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EXECUnVE SUMMARY 

This Resource Conservation and Recovery Act {RCRA) Facility Investigation Report describes 

the Phase I, voluntary corrective action {VCA), and Phase II investigations performed on the 

west side of building TA-3-30 within technical area (TA)-3, the main technical area at Los 

Alamos National Laboratory {LANL). 

TA-3 contains the core of operational facilities at LANL. Included in TA-3 are the principal 

administration buildings, library, cafeteria, shops, warehouses, several large laboratory buildings 

housing diverse groups and programs, and numerous smaller buildings serving specialized 

functions. TA-3 is almost completely developed. Roads and large paved parking lots surround 

the buildings. Unpaved areas are landscaped. Approximately one-third of the area, including 

the Administration Building and the Chemistry and Metallurgy Research {CMR) Building , is 

enclosed within a security fence for controlled access. TA-3 is bounded on the north by 

300-ft-deep Los Alamos Canyon and on the south by 80-ft-deep Twomile Canyon. 

The investigations targeted activities associated with SWMU 3-01 O(a), deposition of waste 

vacuum pump oil, originating from a vacuum pump repair shop located in the southwest corner 

of building TA-3-30, the Laboratory's general warehouse. 

The purpose of the RFI Phase I Investigation was to define the nature and extent of 

contamination suspected to be present at the site based on historical site knowledge. The 

purpose of the VCA was to remediate soil contamination known to be present at the site as a 

result of the Phase I Investigation. Finally, the purpose of the Phase II Investigation was to 

characterize the nature and extent of VOC contamination identified during the VCA, and to 

determine if further remediation was necessary to protect human health and the environment. 

The results of the human health risk assessment indicate that potential noncarcinogenic health 

risks are below levels of concern for occupational and recreational {trail user) scenarios. In 

summary, the VCA was successful in removing the source term for the volatile constituents, 

and reducing concentrations of lead and mercury in the soil to concentrations below levels of 

concern, therefore SWMU 3-01 O(a) is recommended for no further action {NFA). 
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1.0 INTRODUCTION 

This report presents the results of the Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) for potential release site (PAS) 3-01 O(a), a former vacuum pump 
repair shop at technical area (TA)" -3, the main technical area at Los Alamos National 
Laboratory (LANL). Included in this report are summaries of Phase I, voluntary corrective 
action (VCA), and Phase II activities at building TA-3-30; analysis approach: data assessment: 
risk assessment; and site-specific results, conclusions, and recommendations for 
PAS 3-010(a). More precisely, PAS 3-010(a) is solid waste management unit (SWMU) 
3-010(a). 

1.1 Background 

SWMU 3-01 O(a) was used from 1950 to 1957 to dispose of used vacuum pump oil from the 
pump repair area in building TA-3-30 (Fig. 1-1 ). Contaminants in the oil included radionuclides 
and metals, particularly mercury. The disposal site is approximately 40ft long by 15ft wide and 
is located on a moderately steep hillside on the western margin of TA-3. As shown in Fig. 1.2, 
the site is bounded on the east by building TA-3-30, on the west by a primitive road (currently 
used as a recreational footpath), and on the north and south by small thickets of ponderosa 
pine, pinon pine, juniper, and scrub brush. A surface water drainage transects the lower quarter 
of the site and flows down to the eastern edge of Twomile Canyon, which drains west
southwest to the Rio Grande. 

1.2 RFI Phase I Activities 

Five preliminary soil and sediment samples were collected in 1992 to identify the potential 
contaminants of concern (PCOCs) for SWMU 3-01 O(a). Laboratory analysis revealed total 
mercury levels from 0.002 mg/kg to less than 2 mg/kg in all five samples; however, all five 
samples were less than 0.025 mg/L for mercury TCLP analysis. One sample also revealed total 
petroleum hydrocarbons (TPH) at 37 100 mg/kg. The analyte list for the 1993 Phase I sampling 
campaign was based on these results, which indicated that mercury was the principal 

contaminant of concern and that TPH was a PCOC. Detected concentrations of organic 
constituents, including polychlorinated biphenyls (PCBs), were below Environmental Restoration 
(ER) Project screening action levels (SALs), and were therefore omitted from the 1993 

sampling campaign analyte list. Following the 1992 sampling, LANL and the New Mexico 
Environment Department (NMED) Surface Water Quality Bureau of the Water Quality Control 
Commission entered into an agreement to remove all mercury-contaminated soils to a 
concentration of 20 ppm and TPH-contaminated soils to a concentration of 100 ppm. 

RR Report for SWMU 3-010(a) 1 April 28, 1995 
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The Phase I sampling plan conducted in 1993 was designed to determine the horizontal and 

vertical extent of mercury contamination in the soil, to define TPH concentrations around the 

site, and to determine if water quality standards were being exceeded fr~m runoff at the site. 

A sampling grid was established over and around the visible erosion channel, including the 

area of greatest contamination (determined by 1992 sampling results). Composite samples 

were collected from each of the ten rows and columns of the grid and analyzed for total metals, 

TPH, and radiological constituents (plutonium-238, plutonium-239, tritium, and cesium-137). 

Discrete samples were collected from 42 grid points and analyzed for total mercury. Six more 

samples were collected from the downgradient elevated metals area [determined by x-ray 

fluorescence (XRF)] and submitted for toxicity characteristic leaching procedure (TCLP) 

metals analysis. Surface water samples were collected from the stream channel below the site 

during three separate storm events and analyzed for; total and dissolved metals, TPH, tritium, 

isotopic plutonium, cesium-137, and gross alpha, beta and gamma radioactivity. 

1.3 VCA Activities 

The VCA at the SWMU 3-01 O(a) site consisted of removing the soils (engineered fill placed 

during the construction of building TA-3-30) within the grid area described in the Phase I 

sampling campaign. Removal of the soils occurred in three separate lifts and was intended to 

segregate specific contaminants (mercury; low-level radiological constituents cesium, 

plutonium-238 and -239; higher levels of tritium; and TPH), thereby minimizing the quantities 

of waste soils having special disposal needs. Following removal of the third lift, confirmatory 

samples for _mercury and benzene, toluene, ethylbenzene, and xylene (BTEX) were collected 

from the soil and/or tuff remaining at the bottom of the excavation. Mercury concentrations in 

the soils after lift two were below SALs. However, the volatile organic compound (VOC) 

analysis that was done in lieu of BTEX analysis revealed the unexpected presence of VOCs 

other than BTEX. Because the extent of VOC contamination was not known and the presence 

of VOCs created mixed waste problems, the VCA could not be completed as a final remedy for 

the site. A Phase II site investigation work plan was written and executed in 1994. 

1.4 RFI Phase II Activities 

The Phase II site investigation was conducted during September and October 1994 in the area 

surrounding the open excavation created by VCA activities. The primary objective of the field 

investigation was to determine the subsurface concentrations of VOCs, TPH, and tritium and 

the area significantly affected by these constituents. Field activities consisted of preparing the 

site for heavy equipment use, which included backfilling the excavation with clean fill. A 
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bentonite layer was applied to the excavation before the excavation was backfilled to inhibit 

water from percolating through the site. A soil vapor probe survey was implemented, followed 

by a drilling and sampling program that was based, in part, on the soil vapor data. Seven 

boreholes were drilled, one used as a monitoring well and one used to obtain geological 

characterization data. 

