A-3), and specific data for all detected chemicals (Table A-4 and Table A-5) at SWMUs 10­

001 (a-d). 
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TABLE 4-1  

INORGANIC AND RADIOLOGICAL CHEMICALS WITH CONCENTRATIONS GREATER THAN  
LOS ALAMOS NA'nONAL LABORATORY BACKGROUND AT SWMUs 10-001(a-d)a  

CHEMICAL LOCATION 
ID 

SAMPLE 
ID 

SAMPLE VALUE 
(mg/kg) 

BACKGROUND 
UTLb 

(mg/kg) 

SAL 
(mg/kg) 

DEPTH 
(in.) 

Copper 10-1034 AAB5457 50.8 15.7 2800 2-6 
10-1056 AAB5476 33.9 15.7 2800 0-4 
10-1045 AAB5463 22.9 15.7 2800 0-4 
10-1611 AAB5601 17.7 15.7 2800 0-3 

Mercury 10-1022 AAB5485 0.52 0.1 d 
23 0-4 

10-1025 AAB5450R 0.12 0.1 d 23 0-4 
Nickel 10-1039 AAB5614 101 26.7 1 500 0-4 

Thallium 10-1095 AAB5524 10 0.9 d 5.4 0-4 
Zinc 10-1039 AAB5614 668 101 23 000 0-4 

Strontium-90 10-1066 AAB5583 6.26 1 5.9 0-6 
10-1012 AAB5491 1.67 1 5.9 0-4 
10-1017 AAB5502 1.11 r 5.9 0-4 
10-1004 AAB5597 1.09 1 5.9 0-4 

Uranium 10-1015 AAB5451 8.1 5.71 95 0-5 
10-1038 AAB5483 7.8 5.71 95 0-6 
10-1028 AAB5606 6.4 5.71 95 0-4 
10-1004 AAB5597 6 5.71 95 0-4 
10-1086 AAB5497 5.92 5.71 95 0-4 
10-1034 AAB5457 5.8 5.71 95 2-6 
10-1039 AAB5607 5.8 5.71 95 0-4 
10-1048 AAB5479 5.8 5.71 95 0-4 
10-1013 AAB5469 5.74 5.71 95 0-4 

• SWMUs 10-001 (a-d) data were extracted from the Facility for Information Management, Analysis, and Display on July 3,1995. 
b UTL =Upper tolerance limit. 
e SAL = Screening action level (EPA 1995, 06-0124). 
d There were insufficient samples to calculate the UTL for this analyte; therefore, the maximum value in the background range 

was used (Longmire et aI. in preparation, 1142). 

4.2.1 Background Comparison 

Inorganlcs and radlonuclldes: All inorganic and radionuclide detections associated with 

SWMUs 10-001 (a-d) were compared with their natural background UTLs. All inorganic and 

radionuclide COPCs except copper, mercury, nickel, thallium, zinc, strontium-gO, and uranium 

were below their respective background UTLs and were eliminated as COPCs. These seven 

constituents were carried forward to the comparison to SALs. Results from soil samples with 

inorganic and radionuclide analytes exceeding background UTLs are presented in Table 4-1. 

Locations of samples exceeding background UTLs are shown on Fig. 4-2. 
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all chemicals that exceed SALs at SWMUs 10-001 (a-d). 
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TABLE 4-2  

ORGANIC CHEMICALS WITH DETECTED CONCENTRATIONS AT SWMUs 10-0001(a-d)' 

ANALYTE SAMPLE ID LOCATION ID SAMPLE VALUE 
(mg/kg) 

SALQ CRQLc 

Amino-2,6-dlnitrotoluene [4-) AAB5544 10-1001 <0,09 NA' NA' 

AAB5608 10-1023 <0,09:2 NA' NA' 
AAB5611 10-1032 <0,091 NA' NA' 

AA85543 10-1033 <0,091 NA' I\IA' 

AAB554:2 10-1094 <0,09 NA' NA' 

AA85545 10-1619 <0,092 NA' NA' 

AAB5531 10-1627 0,157 NA' NA' 
Dinitrotoluene [2.6-) AA85544 10-1001 <0,092 65 0,33 

AAB5608 10·1023 <0,094 65 0,33 

AA85611 10-1032 <0,092 65 0,33 

AAB5543 10-1033 <0,092 65 0,33 

AA85542 10·1094 <0,092 65 0,33 

AAB5545 10-1619 <0,094 65 0,33 

AA85531 10-16:27 0.789 65 0,33 

HMX AA85544 10-1001 <0,164 3300 NA' 

AA85608 10-1023 <0.168 3300 NA' 
AA85611 10-103:2 <0.16St 3300 NA' 

AA85543 10-1033 <0.165 3300 NA' 

AA85542 10-1094 <0.163 3300 NA' 
AA85545 10-1619 1.56 3300 NA' 

AA85531 10·1627 <0.165 3300 NA' 

Nitrobenzene AA85544 10-1001 0,104 33 0,33 

AAB5608 10·1023 0,098 33 0,33 

AAB5611 10·1032 <0,075 33 0.33 

AA85543 10-1033 <0.075 33 0.33 

AAB5542 10-1094 <0.074 33 0.33 

AAB5545 10-1619 0,154 33 0,33 

AAB5531 10·1627 <0,074 33 0,33 

Nitrotoluene [mol AAB5544 10-1001 <0,159 630 NA' 

AAB5608 10-1023 <0,163 630 NA' 

AAB5611 10-1032 0,213 630 NA' 

AAB5543 10-1033 <0,16 630 NA' 

AA85542 10.1094 0,21 630 NA' 

AA85545 10.1619 <0.162 630 NA' 

AAB5531 10.1627 0,435 630 NA' 

Nltrotoluene [0-] AAB5544 10.1001 <0.137 630 NA' 
AA85608 10-1023 <0.141 630 NA' 

AAB5611 10.1032 <0,138 630 NA' 
AAB5543 10-1033 <0.138 630 NA' 

AAB5542 10-1094 <0.137 630 NA' 

AA85545 10-1619 <0.14 630 NA' 

AA85531 10-1627 0,21 630 NA' 

NltrotOluene [pol AAB5544 10-1001 <0.184 630 NA' 

AAB5608 10-1023 <0.189 630 NA' 

AA85611 10-1032 <0.186 630 NA' 

AAB5543 10-1033 <0.186 630 NA' 

AA85542 10·1094 <0,184 630 NA' 

AAB5545 10-1619 <0.lS8 630 NA' 

AA85531 10-1627 0,469 630 NA' 

aSWMUs 10-001(a·d) data were extracted from the Facility for Informatlon Management, 
Analysis, and Display on July 3, 1995. 

bSAL = Screening action level (EPA 1995, 06-0124). 
cCRQL = Contract·required quantltatlon limit (RPL not reported for chemicals with 

detected value). 
dNA =Value is not available. 
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TABLE 4-3  

SWMUs 1 D-001 (a-d) SOIL CONCENTRATIONS WITH VALUES GREATER THAN SALsa  

CHEMICAL LOCATIOI 
10 

SAMPLE 
10 

SAMPLE 
VALUE 

(ma/ka) 

BACKGROUN[ 

UTLb 

(mg/kg) 

SAC: 
(mg/kg 

Thallium 10-1095 AAB5524 10 0.9 5.4 
Strontium-90 10-1066 AAB5583 6.26 1 5.9 

a SWMUs 10-001 (a-d) data were extracted from the Facility for Information Management, Analysis, and Display on  
July 3,1995.  
b UTL == Upper tolerance limit.  
e SAL = Screening action level (EPA 1995,06-0124).  

Organics: Seven organic chemicals associated with SWMUs 10-001 (a-d) were detected: 

4-amino-2,6-dinitrotoluene, 2,6-dinitrotoluene, the high explosive HMX, nitrobenzene, 

m-nitrotoluene, o-nitrotoluene, and p-nitrotoluene. All organic chemicals detected were retained 

as COPCs and were carried forward to the screening assessment. The soil concentrations for 

these chemicals are presented in Table 4-2. Locations of samples with detected concentrations 

of organic chemicals are shown on Fig. 4-2. 

4.2.2 Screening Action Levels Comparison 

This subsection discusses the comparison with SALs for all COPCs not eliminated by the 

background comparison. 

Greater than or equal to SAL: Strontium-90 and thallium are the only COPCs that fall into the 

greater than or equal to SAL category. Analytical results that are greater than or equal to SALs 

for these COPCs are presented in Table 4-3; sample locations are shown on Fig. 4-1. 

Strontium-90 was detected at 6.26 pCilg, slightly above its SAL of 5.9 pCilg at only one 

location, 10-1066, on the talus slope below Kwage Mesa. Most other strontium-90 detections 

were below the background UTL. At three locations, detection was slightly above the background 

UTL, but well below SAL. The distribution of shrapnel resulting from firing site operations make 

it very possible that the single detection of strontium-90 above SAL resulted from a piece of 

shrapnel contaminated with strontium-90 at the sampling location. Because the sampling area 

is large and there was only one detection above SAL, it is probable that there is no widespread 

strontium-90 contamination in the sampling area. In addition, because the single result above 

SAL was collected on a steep talus slope location (10-1066) and could not be included in a 

residential exposure area, a recreational land use cleanup level would be calculated for this 
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sampling location. Recreational cleanup levels would be well above the 

6.26 pCi/g detected at location 10-1066. Therefore. strontium-90 is eliminated as a COPC. 

Thallium was detected in only 2 of 126 analyses. At location 10-1001. thallium was below 

background UTLs. At location 10-1095, in the active stream channel, thallium was detected at 

a concentration of 10 mg/kg. This is inconsistent with the pattern seen in other inorganics at 

SWMUs 10-001 (a-d). which are consistently at lower concentrations in the active channel 

sediments than in the surrounding soils. Thallium was not expected to be a COPC at SWMUs 

10-001 (a-d). There are no historical records of thallium use in the firing tests conducted at the 

site. Thus. the detection of thallium above background levels and the location of the detection 

appear to be anomalies. Because of the low frequency of detection and the anomalous nature 

of the detection location, the thallium detection does not appear to be related to site activities. 

Therefore. thallium was eliminated as a COPC. 

No SAL: One COPC, 4-amino-2.6-dinitrotoluene (a-DNT). defected at SWMUs 10-001 (a-d) fell 

into the no SAL category. The toxic mechanisms of a-DNT and 2,4,6-trinitotoluene (TNT) are 

similiar and the two compounds have approximately the same toxicity [Registry of Toxic Effects 

of Chemical Substances (RTECS). 1994; Agency for Toxic Substances and Disease Registry 

(ATSDR), 1993).] The oral lethal dose for 50% of the sample population (LOso) of a-ONT is 

959 mg/kg for rats, and 1 318 mg/kg for mice (RTECS, 1994); while TNT has a gavage-in-oil 

LOsoof 1 320 mg/kg for male rats, 795 mg/kg for female rats. and 660 mg/kg for mice (ATSOR, 

199306-0123). If the SAL for TNT (40 mg/kg) were to be used as a proxy SAL for a-ONTo the 

normalized value for the highest detected concentration of a-ONT (0.157 mg/kg) would be 

0.004 mg/kg (0.157 mg/kg / 40 = 0.004). This value would not impact the MCE, and a-ONT 

would be eliminated as a COPC at this point. 

Below SAL: Eleven RCRA COPCs (copper. mercury. nickel. uranium. zinc, 2,6-dinitrotoluene, 

HMX. nitrobenzene, m-nitrotoluene, o-nitrotoluene, and p-nitrotoluene) were detected at 

concentrations below their respective SALs. One radionuclide, uranium, was also detected at 

a concentration below SAL. These eleven RCAA COPCs and one radionuclide are addressed 

in the multiple chemical evaluation, shown in Table 4-4. 

To evaluate multiple chemical effects for this data set. COPCs below their respective SALs 

were divided into three classes: noncarcinogens, carcinogens, and radionuclides. SALs for all 

chemicals were normalized to one and summed as described in Subsection 3.2.2. The result 

of the analysis for all classes is less than one, 0.2 for noncarcinogens, 0.01 for carcinogens, 

and 0.09 for radionuclides, indicating that adverse health effects are unlikely. Therefore, all of 

the chemicals with concentrations below their respective SALs are eliminated as COPCs. 
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TABLE 4-4  

MULTIPLE CHEMICAL EVALUATION FOR SWMU 10-001 (a-d) DATA  

I CHEMICAL MAXIMUM 

CONCENTRATION 

(mglkg) 

SOIL SAI..8 

(mglkg) 

MAXIMUM 

CONCENTRATION I SAL 

(NORMALIZED VALUES) 

RADIONUCLIDES 

Uranium 8.1 95 0.09 

Sum of proportions 0.09 

CARCINOGENS 

i Dinitrotoluene [2,6-] 0.789 65 0.01 

Sum of proportions 0.01 

NONCARCINOGENS 

Copper 50.8 2800 0.02 

Mercury 0.52 23 0.02 

Nickel 101 1 500 0.07 

Uranium 8.1 230 0.04 

Zinc 668 23000 0.03 

HMX 1.56 3300 0.0005 

Nitrobenzene 0.154 33 0.005 

Nitrotoluene [m-] 0.435 650 0.0007 

Nitrotoluene [0-] 0.21 650 0.0003 

Nitrotoluene [pol 0.469 650 0.0007 

Sum of proportions 0.2 

a SAL=Screening action level. 

4.2.3 Ecological Screening Assessment 

The background comparisons in Appendix B indicate that six inorganiC analytes (copper, 

mercury, nickel, thallium, uranium, and zinc) and one radionuclide (strontium-90) exceeded 

their respective background UTLs. The inorganic analytes were compared to their respective 

ESALs, as tabulated in Ebinger et al. (1994, 0121). Radionuclides do not have ESALs, as 

human SALs are considered to be protective of most plants and animals (IAEA 1992, 0983). 

4.2.3.1 ESALs Comparison for TA-1 0 

Greaterthan ESALs: Mercury, nickel, uranium, zinc, and 2,6-dinitrotoluene all exceeded their 

ESALs. Although concentrations of mercury, nickel, uranium, and zinc exceeded the ESALs 

for these metals. no further ecological assessment is required. The distribution of the uranium 

concentrations has been shown to be statistically indistinguishable from background and the 
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locations at which the other metals exceeded their ESALs are isolated canyon or mesa 

locations far enough away from the stream channel to preclude significant transport (see 

Appendix B). Only one organic, 2,6-dinitrotoluene, was detected at a concentration above its 

ESAL. This particular ESAL is a carcinogenic ESAL rather than systemic. Although the ESAL 

indicates that the compound is potentially a potent carcinogen, the fact that it was detected in 

only 1 of 35 samples makes it unlikely that any significant ecological risk can be attributed to 

it. Thus all chemicals detected at concentrations greater than ESALs are eliminated as COPCs. 

No ESALs: There are no ESALs for copper, thallium, 4-amino-2,6-dinitrotoluene. and 

nitrotoluene. However, copper and nitrotoluene were detected below their SALs and are not 

considered as COPCs. Thallium and 4-amino-2,6-dinitrotoluene are discussed in Subsection 

4.2.2 and both have been eliminated as COPCs. 

Below ESALs. Nitrobenzene and the high explosive HMX were detected at concentrations 

below their respective ESALs. A formal multiple component analysis was performed for these 

COPCs. The risk ratio summation is 0.82. Because this value is less than unity, these 

chemicals are eliminated as COPCs. 