2.0 ENVIRONMENTAL SETTING 

2.1 Climate 

The Pajarito Plateau climate is characterized by a semiarid, temperate mountain climate with 

summer temperatures typically ranging from a low of 50 degrees to a high of 80 degrees 

Fahrenheit during a 24-hour period (Bowen 1990, 0033) . Winter temperatures generally range 

from the teens to about 50 degrees during a 24-hour period. The annuar precipitation on the 

higher-elevation, western portion of the Laboratory in the vicinity of TA-3-30 is about 18 in .• 

with much of the precipitation occurring during summer rain showers in July and August. Runoff 

events occur during these brief, intense summer thundershowers and also during the spring 

snowmelt, causing intermittent streamflow in the nearby canyons. 

2.2 Geology 

The bedrock at the site is Bandelier Tuff, a 1.2 million-year-old ash-flow tuff formed by gas

charged ash eruptions in the Jemez Mountains. Although the tuff was formed by eruption of 

numerous individual flow units, groups of flow units that erupted near the same time tended to 

cool as single cooling units. Hence, the tuff consists of a smaller number of cooling units than 

eruptive units. The temperature of the cooling units and the rate of cooling controlled the 

degree of welding (fusing the individual hot, glassy ash particles under the weight of the 

deposit), porosity, permeability, and mineralogy of the cooling units. Thus, the cooling units 

rather than primary flow units dominate the physical and hydrologic properties of Bandelier 

Tuff. 

SWMU 3-01 O(a) is probably located on cooling unit four, a densely welded unit of the upper 

Bandelier Tuff, although detailed mapping of flow units within Bandelier Tuff has not extended 

to this site. Some lateral and vertical variability in grain size and other mineralogical and 

physical properties is present within unit four due to inhomogeneities in flow and/or cooling 

properties and secondary alteration. Unit four is an estimated 25 to 30m thick at TA-3-30 based 

on extrapolation of existing mapping and on a core hole located about 320 m east of SWMU 

3-01 O(a) (Gardner et al. 1993, 0848). 
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2.3 Hydrology 

2.3.1 Setting 

The main groundwater aquifer beneath the Pajarito Plateau is located about 300 m below the 

mesa top at TA-3 and is not relevant to SWMU 3-010(a). The local hydrology is controlled by 

the geomorphology and local construction history affecting buildings adjacent to SWMU 

3-01 O(a). The site is located on the east side of a small drainage, a tributary of Twomile 

Canyon, which cuts across the mesa. Prior to the construction of TA-3-30, part of the mesa 

surface was excavated and regraded to provide a level building site. The site was enlarged by 

filling part of an arroyo, presumably with rubble (mainly crushed Bandelier Tuff) derived from 

the excavation and regrading. Thus, a portion of TA·3·30 is located on fill in the former drainage 

(Fig. 2-1). 

2.3.2 Surface Drainage 

SWMU 3-01 O(a) is located in the upper part of a small tributary drainage to Twom.ile Canyon. 

The drainage divide between Twomile Canyon and Los Alamos Canyon to the east is located 

on tt1e top of the mesa approximately 70 m east of SWMU 3-01 O(a). The natural drainage 

(i.e., prior to construction of TA-3-30 and other buildings on this site) is shown in Fig. 2-1. 

Because the source term for SWMU 3-01 O(a) was removed during the VCA, surface drainage 

at the site is not expected to carry PCOCs to areas downgradient of the SWMU. 

Leveling and regrading the site and construction of the TA-3·30 and other buildings, have had 

three major effects on drainage at SWMU 3-01 O(a). First, much of the drainage from the paved 

parking areas and all drainage from the roof of TA-3-30, now drains into the small tributary 

canyon, and much of it directly onto the area of SWMU 3·01 O(a). Thus, the drainage divide has 

been moved east of its natural (pre-construction) location (Fig. 2-2). The major effect on 

drainage is from the roof of TA·3·30, which has an area of approximately 9 900 square meters. 

Approximately three-quarters of the building lie east of the natural divide, but all roof drainage 

flows to the west. Thus, TA-3-30 increased drainage into the SWMU by about 7 425 square 

meters. In addition, all the parking area north of the building and some parking area south of 

TA-3-30 much of which previously lay east of the drainage divide, now drains to the west and 

into the tributary canyon. 
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Fig. 2-2. Existing topography and surface drainage patterns In the vicinity of SWMU 3-010(a). 
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The second effect relates to the rate at which precipitation infiltrates the ground. Before the site 
was developed much of the precipitation would have infiltrated the soil and bedrock, and 
relatively little precipitation would have run off (except during heavy rainfalls). Because there 
are now roofs and pavement, most water runs west of the new drainage divide and into the 
canyon. 

Third, it has been observed in other areas of the Laboratory that water tends to collect beneath 
pavement, i.e., that soil beneath pavement tends to be saturated. Although the source of the 
water is not completely understood, it is likely that precipitation infiltrates cracks in the 
pavement and the pavement inhibits evaporation of the moisture. Thus, the extensive pavement 
around TA-3-30 may lead to shallow saturated conditions, promoting downward percolation of 
water through the soil and fill of the paleochannel and through SWMU 3-01 O(a). 

2.3.3 Water Encountered in Phase II Boreholes 

As part of the Phase II work, seven boreholes were drilled at SWMU 3-01 O(a) (Fig. 2-1 ); all 
boreholes penetrated into Bandelier Tuff. Water was encountered in boreholes B1, B4, and B6. 
Observations of these boreholes in September 1994 and January 1995 indicate standing water 
at a depth of about 3 to 4 m below the bedrock/fill interface. Evidence of a fracture was 
observed in core obtained from the depth at which saturated conditions were first encountered 
in this hole. Additional fractures were observed in the upper part of the tuff during excavation 
of SWMU 3-010(a). 

Saturated conditions were encountered in borehole B4, and wet but unsaturated conditions in 
borehole B6. In both boreholes, water was observed at or slightly above bedrock in rubble filling 
the natural drainage channel (Figs. 2-3 and 2-4). 

2.3.4 Existence and Significance of Seep 

In the RFI Work Plan for Operable Unit 1114, a seep was identified in the bottom of the drainage 

downgradient from SWMU 3-01 O{a) (Fig. 2-2) (LANL 1993, 1 090). Observations at the site, 
considered with the above discussion regarding surface drainage, lead to the conclusion that 
the seep probably does not represent the exposed edge of a perched water aquifer. Rather, the 
seep probably represents water moving through the thin and discontinuous alluvium within this 
ephemeral drainage. The location and volume of wet alluvium in the stream channel has been 
observed to change, depending on the amount of available runoff. The source of this water is 
assumed to be surface drainage from the roof of TA-3-30 and parking areas adjacent to 
TA-3-30, and from moisture draining through the bank above SWMU 3-01 O(a). 
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2.3.5 Hydrologic Model for SWMU 3-010(a) 

Although a perched aquifer within the tuff is possible, the presence of a major perched zone 

is unlikely. Some evidence supporting this conclusion is provided by borehole SHB-2, located 

about 320m east of SWMU 3-01 O(a). The borehole's wellhead elevation is at 7 436ft and the 

hole was drilled to a depth of 61 m but no water was encountered. If a perched zone of 

significant lateral extent 6 to 8 m below the mesa top was present, the borehole should have 

encountered water (Gardner et al. in press 1993, 0848). 

Alternatively, it is more likely that water observed in the boreholes and at the seep results from 

surface runoff that infiltrated the alluvium of the filled channel and the shallow bedrock. As 

described above, large quantities of water run off rapidly from TA-3-30 and the surrounding 

area during precipitation events. The water is directed into fill material of the paleochannel, 

where it probably percolates downward until it encounters the upper surface of the bedrock. 

Precipitation that infiltrates directly into the Bank and through the paved areas above SWMU 

3-01 O(a) is stored in, and eventually drains through, the fill material of the paleochannel, 

coming to the surface as a seep. Also, the water infiltrates fractures in the surface of the 

bedrock. Water in boreholes 84 and 86 was encountered in the fill at or above the bedrock 

interface. Borehole 81 is located very near a low point in the pavement that is above fill and 

adjacent to TA-3-30 (Fig. 2-2). Water in borehole 81 is most likely from surface runoff that 

percolates into the tuff through fractures that were observed during excavation and coring. 

Water observed in the boreholes is significantly above (approximately 5 m) the elevation of the 

seep. 

Site development has dramatically increased surface drainage into the small tributary (and into 

the paleocanyon) where SWMU 3-01 O(a) is situated. Thus, water observed in the boreholes 

and in the alluvium of the drainage most likely derives from this increased surface runoff and 

from bank storage, and has no hydrologic connection to any perched aquifer (if present). 

Moreover, the water is ephemeral and depends on local precipitation. The drainage is not of 

sufficient volume to constitute a usable resource, and is therefore judged not to be a significant 

exposure pathway. 

2.4 Plant and Animal Communities 

Southwest of TA-3-30 three major plant communities ar,e evident and each has a number of 

habitats supporting characteristic fauna. 
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Mesa tops at this elevation support a ponderosa pine forest typified by ponderosa pine, 

Gambel's oak and Rocky Mountain juniper overstory. Bearberry, barberry and wild rose typify 

the shrubs, along with the mountain muhly and pine dropseed grasses. This community 

supports characteristic fauna such as mule deer, Abert's squirrel, Steller's jay, mont~ne 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 at this elevation support a mixed conifer forest community. Douglas fir, 

ponderosa pine, white fir, and limber pine are the predominant trees. Bearberry and Gambel's 

oak are the major shrubs, with junegrass and pine dropseed the major grasses. Characteristic 

fauna include the elk, mule deer, red squirrel, and mountain cottontail. Threatened and 
endangered species that regionally inhabit, nest, or forage in the mixed conifer forest include 
meadow jumping mouse, Jemez Mountains salamander, northern goshawk, and Mexican 
spotted owl. 

The canyon bottom in Twomile Canyon south of TA-3-30 has a narrow, dense, shrubby riparian 

plant community. Since the availability of water is a limiting factor for plant and animal 

distribution in the southwest, the presence of an intermittent stream creates a complex and 

diverse habitat which combines plant and animal species from the ponderosa and mixed 

conifer communities along with the distinct deciduous plants and water-loving animals found 
along streams. Riparian areas in the higher-elevation, western portion of the Laboratory are 

characterized by dense stands of Gambel's oak, dogwood, currant, barberry, cliffbush, and 

raspberry shrubs along narrow corridors at the bottom of steep, narrow canyons. The Jemez 

Mountain salamander (an endangered species) is attracted to deep, cool canyon areas at this 

elevation. The black bear can frequently be found foraging in the riparian areas because of the 

excellent cover and food availability. A mountain lion den has been observed in mid Pajarito 

Canyon to the east of Twomile Canyon. Because human access to these deep and undisturbed 

canyons is restricted, sensitive habitats remain capable of supporting these large predators. 

3.0 DATA ASSESSMENT AND ANALYSIS APPROACH 

3.1 Summary of Quality Assurance/Quality Control Activities 

All samples collected during Phase I, II and VCA activities were submitted with chain-of· 

custody documentation to the sample coordination facility (SCF) or to the mobile chemistry van 

RR Report for SWMU 3-010(a) 13 Apri/28, 1995 



~ a: 
-~ .... 
~ 

..... 
~ 

~ 
lJ .g 
Q 

~ 

0' .. 
(/) 

~ c: 
~ ..... 
C) 

~ 

LOCATION 10 

03·1261 

03-1261 

03-1282 
03-1262 

03-1283 

03-1283 

03-2684 

03-2664 
03-2684 
03-2664 
03-2684 
03-2664 
03-2664 
03-2664 

03-2664 
03-2684 
03-2664 

03-2684 

03-2665 

03-2665 
03-2665 
03-2685 
03-2665 

03-2665 
03-2665 

03-2665 

03·2665 

03-2665 
03-2665 

03-2665 
03-2668 
03-2668 

03-2666 
03-2666 

03-2666 
03-2668 
03-2668 
03-2668 

03-2668 

03-2668 

03-2668 

03-2668 
03-2668 
03-2666 
03-2666 
03-2667 

03-2667 

SAMPLEID 

Mll2015 

M112015 

Mll2018 
M112018 

M112017 
Mll2017 

MC0357 

MC0357 
MC0358 
MC03511 

MC03511 
MC04511 
MC0460 
MC0461 

MC0467 
MC0468 
MC04611 

MC1081 

MC0481 

MC0482 
MC0483 
MC0484 
MC0485 
MC0466 

MC0487 
MC0488 

MC04611 

MC04110 
MC04111 

MC04112 
MC04113 
MC04114 
MC04115 

MC04116 
MC04117 

MC041111 
MC0500 
MC0501 

MC0502 
MC0503 

MC0504 

MCOSOS 
MC0508 
MC0507 
MC0508 
MCOSOII 

MC0510 

SAMPLE TYPE 

Soi~Sur!ace (s1art-O) 

Soi~Sur!ace (s1art-O) 

Soi~Sur!ace start-0 
Soi~Surlace (start-o) 
Soi~Sur!ace (start-ot 
Soi~Surlace start-o 

Soli 

Soil 

Soli 

Soil 

Soli 

Soil 

Soli 

Soli 

Soil 

Soli 
Watar 

Water. Liquid 

Soil 

Soli 
Soli 
Soli 

Soil 
Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soli 

Sol 

Soil 

Soil 

Soli 
Soli 
Soli 

Soli 

Soil 

Soil 

Soli 
Soli 

Soil 

Soil 

Soli 

Soli 

TABLE 3-1 

SUMMARY OF QA/QC ACTIVITIES 

LOCATION ANALYSIS 
EUIWai,SM-30 Hg' 

Ea•Wal, SM-30 VOl.' 

EaiiWai,SM-30 Hg 
Ea•Wal, SM-30 VOA 
Ea•Wai,SM-30 Hg 
ea• Wal, SM-30 VOA 

WHI ol TA-3-30 In alley thft>ugh aophal, Bo!Whole 1 VOAJTPH' 

WHI ol TA-3-30 In a~ thlough ~~. Bo~Whole1 Tritium 
WHI ol TA-3-30 In alley through uphaft, Bo~Whole1 Tritium 
WHI ol T A-3-30 In alley thlough aophal, Bo!Whole 1 VOAITPH 
WHI ol TA-3-30 In alley through aophal, Bo!Whole 1 Tritium 
WHI ol TA-3-30 In alley through aophal, Bo~Whole 1 VOAITPH 
Wast ol TA-3-30 In alley thnlugh aophal, Bo~Whole 1 VOAITPH 
Wast ol TA-3-30 In a~1hrough at~>hal, Bo!Whole1 VOA 
Wast ol TA-3-30 In alley through at~>hal, Bo~Whole 1 VOAITPH 
Wast o1 TA-3·30 In alley thnlugh aophaft, Bo~Whole 1 VOAITPH 
Wast ol TA-3-30 In alley through at~>hal, Borehole 1 VOA 

Wast ol TA-3-30 In alley thft>ugh aophal, Borehole1 Tr111um (aqlnonaq') 