4.3 Conclusions, Actions, and Recommendations 

No chemicals or radionuclides were retained as COPCs by the screening process at SWMUs 

10-001 (a-d). Therefore, SWMUs 10-001 (a-d) and surrounding area impacted by the firing sites 

are recommended for no further action (NFA). Based on LANL's'"'No Further Action Criteria 

Policy. criterion 4 (which states that the SWMU has been characterized in accordance with 

current applicable state or federal regulations, and that COPCs are not present in concentrations 

that would pose an unacceptable risk under the proJected future Ia,nd use), a Class III permit 

modification will be requested to remove these SWMUs from the HSWA Module of LANL's 

RCRA operating permit (Environmental Restoration Project 1995, 1173). 
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TABLEA-1 
::tJ 
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SUMMARY OF SAMPLES COLLECTED AT SWMUs 1D-001(a-d) 

-~ § 
iii'­
! 

lOCATION 10 SAMPLE 10 SAMPLE TYPE DEPTH (INCHES) TALI METALS SVOCb Hec STRONnUII-9O, URANIUM GAMMA ACTIVITY MRAl SCREENING 
10-1001 AAB5544 Soil 0-4 x 

10-1001 AAB5573 Soil 0-3 x x x 
10-1002 AAB5598 Soil 0-2 x x x 
10-1003 AAB5600 Soil 0-4 x x x 
10-1004 AAB5597 Soil 0-4 x x x 
10-1005 AAB5512 Soil 0-4 x x x 
10-1006 AAB5513 Soil 0-4 x x x 
10-1007 AAB5515 Soil 0-4 x x x 
10-1008 AAB5460 Soil 0-4 x x x 
10-1009 AAB5503 Soil 0-3 x x x 
10-1010 AAB5504 Soil 0"'" x x x 
10-1011 AAB5599 SOU 0-2 x x x 
10-1012 AAB5491 Soil 0-4 x x x 
10-1013 AAB5469 Soil 0-4 x x x 

10-1014 AAB5467 Soil 0-4 x x x 

10-1015 AAB5451 Soil 0-5 x x x 
10-1016 AAB5452 SoU 0-4 x x x 
10-1017 AAB5502 Soil 0-4 x - x x 
10-1018 AAB5482 Soil 0-4 x x x 
10-1019 AAB5486 Soil 0-4 x x x 
10-1020 AAB5492 Soil 0-4 x x x 
10-1021 AAB5517 Soil 0-4 x x x 
10-1022 AAB5461 Soil 0-4 x x x 

x10-1022 AAB5485 Soil 0-4 x x 

10-1023 AAB5462 Soil 2-4 x x x 
10-1023 AAB5608 Soil 0-4 x x 
10-1025 AAB5450 Soil 0-4 x x x 
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TABLE A~1 (CONTINUED) 

SUMMARY OF SAMPLES COLLECTED AT SWMUs 1G-001(a-d)
.f 
I 
.!JI .... 
~ 

)a. 

t4 

-~ 
1 
~ 

.... 

i.... 
iii' 

I 

~ 

LOCATIONID SAMPLE ID 
10-1025 AAB5609 
10-1026 AAB5453 

10-1026 AAB5616 

10-1027 AAB5S18 
10-1028 AAB5806 
10-1029 AAB5505 

10-1030 AAB5588 

10-1031 AAB5581 

10-1032 AAB5520 

10-1032 AAB5611 

10-1033 AAB5455 

10-1033 AAB5543 

10-1034 AAB5457 

10-1034 AAB561 0 

10-1035 AAB5454 

10-1035 AAB5615 

10-1036 AAB5458 

10-1036 AAB5480 
10-1037 AAB5481 

10-1038 AAB5483 

10-1039 AAB5607 

10-1039 AAB5614 

10-1040 AAB5591 

10-1041 AAB5587 

10-1041 AAB5589 

10-1042 AAB5584 

10-1043 AAB5523 

10-1044 AAB5459 

10-1044 AAB5612 

10-1045 AAB5463 

SAMPLE TYPE DEPTH (INCHES) TALI METALS SVOCIa HF= STRONTIUM-80, URANIUM GAMMA Acnvrrv MRAL SCREENING 

Soil o-6d x X 

Soil 0-4 x x x 
Soil 0-4 x x 
Soil 0-4 x x x 
Soil 0-4 x x x 
Soil 0-4 x x x 
Soil 0-4 x x x 
Soil 0-4 x x x 
Soil 0-4 x x x 
Soil ()..8d x X 

Soil 0-4 x x x 
Soil 0-6d x 
Soil 2-6 x x x 
SoIl 0-4 x x 
SoIl 0-4 x x x 
SoIl 0-4 x x 
SoIl 0-4 x x x 
Soil 0-4 x x x 
Soil 0-4 x x x 
Soil 0-6d x . x x 
Soil 0-4 x x x 
Soil 0-4 x x X 

i 

Soil 0-4 x x x 
Soil 0-4 x x x 
Soil 0-4 x x x 
Soil 0-4 x x x 
Soil 0-4 x x x 
Soil 0-4 x x x 
Soil 0-4 x x 
Soil 0-4 x x x 
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TABLE A·l (CONTINUED) 

:::u  
:!! SUMMARY OF SAMPLES COLLECTED AT SWMUs 1()"()01(a-d)  

f... 
i.....­
! 

LOCATIONID SAMPLE ID SAMPLE TYPE DEPTH (INCHES) TAL-METALS SVOCb Hif STRONTIUM-tO. URANIUM GAMMA ACTIVITY MRAL SCREENING 

10-1045 AAB5613 Soil 0-4 x x 

10-1046 AAB5468 Soil 0-4 )( x x 

10-1047 AAB5449 Soil 0-4 )( x x 

10-1048 AAB5479 Soil 0-4 )( x x 

10-1049 AAB5570 Soil 0-4 x x x 

10-1050 AAB5593 Soil 0-4 x )( x 
10-1051 AAB5590 Soil 0-4 )( x x 

10-1052 AAB5596 Soil 0-4 )( x x 

10-1053 AAB5522 Soil 0-4 )( x x 

10-1054 AAB5518 Soil 0-4 x x x 

10-1055 AAB5477 Soil 0-4 )( x x 

10-1056 AAB5476 Soil 0-4 x x x 

10-1057 AAB5464 Soil 0-4 x x x 

10-1058 AAB5478 Soil 0-4 )( )( x 

10-1059 AAB5470 Soil 0-4 x x x 

10-1059 AAB5471 Soil 0-4 )( )( x 

10-1060 AAB5586 Soil 1;,0-4 )( x x 

10-1061 AAB5580 Soil "0-4 x )( x 

10-1062 AAB5585 Soil 0-4 x x x 

10-1063 AAB5572 Soil 0-4 )( x x 

10-1064 AAB5576 Soil 0-4 x x x 

10-1065 AAB5595 Soil 0-4 x x x 

10-1066 AAB5583 Soil O-Sd x x x 

10-1067 AAB5574 Soil 0-3 x x x 

10-1067 AAB5579 Soil 0-3 x x x 

10-1068 AAB5594 Soil 0-4 x x x 

10-1084 AAB5472 Soil 0-3 • x x x 

10-1084 AAB5495 Sediment 0-3 x x x 
10-1085 AAB5474 Sediment 0-4 x x x 
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TABLE A-1 (CONTINUED) 
CI) 

-I SUMMARY OF SAMPLES COLLECTED AT SWMU. 10-0G1(a-d) 

~ 
l 
!Jl 

i 

l'Io 
.L. 

~-J:J 
-I 
~ 

~ 
g 
'i)­
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LOCATIONID SAMPLE ID 
10-1085 AAB5496 

10-1085 AAB5547 

10-1086 AAB5a1 

10-1086 AAB5S07 

10-1087 AAB5487 

10-1087 AAB5510 

10-1088 AAB5511 

10-1088 AAB5516 

10-1089 AAB5508 

10-1089 AAB5525 

10-1090 AAB2818 

10-1090 AAB5499 

10-1090 AAB5506 

10-1091 AAB5582 

10-1091 AAB5592 

10-1092 AAB5473 

10-1092 AAB5519 

10-1093 AAB5498 

10-1093 AAB5501 

10-1094 AAB5489 

10-1094 AAB5509 

10-1094 AAB5542 

10-1095 AAB5488 

10-1095 AAB5500 

10-1095 AAB5524 

10-1096 AAB5484 

10-1096 AAB5490 

10-1096 AAB5521 

10-1097 AAB2823 

SAMPLE TYPE DEPTH (INCHES) TAL'METALS SVOC· H.:c STRONTIUII-8O. URANIUM 

Sediment 0-3 x x 
Sediment 0-4 x 
Sediment 0-4 x x 
Sediment 0-4 lIC x 
Sediment 0-3 lIC x 
Sediment 0-3 x x 
Sediment 0-3 x x 
Sediment 0-3 lIC x 
Sediment 0-4 x x 
Sediment 0-3 lIC x 
Sediment 0-3 x 
Sediment 0-3 x x 
Sediment 0-3 x x 
Sediment 0-3 x x 
Sediment 0-3 x x 

Sediment 0-3 x x 
Sediment 0-3 x x 
Sediment 0-4 x x 
Sediment 0-4 x x 
Sediment 0-4 x x 
Sediment ~ 0-4 x x 
Sediment 0-4 x 
Sediment 0-4 x x 
Sediment 0-4 x 
Sediment 0-4 x 
Sediment 0-5 x x 
Sediment 0-4 . x x 
Sediment 0-5 x x 
Sediment 0-4 x x x 

GA....A ACTIVITY ..RAL SCREENING 
x 

x 

x 

x 

x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
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x 
x 
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TABLE A"". • ';;ONTINUED)  

SUMMARY OF SAMPLES COLLECTED AT SWMUs 1G-001(a-d)  

LOCAnONID SAMPLE ID SAMPLE TYPE DEPTH (INCHES) TAL-METALS SVOC.. HE!: STRONTIUM-90. URANIUM GAMMA ACTIVITY MRAL SCREENING 

10-1097 AAB2824 Sediment 0-4 x x x x 
10-1097 AAB5536 Sediment 0-4 x 
10-1097 AAB5540 Sediment 0-4 x 
10-1098 AAB2821 Sediment 0-4 x x x x 
10-1098 AAB2822 Sediment 0-4 x x x x 
10-1098 AAB5537 Sediment 0-4 x 
10-1098 AAB5539 Sediment 0-4 x 
10-1099 AAB2819 Sediment 0-2 x x x x 
10-1099 AAB2820 Sediment 0-4 x x x x 
10-1099 AAB5535 Sediment 0-2 x 
10-1099 AAB5541 Sediment 0-4 x 
10-1605 AAB5493 SoU 0-4 x x x 
10-1605 AAB5529 SoU 0-4 x 
10-1611 AAB5530 Soil 0-3 x 
10-1611 AAB5601 5011 0-3 x x x 
10-1617 AAB5494 Soil 0-4 x x x 
10-1617 AAB5548 Soil 0-4 x 
10-1619 AAB5545 Sotl 0-4 x 
10-1619 AAB5571 Soil 0-4 x x x 
10-1623 AAB5465 Soil 0-4 x x x 
10-1623 AAB5527 Soil 0-2 x 
10-1627 AAB5531 Soil 0-4 x , 

10-1627 AAB5605 Soil 0-4 x x x 
10-1650 AAB5528 Soil 0-4 x 
10-1650 AAB5578 Soil 0-4 x x x 
10-1661 

10-1661 

10-1663 

AAB5532 

AAB5577 

AAB5575 

Soil 
Soil 
Soil 

0-4 

0-4 

0-4 

x 
x 

x 
x 
x 

x 
x 

10-1668 AAB5546 Soil 0-2 x 

10-1668 AAB5569 Soil 0-4 x x x 

"TAL = T argot analyte list. 
"SVQC Semivolatilo organic compounds . 

HI<Jtl t,.plo!ilves 
•. nf.~ it,,' 1l1.1 dt'"Ui .1. 1, 1.·,I'.llf do. fit,·, ,UM1 •• 1 11111'.1 Lint 
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TABLE A·2  

SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMUs 10-001 (a-d) 

LOCAllOH 10 

10-1098 

10-1098 

10·1097 

SAMPLE 10 

AAB5537 

AABSS39 

AABSs.&O 

AABSS.. 8 

MATlUCODE 

SolI 

Soil 

Soil 

Soil 

UITEANALYlE S 

HE 

HE 

HE 

REQUESTHUMBER QUALm' CONTROL (OC) COMMENTS 
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TABLE A·2 (CONTINUED)  

SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMU81()"()()1(a-d)  

LOCATION ID SAMPLE ID SUITE REQUEST QUAUTY CONTROL IOC) COMMENTS 
i 

NUMBER 

SVOC' 
Low recoveries in the ac sample for anthracene (10%), O' 

10·1099 AAB281 17772 dichlorobenzene (42%), 2·methylphenol (24%) and lrichlorophenol 
i 1£S"t.l. These ~ oUlllified 'IlJ' 
Law recoveries in the ac SII'I1pte for anthracene (10%), a­

10·1099 AAB2820 Soil SVOC 17772 dichlorobenzene (42%), 2-methylphenol (24%) and lrichlorophenol 
1(45%\. 3 Qualified 'UJ' 
IcontinUIng nwon 'lII u > ;,a)'lII fO/' 4<:nIOI08llIAne ana 

10·1098 AAB2821 SoIl SVOC 17793 pentachlorophenol. TheM two are quaIIfted 'UJ', AIle. di-n· 
butylphlhalate (1600 ug/kg) and bis-2-ethy1heldphthalate (13u\1kg). 
IbJftd in hllI"k. rW in ..lftl'lla. Nt!. 
Il.AlmInoog cuonwon 'lII 0 > ;,a)'lII 101' ~. ,ana 

10·1098 AAB2822 SoIl SVOC 17793 pent8ct1101'opheno1. TheM two are ~ 'UJ'. AIao. di-n. 
butylphttlalate (HICO ug/kg) and bilt-2-ethylheldphthalate (13u\1kg). 
IfN~ in hi_nit ..... in .......... Nt!".' . 
I~numg cucnwon 'lII U > ;,a)'lII fO/' 4-CI'II01OInIMne and 

10·1097 AAB2823 Soil SVOC 17793 pentachlorophenol. ,.".. two are qualified 'W', AIle. di-n· 
butylphlhalate (1600 u;lkg) and bia·2-ethylheldphthalate (13uglkg) • 
.foufvt in blAnk. ..... 1ft • .om;;'. l\1l'i .." ' 
(IOnUnUlng QlIIDnrIIOn 'lII U > Z5'l11 lOr 4-CNOIOInIUne and 

10·1097 AAB2824 Soil SVOC 17793 pentachlorOphenol. TheM two are qualified 'W'. AIle, di·n· 
butytphttlalate (1600 ug/kg) and bia-2-ethylheldphthalate (13u\1kg). 
fruJi..d in hI.nlt ..... in ......... Nt! 10'­

10·1019 AAB5486 SoIl TALMeIaIa' 
Mercury holding time gI'OIIIy exoeaded. qualifled'J or ·W. mercury 

19500 (81 %) and atMI'Iic (587%) had l"IICO'I8rie8 outside allowed limns for ac 
SIIIftOie. Bath oualified 'J' or 'U.1. 

IMercury ana cyanlCle .notamV,limes_~ exoeaoea. qUall1l$(! 'J' or 

10·1099 AAB2819 Soil TALMeIaII 19499 ·W. Aluminum (74%). atHI'Iic (587%), chromium (68%), mercury (61 %), • 

vanac:Ium (71%) and thaIIum (58%) recoveriea for ac sample outside 
I.~_ .u ... ",IAlifIowt'.r,..,'tlr 
I~ ana cyanlOe noong times~ , quallll$(! 'J' or 

10-1099 AAB2820 Soil TALMeIaII 19499 'W'. Aluminum (74%), araM'Iic (587%). chromium (68%). tn8I'Cl.!ry (61 0'0). 
vaNdum (71%) and thallium (58%) recoveriea Jot ac sample outside 
I~_ 4II .... l'IIllIIiIIM·.rtv·llr 

I~ ana CYanlCle.noong times~ , qUal'hed 'J' or 

10-1054 AAB5518 SoIl TALMeIaII 19499 'W'. AlUminum (74%). araM'Iic (587'%). chromium (68%), mercury (61%). 
YMadIum (71%) and thdum (58%) l'8COYeriee for ac sample Outside 
I.~ _ . .t.II ... ",1AlifIowt·.1' tv'lll' 

10-1018 AAB5<482 Soil TALMeIaII 19500 
1MerCUry noICIIng lima ~ exoeaoea. qU8lln8a or ·W·. Mercury 
(81%) and araenic: (587%) had recoveriea outside allowed limits for ac 
I.......w. 80ItI nualified 'J' tv til'. 
Mercury holding Ume gtOUIy .laeded. qualified 'J or ·W. Mercury 

10·1020 AAB5492 Soil TALMeIaII 19500 (81%) and.....we (S87'%) had recoveriea outside allowed limits lor QC 
amrH. Bathoualified'J'or'W. 
Mercury holding time gl'Cl1llly exceeded. qualified 'J' or 'W'. Mercury 

I 
10-1617 AAB5494 Soil TALMeIaII 19500 (81%) and araenic: (587%) hid I"ICOYeries outside allowed limits for ac 

SMIllIe. Both aualified 'J' or 'W'. 

10·1098 AAB2821 Soil TALMetaII 19501 
Mercury and cyanide holding times grossly exceeded. qualified 'J' or I 
'W. 

10-1098 AAB2822 Soil TALMeIaII 19501 
Mercury and cyanide holding times gtOAIy exceeded. qualified 'J' or 
'W. 

10·1097 AAB2823 Soil TALMeIaII 19501 
Mercury and cyanide holding times grossly exceecled. qualified 'J' or 
'W. 

10-1097 AA82824 Soil TALMetaII 19501 
Mercury and cyanide holding times grossly exoeedea, qualified 'J' or 
'UJ'. 
Mercury and cyantoe holding times grossly exceeded, qualifieoJ' or 

10·1047 AA85449 Soil TAL Metals 19518 ·W. Arsenic (70%, 67%) and chromium (66"0. 63%) had low recovenes 
in 2 ac samoles. Both are crualified 'J' or 'W' 
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TABLE A·2 (CONTINUED)  

SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMUs1Q.OO1(a-d)  

LOCATlON ID SAMPLE ID MATRIX AHALYTl SUITE REQUEST QUAUTY CONTROl:. lac) COMMENTSCODE NUMSER 

10·1038 AAB5"58 Soil TALMetIll 19518 
Mercury and cyanide holding times grossly exceeded. qualified 'J' or ! 
'W, Arsenic (70"'•• 87%) and chromium (86%, 83%) had low 
recoveries in 2 QC samaies. Bath ant auallfied 'J' or 'W',. 

10·10"" AAB5"59 Soil TALMehd8 19518 
Mercury and cyanide holding times gtOIIIy exceeded. qualified 'J' or 
'W, ArIInic (70%. 87%) and chrcmil.m (S6%. 83%) had low 
ntCaIIei'Iea in 2 QC sam.. Bath ant Qualitled '.1 or 'W'. 

10·1008 AAB5"80 Soil TALMMaIt 19518 
Mercury and cyanide holding ti.,.. grCIIIy exceeded, qualified 'J' or 
·W. ArMnic (70%. 87%) and chromium (88%, 63%) had low 
I1ICCMIrieII in 2 QC tamdee. Bath .... aualiled '.1 or ·W'. 

AAB5482 SolI TALMehd8 19518 
Mercuty and cyanide hoking tImM gn:IIIIIV exceeded. qualified 'J' or 

10·1023 'Uf. ArsenIc ~~ch~~ 83%) had low 
recoveriM in 2 QC Bath.... '.1 or 'W. 

10-10"5 AAB5"83 Soil TALMIC*­ 19518 
Mercury and cyanide holding Ii,.,.. gr'OIIIy excMded, qualified 'J' or 
'W. ArMnic (70%, 87%) and chromium (en.. 83%) had low 
ntCCMtrIea in 2 QC samaies. Bath .... audtIed '.I or 'W. 