Botvhole 2 VOAITPH 

Botvhole 2 VOAITPH 
Bo!Whole2 VOAITPH 
BO~Whola2 VOAITPH 
Botvhola2 VOAITPH 
Bo~Whola2 VOAITPH 
Bo!Whole2 VOAITPH 
Botvhole 2 VOAITPH 
WHI ol SM-30, Borehole 2 VOAITPH 

WHI ol SM-30, Botvhole 2 Trftlum (aqtnonaq) 
WHI ol SM-30, Borehole 2 Trftlum aqtnonaq) 
Wast ol SM-30, Borehole 2 Trftlum (aqtnonaq) 
WHI ol TA-30, Borehole 3 VOAITPH 
West ol TA-30, Bo!Whole 3 VOAITPH 
Wast ol TA-30, Borehole 3 VOAITPH 
Wast ol TA-30, Bo!Whole 3 VOAITPH 
WHI ol TA-30, Bo!Whole 3 VOAITPH 
Wast ol TA-30, Bo!Whola 3 VOAITPH 
Wast ol TA-30, Bo!Whola 3 VOAITPH 
Wast ol TA-30, Botvhole 3 VOAITPH 
West ol TA-30, Botvhole 3 VOAITPH 
Wast ol TA-30, Botvhole 3 VOAITPH 
Wast ol TA-30, Borehole 3 VOAITPH 
Wast ol TA-30, Botvhole 3 VOAITPH 
WHI ol TA-30, Bo!Whola 3 Trftlum (aq/nonaq) 
Wast ol TA-30, Bo!Whola 3 Trftlum (aq/nonaq) 
West ol TA-30, Bo!Whola 3 Trftlum (aq/nonaq) 
Wast ol TA-30, Botvhole 4 VOAITPH 
Wast ol TA-30, Borehole 4 VOAITPH 

REQUEST t 
173G7 

173118 

17397 
17398 

173117 
17398 

20143 

20250 
20250 

1111125 
20250 
20143 
20143 
1111165 

20143 
1111125 
1111125 

20013 

11111511 

11111511 
200611 
200611 
200611 

200611 

200611 

20062 
20062 

20016 
20016 

20016 
20062 
20062 

20062 
200511 

200511 
20050 

200611 
200811 

200811 

200811 

200811 
200811 
20016 
20016 
20016 
20081 

20081 

QUAUTY CllNTRO\. cOIIIIENl$ 

ClC Resub wtthln allowable 1mb; al data valid 

Sample dilution (lor high TCA '> caUMd 'J llagl'lor 4 -rv-
ClC Resub wtthln alow- 1mb; al data valid 
Sample dllu11on ~or high TCA caUMd 'J naa- lor 4 analytH 
QC RHUIII wtthln alow- limb; al data valid 
Sample dilution ~or high TCA) caUMd 'J naa- lor 4 analytH 

ClC RHulll wtthln alo- limb; al data valid 

ClC Resub wtthln alo- lmltl; d data valid 
QC Ratub wtthln alo- 1mb; al data valid 
ClC Resub wtthln alo- lmlll; al data valid 
ClC Ratulll within alowlble llmlll; al data valid 
TCA above Hnaar call>ratlon renga ollnllrumanl, llaggad 'J 
ClC Resulll wtthln alo- limits; al data valid 
lntamal•andaRiaraas low, al data qualified ·ur 
TCA above linear calibration range ol lnotrumanl, llaggad 'J 
lntamal•andaRiareas low, al data qualified 'J or •ur 
ClC Resulll wt1hln alowllbla lmlll; al data valid 

Ona blind ClC •mpte 12% low, aqueous valuHIIaggad'J 

lntemal•andaRiaraas low, al data quallled 'J or •ur, 
TCA above lnMr calllratlon range ollnstrurnart 
TCA above Hnaar calibration range ol lnotrumanl, llaggad 'J 
TCA above Hnaar oallbratlon range ollmtrumant, !lagged ·.r 
ClC Rnultl within alowllbla llmlll; al data valid 
TCA above lnaar calllratlon range ollmtrumanl, !lagged •.r 
ClC Resulll wl1hln alowllbla lmlll; al data valid 
QC RHUle within alowable llmltl; al data valid 
ClC Resub wtthln alo- lmlll; al data valid 
Surrogate -ary above upper oontrolllmb, all daloetsllaggad 'J. 
TCA abovalnaar oalbratlon range o1 lnltrurnart 
Ona blind ClC •mpte 12% low, aqueous valuHIIaggad 'J 
ana bind ac •""* 12% low, aqueous valuH naggac~ 'J 
Ona bind QC .. ""* 12% low, aqueous valuH ftaggad 'J 
ClC Resulll wtthln allowable lmltl; al data valid 
ClC Resulll wtthln allowable 1mb; al data valid 
ClC Rasub wtthln allowable lmlll; al data valid 
ClC Resub wtthln alowlble lmltl; al data valid 
ClC Resub wtthln allowable 1mb; d data valid 
ClC Resub wtthln alowllbla 11mb; al data valid 
ClC Resub wtthln alo- limb; al data valid 
ClC Ratub wtthln allowable 11mb: d data valid 
ClC Resub wtthln allowable limb; al data valid 
ClC RHub wtthln alowabla lmlll; d data valid 
ClC Results wtthln alowllbla 1mb; al data valid 
ClC Resub within alowabla 1mb; al data valid 

Ona bind ClC •""* 12% low, aqueous valuHIIaggaci'J 
0na bind ac •""* 12% low, ~us valuH naggac~ 'J 
0na bind ac .. mp~e 12% low, aqueousvaluHftl!llled'J 
High surrogate IWCOVaries, no detaCII, no quaHneallons 
ClC Results within alowable limits; al data valid 
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LOCAnOifiO 
03-2667 

03-2667 

03-2667 
03-2667 

03-2667 

03-2667 
03-2667 

03-2667 

03-2667 
03-2668 
03-2668 
03-2666 
03-2668 

03-2666 
03-2668 

03-2666 

03-2668 
03-2668 

03-2666 

03-2666 
03-2666 
03-2666 

03-2666 
03-2668 
03-26611 

03-2670 

03-2671 
03-2672 

03-2673 
03-2674 
03-2675 

03-2676 

03-2677 
03-2678 

03-26711 
03-26711 

03-26711 

03-26711 

03-26711 
03-26711 

03-26711 
03-26711 

03-26711 

03-26711 

03-26711 
03-26711 

03-26711 
03-26711 

03-26711 

03-26711 

SAMPITID SAMPLE ffPE 
MC0511 Soil 
MC0512 Soil 

MCOMII Soil 

MC0850 Soil 
MC0852 Soil 

MC0856 Wa1er,_l.jgll_id 
MC0856 Water 

MC0857 Soil 
MC0858 Soil 
MC0851 Soil 

MC0853 Soil 
MC0855 Soil 
MC08511 Soil 

MC0860 Soil 

MC0881 Soil 
MC0882 Soil 

MC0863 Soil 
MC0884 Soil 
MC0865 Soil 

MC0888 Soil 

MC0887 Soil 

MC08611 Soil 
MC0870 Soil 
MC0871 Soil 
MC0470 Soil 

MC0471 Soil 
MC0472 Soil 
MC0473 Soil 

MC0474 Soil 
MC0475 Soil 

MC0478 Soil 

MC0477 Soil 
MC0478 Soil 
MC04711 Soil 

MC0872 Soil 
MC0873 Soil 
MC0874 Soil 

MC0875 Soil 

MC0878 Soil 
MC0877 Soil 

MC0878 Soil 

MC08711 Soil 

MC0860 Watar 

MC0881 Soil 
MC0882 Soil 
MC0883 Soil 

MCO&M Soil 
MC0885 Soil 
MC0888 Soil 

MC0887 Soil 

TABLE 3-1 (CONTINUED) 

SUMMARY OF QA/QC ACTIVITIES 

LOCAnON ANALYSIS 
Weet of TA-30, Borehole 4 VOAITPH 
Weet of TA-30, Bo~le 4 VOAITPH 
Weet of TA-30, Borehole 4 VOA 
WHI of TA-30, Borehole 4 VOAITPH 
Weet of TA-30, Borehole 4 Tritium (ac¥nonaq) 
WHI of TA-30, Borehole 4 Tritium (aq'nonaq) 
WHI of TA-30, Borehole 4 VOAITPH 

WHI of TA-30, Borehole 4 Tritiurnja~ 
WHI of TA-30, Borehole 4 Tritium (ac¥nonaq) 
Weal of TA-30, Borehole 5 VOAITPH 
WHI of TA-30, Borehole 5 VOAITPH 
WHI of TA-30, Borehole 5 VOAITPH 
WHI of TA-30, Borehole 5 VOAITPH 
Weet of TA-30, Borehole 5 VOAITPH 
WHI of TA-30, &..hole 5 VOAITPH 
Weet of TA-30, &..hole 5 VOAITPH 
Weet of TA-30, Borehole 5 VOAITPH 
Weet of TA-30, Borehole 5 VOAITPH 
WeetofTA-30, BoreholeS VOAITPH 
WHI of TA-30, Borehole 5 VOAITPH 
WHI of TA-30, Borehole 5 VOAITPH 
WeetofTA-30, &..hole 5 Tritium (ac¥nonaq) 
WHI of TA-30, &..hole 5 Tritium (ac¥nonaq) 
WHI of TA-30, Borehole 5 Tritium_jiq'nonaq) 
Surfac. Ample wHI aide offence Hg 
Well aide offence. aecond flag from aouth Hg 
Surfac. ~le -iot lido offence Hg 
Surfac. Ample- oide offence Hg 
Surfoc. Ample- aide offence ....till. 
Surfac. ~- oide offence Hg 
Surfoc. Ample wHI oide offence Hg 
Surfac. Ample wHt aide offence Hg 
Surfac. Ample wHI oide offence Hg 
Surfac. Ample wHI oide offence _Hg_ 
WHI of TA-30, Borehole 8 VOAITPH 
WeetofTA-30, Bo~le8 VOAITPH 
WHI of TA-30, Borehole 8 VOAITPH 
Weet of TA-30, Borehole 8 VOAITPH 
WHI of TA-30, Borehole 8 VOAITPH 
WeetofTA-30, Borehole& VOAITPH 
Weet of TA-30, &..hole 8 VOAITPH 
Weet of TA-30, Borehole 8 VOAITPH 
WHI of TA-30, Borehole 8 VOAITPH 
Weet of TA-30, &..hole 8 VOAITPH 
WHiofTA-30, Borehole& VOAITPH 
WHI of TA-30, &..hole 8 VOAITPH 
WeetofTA-30.~1e8 VOAITPH 
Weet of TA-30, &..hole 8 VOAITPH 
Wnt of TA-30, &..hole 8 Tritium (aq/nonaq) 
Weet of TA-30, Borehole 8 Tritium(~ 

REQ-UEST t !OUAUTY CONTROL COMMENTS 
20081 IOC RHu .. within allowable 1m .. ; al data valid 
20081 IOC RHu .. within allowablelmila: al dala valid 
20081 IOC RHu .. within allowable 1m .. ; al data valid 
20081 I ac RHu .. wt1hin allowable lm .. : a1 data valid 
2001 6 I One blind ac Ample 12% low, aqueoua_ valuH ftagged '.J 
20016 I One blind ac ~rnple12% low, aqueoua valuH ftagged '.J 
20078 I High aurrogata recovariaa, all del- ftagged 'J. 

TCA and TCFA above linear call>rlllion ~' 
20018 lOne blind ac Ample 12% low, aqueoua valuH ftagged '.J 
20018 I One blind ac Ample 12% low, aqueoua valuH ftagged ',J 

20078 I ac RHu .. within allowable lmila; al data valid 
20078 I High au10gate ,..,.,vety, no dele ... no qualification 
20075 I ac RHu .. within allowable linD; al data valid 
20075 I ac RHu .. within allowable Nmila; •• data valid 
20075 I ac RHu .. within allowable 1m ill: al data valid 
20075 I ac RHu .. within allowable lmD; al data valid 
20075 I ac RHu .. within allowable lmill; al dala valid 
20075 ac RHU .. within allowable lmill; •• data valid 
20075 ac RHu .. within allowablelniilo:O.I data valid 
20075 ac RHu .. within allowable lmill: al data valid 
20076 Internal atandard .,.. ~naly1H da1ec:tacl, no dauo __ qualification 
20075 

20018 One blind ac Ample 12% low, aqueoua valuH ftaggecf' J 
20018 One blind ac Ample 12% low. _aqueoua valuH n._ggac~ 'J 
20018 One blind QC ~.!2% low, aqueoW valuH ftagged ',J 
20531 ac RHU .. within allowablellmill; al data valid 
20531 QC RHu .. within allowable lmill; al data valid 
20531 QC RHu .. within allowable lmill; al data valid 
20531 QC RHu .. within allowable lmilo; -.idiita valid 
20531 ac RHu .. within allowablelmill; al data valid 
20531 QC RHU .. within allowable &milo; all-data valid 
20531 ac RHu .. within allowablelmilo:eldiita valid 
20531 QC RHu .. within _.,...,.1m .. ; al data valid 
20531 QC RHu .. within allowablelmill;al dala valid 
20531 QC RHulla wt1hin allowable lm .. ; al data valid 
20076 QC RHulla within allowable lmila; al data valid 
20076 OC Reaulla within allowable lmill; al data valid 
20076 0C RHulla within allowable lmill; al data valid 
20076 ac RHulla within allowable lmill: al data valid 
20076 QC RHulla within allowable llmila; al data valid 
20074 Acetona in blank (180ug/l<g), not found in~ 
20074 Acetone in blank~)._found in Ample_120ug.1cg. EQL rai•d 
20074 Acetone in blank (1 80ug/l<g), not found in Ample 
20074 Acetone inblank(1~~}._notfound in~.,.. 
20074 Acetone in blank (180ug/kg), not found in Ample 
20074 Acetone in blank (180ug/l<g), nollouridin ~le 
20071 QC RHu .. within allowable llmila; al data valid 
20071 QC RHu .. within allowablelmill; al data valid 
20071 ac RHulla within allowable lmill; al data valid 
20017 One blind QC Ample 12% low, aqueoua valuH nagged ',J 

20017 One blind QC ~ 1_2% low, aqueoua valun ftagged 'J 
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LOCATION 10 SAMPLE 10 SAMPLE TYPE 
03·26711 MC0888 Soli 
03·26711 MC0895 Soil 
03-26711 MC0896 SoH 
03-26711 MC0897 SoH 
03·26711 MC08118 Sol 
03-26711 MC081111 SoN 
03-2681 MB7760 Water 
03·2681 MB7760 Water 

03-2681 MB7760 Water 

03-2681 MB7761 OA Water trip blanlcl 

03·2681 MB7764 OA Water (Duplicate) 

03-2681 MB7764 OA Water (Duplicate) 

03·2681 MB7764 OA Water (Duplicate) 
03·2681 AAB7764 QA Water rlnoates. trip blantcs. etc. 
03-2681 MB7764 