SoIl 
Mercury and cyanide IIcicInV II,.,.. gr'OIIIy fIJaIICIId. qualified 'J' or 

10-1057 AABU8" TALMehd8 19518 'Uf, Arsenic (70%, eN) and chrom= 83%) had low 
~ in 2 QC IIIImIliM. Bath.... '.I or 'Uf. 

AABU85 Soil 19518 
Mercury and cyanide hOldIng timM gr'OIIIy exceeded, qualified '.1 or 

10·1823 TALMetaiI 'W. ArMnic (70%,87%) and ch~~ 83'J1.) had low 
ntCIMrieI in 2 QC umdee. Bath.... '.I 01' 'W. 

10-10« AAB5488 SolI TALMIC*­ 19518 
Mercury and cyanide hoking timM gr'OIIIy exceeded, qullllfted 'J' or 
'Uf. ArMnic (70%, 87%) and chromium (en.. 83'J1.) had low 
I'8CCIIIItIiIM in 2 QC sam.... Bath .... _lied '.I 01' W. 

AAB5487 SolI 19518 
Mercury and cyanide hoking timM gr'OIIIy excMded, qualified 'J' or 

10-101" TALMIC*­ 'Uf. ArMnic (70%, 87%) and chromiI.m (en.. 83%) had low 
MOD\I'8riee in 2 QC i.rnaiee. Beth ....audtIed '.1 01' 'Uf. , 

AABS"88 Soil 18518 
Mercury and cyanide holding ti.,.. grcuIy exceeded, qualified 'J' or 

10-10"8 TALMIC*­ 'Uf. ArMnic (70%, 87%) and chn:rnk.m (e8%. 83%) had low 
ntCIMrieI in 2 QC samaies. Bath.,. audfted '.1 or 'W. 

Soil 18518 
Mercury and cy....hoking timM gr'OIIIy exceecIed, qualified 'J or 

10·1013 AAB5489 TALMIC*­ 'Uf. ArMnic (70%, 87%) lind chn:wnlum (en., 83'J1.) had low 
IW.'IIMfteI in 2 QC III'YICIiM. Bath.,. qualillec:l'J or 'W. : 

AAB5"70 Soil 19518 
Mercury and cyanide holding \ImM gr'OIIIy exceeded. qualified 'J' or 

I10-1059 TALMIC*­ 'Uf. AtIII'IiC (70%. 87%) and ch~~ 83%) had lowI'IICIMI_ in 2 QC tam" Bath.... '.1 or 'W'. , 

10-1058 AAB5"71 SolI TALMIC*­ 19518 
Mtrcury and cyanide hoking timM grcuIy exceeded, qualified 'J' or 

I'Uf. ArMnic (70%, 87%) lind chromium (en.. 83%) had low 
. ntCIMriII in 2 QC ~ Bath .... audI.d '.I or 'W. 

AAB5"78 Soil 1851' 
Mtrcury lind cyanide hOldIng timet grCIIIIy «Jneded. qualified 'J' or 

I10·1058 TALMIC*­ 'Uf, AtIII'IiC (70%, 87'%) lind chromium (en.. 83%) had low 
ntCIMriII in 2 QC Iamcia Bath.,. ClI.IiIiIIed '.I 01' 'W. 

18518 
Mtrcury lind cyanide hoking timM groeIIy UCIIIIdId, qualified 'J' or 

!
10-1055 AAB5477 Soil TALMIC*­ 'Uf. ArMnic (70%, 87'%) lind chromium (en.. 418%) had low 

ntCIMI'ieI in 2 QC urnaies. Bath.,. audtIact '.I 01' 'W', I 

Mercury and cyanide hoking timM grCIIIy exceedIId, qualified 'J' or I 
10·1058 AAB5478 Soil TALMehd8 19518 'Uf. AtIII'Iic (70%, 87%) and ch~~~%. 83%) had low 

ntCIMl'ieI in 2 QC urn.... Bath ant Ified '.I 01' 'W. 
Mercury and cyanide hoking II.,.. gr'OIIIy eXCMdlld, qualified 'J' or I 

10·10"8 AABI471 SoIl TALMetaia 19518 'Uf, Arsenic (7OIlfo. 87%) lind chn:wnlum (en.. 63%) had low 
intCCMtrIea in 2 QC ~ Bath ant au8Iifted '.I 01' 'W', 
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TABLE A·2 (CONTINUED)  

SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMUs1G-001(a-d)  

LOCAnON 10 SAMPU! 10 MATRIX 
COOE ANALYTE SUITE REQUEST 

NUMBER QUAUTY CONTROL (ae) COMMENTS 

10·1036 AAB5480 Soil TAL Metals 19518 
Mercury and cyanide holding time. grosaly exceeded, qualified 'J' or 
·W. .Arsenic (70%. 67%) and chromium (66%, 63%) had low 
rec:oYItI'Ie8 in 2 QC samDiea. Both are aualified 'J' or 'UJ', 

10-1037 AAB5481 Soil TAL Metals 19518 
Mercury and cyanide holding times groaly exceeded, qualified 'J' or 
·W. ArWIic (70%. 87%) and chromium (86%, 63%) had low 
reccMIIieI in 2 QC sam•. Both are qualified '.I or 'UJ', 

10-1038 AAB5483 Soil TAL Metals 19518 
Mercury and cyanide h<lkIing times grcuIy exceeded, qualified 'J' or 
'W, ArWIic (70%, 87%) and chromium (86%, 63%) had low 

in 2QC samJ:lill, Both are audfled '.I or 'W. 

10·1095 AAB5524 SolI TALMettlia 19682 
Mercury holding lime gl'Ollly 1tXOHdIId, qualified '.I or W, 
Aluminum (68%) and chl'OlTlium (66%) ha; recoveries 0UIIicIe 

HmItIln the QC 1I.IIIIlie. Both are auaIIfiId '.1 or 'W, 

10·1668 AAB55e9 Soil TAL MIItaIa 19682 
Mercury holding lime gtOIIIy UCMded. qualifled '.I or 'W. 
Aluminum (68%) and chromium (66%) ha; I'KIOYeries 0UIIicIe 

Hmitl in theoe.sam_ Both are Qualified 'J' or 'UJ', 

10·1049 AAB5570 Soil TALMettlia 19682 
Mercury holding time grOIIIy emIedId. qualified '.I or W. 
Aluminum (68%) and chl'OlTlium (66%) ha; recoveries 0UIIicIe 

Imitl in the QC sam•. Both are Qualified '.1 or ·W. 

10·1063 AAB5572 TALMettlia 19682 
Mercury hoking time grOIIIy 4D1CMd11d, qualified '.I or 'W. 
Aluminum (68%) and chromium (66%) ha; I'KIOYeriee outside 

Nmila in the QC ..",DIe, Both are auaIified '.I or 'W', 

10·1001 AAB5573 Soil TALMlltaia 19682 
Mercury holding lime groaly 4D1CMd11d. qualified '.I or 'W. 
Alurnirun (68%) and chromium (88%) ha; recoveriee outside 

limits in the QC sam. Both are~ 'J' or 'UJ', 

10·1067 AAB5574 Soil TAL Metals 18e82 
Mercury holding time gl'OlllyexcMdld. qualified '.1 or 'W. 
AIuminI.m (68%) and chromium (66%) ha; recoveries OUlIide 

IimItI in the QC amDie. Both are aualified 'J' or 'UJ'. 

10-1663 AAB5575 Soil TAL Metals 19682 
Mercury holding time gl'Ollly UCMded, quaWfied '.I or 'W. 
AlumInLrn (68%) and cI'Iromium (66%) ha; I'CICOIIerieIl outside 

limits in the QC samcie. Both are aualified '.I or 'UJ'.• 

10·1064 AAB5576 Soil TAL Metals 19682 
Mercury holding \lme grOIIIy UCNded, qualified '.I or 'U.1. 
Aluminum (88%) and chromium (66%) ha; recaveriM outaKle 

limits in the QC~ Both are~uaIified '.1 or 'W. 

10·1661 AAB5577 SolI TALMetaia 19682 
Mercury holding time gl'Ollly excHded, qualified '.I or W, 
Aluminum (68%) and chromium (88%) ha; I'CICOIIerieIl outside 

limits in Ihe QC-'ImI!!t, Both are~uaIified '.I or 'W. 

10·1650 AAB5578 SolI TAL Metals 19682 
Mercuty holding time gI'OIIIy UOIIIdId. quaIItIed '.I or W. 
Ak.ri'Un (11%) and chrQmium (88%) ha; recoveriee 0UIIicIe 

limits in the QC sam•. Both are Qualified '.1 or 'W. 

10·1067 AAB5579 SolI TALMetaia 19682 
Mercury holding lime gI'OIIIy ....... qualified '.I or W. 
Ak.ri'Un (68%) and chromium (88%) ha; recaveriM outside 

limits in the QC~ Both are~'J' or 'W, 

10·1061 AAB5580 SolI TALMetaia 19682 
Mercury holding time grOIIIy ~, qualified '.I or 'W. 
Alwninum (II%) and chromium (66%) ha; rec:overieI outside 

Hmits in the QC aarnoie, Both are Qualified 'J' or 'W', 

10·1031 I AABSSIt Soil TALMitai. 19662 
Mercury holding Ume gl'Ollly exceeded. qualified 'J' or 'W', 
Aluminum (68%) and chromium (66%) ha; rec:overieI outside 
acx:tII:ltlble lmita in the QC samJllit, Both are~ualified 'J' or 'W', 

10·1066 AAB5583 Soil TALMitaia 19682 
Mercury holding time gI'OIIIy exceeded, qualified '.I or 'W'. 
Aluminum (68%) and chromium (66%) ha; recovenea outside 

I acceoIlbie Wmits in the QC sam., Both are Qualified 'J' or 'W'. 

10·1042 MB5584 Soil TAL Metal. 19682 
Mercury holding time grOIIIy exceeded, qualified '.I or 'W. 
Aluminum (66%) and chrcmium (66%) ha; I'KIOYeries 0Wide 
aCClDtIble Umits in the QC amDie. Both are Qualified '.1 or 'W', 

10-1062 AAB5585 Soil TALMetaJ. 19682 
Mercury holding time gl'Ollly exceeded, Qualified 'J' or 'UJ'. 
Aluminum (68%) and chl'OlTlium (68%) ha; recoveries ou1Iide 
acc:ec:rta.ble limits in the QC sample. Both are qualified 'J' or 'W'. 
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TABLE A·2 (CONTINUED)  

SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMUa 1CJ.OO1(a-d)  

LOCATION ID 

10-1060 

SAMPLE ID 

MB5586 

MATRlX 
CODE 

Soil 

ANALYTE SUITE 

TALMetaJa 

REQUEST 
NUMBER 

19682 

QUAUTY CONTROL (act COMMENTS 

Mercury holding lime grossly exceeded, qualified 'J' or ·UJ'. 
Aluminum (68%) and chromium (68%) had recoveries outside 
IaccIDIlblelimitl in II'1e ac 8M1DI8. Both are Qualified'J' or 'UJ', 

10-10"1 MB5587 Soil TALMICaIt 19682 
Mercury holding lime glOllly exceeded, qualified 'J' or 'W'. 
Aluminum (68%) and chromium (68%) hid recoveries outside 

Ilmita in II'1e ac umcie. Both are culified '.I or 'W', 

10-1030 MB5588 Soil TAL Metal. 19882 
Mercury holding lime gIOIIIy exceeded. qudfiecI'J or 'W, 
Aluminum (68%) and chramlum (88%) had recoveries outside 
8CCIptabIe Smits in II'1e ac...".. BoIh are qudf\ed '.I or 'W', 

10-10"1 MB5589 Soil TALMelaIa 19882 
Mercury holding lime gIOIIIy exceeded. qualified '.I or 'W. 
Aluminum (68%) and chrcmium (68%, had recoveries 0UIIide 

IImita in II'1e ac..... BoIh are QUIIIifIed '.I or 'W', 

10-1051 MB5590 Soil TALMICIIIa 19682 
Mercury hoIdin; time glOllly .1CMded. qualified '.I or 'W'. 
Aluminum (68%) and chror::J.~) had =0UIIide

limits in the ac . BoIh are '.I or 'W'. 

10-10"0 MB5591 Soil TALMICIIIa 19882 
Mercury holding time glOllly ~ qualified '.I or 'W'. 
Aluminum (68%) and chromium (68%) had =outside 

1.cceDIIbIe Hmits in Ihe ac.... BoIh are '.I or 'W'. 

10·1050 MB5593 Soil TALMICIIIa 19682 
Mercury holding time glOllly exceeded, qudfIecI'J or 'W'. 
Aluminum (68%) and chromium (88%) had recoverIeI outside 

IImita in Ihe ac ...... BoIh ...CMItIecI'J or W. 

10-1088 MB559" Soil TALMICIIIa 19682 
Mercury holding lime gIOIIIy ~ qudfIecI'J or W. 
Aluminum (68%) and chromium (88%) had ~ outside 

limits in Ihe ac..... BoIh are 01. '.I or 'W. 

10·1065 AAB5595 Soil TALMICIIIa 19682 
Mercury holding lime glOllly .tcMdId, qudfIecI'.1 or W. 
Aluminum (68%) and chromium (68%) hid =outside 

Nmits in the ac.... BoIh are '.I or W. 

10-1052 AAB5598 Soil TALMICIIIa 19682 
Mercury holding time glOllly exceeded, qudfIecI'.1 or 'W. 
Aluminum (ee%) and chromium (88%) hid recoverIeI outIide 

Omits in the ac.... BoIh are CIUIIIfIed '.I or 'W. 

10-1022 AABU81 Soil TALMICIIIa 19758 
Mercury holding lime groIIIy ....... qudf\ed '.I or 'W'. IMCI 
(244%) tInO cht::.CII%) ~~ outside acceptable
11mb in the ac . BoIh _ '.1 at W. 

10-108" AAB5..72 Soil TALMICIIIa 19758 
Mercury holding lime grOIIIy eJiCNdIId, qudf\ed '.I or 'W'. Lead 
(244%) tInO chromium (11%) had AIClOYeI'IM outIide acceptable 
limb in the ac~. BoIh _cuIIkl'J or W. 

10-1085 MBs.47.. Soil TAL ....... 18758 
Mercury holding lime grOIIIy exceedld, _1fIed '.I or 'W. Lead 
(244%) tInO chromium (tI8%) ~~ outside ac:c;eptabIe
11mb in lie ac-a.. BoIh _ '.I « 'Uf. 

10-108" AABs.475 Soil TALMICIIIa 18758 
Mercury holding time groIIIy exceedld. qualified '.I or 'W. Lead 
(244%) tInO chromium (tI8%) ~~ outside accepblble 
11mb in the QC 1II'IIClIe. BoIh _ '.I «'Uf. 

10-1096 MB5484 Soil TALMICIIIa 18751 
Mercury holding lime gtOIIIy ellCMCled. qualified '.I or 'W'. Lead 
(244%) tInO chromium Ctl8%) had recoveriM outside accepbIbIe
limb in the QC~. BoIh _ ca.IIIIIId '.I Of 'Uf. 

10-1022 AAB5485 Soil TALMICIIIa 19751 
Mercury holding time grOIIIy exceedld, qualified '.I or 'W. Lead 
(244%) tInO chrcmium (tI8%) had recc:MHIIIs outside acceptable 
11mb in the ac MITIllIIt. BoIh ...~ '.1« W. 

10-1095 AABs.468 SaIl TALMICIIIa 19769 
Mercury holding lime grOIIIy exceedld, quUtIed '.I or 'W. Lead 
(244%) tInO chrcmium (tI8%) ~~ outside acceptable 
11mb in the QC 1NItIlClIe. BoIh... 'J« W. 

10-109" MB5"88 Soil TALMICIIIa 19759 
Mercury holding time gru.Iy exceedld, qu.1fIed 'J or 'W'. Lead 
(244%) and cnromium (tI8%) had recoverIeI outside acceptable 
limits in Ihe ac satn'OIe. BoIh ... auaIifted '.I Of 'W. 

10·1096 AABU90 Soil TALMetaiI 19759 
Men:ury holding time grOlllly exceeded, qullllfied '.I or 'W, Lead 
(244%) and chromium (69%) had recoveries outside acceptable 
limits in the ac lamole. Both are auaIified 'J' or 'W. 
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SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMUs1D-001(a-d)  

LOCAnON 10 SAMPLE 10 MATRIX ANALYTE sum REQUEST QUAUTY CONTROL (OC) COMMENTSCODe NUMBER 

Mercury holding time grossly exceeded, qualified 'J or 'UJ', Lead 
10·1084 MB5495 Soil 19759TAL ...... (244%) and chromium (89%) had rec:overiel outside acceptable 

limits in the ac samole. Beth are aualified 'J' or 'W. 
Mercury holding time groeely exceeded. qUalified 'J or 'W, Lead 

10·1085 MB5496 Soil TALMetaJI 19759 (244%) and chromium (89%) had rec:overieI outside acceptable 
limb in the QC..."... Both are aueIifIed '.1 or 'W', 
Men::ury holding time groeeIy ellClMlded, qualified 'J or 'W', Lead 

10·1086 AAB5507 Soil 19759TAL ...", (244%) and chromium (89%) had rec:overieI outside acceptable 
limits in the ac sample. Both are qualified 'J' or 'W', 

Mercury holding time grosIIIy exceeded, qualified 'J or 'W', Lead 
10·1094 AAB5509 Soil 19759TALMetaia (244%) and chromium (89%) had rec:overiel 0I.It8ide acceptable 

limits in the QC saml)lt. Both are auaiified 'J' or ·W. 
Mercury holding time groeeIy exceeded, qualified 'J or 'W. Lead 

10·1096 MB5514 Soil TALMetaia 19759 (244%) and chromium (89%) had nICXl\HJries outside acceptable 
limits in the ac sample, Beth are QUIIIified',f Of'W. 
Mercury holding time gtOIIIIy exceeded, qualified 'J or ·W. Lead 

MB5520 Soil 1975910·1032 TALMetaia (244%) and chromium (89%) had ~ outside acceptable 
limits in the QC samDie. Both are QUalified '.1 Of 'W. 
Mercury hokfing time grossly elCleded, qualified 'J or 'W', Lead 

10·1096 MBSS21 Soil TALMMaIa 19759 (244%) and chromium (89%) had rec:overiel outside acceptable 
limits in the QC SIIIT'IDIe. Both are auIIIIfIed 'J Of'W, 
Men::ury holding time grossly eXlCeeded, qualified 'J or 'W, Lead 

10·1053 AAB5522 Soil TALMetaJs 19759 (244%) and chromium (89%) had rec:overiel outside acceptable 
limits in the QC samDIe. Both are QUalified'J Of 'W, 
Mercury holding time gr08IIy exceeded, qualified 'J or 'W'. Lead 

AAB5523 Soil10·1043 TALMetaJI 19759 I~%) and chromium (69%) had recoveriel outside acceptable 
, in the QC sampIf, Both are QUalified',f Of 'W, 

10-1029 MB5S05 Soil TALMMaIa 19779 Mercury holding time grossly exceeded, qualified 'J' or 'W', 

10-1027 MB5526 Soil TALMMaIa 19779 Mercury holding time grouIy exceeded, qualified 'J' or 'UJ', i 

10·1004 AAB5597 Soil TAL MtIIIIII 19779 Men:ury holding time grouly exceeded, qualified '.1 or 'UJ', 

10·1002 MB5598 Soil TAL MtIIIIII 19779 Mercury I'IaIdinQ time grouIy exceeded, qualified '.1 or 'W', 

10-1011 MB5S99 Soil TALMMaIa 19779 Mercury holding time grOIIIy exceeded, qualified 'J or 'UJ', i 

10·1003 AAB5600 Soil TALMIlIIa 19779 Mercury holding time grossly exceeded, qualified '.1 or 'UJ', 

10-1611 AAB5601 Soil TAL ....... 19779 Men:ury holding time grcaIy elICIMIded. qualified '.1 or 'UJ', I 
10·1627 MBS605 Soil TAL ....... 19779 Men:ury hoIcIing time grOIIIy exceeded. qualified 'J or 'W, i 

10-1028 MB5606 Soil TAL ....... 19779 Mercury holding time grosaIy exceeded, qualified 'J' or 'UJ'. 

10·1039 MB5607 Soil TAL ....... 19779 Mercury holding lime~ exceeded. qualified '.1 or 'UJ', 

10·1039 MBSS14 Soil TALMMaIa 19779 Mercury holding time grouIy exceeded. qualified 'J or 'UJ, 

10-1092 MB6473 Soil TAL,.... 19785 IMercury hOlding time grouIy elICIMIded, qualified 'J' or 'W', 
10·1087 MB5487 Soil TALMMaIa 19785 Mercury holding time grossly exceeded, Qualified 'J' or 'UJ'. 
10-1012 AA85491 Soil TALMetala 19785 Mercury holding time groSlly exceeded, qualified '.1 or 'UJ', 
10-1605 MB54N Soil TALMecIIa 19785 Mercury holding limegroaaly exceeded, qualified 'J' or 'UJ', 

10·1086 AA85417 Sail TALMMaIa 19785 Mercury holding time~ exceeded.jl'ualified "1 or 'UJ', 
10-1093 MB54H Soil TALMItaiIa 19785 Meft:ury holding time grossly exceeded, qualified '.1 or 'UJ'. 
10-1090 AAB548S1 Soil TAL.. 19785 Mercury holding lime ~exceeded, qualified './ or 'UJ', 

10·1093 AABS501 Soil TALMecIIa 19785 Mercury holding time grossly exceeded, Qualified 'J' or 'UJ'. 

10·1017 MB5502 Soil TAL MecIIa 19785 Mercury holding time grossly exceeded. Qualified 'J' or 'UJ', 

10·1009 MB5?03 Soil TALMetaia 19785 Mercury holding time grossly exceeded, qualified 'J' or 'W', I 
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LOCAnON ID SAMPLE ID MATRIX ANALm sum REQUEST QUAUTY CONTROL (QC) COMMENTS
CODE NUIIBER 

10·1010 AAB5504 Soil TALMetaie 19785 Mercury holding time aroSIiY eXCHded, Qualified 'J' or 'UJ'. 
10·1090 AAB5506 Soil TAL ........ 19785 MefaJrv holding time aroS8iY exceeded, qualified 'J' or 'UJ. 
10·1087 AAS551 0 Soil TAL ........ 19785 MefaJrv holding lime aroS8iY exceeded, QUdfied 'J' or 'W'. 

10·1088 AAB55ff SolI TALMIIIIIs 19785 MefaJrv holding lime aroS8iY 1tXCoWIIded, qualified 'J or 'UJ. 
10·1005 AAB5512 Soil TAL ....... 19785 MefaJry holding lime grctIIy exceeded, QUdfied 'J or 'W. 
10·100e MS5513 SolI TALMIIIIIs 19785 MefaJry holding time grctIIy -=-cIed. qualified 'J or 'W. 

10·1007 MSS515 Soil TAL ........ 19785 MefaJry holding time gl'OSlly exceeded, qualified 'J or 'W. 
I 
I 

10·1088 MB551e Soil TALMIIIIIs 19785 MefaJry holding time gl'OSlly eXCHded, qulUfied 'J or 'W. 
I 

10·1021 AAB5517 Soil TAL ........ 19785 MefaJry holding time grollllY exoeeded, qualified 'J or 'W. 
I 

10·1092 MB5519 Soil TALMIIIIIs 19785 MefaJry holding lime grouIy elCCMdld. qualilled 'J' or 'W. 

10·1089 MB5625 Soil TALMIIIIIs 19785 MefaJry holding time grouIy exceeded, qualIlIed'J or ·W. 

10·1e19 MB5571 Soil TALMIIIIIs 19786 MefaJrv hoIdIna time aroatv 4tlCMCIed, qudtIed oJ or ·W. 

fO·1091 MB5582 Soil TALMIIIIIs 19785 MefaJry holding time grouIy exceeded. quaIiIIed 'J or ·W. 

10·1091 AAB5592 Soil TAL ........ 19785 Mercury holding time grouIy exoeeded, qualified './ or 'W. 

MefaJry hoIcIIng time grctIIy ox::eedect. qudIed'J or 'W. 

10·1025 MB5450 Soil TAL ........ 19792 Ak.mn.m (&4% and 71%) and chromium (89% and 74%) outside 
aIowed IWniIIt in on:'~~ Ml'l'lple. Up to 20% uncer1ainty ilT QC 
value. Data are not • 
Mercury holding lime grOIIIIy 4tlCMCIed. qualified 'J' or ·W. 

10·1015 MB5451 Soil TAL ........ 19792 AIurNnum (&4% and 71%) and chromium (89% and 74%) outside 
IIoMcIIirnitl in on:':::.0,00 ..,.",.. Up to 20% Ut1CIIIUinty in QC
YIIIue. Data Innot 
Mercury holding lime grOIIIIy uceecIacI. qualified 'J or ·W. 

10·1016 MB5452 Soil TAL ........ t8792 
AIuIrirun (&4% and 71%) and ctvcmium (89% and 74%) outside 
IIIawad IImiIIIn one ~..::..00 ..,.",.. Up to 20% uncartIinty in QCIv...: -DIIaInnot No 

MIINwy holding time...., .1MIIded. qudtIed'J or 'W. 

10·1028 MB5453 Soil TAL ........ 18792 
AIumkun (&4% and 71%) and c:t'IftImIum (8Kand 74%) 0U1Side 
IIIawad IImIIa in ~:.=..,.",.. Up to 20% uncartIinty in ac 
YIIIue. Data In not 
MefaJry holding time grOIIIIy -=-cIed. quaJifIed 'J or 'W. 

10·1035 AAB~ Soil TALMIIIIIs 19792 AkmInum (&4% and 71%) and c:t'IftImIum (8K and 74%) outside 
aIowed IWniIIt in one of two 00 ..,.",.. Up to 20% uncertainty in ac 
va.. oar. In not CluaIIIIed. 
MefaJry holding time gI'08IIy uceecIacI'....~_·J or 'W. 

10·1033 MB545I Soil TALMiltaia 19792 AIwninI.m (&4% and 71%) and chromium (89% and 704%) outside 
IIIowed 11mb in one of two 00 ..,.",.. Up to 20% uncertainty in QC 
value. Data In notc:iWIifiI.ci 
IMefaJry holding lime grOIIIy uceecIacI. qualified 'J or ·W. 

10·1024 MB5458 Soil TALMetaiI 19792 
Aluminum (&4% and 71%) and dItamium (89% and 74%) outside 
dowId 11mb in ~~~ Ml'l'lple. Up to 20% uncertainty in QC 
value. oar. In not • 
MefaJry holding time groaIy exceeded, quaHfiect './ or 'UJ'. 

10·1034 AABS457 Soil TAL Metals 19792 Aluminum (804% Ind 71%) and chromium (89% and 74%) outSide 
allowed limits in one of two QC sample. Up to 200/. uncertainty In QC 
value. Data are not aualified. 
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TABLE A-2 (CONTINUED)  

SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMUs1Q.OO1(a-d)  

10-1018 AAB5482 

10·1019 AAB5486 

10-1020 AAB5492 

10-1617 AAB5494 

10·1029 MB5S0S 

10-1027 AAB5528 

10·1004 AABS597 

10·1002 AABS598 

10-1011 AAB5599 

10-1003 AAB5600 

10·1811 AAB5601 

10·1827 AAB5605 

10·1028 AAB5606 

10-1039 MB5607 

10·1039 AABS614 

10·1668 AAB5569 

10-1 049 MB5570 

10·1063 AAB5572 

10-1001 AAB5573 

10·1067 AAB5574 

10·1883 AAB5575 

10·1064 AAB5578 

10-1661 AAB55n 

10-1650 AAB5571 

Soil 

Soil 

SoIl 

Soil 

Soil 

SoIl 

Soil 

SoIl 

Total uranium, 
strontium-90" 

Total uranium, 
strontium-90 

Total uranium, 
strontium-SO 

Teal uranium, 
strontium-SO 

Teal urri.m, 
strontium-SO 

Totli urlrlium. 
strontium-SO 

T0IIII uranium, 
strontium-SO 

TotIt uranium. 
strontium-SO 

19766 All QC Mlhin parametens. All data IIAI valid 

19768 AI QC Mlhin paramelens. All data IIAI valid 

19766 AI QC Mlhin paIWneIens. All data .... valid 

19786 AI QC within panrnetItI1I. All data .... valid 

18990 AI QC within ~. All data .... valid 

18990 AI QC within~. All data IIAI valid 

18990 AI QC within panrnetItI1I. AI data .... valid 

18990 AI QC WI\tIin parameters. AI data .... valid 

TotIt urlrlium. 
Soil strontium-SO 18990 AI QC within pararnetens:All data IIAI VIIIId 

Soil Total ulW'llum. 
strontium-SO 

Soil TOIIII annIum. 
strontium-SO 

Soil TotIt uranium, 
stromium-SO 

Soil Tat.II urri.m, 
ttrontiurn-8O 

18990 All QC will'lin parameIet'I. AI data .... VIIIId 

18990 AI QC within pararnetens. AI data .... valid 

18990 AI QC within parameters. AI data .... VIIIId 

18990 AI QC within panrnetItI1I. AI data IIAI VIIIId 

18990 

18990 

19881 

19881 

AI QC within parameters. AI data .... VIIIId 

Lew I'eCICMtries of ~~, the QC ...". (48% lind 16%). All the 
uranium reauIta .,. ~ ''/. 

Soil Tat.II UIIrIIum. 19881 Lew nICICMriM of ~~,theQC...". (48% lind 16%). All the 
IbOnIium-IJO uranium ,..,... .,.~ ''/. 

Soil Tat.ll1I'InIUnt. 1.1 Law I'4ICXMtriee of urrimI in the QC ...". (48% lind 16%). All the 
atranlIum-IO uranium ,..,.. .... QUIIiIIIId ''/. 

Soil Tat.IIlMWIIum. 19881 Law I'eCICMtries of ~!' the QC...". (48% lind 16%). All the 
sIrOnIIum-8O uranium reuta .,.au..a- ',/, 

Soil Tat.IIldIIIum. 19881 Lew I'eCICMtries of uranium in the QC ...". (48% lind 16%). All the 
ItIantIum-to uranium NIUIts .... aualillld ''/. 

Soil TotIt 1dIIIum. 19881 Lew recoYerieII of ~~ the QC ...". (48% lind 16%). All the 
strontium-to UfWIium reeuIta .,.~ ''/. 

Soil TotIt urri.m, 19881 Lew recoYerieII of uranium in the QC sample (48% lind 16%). Allthe 
stromium-SO UfWIium ,..,1111 are qualified 'J'. 

Soil TOIIII urrimI, 19881 Lew rec:ove".. of uranium in the QC...". (48% lind 16%). All the 
IUQntium.SO uranium resulta .... qualified '.I. 

10-1067 AABS51I Soil Tat.II annIum, 19881 Lew recoverieS of urlrlium in the QC sample (48% lind 18%). All the 
f­___f­__-+__-4~attonUum-~=:.::::SO::..~- UfWIiUm ntSUIts .... qualified 'J', 

10·1061 AAB5580 SoIl TotIt uranium, 1~~~~~'~of~uran~ium~in~the~QCC;sam;;pIe;;(48%;ji;~lIndind116e;%~)~.AAI~Itthhe;;-1 
strontium-SO 19681 I~';m results .... Qualified ''/. 
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TABLE A-2 (CONTINUED)  

SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMUs1Q..OO1(a-d)  

LOCATION 10 SAMPU: 10 MATRIX ANALm SUITE REQUiST QUA1.ITY CONTROL (OC) COMMENTSCODE NUMBER 

10·1031 AAB558t Soil Total Uranium, 
19681 Low ftlCO'leries of uranium in the ac sampie (48% and 16%). All the 

strontium·go uranium results are Qullifted 'J', 

10-1066 AAB5583 Soil Total uranium. 19681 Low rtlCO'leries of ul1lnium In the ac sample (48% and 16%). All the 
strontium-go uranium resuJlS are auIIIIIIId '.1. 

10-10"2 MaSS8.. Soil TOtal uranium. 19681 Low recove,... of ul1lnium In the ac sample (48% and 16%). All the 
strontium-90 uranium ntIUIIII areaulllflecl '.1. 

10-1062 AAB5585 SolI TOtal UtlltIium. 19681 Low rtICO'Ieries of =the ac sample (48% and 16%). All the 
strontium-90 uranium ntIUIIII are '.1. 

10-1060 AAB5SS6 Soil 
total uranium, 19681 Low r8CCMll'iel of uranium In the ac ample (48% and 16%). All the 
strontium-90 ul1lnium ntIUIIII are QUI/Ifted '.1. 

10·10..1 AABSS87 Soil Total uranium, 19681 Low ,recoveries Of= the ac sample (48% and 18%). All the 
strontium-90 uranIUm results are '.1. 

10-1030 MBSS88 Soil Total uranium, 19681 Low ,rtICO'Ieries of = the ac sample (48% and 16%). All the 
strontium·90 ul1ll"llum reeulta are '.I, 

10-10'" MaSSa9 Soil TOtal ul1lnium, 19681 Low recoveries of ~= the ac sample (48% and 16%), All the 
strontium-go uranium NSlItIare '.I, 

10-10St MB5S90 Soil Total uranium, 19681 Low ,rtICO'Ieries Of ~= 1M ac sample (48% and 16%). All the 
strontlum·90 uranaum ,... are '.I, 

10·10..0 MBSS91 Soil Total uranium, 19681 Low ~ Of = the ac sample (48% and 16%), All the 
strontium·go uranium I'8IUIta are 1.1. 

10-1050 MBSS93 Soil Total uranium, 19M1 Low ~ of ~= the ac sample (48% and 16%). All the 
strontium·go uranium readtI are '.1, 

10·1068 MB559" SolI Total uranium, 1sea1 Low rtICO'Ieries of =the ac sample (48% and 16%). All the 
strontium·90 uranium I'8IUIta are 1.1, 

10-1065 MB5595 Soil TatII uranium, 19Mt Low recoverieI of =the ac sample (48% and 16%). All the 
strontium-90 ul1lnium ,... are '.1, 

10·1052 MBS596 SolI Toc.I uranium, 1sea1 Low reccMKiee Of urMium In the ac sample (48% and 16%), All the 
strontium-90 uranium ntIUIIII are auIIIIIId '.1. 

10·1092 MBS..73 Soil 
TOIIII wn.n, 19705 Hi!;l1'1ICCMItIM in the ac IMIpIee for 1IJOntium-90 (121%) and uranium 
strontIuI'n-90 1(122% Ind t23%). All atthedlta are auaIIfted 'J', 

10·1087 AABS487 Soil TotlUuranium, 19705 I~r~~, the ac IeIIIpIM for 1IJOntium.90 (121%) and uranium I 
strontIuI'n-9O . 122% lind 123% , All at the dIta are qualified 'J', 

10·1012 MB5"91 SoU TotlUwn.n, 19705 I~ reccMIrieII ~,the-ac-...... for IIIrOntium-90 (t21%) and uranium I 
strontIuI'n-9O 122% Ind 123%, All at the dIta are QUIIIIfIed 'J'. 