03·2681 MC31211 

~03-N/A MC3132 

' Hg • Men:ury 
'VOA • Volot .. Ofllllnlc anatyslo 
'TCA • Trichloroethane 

"J Flags• 

'TPH • T otel petroleum hydrocarbons 
'Aqlnonaq • Aqueoutlnonaqueotdl 

OA Water (Duplicate 

Water 

Field Blank -----

TABLE 3-1 (CONTINUED) 

SUMMARY OF QA/QC ACTIVITIES 

LOCATION ANALYSIS 
West of TA-30. Borehole 6 Trftlum aq/nonaq) 
West of TA-30, Borehole 6 VOAITPH 
West o1 TA-30, Borehole 6 VOAITPH 
Well of TA·30. Borehole II VOAITPH 
Well of TA-30. Borehole 6 VOAITPH 
Well of TA·30. Borehole 6 VOAITPH 
Seepoampling TritiUm 
Seepoampling TPH 
[Seep sampling VOA 
Field Blank VOA 
[Seep sampling Trftlum 

Seepoampllng TPH 

[SNpoampllng TPH 
[Seep oampllng TPH 
[Seep Sampling VOA 
[Seepoampllng VOA 
OA Water Blank VOA 

REQUEST t 
20017 

20071 

20071 

20071 

20071 

20071 

111655 

1111168 

1111168 

1111168 

19655 

11111611 

1111168 
1111168 

1111168 

211113 

211113 
--

QUAUTY CONTROL COMMENTS 

One blind ac oample 12% low,~· values !lagged 'J 
QC Rnulls wfthln allo-lmfts; an data valid 
ac Rnulls- allo-lmb; an data valid 
ac Rnub wfthln allo-lmfto; an data valid 
QC Rnub wfthln a~ llmftl; al data valid 
Internal standard areaalow, al data qualllled 'J or 'W' 
ac Resub Within allow- lmfto; an data valid 

QC Rnub Within alb.- lmftr. al data valid 
OC Rnub wfthln allo- lmfto; an data valid 
QC Reoub wfthln allowable lmRo; an data valid 

ac Rnub wtlhln allow- lmftl; al data valid 
QC Rnub within allowable lmlo; al data valid 
ac Rnulls wtlhln allowable lmftr. al data valid 
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for analysis. This section addresses data from the Phase II and VCA activities only. since the 

Phase I data relates to soils that have been excavated from the site and have been removed 

as waste. Selected samples were analyzed for target analyte list (TAL) metals by flame atomic 

absorption (EPA SW-846 Method 7420), electrothermal vaporization atomic absorption (EPA 

SW-846 Method 7060 or 7760), cold vaporization atomic absorption (EPA SW-846 Method 

7471), inductively coupled plasma emission spectroscopy (EPA SW-846 Method 6010) and 

inductively coupled plasma/mass spectrometry (EPA SW-846 Method 6020). The TAL metals 

include aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, 

copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver, 

sodium, thallium, vanadium, and zinc. Volatile analyses were conducted using gas 

chromatography/mass spectrometry (GC/MS), EPA SW-846 Method 8240 (purge and trap 

method) or Method 8260 (capillary column method). For the radiological constituents, tritium 

analyses were done using liquid scintillation counting, plutonium isotopes were analyzed using 

alpha spectroscopy, and cesium-137 was analyzed using gamma spectroscopy. 

A summary of all the quality assurance/quality control (QA/QC) results for each sample can be 

found in Table 3-1. 

Eighteen samples were submitted for metals analysis. Two of the 18 samples were analyzed 

for TAL metals, 13 for mercury only, and three for lead only. The mercury and lead only 

analyses were performed under request numbers 17397,20531, and 20019. Request number 

20020 was submitted for TAL metals. All quality control parameters for these requests were 

within allowable limits and all of the data are usable without qualification. 

Thirty-five samples were submitted for radiological analyses. Nineteen of the 35 samples were 

analyzed for tritium only and 16 samples were analyzed for tritium, plutonium-238, 

plutonium-239, and cesium-137. The tritium was analyzed under requests 19655, 20013, 

20016,20017,20018 and 20250. (In requests 20013,20016,20017, 20018, and 20250 both 

aqueous and nonaqueous tritium analyses were performed). Requests 17221 and 20022 were 

for tritium, plutonium-238, plutonium-239, and cesium-137. For request 20021, samples were 

analyzed for tritium and cesium-137 as well gross alpha and beta activity. The only requests 

with ac difficulties were 17221, 20013, 20016, 20017 and 20018. 

In request 17221, the cesium-137 value for the blind OC sample was 30% high and therefore 

outside allowable limits. Because of this, the cesium-137 values are qualified as "J," estimated 

values. The data may be biased high, as indicated by the value for the QC sample. Because 

cesium-137 values are quite low, the qualification should not affect usability of the data. 
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Requests 20013, 20016, 20017, and 20018 were batched together at the laboratory and the 

same two blind QC samples for tritium were used for all four requests. The problem was that 

tritium was detected below allowable limits in one of the blind OC samples. The lower of the 

two OC values was detected correctly (550 ± 80 pCi/1 found, 560 ± 15 pCi/1, OC value). The 

higher QC sample (7 400 ± 135 pCi/L found, 8 420 ± 220 pCi/L, OC value) was approximately 

! 2% low. The low value found for the OC sample was possibly caused by improper preservation 

o~ the OC sample (lack of refrigeration/freezing). Because of the OC values, the data are 

qualified as "J," estimated values. The sample data are all lower than the smaller of the two OC 

values and, therefore, the usability of the data should not be affected by the data qualification. 

Se"renty-four samples were submitted for volatile analyses under 16 separate requests. Five 

requests, 19968, 20059, 20075, 20089, and 21193, had no OC problems and the data are 

usable without qualification. 

For request 17398, the first time sample AAB2015 was analyzed, 1,1,1 trichloroethane was 

outside the linear range of the instrument. The sample was diluted to get the 

1,1,1-trichloroethane within linear range. In doing so, several target compounds found in the 

original analysis were diluted out. For this reason, acetone, benzene, 1,2-dichloroethane, 

1,1-dichloroethene are qualified "J" for this sample. Ethyl benzene was detected below the 

estimated quantitation limit (EOL) and therefore is also qualified "J." 

For request 19925, the internal standard areas for sample AAC0468 were all low (causing a 

high bias). Because of this, all of the non-detected analytes are qualified "UJ," estimated 

non-detected quantities. Only 1, 1,1-trichloroethane was detected in the sample and is qualified 

"J." 

For request 19959, the internal standard areas for sample AAC0481 were all low (causing a 

high bias). Because of this high bias, all of the non-detected analytes are qualified "UJ," and 

all detected analytes are qualified" J." Also for samples AAC0481 and 0482, 1,1,1-trichloroethane 

was detected above the linear range of the instrument. This may cause a low bias for the value. 

The samples were not diluted and reanalyzed. 

For request 19965, sample AAC0461, the internal standard areas were all low (causing a high 

bias). Because of this problem, all detected analytes are qualified "J" and all undetected 

analytes are qualified "UJ." 

In request 20062, sample AAC4089 had several OC problems. The first was that one of the 

surrogates was detected above the upper confidence limit (UCL). Because high recoveries 
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only affect detected values, all of the detected values are qualified "J: The other problem was 

that the value for 1,1, 1-trichloroethane was above the linear range of the instrument. This may 

cause a low bias for the value. The sample was not diluted and reanalyzed. 