10-1605 AAB5"93 Soil TOIIIwn.n, 19705 I~ rtoOWIrieIln the ex;,~ for IIIrOnIk.rn-IO (121%> and uranium I 
ICt'OI'II.tum-9 1(122%1nd 123%), All atthedltaareauallfted'J', ' 

10-1088 MBS497 Sol TOII!urIMIII. 18701 1~.I'tiCCN'I/Iee~,"~L~ for 1III'OI'ItUn-90 (121%) and uranium I 
~ 122% lind 123%, All at the dIta are QUdfted 'J', • 

10·1093 MBS498 Sol TOIIII wn.n. 18701 1~.1'tiCCN'I/Iee~ the ac...... ~~ (121%) and uranium 
1tfOnIIum-90 122% Ind 123%, All at the dIta are 'J', 

10·1090 MBNltt Soil Tctllwn.n. 19705 1~~: the ex;.~ fOr 1IIrOnth.rn-90 (121 %) and uranium 
IIn:IfItk.In.9O 122% Ind 123%, All of the dIta are au.IfIed 'J', 

10·1093 MBII01 Soil TotlUwn.n. 19705 I~ reccMII'IeI ~~. the<lC IM'PIM for IIIrOnIk.rn-IO (121 %) and uranium 
It1'Ontium-9O 122% and 123%, All of the dIta are qUllifled 'J'. 

10-1017 MIllOI' Soil TOIl! UI'IItIiI.m. 19705 Irigh recoYelies~ 1I'Ie-OC-IM'PIM fOrllJOntium.9O (121%) and uranium 
1tronIh.m-90 122">". Ind 123%. All of .... dIta are QUalifIed 'J', 

10·1009 MBUOS Soil Tatllwn.n. 19705 I~ rtlCO'leries ~."" ex; umpIrN ~:"-90 (121%) and uranium. 
stfOntium.9O 122%1nd 123% , AIIoftheditaare 'J', i 

10·1010 AAB550" SolI TOIa! ut1lIUn, 19705 High I'8COYfII'Ies in the ex; urnplea for IIIrOntium-SO (121%) and uranium I 
strontium-SO 1(122% and 123%), All of the dIta are CIUIIitIed 'J', • 

10-1090 AAS5506 Soil T0111 ul1lnium, 19705 
High rtICO'Ieries in the QC samplea for strontium·go (121%) and UranlUl'T~ ! 

strontium·go 1(122% and 123%). All of the data are Qualified 'J', . 
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TABLE A·2 (CONTINUED)  

".", 

SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMUs 0-001 (a-d) 

LOCATION ID SAMPLE ID MATRIX 
CODE 

10·1086 AAB5507 Soil 

10·1087 

10·1088 

10·1005 

10-1006 AAB5513 Soil 

10·1007 AAB5515 Soil 

10·1088 

10·1021 

10·1092 

10·1089 

10·1619 

10·1091 

10-1091 

10-1022 

AAB5516 

AAB5517 

AAB5519 

AAB5525 

AAB5571 

AAB5582 

AAB5592 

AAB5475 

AAB5484 

AAB5485 

AAB5488 

AAB5489 

AAB5490 

AAB5481S 

AAB548., 

AAB5507 

AAB5509 

AAB5514 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sod 

10·1084 

10-1085 

10·1084 

10·1096 

10-1022 

10·1095 

10-1094 

10-1096 

10-1084 

10·1085 

10-1086 

10-1094 

10-1096 
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TABLE A-2 (CONTINUED)  

SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMUs lG-001(&-d)  

LOCATION 10 SAMPLE ID MATRIX AHALYTI SUITE REQUEST QUALITY CONTROL (ae) COMMENTSCODE NUMBER 

10·1032 AAB5520 SoIl Tot.! ul'll'lium, 19782 Ul'll'lium tlICOVelY in the QC sample was 78%. Because ot this low 
strontium-SO recovery. ell ul'll'lium data ant QUalified '.I, 

10·1098 AAB5521 Soil TotIII uranium, 
strontium-SO 19782 Uranium tlICOVelY in the QC ~was 78%. Because of this low

Irecovery, all Ul'll'lium data.,. . '.I. i 

10-1053 AAB5522 SoIl TotIII UI'II'Iium, 19782 Uranium tlICOVelY in the QC ~wu 78%. Because of thiS low 
strontium-SO I~. all UIW'Ikm datil.,. '.I. 

10-10"3 AABS523 Soil TotII UlWlium; 19782 Uranium ~ in the QC ......wu 78%. Because of this low 
strontium-SO 11'eCCMIIY. ell Ul'll'lium datil .,. QUalified '.1. 

10·1025 AAB5"50 Soil TctIII ul'll'lium. 19785 AI QC within parametera. NJ datil .,. YIIIdstrontium-SO 

10·1015 AAB5451 Soil T otII UI'Inium, 19785 AI QC within parametera. NJ datil.,. validstrontium-SO I 
10-101lS AABS .. 52 Soil TotII ul'll'lium. 19785 AI QC within parametera. AI data .,.. YIIIdstrontium-90 

10·1028 AAB5453 Soil TotII unIt'Iium. 19785 AI QC WIItlIn ~. AI datil.,.. YIIId.vontlum-90 I 
10·1035 AAB545" Soil TotII UI'Inium. 19785 AI QC within pnmetenI. AI datil.,.. YIIIdItrontlum-90 

10-1033 AAB5455 Soil TotII UI'II'Iium. 19785 AI QC within parametera. AI datil.,.. YIIId I.vontium-90 

10-102" AAB5458 SoIl TotII UI'Inium. 19785 AI QC within ~ AI data.,.. YIIId I.vontium-90 

10-103" AAB5"57 Soil TctIII ulWIiLIm. 19785 AI QC within ~. AI data.,. YIIId 
:strontlum-90 

10-10 .. 7 AAB5<W8 SolI TotII UI'Inium. 18788 Itgh recovery inl~III!'IPIe for IJI'II'Iium (130%). All of the 
atrontIum-9O LlWlium data.,. '.I. 

10·1038 AAB5458 SolI TctIII UI'Inium. 18788 Itgh recovery in I~III!'IPIe for ul'll'liUm (130%). All of the I 

1tI'OntIum-90 UlWlium datil .,. '.I. I 

10-10 .... AAB5459 SolI TctIII UI'Inium, 19788 Itgh AICCMtty inl~III!'IPIe for ul'II'IiUm (130%). All of the 
1trontIum-90 urWIium data .,.. '.I. 

10·1008 AAB5480 Soil TctIII UI'Inium. 19788 HIgh recovery inI~III!'IPIe for UI'I/'IUn (130%). All of the 
1tI'OntIum-90 ........ m dIIla.,. '.I. 

10·1023 AAB5482 Soil TOIII UI'Inium. 18788 HIgh recovery in,~III!'IPIe for IJI'II'Iium (130%). All of the 
1tfOntium-90 UIWlium data .,.. '.I. 

10·10"5 AAB5483 SolI TOIII UI'Inium. 19788 HIgh AICCMtty in ,~III!'IPIe for urank.lm (130%). All of the 
1tJanIumo90 urWIium datil.,.. 'J'. 

10·1057 AAB548" SolI TctIII WIriLm, 19788 HIgh recovery inI~III!'IPIe for ul'll'lium (130%). All 01 the 
Itrontlurn-90 UlWlium datil .,. '.I. 

10·1823 AAB54I5 Soil TOIII UI'Inium, 19788 HIgh recovery in,~III!'IPIe for IJI'II'Iium (130%). All 01 the 
1tfOntium-90 I.nnium data .,.. '.I. 

10-10 .... AAB64I8 Soil TOIII cnnium. 19788 High recovery in ,~III!'IPIe for ul'll'liUm (130%). All of the 
1tfOntium-90 Ul'll'lium dIIla .,.. '.1. 

10-101 .. AAB64I7 SolI TOIII cnnium, 19788 High recovery in the QC III!'IPIe for ul'll'liUm (130%). All of the 
atrontIwn·90 Ul'll'lium data.,.. QUaIiIed '.I. 

10·10"6 AA..... SolI TOIII urriIm, 19788 HIgh recovery in the QC III!'IPIe for ul'll'liUm (130%). All of the 
1tfOntIum-90 ufWlium data .,.. quaIitIId '.I. 

10·1013 AA.... SolI TOIII urriIm, 19788 HIgh recovery in I~III!'IPIe for ul'll'liUm (130%). All of the 
sttontium-90 ufWlium data .,.. . '.1. 

10·1059 AAB5 .. 70 Soil T otII UI'Inium. 19788 High recovery in I~""" for uranium (130%). All of the 
strontium-SO ul'll'lium data .,.. . 'J'. 

10-1059 AAB5 .. 71 Soil TotII UI'Inium. 19788 High recovery in the QC sample for ul'll'lium (1300/0). A1lolthe 
strontium-SO Ul'll'llum data are qualified 'J'. 
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TABLE A-2 (CONTINUED)  

SUMMARY TABLE OF QUALITY CONTROL RESULTS FOR SWMUs 1O-001(a-d)  

• 

LOCAnON 10 SA..PLE 10 Q_~CODE AHALYT! SUITE 

10·1056 AAB5478 Soil m,
90 

10·1055 AAB5477 Soil TotI! uranium, 
strontlum-90 

10·1058 AAB5<478 Soli TotI! uranium, 
strontium-eo 

10·1048 AAB5<479 Soil Total ul'IInium, 
atrontIum-eo 

10·1038 AAB6480 SolI Total uranium, 
strontlum-90 

10·1037 AAB5481 Soil TotI! UfW1ium, 
strontlum-90 

10·1038 AAB5483 SolI TotI! t..II'Iri.m, 
strontlum-90 

1099 AAB2819 Soil TotaIlJI"II'IIum. 
strontlum-90 

10·1099 AAB2820 ~B
10·1054 AAB5518 SolI ' 

-90 

10·1098 AAB2821 Soil TotI! urlniUm, 
strontium-eo 

10·1098 AAB2822 SolI Total unnum. 
atrontIum·eo 

10·1097 AAB2823 SolI Total UI'W'tUn, 
ItrOntlum-90 

10·1097 AAB2824 Soil TotIIutw'IIUm, 
8trontlum-90 

10·1095 AAB5500 Soil TotI!lJI"II'Iium. 
strontium-eo 

REQUEST QUAUTY CONTAOL (ac) CO....ENTSNU..BER 

19788 High recovery in I~Pkt lor uranium (130%). All 01 the 
ul'llllum data are '.t. 

19788 High recovery In tne QC sample for uranium (130%). All of the 
uranium data are aualifled 'J'. 

19768 High recovery in tne QC sample for uranium (130%). Allofthe 
ul'lU'llum data are CIUdfIed 'J', 

19788 High rfICf.Nery In the QC sample for ur.nium (130%), Allot the 
uranium dIta are auaIItIed 'J'. 

19788 High recovery in the QC...". for uranium (130%). All of tne 
ul'llllum data are auallftect 'J'. 

19788 High recovery in tne QC I.IIY1J)Ie for ur.nium (130%), All of the 
uranium data are QUalified'.!. 

19788 HIgh rfICf.Nery In tne QC I.IIY1J)Ie for uranium (130%). All of tne 
uranium data are aualifteO. 'J'. 

19769 AI QC lMIhin parametenI. All data are VIIId 

19789 AI QC lMIhin parameters. All data are VIIId 

19789 AI QC wi\hi't parametenI. All data are VIIId 

19772 AI QC within parametenI. AI data are VIIId 

19772 AI QC within ~ AI data areVllld 

19772 AI QC wi\hi't pat1II'I'IIIter, All data are VIIId 

19772 AI QC lMIhin parameters. AI data are VIIId 

20452 All QC within parameters. AI data are veIId 

I 

I 

-Gamma ,. Gamma spec::troscOpy activity.  
°QC =Quality control  
eriE • High explosives.  
dUJ • Estimated trldetec:ted quanItIM.  
eJ ,. Estimated detected quantI1Iea.  
'SVOCs • Semivoiatlle organic ~. 

lIT AL Metals. Target analyte list ",...,."  
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TABLEA-3  

SUMMARY OF NON-DETECTED ANALYTES AT SWMUs lO-001(a-<t)  

ANALVTE 

NON· 
OETECTS 

COUNT MIN MAX 
Acenaphthene 6 0.32 0.33 

Acenaphthylene 6 0.32 0.33 

Amino-4,6-dinitrotoluene [2-] 29 0.073 0.075 

Anthracene 6 0.32 0.33 I 

Antimony 129 0.36 5.1 

Benzoic acid 6 0.8 0.84 

Benzo[a]anthracene 6 0.32 0.33 

Benzo[a]pyrene 6 0.32 0.33 

Benzo[b ]fluoranthene 6 0.32 0.33 

Benzo[g,h,i]perylene 6 0.32 0.33 

Benzo[k]fluoranthene 6 0.32 0.33 

Benzyl alcohol 6 0.32 0.33 

Bis(2-chloroethoxy)methane 6 0.32 0.33 

Bis(2-chloroethyl)ether 6 0.32 0.33 

Bls(2-chloroisopropyl)ether 6 0.32 0.33 

Bis(2-ethylhexyl)phthalate 6 0.32 0.33 

Bromophenylphenyl ether [4-] 6 0.32 0.33 

Butyl benzyl phthalate 6 0.32 0.33 

Chloro-3-methylphenol [4-] 6 0.32 0.33 

Chloroaniline (4-] 6 0.32 0.33 

Chloronaphthalene [2-] 6 0.32 0.33 

Chlorophenol [0-] 6 0.32 0.33 

Chlorophenylphenyl ether [4-] 6 0.32 0.33 

Chrysene 6 0.32 0.33 

Cyanide 35 0.38 0.46 

DI-n-butyl phthalate 6 0.32 0.33 

0f.n.0ctyI phthalate 6 0.32 0.33 

Dlbenzofuran 6 0.32 0.33 

Ofbtnzo[a,h]anthracene 6 0.32 0.33 

Dichlorobenzene (1.2) [0-] 6 0.32 0.33 

Dichlorobenzene (1.3) [me] 6 0.32 0.33 

Dichlorobenzene (1,4) [pel 6 0.32 0.33 

Dichlorobenzidine [3.3'-] 6 0.32 0.33 

Dichlorophenol [2.4-] 6 0.32 0.33 

Diethyl phthalate 6 0.32 0.33 
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TABLE A-3 (CONTINUED) 

SUMMARY OF NON-DETECTED ANALYTES AT SWMUs 1Q.OO1(a-d) 

NON· 
DETECTS 

ANALYTE COUNT MIN MAX 
Dimethyl phthalate 6  0.32 0.33 

iDimethylphenol [2,4-] 6  0.32 0.33 

Dinitrobenzene [1.3-] 0.05929  0.061 

Dinitrophenol [2,4-] 6  0.8 0.84 

Dlnitrotoluene [2,4-] 0.06135  0.33 

Fluoranthene 0.32 0.336  

Fluorene I 6  0.32 

Hexachlorobenzene 6  0.32 0.33 

Hexachlorobutadiene 6  0.32 0.33 

Hexachlorocyclopentadiene 6  0.32" 0.33 

Hexachloroethane 6  0.32 0.33 

Indeno[1,2,3-cd]pyrene 0.326  0.33 

Isophorone 0.32 O.6  

Methyl-4,6-dlnitrophenol [2-] 0.86  0.84 

Methylnaphthalene [2-] 0.326  0.33 

Methylphenol [2-] 0.336  0.32 

Methylphenol [4-] 0.32 0.336  

0.32 0.33Naphthalene 6  

0.8 0.84Nitroaniline [2-] 6  

0.86  0.84Nitroaniline [3-] 

0.8 0.84Nitroaniline [4-] 6  

0.32 0.33Nitrophenol [2-] 6  

0.86  0.84Nitrophenol [4-1 

6  0.32 0.33Nitrosodl-n-propylamine [N-] 

0.326  0.33Nitrosodlphenylamine [N-] 

0.840.86 Pentachlorophenol 

0.32 0.336 Phenanthrene 

0.326  0.33Phenol 

pyren. 6  0.32 0.33 

0.1720.167829 RDX 

0.34129  0.86Selenium 

0.06129  0.91Silver 

0.09Tetryl( methyl-2,4,6-trinitrophenylnitramine) 29  0.093 

0.32 0.33Trichlorobenzene [1,2,4-] 6  

0.8 0.84Trichlorophenol [2,4,5-] 6  

RFI Report 10-DOO1(IJ-d} A-1S September 5. 1995 
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TABLE A·3 (CONTINUED)  

SUMMARY OF NON-DETECTED ANALYTES AT SWMUa 1Q.OO1(a-d)  

ANALYTE 

NON· 
DETECTS 

COUNT MIN MAX 
Trichlorophenol [2,4,6-} 6 0.32 0.33 

Trinitrobenzene [1,3,5-] 29 0.089 0.094 

Trinitrotoluene [2,4,6-] 29 0.084 0.086 

September 5, 1995 A-20 RFI Report ID-0001(s-d) 
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TABLEA-4 

TA-10 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMUs 1()'()01(a-d) 
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4.56 <3 19.:; 
5.7 <3.5 2:; 

2.78 <2.3 32.3 
35 <1.4 25.6 
1.44 <3.4 21.4 
3.01 <5.3 42.7 
52 <5 425 

4.75 <8.2 421 
5.74 <7.7 306 
4.24 <88 289 
8.1 <1.8 17 
4.83 <2.7 20.1 
5.29 <2.4 75.8 
387 <2.6 23 
3.09 3.1 21 ; 

2.18 <2 13.9 
3.63 <8.4 31.8 

2 .• ' <7.1 31 
4.39 <7.7 29.S 
331 <8.5 339 
481 <66 22.6 
3.11 168 299 
3.11 3.7 26 S 
3.89 <37 293 
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TABLE A-4 (CONTINUED) 

TA-10 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMUa 1D-001(.d) 
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TABLE A-4 (CONTINUED) 

TA-10 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMUs 1Q-001(a-d) 

... .... ..,.. ~ c.... ~ CCIIIIII c:......., .... '-' ........ ....- IIIrcwy .... ...... s-... TIIIMuaI 

I» ... 1.14 at 0.14 • IIA: t .. IIA - IIA .. ta I. IIA IIA '.1 
u .. 11. U1 :u .... au It.l IU ... II ... I. 1.1 .7 •• a. u 

• .. 1 t I. 1. 11 • 21 U I. a .... • 1 .. 1 .. t 

AnIIIII ..... ..,.. ~ c:...... ~ CIIIII c.,.. ... .... ......... ...... ..., ..... ....... ..... ....... 
cO." ..... 1 ..... cO .• .... <I.' ...... <1.3 281. .. .. 41. 1S7 cO .• <1.7 <-4$0 <80.5 <0.27 

cO." <21.8 ..... cO •• .. <1.1 <0.71 <1.3 171 • a.4 <1147 118 cO .• <1.2 .... 1 ... 57 <0.28 

<0." <211.1 cO.'" cO." .... d.7 cO.7 4.7 ... 10 20.3 <112 I. <0.08 <2.1 <81 .. <81.1 <0.28 
d.2 71.7 cO.'" cO .• 1440 6.3 <4 ..... 6 I. 16.2 1130 ... cO.04 4.1 1140 <114.7 <o.a 
<1.1 101 cO." cO.7I 

,_ 
'.1 4 6.4 •• ".3 1410 411 cO.04 4.' I. <411 .• <0.211 

cO.11 14.3 cO." cO.77 1100 5.1 <3.2 <4.2 a 140 12.6 <N8 23. cO.o.- <3." <85t <42.5 <0.28 
<UI <32 .• cO .• cO .• 1_ 2.4 <1.1 <".3 1530 10.4 d70 321 <0.04 d.1I <570 <88.8 cO.41 

<0 .• 41.1 cO.'" cO." 1300 U <1.4 4.5 4410 I.' cIllO 213 <0.04 <1.2 <7. d21 cO.21 
<0.71 114.1 cO.1I cO .• 4350 3 <1.2 1.2 "IIO 11.1 <1140 121 <0 .• <3.4 1220 <115 <0.2' . · . . · . - . . . . 
cl." 71.5 cO.' cO.N 3110 3.' cU 33.' 1710 II.' <1740 213 cO .• 4.7 2110 <111.11 <02. 