For request 20064, samples AAC1 072 and AAC 1075 had low internal standard areas (causing 

a high bias) and low surrogate recoveries (for toluene-dB). Because of these problems, all data 

for these samples are qualified "J" for detected analytes and "UJ" for non-detected analytes. 
Also, for sample AAC1 072, the value for 1,1, 1-trichloroethane was above the linear range of 

the instrument. This may cause a low bias for the value. The sample was not diluted and 

reanalyzed. 

For request 20069, samples AAC0483 and AAC0485, the values for 1,1,1-trichloroethane were 

above the linear range of the instrument. The samples were not diluted and reanalyzed; 
therefore, the 1,1, 1-trichloroethane values are qualified "J." The values may have a low bias 

as a result of being above the linear range of the instrument. 

For request 20071, acetone was found in the method blank at a concentration of 350 J.Lg/kg. 

Because of this contamination, the EOL was raised for the samples in which acetone was 

detected (all were less than ten times the blank amount). Also, for sample AAC0899, the 

internal standard areas were low (causing a high bias) which results in the undetected analytes 

being qualified "UJ." Only 1 , 1 , 1-trichloroethane was detected in the sample and is qualified "J." 

For request 20074, acetone was found in the method blank at a concentration of 180 J.Lglkg. Due 

to this contamination, the EOL was raised for sample AAC0878 in which acetone was detected 

at a concentration of 120 J.Lg/kg. 

In request 20076, the internal standard area was high for sample AAC0866. Because high 

standard areas only affect detected compounds and no compounds were detected in the 

sample, no data qualifications are necessary. 

For request 20078, samples AAC0853 and AAC0856 had surrogate recoveries above the upper 

control limits. Only detected compounds are affected by the high surrogate recoveries. 

Because only AAC0856 had detected compounds (1,1 ,1-trichloroethane .and 

1,1 ,2-trichloro-1,2,2-fluorethane), these analytes are qualified "J." The values for 

1,1,1-trichloroethane and 1,1,2-trichloro-1 ,2,2-fluorethane were also above the linear range of 

the instrument. This may cause a low bias for the values. The samples were not diluted and 

reanalyzed. 
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For request 20081, sample AAC-0509 had two surrogate recoveries above the UCLs. High 

surrogate recoveries only affect detected analytes and because no analytes were detected in 

the sample, the data are not qualified. 

For request 20143, samples AAC0459 and AAC0467, 1,1,1-trichloroethane was detected 

above the linear range of the instrument. This may cause a low bias for the values. The samples 

were not diluted and reanalyzed, therefore the 1 ,1 ,1-trichloroethane values are qualified "J" for 

these samples. 

3.2 Screening Assessment Approach 

The screening assessment, based on simple comparisons of SWMU 3-01 O(a) to background 

and SALs, identifies PCOCs for the human health risk assessment. This screening assessment 

follows the same general approach taken at other LANL PASs. However, the SWMU 3-01 O(a) 

investigation has been driven by a unique sequence of events, and a formal screening 

assessment was not implemented following any of the previous investigations. The site was 

investigated in three main phases: RFI Phase I (pre-VCA implementation), VCA implementation 

and verification, and RFI Phase II. Table 3-2 summarizes the analytical data collected for soil 

and water during each phase of investigation. The screening assessment is based on a subset 

of this data that best represents the current condition of the site. The VCA removed most of the 

contaminated soil sampled in the RFI Phase I sampling, but certain analyte suite data 

(radionuclides and metals) collected during RFI Phase I sampling are used to help focus the 

list of constituents for the risk analysis. Table 3-2 indicates which data are used to support the 

screening assessment, and which data will support the risk assessment. 

3.2.1 Human Health 

The human health portion of the screening assessment will follow the procedures outlined in 

Chapter 4 and Appendix J of the LANL Installation Work Plan (IWP) (LANL 1993, 1 017). There 

are four basic data an~lysis steps required to complete a screening assessment. These steps 

are presented in Fig. 3-1, and include: (1) a determination of positive bias in samples from 

either laboratory or field bias; (2) comparison to natural and anthropogenic background 

concentrations; (3) comparison to LANL SALs; and, (4) the multiple constituent evaluation 

step. The determination of positive bias is not formally part of the screening assessment. This 

step is used to exclude data impacted by contamination occurring in the analytical laboratory 

from consideration in the screening assessment. 
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Table3-2 

Summary of Characterization Activities 

CHARACTERIZATION DATA MATRIX RAD RAD TPH voc IN ORGANICS 

ACTIVITY USE SCREENING 

Phase I 
ESH samples None1 Soil X X X X 

ESH samples None Sediment X X X X 

Surface soils None Soil x2 X x3.4 

Surface soils SA5 Soil xs 
Surface soils SA Soil x' 

Surface water SA Water X X X 

VCA 
Implementation: 
Biased locations None Soil x2 1f8 
Excavation soil None Soil x2 # 

Oil samples None Sil/soil xs # 

Verification: 
Backfill SA Soil X X X 

Surface soils SA Soil X x3 

Biased samples SA Soil # X x3 

Biased samples SA Soil X 10 X x4 

Phase II 
Boreholes RA11 Soil xs X # X 

Boreholes RA 1 Sater # X 

Monitor well RA r Sater xs X 

Seep sam~les RA ! Sater x9 X # X 

1 None = These data are not used in this report. They were used to guide voluntary corrective action 

~CA) implementation 
Cesium, plutonium, and tritium only 

3 Mercury only 
4Lead only 
5 SA = Screening assessment 
6 Excluded plutonium, cesium, and tritium 
7 Excluded mercury and lead 
e # =Analysis was done by field test kits or by Infra-red (IR) instrument 
9 Tritium only 
10 Plutonium and cesium only 
11 RA =Risk assessment 

3.2.1.1 Blanks Comparison 

The first decision point in the data analysis flow chart (Fig. 3-1) is to determine whether the 

constituent is detected at a greater concentration in the analytical sample data than in the 

laboratory blanks. This comparison helps distinguish between site-related contamination and 

laboratory- or field-induced contamination. As noted in Subsection 3.1, acetone was detected 

in laboratory method blanks for requests 20071 and 20074. The EOLs for these samples were 

adjusted, and no other adjustments for laboratory contaminants were needed for any data 

analyzed for SWMU 3-010(a). 
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•Identify constituents of potential concern. 
•Identify environmental media of concern. 
• Review the data for each potential release site 

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

(SALs) or background levels. 

Constituent is not 
a potential contaminants 

of concern (PCOC). 

Constituent is not 
aPCOC. 

Constituent is not 
a PCOC2• 

1 lnorganics are compared to LANL background 
concentrations, and organics are compared to the 
Bradley urban background concentrations 
(Bradley et al. 1994, 1144). 

2 Site data will be reviewed for multiple constituents 
that are less than the SAL and are above background. 

3 RFI Phase II sampling or risk assessment will 
be performend. 

maximum 
site concentration 

greater than the SAL or 
applicable regulatory 

guidelines for the 
constituent? 

Chemical will be 
retained as a COPC in 
subsequent analyses3. 

Fig. 3-1. Data analysis flow chart for SWMU 3-010(a) RFI Phase II report. 

SWMU 3-0JO(a) 

Screening 
assessment 
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3.2.1.2 Statistical Comparison to Background 

The second data analysis point (Fig. 3-1 ), and the start of the screening assessment, is a 

background comparison. Analytes that occur naturally in soils, including most metals and some 

radionuclides, are compared statistically to concentrations in comparable uncontaminated 

soils. 