<0.111 51.2 cO.1I cO.31 uao :u <2.2 <2.6 4410 10.1 <804 2111 cO .• <3.4 <til <85.3 <0.28 
cO.5I c4O.1 <0.'" cO.35 <1000 <2 <1.' <2.3 3110 10.' ell35 254 cO .• <2.1 c858 <113.7 <0.27 
<0.65 dl.2 cO.31 <0.34 <- <1.1 <0.71 d.l 2170 3.7 <2115 151 <0 .• cl.2 <342 <71.2 <0.28 

· - . · 
<0.65 <11.5 <0.28 cO.34 <314 <1.2 <0.'" <1.1 2120 3.3 <22fI 111.1 <0 .• <1.2 <271 <82.8 <0.28 
<1.3 '4 cO.83 <0.7 33too 3.2 <2.5 1.1 1500 17 1510 240 cO •• <8.1 1 100 <71.3 <0.41 
2.1 .5 .• <0.17 cO .• 2310 4.1 <2.7 1.6 7_ 24.2 121iO 285 cO.07 <".3 1470 <72 <0.28 
<1 72." <0.51 cO.75 :n1O 4 .• <2.8 5.3 .540 23 .• 1110 jWIO <0.08 <4.2 1120 < .... 2 <0.38 
<1 12.6 cO .• cO.7" 1740 4 .• <3.. <4.5 7120 12.' 1 010 210 <0.04 4.' 1120 <. <0.27 

<1.1 UO <1.1 cO." 7410 a .• <3.' 7.4 liDO 21.5 1710 332 cO .• 4.1 1820 <44.8 <0.28 
cO.12 42.' cO.5 <0.34 1830 2 ct.' "'.a '110 11.7 <8811 127 cO.04 <2.1 <820 <45.7 "'.26 

<0 · . . - . - - . . 
<0.74 <25.1 <0 .• cO.a7 1470 d.' <l.t <2 .• 5_ '''., <1150 255 cO.04 d.1 <5511 <711.5 <0311 
<0.114 <211.5 cO .• ' cO.'" 471 2.7 <1.4 d 51lO ••• <871 171 cO.04 <U <Ul < .... , ,,0.26 

.' 

~ ..... " ....... &c 
t:lO 141 aDGO 
6.11 • .2 101 

,IIA 1. 4 

~ " ....... lIIIc I 

UI8 <3.4 14 
5.8 <2.1 11.1 
3.3 <3.9 357 
2.52 122 31.8 

3.17 17.3 2811 
2.27 11.2 30.5 
4.07 c4.9 52.2 
3.37 d.l 29.2 
4.8 <6.4 23.3 

4.95 
3.2 <9.6 31.5 
3.4 <5.5 221 

2.98 <4.2 20 
1.53 <3.1 13 

Uill <2 11.5 
2.85 <7 32.7 
3.21 <8.5 35.1 
4.02 <8.3 31.7 
2.54 10.4 2B.l 
2.88 11.9 38.6 
1.115 <4.9 17.9 
2.57 

! 

(, 
3.91 <4.3 373 
2.42 <5.5 298 

~ 
:::0 
'1:. 
'~ 

:t 



(J) 

~ 
il 
:I 

t 
,!II .... 
~ 
UI 

lIo 
~ .. 

:n 
:!! 
;a 
'b 

! ... 
9 
8 
C) ... 
iii' 
~ 

0IIf'_ 
U'4UIfOll --..... 

~ 

lOCA1IOItI1i 
10-1067 
.0-1088 
10-10611 
10-1014 
10-1014 
10-1014 
10-1015 
10-1015 
10-1018 
10·1018 
10-1018 
10·1086 
10-1011 
10-1087 
10-1081 
10-1018 
10-1088 
10-1019 
10-1019 
10-1080 
10-1080 
.0-.011. 
10-10111 
10-1092 

~ 

SAL" n. 
un." 

_. 
CRIll." • 

UM.EID ........ 
AA86578 3. 
AA86584 3 t3D 

AA8I5I4R 3011 
AA81472 1I114O 
AA81475 lBO 
AA8I4I5 2140 
AA81474 3010 
M85418 828 
M85487 2170 
AA811507 lOi2O 

AA85501R 774 
AA85501Rl 2560 

M85487 .210 
M851110 2110 

M851110R . 
MBIIII11 2140 
M85511 141 
M85!i25 2 '00 

M85525R I. 
M85 .. 1111 2_ 

M8IIIOI 3240 
M85512 1130 
AA851192 2710 
M85473 2830 

TABLE A-4 (CONTINUED) 

TA-10 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMUs 1G-001(CHI) 

.... ..... ..,.. ~ C4IIcMa eM .... CoWl Cepr .... lMd ......... ........ iIIIIKwr IIidIeI ............ SocIIa n.... 
UI •• LM • '.14 III ..... I. .... .. IIA .. I. •• IIA IIA ... 
I ... I. UI U ..- au .1.1 11.7 

_. 
II .... . .. Lt .. , .... UM U 

I • • 1 ~~ ~-'! .. ~ ,---It U L-'~ 
, LIt • I. I. I 

...... ..... i ...... ~ c-. a..... CIIII ew- .... ...... ...... --- ......, .... ........ ...... ...... 
cO .... 47.' cO.57 cO. ... .... <1.' <1 4 11140 • 412 113 cO.04 4.4 <670 <48.1 <0~26 

cO.1I 2&2 cO.47 cO.14 <11'1 <t .• <t.l 4.4 4_ ••• •• 247 0.05 4.' <736 50.11 cO.26 
0.'7 <26.2 0.47 cO.. 711 '.3 0.' 2 4440 ... 122 241 cO.04 2.1 701 <50.8 cO.26 
cO.1I <H. I cO .• cO. ... ., d.7 <1 .., .. -11.' 487 Itt cO.04 <1.7 <413 46 .• eO. 48 
cO.42 ell1.' cO.. cO.4' e117 <1.5 cO.lI d.1 uao 8.7 442 124 cO.04 <1.7 451 <50.' cO.46 
cO.42 4".7 cO ..... cO." 474 <1.3 cO •• 4.' 4 • ••• e'" 227 cO.04 <1.7 <458 <55.5 cO. 48 
<1.3 43.2 cO ..... cO." 1240 1I.1 <1.4 '.2 10. U 480 2111 cO.05 <1.7 <831 <511.11 <0.48 

eO.42 <7.3 cO.tl <0.. <14. cUt cO.lI cO.73 .- 2 .• <1111 71.1 cO.04 <1~7 <144 435 cO .• 
cO.1i4 <23,' cO .• cO.17 cUI < •.• cO.75 4.4 4 1m) •• 7 c414 1111 cO.03 <1 .• dI3$ clO1 cO.as 
O.H 44.' cO .• cO .• ~ <1.4 cO.12 4 •• 4140 4.1 <471 151 cO.03 4.1 <584 28.4 cO.48 
cO.83 7.1 cO." cO.14 111 <1.1 cO.74 cl.4 3106 3.1 150 1113 cO.04 <1.7 151 dOlI <0.46 
cO.54 <9.5 0.15 cO .• <351 <1.2 cO .• 1.3 3440 ••• <213 1117 <0.04 <1.7 <22' <46.7 <0.28 
cO.54 cl1.4 cO 32 cO.43 <323 <1.1 cO.7 <'.7 4250 5.4 <2211 168 cO.02 <1.3 c2IICI c1l2.3 cO.28 
cO.12 <31.4 cO.'" cO." <4GI <1.1 4.4 <1.1 4340 4.11 <331 37. cO.03 cl.11 <435 <12.2 cO.2' . . . . . - . . . . - . 
cO.54 41 cO.48 cO.'" <74. <1.1 <1.1 4.4 4t70 I.' <402 113 cO.03 <1.1 <488 c78-11 cO.35 
cO.1i4 c73 cO .• cO." 401 <1.1 cO.7 cl.1 2BO 1.4 <, ... 83.5 <0.02 <1.' <1M 43.11 cO.28 
cO.1I4 111 0.'" cO.'" 501 <1 .• <0.71 4.3 4350 4.4 <371 .M cO.02 4 < .. 42 .... 2 cO.28 
cO.1I4 <20 cO.'" cO.'" <MIl <, .• cO.7 2.2 3787 II.' I' ,.., .41 0.03 , .. .. 17 43.' <0.28 
cO .... 44.1. cO.48 cO.'" .... <2 <1.' 4.4 .. ItO U . < .. 72 ~ .111 <0.02 <1.2 <500 <70.5 . 
cO .... <3D." cO.1I cO." <711 2.5 <'.4 <1.4 5BO U 471 ,. cO.03 4.' <13' ce4.' cO.26 
cO .... <'5.' cO.I' cO.N 41Ie .... , cO.7 <1.1 5'20 3.a <2U '11 <0.02 <'.11 <26, <13.4 cO.26 
cO.83 <30.5 cO.53 cO.34 <150 < .... <'.3 4." .000 7.2 <508 234 cO.03 4.3 <4117 <43.3 cO.211 
O.M <23 0.44 cO. ... <1115 <1 .• 0.' 4.7 4310 4.5 < .... 2 .... cO.O' <'.11 .. ,11 <'7.7 <O~ 

..... v ..... 
a. 54' 
1.7, tI.2 
III •• 

IkuiIIa v ........ 
2.38 <5.2 
3.09 <4.1 

3.7 
1.99 <3.9 
1,52 <2.6 
2,06 <3J} 
4,04 <5,1 
1111 el,3 
5.92 <4~ 1 
2.81 <2.5 
2.114 2 
5~32 <4 
1.65 <2~ 1 
2.34 <4,4 
231 
2.59 <3,3 
1.28 <1.9 
2.58 <3.5 
2.77 3.2 
2.06 <4.4 
4.4' <5~6 

1.411 <3 
2.54 <6.6 
2.66 <4.5 

Zinc: 
DOlO ,., 

.. 

Zinc: 
28.5 
32.3 
28~3 

23 
23.1 
26,5 
27.6 
8~2 

26.1 
112 
187 
282 
233 
218 

22~8 

256 
21,6 
292 
248 
26~ 1 
285 
30.1 
211 

~ 
::t1 
~ 
c:l 
;:{ 

( 
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TABLE A-4 (CONTINUED) 

TA-10 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMUs 1D-001(a-d) 

....... ..... ..... ........ c ....... _ 
SAL" n. UI ,. Uf UWEUfGII --- w" I •• n .. ,,. Ul ...... 

CROL' I • • 1 

lOCA'IlOII1I IAM.IID ---- *-III ..... ...... 
10'1092 M85473A 2831 <0.5" 22.7 <0." 
10·10112 AA855111 2140 <0.16 <21.7 <0 .... 

10·10113 M854118 1150 <I." cl1.3 .. 0.34 

10·10113 AA85501 3_ <o.e <31.3 <0.51 

10·10114 M854111 2070 cO.42 <24.3 <0.31 

10·10114 AAII5SOII 11. <0.42 <12.' <0.21 

10·10114 AA8650IR . 
10·1095 AA85<188 4110 cO ... 4 <3 •.• <0.' 
10·10115 AA85500 -
10·1095 AA85524 2240 <0.54 c24.2 <0.4 

101096 AA85<184 2250 <1.4 <23.11 <037 

10·1096 AA854110 1400 <0.42 <13.3 <0.21 
10,1096 M85514 1210 <0.52 <132 <0.21 

10·1096 M8552 I 2240 <0.75 <248 <0.37 

10·1097 AA82123 4150 <0.82 <38 <0.12 
10,1097 M82124 3370 cO. 111 <3011 <05 

101097 AA82824R -
10·109ll M82121 1 MO cO.54 <17 2 <0.32 

10·1098 AA82121R 

10·10118 M82122 2500 <0.55 <21.1 <0.35 

101099 AA82819 3180 <0.73 <2'.11 <0.46 

10·10911 AA828111R . . 
10·10911 M82120 I. <0." <15.11 <0.32 

10· 180S. MBS4113 21150 cO. 55 c24.5 <0.411 

10·11111 M85801 1 4110 cl.7 <18.11 <0.44 

10·11111 AA854114 2110 cO.7' d2.5 cO. 73 

10·181. AA85571 2170 <0.16 <111.' <0.47 

10·1623 MBI> ... 5 5330 2 .• 411.3 <0.111 

10·1827 AA85605 1170 <1.3 c13.7 <0.31 

10·1650 AA85518 10lI0 <1.3 71.' <0." 
10,1681 AA85577 5040 d.l 88.8 <0 .... 

10·1663 AA85575 7170 <1.7 78.11 <0.18 

101668 MB5589 3550 <0.54 <37.3 <0.' 

aSAl Screening action level. (EPA 1994, 1222~ 
fUrl Upper tolerance limit. 
''GAOL = Contract-required quantilation limit 
dNA eNol available 

~ Calc_ an.iuIII CoIIIII e...-
II 1.14 • IIA" I. 
n 14_ 14.2 11.1 11.1 
1 I. I. 11 I 

~ c:.w. a.-iIIa CoIIIII e...-
<0.34 1581 <1.1 <0.7 2.2 
<0.31 <n4 <1.5 <1.1 <4.' 
<0.34 <3112 cl.1 <0.7 <1.' 

<0.'" <U6 <1.11 <1 <2.' 
cO.43 <U4 <I.' "'.3 <2.2 
cO .• <237 <1.' <0." <1.4 

· . 
<0.7' 1110 3 <1.4 <4.1 

· -
cO.3I <!lit 24 <0.'9 <13 
<0.54 d07 2.3 <1.1 <2.4 
<0.4 <307 <1.2 <0.11 <1.11 

<0.411 <325 <1.5 <011 <1.7 

<0.5 <115 <1.' <1.' <2.4 
<0.34 <110 2.' <1.11 <2.4 
<035 <7 .. 2 3.1 <16 <2.1 

<0.34 <3Ie <1.4 <0.7 <1.11 
. · 

<0.34 <580 2.' <1.' <1.' 
<0.38 <715 2.' d.S <2.5 

. -
cO.34 <302 d.' <1.t <2 
cO.35 1310 <1.7 <0.72 <2.1 
cOOl c501 <0.75 <0.' 17.7 
<0.34 <.30 <1.6 <0.7 cl.4 
<0 .• 10lI0 2.2 <IU2 ca.2 
<0.35 1470 3.4 <2 <4.2 
<0.08 <3111 <0 .• cO.51 <1.' 
<0." 1410 6 <3.' < .... 

cO.88 3470 4.4 <2.' <4 

<0." 2310 4.11 <3.' 1.7 
cO.35 1 190 2.7 <1.' <3.3 

IIraoI lMII ......... ........ ...., .... ......... ~ 'I'hIIIiuIn 
IIA 4_ IIA .. IS I. NA IIA 1.1 
u. JI I •• I. '.1 .. f .1. UII U 
II U I. I .... • I. I. 2 

N l4IIII ........ ....... ...., .... ........ ..... ...... ... ".1 .. 44 158 <0.02 1.2 <480 71.4 <0.28 
5130 4.11 <5.11 253 <0.03 <2 <!II7 <71.1 <0.35 
1220 3. <257 414 <0.03 cl.2 <227 <37.' <0.28 
5410 5.5 c802 204 <0.03 <2.5 <11. <73.5 <0.26 
4110 10.2 <385 1118 <0.04 <1.7 <432 <47.4 <0.48 
2130 7.2 <lIS 131 cO.04 <1.7 <213 <21.2 cO.48 

. . . · - . 
1t70 17.2 <712 242 <0.04 <2 <1134 <111 <0.48 

- . . -
4 "0 4.3 <410 243 <0.03 <1.2 <412 <551 10 
4Il10 11.1 <418 162 <0.04 <1.7 <466 <502 <0.47 
211G 3.9 <271 10. <0.04 <1.7 <272 <45 <0.46 
2120 '.4 <2111 11711 <0.04 <1.7 <24' <37.3 <0.46 
4530 10 <400 1116 <0.04 <1.7 <456 <51 <0.47 
5340 8.1 c870 238 <0.04 cl.2 <111 <88.4 <0.28 
4420 '.3 <1102 177 <0.04 <1.8 <1114 <115 <0.21 

. · . 
2140 7.1 <304 114 <0.04 <1.2 <4711 <114.1 <0.211 

. 
.840 U <412 32. <0.04 <1.2 <462 <73.11 <0.211 
.110 5.1 <5411 225 <0.04 <1.2 <540 <734 <0.211 

- - - -
31. 3.3 <305 12,. ... cO.03 <1.2 c385 <7115 <0.26 
4010 4.' <.11 143 cO .• <1.7 <!II2 <96.4 <0.27 
4870 '.3 c304 III <0.04 <0.115 <2Il8 c124 <0.56 
6 OlIO 13.2 <188 241 <0.04 cl.2 <517 <381 <0.28 
.. 270 10 <472 243 <0.04 <3." 438 <88.7 <0.27 
47a 11. .. <1122 1711 <0.02 c4 1 190 dOl <0.27 
3870 5 <1711 Ifill "'.04 <0.47 c212 <125 <0.58 
7440 1 •.• 1050 381 <0.04 4.1 1280 <!II.5 <0.34 
51140 18.2 1030 25. cO.04 <3 1080 <40.5 <027 
8 "10 255 1350 381 cO.08 <6.3 1300 <119.9 <0.3 
5010 13.5 <75 .. 21 .. cO.04 I~ <832 <55.3 <0.26 

1IrIII_ 
v ....... 

no m 
1.71 _.2 
IIA I • 

.,...... v ...... 
3.25 4.4 
2.211 <5.8 
1.011 <3.2 
3.38 <5.4 
2.011 <4.1l 
1.3 <2.6 

1.32 
5.14 <6.7 
3.27 

<4.3 
2.6 <4.6 
1.6 <2.7 
1.'4 <2.8 
2.52 <5.3 

4 <6 
283 <5 

1.98 <3.2 
2.25 
2.03 <5 
3.17 <6.2 
3.02 
1.2 <4 

3."3 <33 

".2 <2.1> 
5.02 <1.7 
".1 <3 
5.27 <5.9 
4.3 <1.6 

3.32 <9.9 
3.2 <7.7 

2.91 <10.7 
303 <5 1 

lft: 23_ 
1., 
.. 

lft: 
22.8 
278 
438 
28.8 
23.5 
14.2 

3\,2 

23 
225 
14.4 
134 
20.6 
25.6 
206 

16.5 

321 
332 

158 
19 1 
34 I 
384 
34 I 
208 
291 
31.1> 
304 
41.3 
35.2 I 

~, 

~ 
:::0 

'" 'IJ 
.:; 
"; .... 
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COMPARISON 
LEVELS FOR 

SOIL SAIIPLES (....., 

LOCATION 10 
10-1001 

10-1001 

10-1002 

10-1003 

10-1004 

10-100S 

10·1006 

10-1007 

10-1008 
10-1009 
10-1009 

10-1010 

10-1011 

10-1012 

10-1013 

10-1014 

10-1015 

10-1016 
10-1017 

10-1018 
10-1019 

SALI 
tIlL' 

CRQL' 

SAllPLE 10 
AAB5544 

MB5573 

MB5598 

AAB5600 

AAB5597 
AABS512 

AAB5513 

AAB5515 

AAB5460 

AAB5S03 
MB5503R 

AAB5504 

AAB5599 

AABS491 

AAB5469 

AAB5467 
AAB5451 

AAB5452 

AABSS02 

AAB5482 

AAB5486 

TABLEA-5 

TA·10 ANALYTICAL RESULTS FOR RADIONUCLIDEANALVTES DETECTED AT 
SWMUa 1G-001(a-d) 

AmIrIciu .. 241 81fiunt.140 Cerlum·l44 Culu.137 CobIlt-60 Europlu .... 152 Neptunlu .... a7 Ruthenium·l06 

11 HA I. 4 0.' HA HA 1. 
HAl HA HA 1.4 HA HA HA NA 
HA HA HA HA HA HA HA NA 

AmIItcJ __ 241 8 ...... 140 Ceriu.144 CUlu .... 137 CobIIt-60 Europlu .... l52 Neptunlu .... a7 Ruthenium-l06 

0.144 27.8 -0.184 0.335 0.017 0.125 0.009 0.3 

- - - - - - - -
- - - - · - · -
- · - · · · - · 
- · · · · - - -
· · · · - - - · 
- - - - · - · -
· · - - · - - -
- - · · - · · -
- - · - - - - -
- · · - - - · -
- - · - - - - -
· - · - · · - · 
· · · · · - · · 
· - · · · · - -
- - - - - - · -
- - - - - - - · 
- - - · · - - -
- - - - - · · · 
- - - - - - - -
- - - - - - - -

----

Sodium-22 

1.3 

NA 
HA 

Sodlum-22 

0.017 

-
-
-
-
· 
-
-
-
-
-
-
· 
· 
· 
-
-
-
· 
-
-

Strontium·90 

5.9 

1 

NA 

Strontium-90 

-
-0.7 

0.1 

0.53 

1.09 
-0.56 

0.62 

-0.01 

-0.16 

-0.17 

0.33 

O.S 
-0.01 

1.67 

0.61 

-0.13 

0.28 
-0.12 

1.11 
0.03 

-0.71 

. 

I 

.-, 

~ 
~ 
~ 

<:::I 
~ 
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COM'AmsOH 
LEVELS FOR 

SOIL SAMPlES 
(IIIWkQ) 

LOCAnON 10 

10-1020 

10-1021 

10-1022 

10-1022 

10-1023 

10-1023 

10-1023 

10-1024 

10-1025 

10-1025 

10-1025 

10-1025 

10-1026 

10-1026 

10-1026 

10-1027 

10-1028 

10-1029 

10-1030 

10-1031 

10-1032 

10-1032 

10-1033 
10 1033 

L._ 

SAL' 

UTL" 
CRQLc 

SAMPLE ID 
;\;\85492 

M85517 

M85461 

M85485 

M85462 

A;\85462R 

M85608 
;\;\85456 

;\;\85450 

;\;\85450R 

;\;\85609 

AA85609R 

;\;\85453 

M85453 

M85616 

;\;\85526 

;\;\85606 

M85505 
;\;\85588 

;\A85581 

AAB5520 

AAB5611 

AAB5455 

AAflS543 

TABLE A-5 (CONTINUED) 

TA-l0 ANALYTICAL RESULTS FOR RADIONUCLIDE ANALYTES DETECTED AT 
SWMU. lG-001(a-d) 

AMrtclum-241 aarium-1'" Cerium-1 .... Ce.lum-137 Cob.lt~ Europium-152 Neptunlu .. 237 Rutheniu .. l06 

17 NA .4 4 0.9 NA NA 14 

NA' NA NA 1.4 NA NA NA NA 
NA NA NA NA NA NA NA NA 

AMrtcl .... 241 a ......... 1 ... c.rw.-l .... C..1 .... -137 Cobaft.tO Europium.152 Neptunlum-237 Ruthenium-l06 

- - - - · · - · 
· · - · · · · -
· · · · · · · · 
· · · · - · · · 
- - - · · - - -
· · - - - - · -

0.025 -77.3 -0.134 0.619 -0.027 0.096 -0.029 -0.162 

- · - · - - - -
- - - - - · - -
- - - · - - - -

0.013 -14.6 0.08 0.225 -0.002 0.166 -0.023 0.248 
-0.02 34.3 -0.052 0.3 -0.002 0.166 -0.038 0.149 

- - - - - - - -
- · · · · · - -

-0.029 15.9 -0.201 0.285 -0.019 0.086 -{).011 -0.119 

- · - - - - - · 
- · · - · - - · 
· - - - · · - -
· · - - · · · -
- - - - · · - -
- · - · - - - -

0.031 7.21 0.07 '0.041 -0.024 0.15 -0.016 -0.23 
- - - - - - - -

0002 505 0014 0216 0038 0.351 -0.014 -0.037 
----

Sodium-22 

1.3 

NA 

NA 

Sodlum-22 

-
· 
-
-
-
-

-0.007 

-
-
-

-0.003 

-0.001 

-
-

-{).009 

· 
-
· 
-
-
-

-0.004 

-
-0.027 

Strontium-90 

5.9 

1 

NA 

Strontium-90 

0.31 

-0.38 

0.43 

0.47 

-0.03 

-0.2 

-
0.35 

-0.33 

-0.58 

-
-

-0.06 

-0.06 

-
-0.21 

0.19 

0.16 

0.65 

0.14 

-0.12 

-
0.13 

-

'.,! 

t 
\ 

;:0 

~ 
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COMPARISON 
LfVELS FOR 

SOIL SAMPLES , ...... 
L0CA11ON ID 

10-1034 
10-1038 
10-1039 
10-1039 
10-1040 
10-1040 
10-1041 
10-1041 
10-1041 
10-1042 
10-1043 
10-1044 
10-1044 
10-1044 
10-1045 
10-1045 
10-1045 
10-1046 
10-1047 
10-1048 
10-1048 
10·1049 
10-1050 
In IWil 

L._ .... 

SAL' 

Ull1 

CROLl 

SAIIPLE ID 
AA85457 
M85483 
M85807 
AAB5814 
MB5591 

MB6591R 
MB5687 

MB5587R 
MB5589 
MB5584 
MB5523 
MB5459 
MB5486 
MB5612 
MB5463 

MB5463R 
MB5613 
MB5468 
MB5449 
MB5479 

AAB5479R 
AAB5570 
AAB5593 
AABS590 

TABLE A-5 (CONTINUED) 

TA·10 ANALYTICAL RESULTS FOR RADIONUCUDE ANALYTES DETECTED AT 
SWMUs 1D-001(a-d) 

~ID-241 BarlulD-l40 Ctrlum-l44 C..lum·137 Coball" EuropIum-152 Heplunlum·237 Ruthenlum-l06 

17 NA 14 4 0.9 NA NA 14 

NA- NA NA 1.4 NA NA NA NA 

NA NA NA NA NA NA NA NA 

AMricJa.241 ......... 140 CtrIIa-l44 Ctlium·137 Cobalt .. EuropIum·152 HeptunIum-237 Ruthenium-1M 

- · · - · · · -
- · - · - - - -
- - · - - - - -
- - - - - - - -
- · - - - - · -
- - - · · · - -
- · - - - - - -
- - · - - - - -
· · · - · · - . 
· - - - - - · -
- · - - - - - -
- - · - - - - -" 

- · - - - - - -
-0.006 18.2 0.118 0.22 0.004 0.15 -0.024 -0.122 

- - - · - - - -
· - · · · - · -

0.023 -47.3 0.117 0.282 0.016 0.109 -0.004 -0.391 

- - - · - - - -
- · - · - - - -
- - - - - - - -
- - - - - - - -
· - · - - - - -
· - · - - - - . 

- - -

~ 
:::0 
~ a 
::t 

Sodium-22 Stronllum-go 

1.3 5.9 

NA 1 
NA NA 

Sodlum-22 Strontium-go 

- 0.62 

- -0.03 

- 0.29 

- 0.58 

- -0.53 

- 0.31 

- -0.21 

- -0.36 

- 0.15 

- 0.23 

- 0.43 

- 0.04 

- -0.19 
0.001 -

. 0.01 

- -0.13 
0.001 -

- -
- -0.05 
- -0.15 
- -0.14 
. 0.82 

- 0.04 
-

.-' 
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COMPARISON 
LEVELS FOR 

SOIL SAIIPlES 
(IIIt'I) 

LOCAnON 10 

10-1052 

10-1053 

10-1054 

10-1055 

10-1056 

10-1057 

10-1058 

10-1059 

10-1059 

10-1060 

10-1061 

10-1062 

10-1063 

10-1064 

10-1065 

10-1066 

10-1067 

10-1067 

10-1068 

10-1068 

10-1084 

10-1084 

10-1084 

SAL· 

UTL· 
CRQLc 

SAllPLEIO 
AAB5596 

AAB5522 

AAB5518 

AAB54n 

AAB5476 

AAB5464 

AAB5478 

AAB5470 

AAB5471 

AAB5586 

AAB5580 

AAB5585 

AAB5572 

AAB5576 

AAB5595 

AAB5583 

AAB5574 

AAB5579 

AAB5594 

AAB5594R 

AAB5472 

AAB5475 

AAB5495 

... ,. 

TABLE A-5 (CONTINUED) 

TA-10 ANALYTICAL RESULTS FOR RADIO NUCLIDE ANALYTES DETECTED AT 
SWMUa1D-001(HI) 

........ 2.1 Bulum-l40 Cerlum-l44 eellum-137 Coban-to Europlum-152 Neptunlum-237 Ruthenlum-106 
". 11 NA .. • 0.9 NA NA 14 

NAI NA NA 1.4 NA NA NA NA 

NA NA NA NA NA NA NA NA 

AMIk:I .... 2.1 BIrI __ 140 c.tu .. 144 eellum-137 CobaIt-60 Europlum-152 Neplunlum-237 Ruthenlum-106 

- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - . - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -

~ 

Sodlum-22 Strontlum-9Q 

1.3 5.9 

NA 1 

NA NA 

Sodlum-22 Strontlum-9Q 

- 0.28 

- 0.33 

- -0.04 

- -0.12 

- 0.46 

- -0.71 

- 0.25 
- -1.13 

- -0.38 

- 0.42 

- 0.14 

- 0.27 

- -0.84 

- 0.64 

- -0.01 
\, 

- 6.26 
- -0.06 

- -0.39 
- 0.27 
- 0.49 

- 0.17 ~ 
- 0.24 
- 0.06 

~ 

~ 
cc; 
~ 
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COMPARISON 
LEVELS FOIl 

SOl. SAIIPLES , ... 
LOCATION II 

10-1085 

10-1085 

10-1085 

10-1086 

10-1086 

10-1086 

10-1086 

10-1086 

10-1087 

10-1087 

10-1088 

10-1088 

10-1089 

10-1090 

10-1090 

10-1091 

10-1091 

10-1092 

10-1092 

10-1092 

Fll093 
-" 10-1093 

10-1094 

SAL-
mil 

CRGLe 

SAIIPLE ID 
AAB5474 

AAB5474R 

AAB5496 

AAB5497 

AAB5507 

AAB5507R 

AAB5507Rl 

AAB5507R2 

AAB5487 

AAB5510 

AAB5511 

AAB5516 

AAB5525 

AAB5499 

AAB5506 

AAB5582 

AABS592 

AAB5473 

AAB5519 

AAB5519A 

AAB5498 

AAB5501 

AAB5489 

TABLE A-S (CONTINUED) 

TA-10 ANALYTICAL RESULTS FOR RADIONUCUDE ANALYTES DETECTED AT 
SWMU. 10-001(a-d) 

......... 2 .. , 1allum-140 Cldum-144 Colum-137 CobaIHO EuropIum-152 Neptunlum-237 Ruthenium-1M 

11 NA 14 4 U NA NA 14 

NA- NA NA 1.4 NA NA NA NA 
NA NA NA NA NA NA NA NA 

~2"1 ....... ,. Cerfula.144 CoIum-I37 CobaIHO EuropIum-152 1tepbm1um-237 Rutbenlum-ll11 

- - - - · - - -
· - - - - - - -
- - · · - - · -
· · - - - - - -
- - - - - - - . 
- - - - - - - -
· - - · · - · -
- - - - · - - -
- - - - - - · -
- - · - - - · -
- - - - - - - -
- - - - · - - -
- - - - - . - -. 
- - - - - - - -
- - · - - - - -
- - - · - - · -
- - - - - - - . 
- · - · - - · -
- - - - - - - -
- - - · - - - -
- - · - - - · -
- · - - - . - -
- - - - - - - -. 

~ 
~ 
~ 
~ 
:::t 

Sodlum-22 Strontium-gO 

1.3 $.I 

NA 1 

NA NA 

SodIum-22 Slrontlum-90 

· -0.15 

- 0.72 

- 0.16 

- 0.17 

- -0.34 

· -0.16 
--- 0.39 

- -0.55 

- 0.71 

- 0.19 

- -0.27 

- -0.21 

- 0.41 

- -0.37 

- -0.51 

- 0.32 

- -0.17 

- 0.18 

- -0,54 

· 0.33 

- -0.42 

- 0,26 

- o 19 

-
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COMPARISON 
LEVELS FOR 

SOIL SAMPlES 
(mg/klll 

LOCAnON 10 

10-1094 

10-1095 

10-1095 

10-1096 

10-1096 

10-1096 

10-1096 

10-1097 

10-1097 

10-1098 

10-1098 

10-1098 

10-1099 

10-1099 

10·1605 

10-1611 

10-1617 

10-1619 

10-1623 

10-1627 

10·1650 

10-1661 

SAL' 
unll 

CRQLc 

SAIIPLE 10 

AAB5509 

AAB5488 

AAB5500 

AAB5484 

AAB5490 

AAB5514 

AAB5521 

AAB2823 

AAB2824 

AAB2821 

AAB2821A 

AAB2822 

AAB2819 

AAB2820 

AAB5493 

AAB5601 

AAB5494 

AAB5571 

AAB5465 

AAB5605 

AAB5578 

AAB5577 

TABLE A-5 (CONTINUED) 

TA-10 ANALYTICAL RESULTS FOR RADIONUCUDE ANALYTES DETECTED AT 
SWMUs 1G-001(a-d) 

AlMrtclu.2A1 B.rtum-140 Cerlum-l44 C •• lum-137 Cobalt .. Europlum-152 Neptunlum-237 Ruthenlum-l06 

17 NA 14 4 0.' NA NA 14 
NA- NA NA 1.4 NA NA NA NA 

NA NA NA NA NA NA NA NA 

AnIIdcIum-241 ........ 140 eanum-l44 Clllum-137 CobIn .. EuropIum-152 NepI"0I,,m-237 Ruthenlum-106 

- - - - - · - · 
- - - - - · · · 

- · · - - - - -
- · - · - · - -
- - - - - - - -
- - · - - - - -
- - - - - - - -
- - - - - · - -
- - - - - - - -
- - - - - - - -
- - - - · - - -
- - · - - - - -
- · - - - - · -
- - - - - - . - -
- · - - - - - -
- · - - · - -
- - - - - - - -
- - - · - - - · 
- - - - - - - · 
- · · - · - · -
- · - - · - - -

· - · · · -

Sodlum-22 

1.3 

NA 

NA 

Sodlum-22 

-
· 
-
-
-
-
-
-
-
-

-
-
-
· 
· 
· 
· 
-
-
· 
-
-

Strontium-to 

5 .• 

1 

NA 

Stronllum-tO 

0.06 

0.26 

-0.15 

-0.14 

-0.04 

-0.16 

0.06 

-0.18 

0.53 

-0.2 

-0.23 

-0.13 

0.08 

-O.B 

-0.07 

0.06 

0.53 

0.05 

-0.36 

0.25 

0.5 

0.36 

~ 
;:0 

~ 
\) 
't .. , 
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TABLE A-5 (CONTINUED) 

TA-10 ANALYTICAL RESULTS FOR RADIONUCLIDE ANALYTES DETECTED AT 
SWUUs1D-001(a-d) 

~2Cl .... u ...... 140 
COMPARISON 

SAL- 17 NA LEVELS fOIl 
SOIL SAll'US un' NA- NA 

(1IItIIkI) 
CRale NA NA 

lOCAnON II SAMPLE ID AInIrIcl..-2C1 ....... 1 .. 

10-1663 AAB5575 0 0 

10-1668 AAB5569 - . 
·SAl = Screening action Ievel.(EPA 1994. 1222) 
bUTl = Upper tolerance 1mIt. 
"CRQl • Contrect-required quantitation limit. 
4NA = Not available. 

CeIIum-144 
64 
NA 
NA 

CeII .. I44 

-
-

Cesiu ...... 137 CobIn .. Europlum-152 Neptunlu ...... 237 Ruthenlu ...... 1. 
4 U NA NA 14 

1.4 NA NA NA NA 
NA NA NA NA NA 

C.Uum-137 . Cob ..... Europium-lSI NIpIunIu ...... 237 Rutblnium-106 

- off' . . - -
I-t y . . . . -

Sodlum-22 StronUu ...... 90 
1.3 5.9 

NA 1 
NA NA 

Sodlu ...... 22 Strontlum-90 
. 0.48 

- 0.03 
--

.-' 

~ 
~ 
~ 
Cl 
::t 

( 
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TABLEA-6 

TA-10 ANALYTICAL RESULTS FOR ORGANIC ANALYTES DETECTED AT 
SWMUs 1Q-001(a-d) 

COII'AHlSOIi ADIIo-~ 14-) 
LEVEUi fOIl 

SAL" MA' soa. SAIIPLlS ..... elo! MA 

LOCATION D · ...... D ..... 2~14-1 
10·1001 AAII5544 <0.09 

10-1023 AAB580I <0.092 

10-1025 AAB5809 <0.09 

10-1028 AAB5618 <0.09 

10-1032 AAB5611 <0.091 

10-1033 AAB5543 <0.091 

10-1034 MB5610 <0.091 

10-1035 AAB5615 <0.09 

10-1044 MB5612 <0.091 

10-1045 MB5613 <0.09 

10-1085 MB5547 <0.09 

10-1090 MB2818 <0.09 

10-1094 MB5542 <0.09 

10-1097 MB2823 -
10-1097 AAB2824 

10-1097 MB5536 <0.09 

10-1097 MB5540 <0.09 

10-1098 MB2821 

10-1098 MB2822 -
10-1098 MB5537 <0.09 

10-1098 MB5539 <0.09 

10-1099 MB2819 -
10-1099 MB2820 -
10-1099 AAB5535 <0.09 

10-1099 AAB5541 <0.09 

10-1605 AAB5529 <0.09 

10-1611 MB5530 <0.09 

10-1617 AAB5548 <0.09 

10-1619 MB5545 <0.092 

10-1623 MB5527 <0.09 

10-1627 AAB5531 0.157 

10-1650 AAB5528 <0.091 

10-1661 AAB5532 <0.092 

10-1663 AAB2817 <0.091 

10-1668 AAB5546 <0.091 

"~~AL - SUemllfl'l aclH1[lll'vd (fPA 19~)4. 1212) 

'I.I HJI 

rJA 

Lulllr,11 1 It~q'JlI,·d Ijll.!I!!!! •• tll)!II!!lllt 

N"I dV,III.IIII" 

~12") 
1 

0.33 

DiIIIIroIoII-.I2,6·) 
<0.092 

<0.094 

<0.092 

<0.092 

<0.092 

<0.092 

<0.093 

<0.092 

<0.092 

<0.092 

<0.092 

<0.092 

<0.092 

<0.33 

<0.32 

<0.092 

<0.092 

<0.33 

<0.33 

<0.092 

<0.092 

<0.32 

<0.33 

<0.092 

<0.092 

<0.092 

<0.092 

<0.092 

<0.094 

<0.092 

0.789 

<0.092 

<,0.094 
.,0092 

<0092 

HIIX Nltroblnnnl II~I"I NIIroIoI_lo-) 

4 GOO 5.3 100 100 
MA 0.33 NA MA 

HIIX ......... NIIroIoIuIne 1"1 ~Io-) 

<0.164 0.104 <0.159 <0.137 

<0.168 0.098 <0.163 <0.141 

<0.164 <0.074 <0.159 <0.137 

<0.164 <0.074 <0.159 <0.137 

<0.165 <0.075 0.213 <0.138 

<0.185 <0.075 <0.18 <0.138 

<0.188 <0.075 <0.181 <0.139 

<0.163 <0.074 <0.159 <0.137 

<0.185 <0.075 <0.18 <0.138 

<0.164 <0.075 <0.18 <0.138 

<0.183 <0.074 <0.159 <0.137 

<0.183 <0.074 <0.159 <0.137 

<0.163 <0.074 0.21 <0.137 

- <0.33 - -
- <0.32 

<0.164 <0.074 <0.159 <0.138 

<0.164 <0.074 <0.159 <0.137 

<0.33 

<0.33 -
<0.164 <0.074 <0.159 <0.137 

<0.164 <0.074 <0.159 <0.137 

- <0.32 - -
- <0.33 -

<0.164 <0.074 <0.159 <0.137 

<0.183 <0.074 <0.159 <0.137 

<0.164 <0.074 <0.159 <0.138 

<0.183 <0.074 <0.159 <0.137 

<0.164 <0.075 <0.159 <0.138 

1.58 0.154 <0.182 <0.14 

<0.164 <0.075 <0.18 <0.138 

<0.185 <0.074 0.435 0.21 

<0.185 <0.075 <0.16 <0.138 

<0.167 <0.076 <0.162 <0.14 

<0.164 <0.075 <0.16 <0.138 

<0.164 <0.074 <0.159 <0137 

NIlrOlol_ IP-) 
100 
NA 

NIIroIoI_ IP-I 
<0.184 

<0.189 

<0.185 

<0.184 

<0.186 

<0.188 

<0.187 

<0.184 

<0.186 

<0.185 

<0.184 

<0.184 

<0.184 

-
<0.185 

<0.185 

<0.185 

<0.184 

<0.184 

<0.164 

<0.185 

<0.184 

<0.185 

<0.188 

<0.185 

0.469 

~ 
<0.186 

<0.189 

<0.185 ~ 

'" .~ <0185 

~ 
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APPENDIX B STATISTICAL COMPARISON OF TA-10 SURFACE SAMPLING RESULTS FOR 

INORGANIC AND RADIONUCLIDE CHEMICALS 

Inorganic. and Radlonucllde. that Exceed the Background ScrHning Value. 

Five inorganics (copper, nickel, mercury, thallium, and zinc) and two radionuclides (strontium-90 

and uraniu m) had concentrations greaterthan the upper tolerance level (UTL) orthe maximum observed 

concentration in the LANL background soil data. The concentration of one of the inorganics (thallium) 

and one radio nuclide (strontium-90) also exceeded the screening action level (SAL). 

The data are presented for four groups, and these groups represent sampling locations that are 

different distances from the firing pads. The "canyon" samples were collected from the bottom 

of 8ayo Canyon and represent the closest locations to the firing pads. The "slope" samples are 

located further from the firing pads on the talus slopes on the northern and southern portion of 

8ayo Canyon. The "mesa" locations. which are most distant frol"l'l'the firing pads, include sites 

on Otowi or Kwage Mesas, or sampling locations in 8arrancas Canyon. The "channel" locations 

are in the active stream channel in 8ayo Canyon, and are considered as a separate group 

because they represent sediment rather than soil samples. The channel data are presented as 

a separate group so that the reader can visually compare the sediment concentration to the soil 

samples. and determine if there is any evidence for migration of chemicals offsite through the 

stream channel. 

The background comparison is graphically displayed with "box plots· (see discussion for 

specific inorganic and radionucllde analytes below). The box plots show the actual values (as 

filled circles) at each potential release site (PRS) where the background screening value was 

exceeded. The ends of the box represent the "Inter-quartile" range of the data distribution. The 

inter-quartile range is specified by the 25th percentile and 75th percentile of the data 

distribution. The line within the box plot is the median (50th percentile) of the data distribution. 

Thus, the box indicates concentration values for the central half of the data. and concer .ltion 

shifts can be readily assessed by comparing the boxes. If the majority of the data is represented 

by a single concentration value (usually the detection limit), the box is reduced to a single line. 

Copper soil concentrations were observed above the UTL in three canyon samples and one 

mesa sample (Fig. 8-1). The three copper results are signifIcantly greater than the maximum 

of the background data. The mesa data are not significantly different from the LANL background 

data (Fig. 8-1). and the slope and stream channel copper concentrations are mostly less than 

25th percentile of the background data. All of the copper concentrations that exceeded 

background are significantly less than the copper SAL of 2 800 mg/kg. 
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Mercury was measured above the background screening value in one sample in each of the 

canyon and slope location groups (Fig. B-2). There is no significant difference in mercury 

concentration between the location groups (Fig. B-2). The two mercury concentrations that 

exceeded background are significantly less than the mercury SAL of 23 mg/kg. 

Only one nickel result exceeds the background UTL. This value significantly exceeds the 

background range (Fig. B-3). Most of the remaining nickel concentrations are less than the 25th 

percentile of the background data (Fig. B-3). The slope and the stream channel nickel 

concentrations are less than those observed in the canyon or mesa location groups. The one 

nickel concentration that exceed background is significantly less than the nickel SAL of 

1 600 mg/kg. 

There is one thallium result that exceeded both background and the thallium SAL. A concentration 

of 10 mg/kg was measured at one location in the stream channel (Fig. B-4). This one value 

represents an exception to the trend for the sediment data less than the lower quartile of the 

background data. However, all of the remaining thallium data is within the lower half of the 

background data. 

The uranium UTL was exceeded in nine samples. in the following numbers per location group 

four canyon samples. one slope sample. three mesa samples, and one stream channel sample 

(Fig. B-5). It is important to note that only two (one canyon and one slope) concentration value s 

exceed the maximum observed value in the background data. All of the soil sample. groucs 

(canyon, slope. and mesa) exhibit a modest distribution shift relative to the background data 

(Fig. B-5). There is no statistically significant difference between the LANl background data 

and the TA-10 location groups (Table B-1). Statistical significance was measured by using the 

Wilcoxon rank sum test to determine if these site results are greater than background data. Th e 

Wilcoxon rank sum test is one of the statistical methods suggested in the lANl Environmental 

Restoration Project policy paper "Statistical Comparisons to Background, Part 1" (Environmenta I 

Restoration Project Assessments Council 1995. 1218). However, neither the concentrations 

greater than the background maximum nor this non-statistically significant distribution shift are 

important relative to the natural uranium SAL of 95 mg/kg. 

The concentration pattern for zinc is similar to nickel (Fig. B-6). In fact, the only zinc 

result that exceeded the zinc background UTl was measured in sample AAB5614 at locatior 

10-1039, the identical sample where nickel was measured above its UTL. 

The strontium-90 background screening value was exceeded in three samples. which include::: 

one sample in each of the canyon. slope and mesa location groups (Fig. B-7). One strontium-9C 

result in the Slope location group also exceeds strontium-90 SAL of 5.9 pCi/g. There is r::: 

September 5, 1995 8-2 RFI Report 10-001(a-dl 
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TABLE B-1 

SUMMARY OF STATISTICAL COMPARISONS OF LANL BACKGROUND 
TO TA-10 URANIUM RESULTS 

LOCATION NUMBER OF MEAN STANDARD WRS
b 

PROBABILITY
c 

GROUP SAMPLES CONCENTRATION· DEYIA'r!ON RESULT 

(Z-YALUE) 

Background 50 3.41 0.80 NAd NAd 

Canyon 30 3.87 1.40 1.53 0.063 

Slope 25 3.85 1.24 1.60 0.055 

Mesa 37 3.73 1.25 0.79 0.215 

Stream 42 2.59 1.12 -4.63 1.00 
channel 

• All values are in units of mglkg. 
II WRS • WIlcoxon rank sum t88t result, which Is ducrtbed In the LANL background policy paper (Envtronmental Restoration 

Project Assessments CouncIl 1995, 1218). The result Is presented as a Z·value, which measures the amount Of difference 
between background and each group. '. 

C Probabilities greater than 0.05 are not atatIItIcaIIy sIgnHIcant. 
d NA • Not applicabfe. 

significant difference between the majority of the strontium-90 concentration data, and the 

median strontium-90 concentration is close to zero for all four location groups (Fig. B-7). 

BACKGROUND ANALYSIS OF BERYLLIUM 

Beryllium was not measured above the background screening value in any sample. However, 

the LANL Environmental Restoration Project policy paper "Statistical Comparisons to 

Background, Part 1" (Environmental Restoration Project Assessments Council 1995, 1218) 

suggests that additional background analyses should be considered if either arsenic or 

beryllium is a chemical of potencial concern (COPC) from historical knowledge of the site. The 

RFt Work Plan for au 1079 identified beryllium as a COPC from historical activities at the firing 

pads (LANL 1992.0783). The additional background analysis of beryllium was to compare the 

correlation between iron observed in the site data to the LANL background. Longmire and others 

(Longmire et al. in preparation, 1142) showed that there is a significant correlation between the 

concentration of Iran and berytllum in LANL soil. A release would be identified by detecting a sample 

where the concentration of beryllium significantly exceeds the usual range in beryllium forthe measured 

iron concentration. For example, if a site sample is measured to have 10000 mg/kg iron. concentrations 

of background beryllium are expected to range between 0.5 and 1.2 mg/kg (Fig. B-8). A 

measured beryllium value of 1.5 mg/kg or larger for soil that measured 10000 mg/kg iron would 

be evidence of an isolated beryllium release. If the site beryllium data fall consistently above 

the data scatter for the background observations on the beryllium-iron plot, this would be 

evidence for a systematic beryllium release at the site. As is clearly shown in Fig. B·8, the 
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TA-10 surface data exhibit the same linear relationship between beryllium and iron as do the 

LANL background data. Thus, this additional background analysis for beryllium confirms the 

initial conclusion based on comparing site beryllium data to the beryllium UTL. 

SUMMARY 

The vast majority of the TA-10 surface data are within background for naturally occurring 

inorganic chemicals or regional background associated with fallout for cesium-137 and 

strontium-90. Summing the results of all metals and radionuclides, there were nine samples 

above background in the canyon samples. three samples above background in the slope 

samples. seven samples above background in the mesa samples. and two samples above 

background in the stream channel samples. In addition. the pattern of observing some 

modestly elevated (greater than UTL) results in each region is consistent with the shrapnel 

reports. which showed that the shrapnel was present up to, 1 400 to 2 700 ft from the former 

firing sites. These widely dispersed and modestly elevated inorganic results also indicate that 

the 500 ft grid spacing was adequate to characterize potential releases from the firing sites. 

Another important result is that the channel samples generally had the lowest concentrations, 

which is consistent with the expected background sediment concentrations. and also shows 

that there is no substantial migration of these chemicals off site. 
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Fig. B-1. Box plot summary of copper for T A-1 0 data location groups. The UTL is calculated 
from LANL Background Soil Data. 
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Fig. B-2. Box plot summary of mercury for TA-10 date location groups. The rnulmum Is 
derived from LANL Background Soli Data~ 
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Fig. B-3. Box plot summary of nickel for TA-1 0 data location groups. The UTL Is calculated 
from LANL Background Soil Data. 
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Fig. B-4. Box plot summary of thallium for TA·10 data location groups. The maximum Is 
derived from LANL Background Soli Data). 
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Fig. B-5. Box plot summary of uranium for TA-10 data location groups. The UTl is 
calculated from LANL Background Soli Data. 
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Fig. B-6. Box plot summary of zinc for TA-10 data location groupa. The UTL is calculated 
from LANL Background Soli Data. 
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Fig. B-7. Box plot summary of strontium-gO for TA-10 data location groups. The maximum 
is calculated from the LANL Environmental Surveillance reports. 
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