An appropriate set of background data must be chosen for the statistical comparisons. For this 

analysis, the LANL-wide surface soil samples were used because most results presented in 

this report are for surface soil or sediment samples. The LANL-wide background data include 

soil samples from the A, 8, and C soil horizons from a variety of locations across Los Alamos 

County (Longmire et al. in preparation, 1142). The LANL-wide background soil database also 

includes measurements of total concentrations (in mg/kg) of uranium, thorium, and potassium. 

These data were converted to activity units (pCi/g) by assuming natural abundance of the 

radioisotopes for these metals. Background concentrations of radionuclides associated with 

global fallout from atmospheric nuclear testing (for example, plutonium and tritium) should be 

compared to regional soil concentrations. The LANL Environmental Surveillance reports 

(Purtymun et al. 1987, 0211; ESG 1988, 0408; ESG 1989, 0308; Environmental Protection 

Group 1990, 0497; Environmental Protection Group 1992, 07 40) report regional concentrations 

of five fallout-related radionuclides (cesium-137, plutonium-238, plutonium-239/240, 

strontium-90, and tritium). There are no background data currently available for surface water, 

so background comparisons will be made for soil and sediment data only. 

The statistical comparisons to background follow the general guidance provided in the LANL 

ER Project policy paper on background comparisons (LANL 1995, 17-1231 ). This policy paper 

uses methods that are described in the Environmental Protection Agency (EPA) guidance 

document, "Statistical Analysis of Ground-Water Monitoring Data" (EPA 1989, 1141 ). For this 

analysis, the hot measurement test described in the EPA guidance document was used as the 

statistically based screening tool for background comparisons. The hot measurement test is 

based on the upper tolerance limit (UTL), and the UTL has been calculated for naturally 

occurring metal and radionuclide constituents (Table 3-3). The hot measurement test is used 

to identify which PAS data exceed the largest background values. The UTL is defined as the 

95% upper confidence level of the 99th percentile. The 99th percentile is a value, estimated 

from the data distribution, such that 1% (1 00 to 99) of the data will exceed this value. Where 

the existing background does not permit calculation of the UTL, the maximum reported value 

for that constituent is used. UTLs were not calculated for analytes that were rarely detected. 

UTLs were not calculated for the environmental surveillance data, because the statistical 

sample size for these data was small (six regional locations). 
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Table 3-3 

Upper Tolerance Limits (UTLs) for LANL Soil Background Data 

STANDARD UTL2 
ANALYTE SAL IIEAN1 DEVIATION 19%,G.95 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Aluminum NA5 19000 13800 123000 

Antimony 32 2.45 0.36 2.56 

Arsenic NA 4.4 2.5 11.6 

Barium 5600 161 129 1140 

Beryllium NA 1.15 0.75 3.31 

Cadmium 80 0.39 0.54 2.~ 
Calcium NA 5790 12500 54400 

Cesium-1377 4 0.42 0.31 1.46 

Chromium (total)a NA 11.7 7.8 34.2 

Cobalt NA 15.2 7.6 51.1 

Copper 3000 5.3 3.6 15.7 

Iron NA 14 500 7320 35600 

Lead 400 15.0 8.3 39.0 

Magnesium NA 2920 2150 16100 

Manganese 11000 343 238 1030 

Mercury 24 0.05 0.01 0.16 

Nickel 1600 9.7 5.9 26.7 

Plutonium-238 7 20 0.0013 0.0024 0.0146 

Plutonium -239/2407 18 0.0083 0.0079 o.osil 
Potassium NA 2420 1304 6180 

Potassium-409 NA 21.6 5.07 36.1 

Selenium 400 0.43 0.41 1.7 6 

Silver 400 NA NA 1.6110 

Sodium NA 577 453 1880 

Strontium-907 5.9 0.34 0.27 16 

Thalium 6.4 0.27 0.24 0.96 

Thorium-~ 5 1.71 0.34 2.68 

Tritium 11 810 pCi/g 0.88 pCi/g 0.82pCilg 4.086 pCi/g 

Uranium12 160 3.41 0.80 

Uranium-2349 86 1.21 0.29 

Uranium-2359 18 0.052 0.012 

Uranium-2389 59 1.14 0.27 

Vanadium 560 25 14 

Zinc 24000 41 21 

1 
2 
3 
4 
5 
6 
7 
8 

Concentration values <DL (detection limit) were replaced by 1/2 of the DL. 
UTL =Upper tolerance limit. 
N = Nl.lllber d samples. 
01.. = Detection limit. 
NA • Not available. 
Maximum value is reported, rather than the UTL. 
Data are from the Environmental Surveillance Reports (1974-1990), units are pCi/g. 
SAL for chromiumlll is 80,000 mglkg and for Chromium-VI is 400 mglkg. 

5.71 

2.03 

0.088 

1.90 

66 

101 

9 Data are converted from elemental concentrations reported in the LANL background report. units are 

N' N>Dl 4 

47 47 

46 2 

46 46 

47 47 

47 47 

47 5 

47 47 

79 79 

47 47 

47 47 

47 45 

47 47 

47 44 

47 47 

47 47 

48 4 

47 45 

76 62 

88 85 

47 47 

50 50 

46 23 

NA NA 

47 47 

29 29 

45 21 

50 50 

50pCilg 50 pCilg 

50 50 

50 50 

50 50 

50 50 

47 47 

47 47 
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3.2.1.3 Comparison to Screening Action Levels 

The third data analysis point (Fig. 3-1) in the screening assessment is the comparison to SALs. 

SALs are conservative, risk-based concentration levels based on RCRA Subpart S that are 

used as a preliminary screening tool. Appendix J of the Installation Work Plan (LANL 1993, 

1 017) provides an in-depth explanation of how SALs are derived. All PCOCs that were detected 

at concentrations greater than background are compared to their respective SALs. If the 

maximum concentration of a PCOC exceeds its SAL, it is included in the risk assessment. 

3.2.1.4 Multiple Constituent Evaluation 

LANL also considers whether PCOCs should be included in the risk assessment because of 

multiple constituent effects. A combination of constituents found in concentrations that are 

near, but do not exceed SALs may warrant further analysis. The multiple constituent evaluation 

assumes additive effects of PCOCs, and uses SALs to normalize the contribution of each 

PCOC that was detected above background and less than the SAL, to the multiple constituent 

total. If the multiple constituent total is less than one, the PCOCs included in the multiple 

constituent analysis will not be considered in the risk assessment. If the multiple constituent 

total is greater than one, then all PCOCs in the multiple constituent analysis that contribute 

more than 10% to the total will be included in the risk assessment. The formula used to 

calculate the multiple constituent total is provided in Appendix J of the Installation Work Plan 

(LANL 1993, 1017). 

3.2.2 Ecotoxicological Screening Assessment Approach 

A discussion of the requirements and generic approach for ecological risk assessment is 

presented in Appendix L of the LANL IWP (LANL 1993, 1 017). A detailed method for 

determining ecotoxicological screening action levels (ESALs) was developed to determine if 

further action at hazardous waste sites is warranted based on toxicological effects to birds, 

mammals, and reptiles inhabiting the site (Ebinger et al.1994, 17-1219; Ferenbaugh 1995, 

17-1220). 

For radionuclides the ecotoxicological pathways are screened against the human health SAL 

values because ESALs were not derived for radionuclides. Radiation-induced carcinogenity 

has not been measured for these organisms (Ebinger et al. 1994, 17-1219). 

If the screening assessment finds potential ecotoxicological impacts, then a number of 

decisions are possible depending on the size of the contaminated area (as compared to the 

ranges of the animals inhabiting the area), whether threatened or endangered plants and 
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animals inhabit or use the site, and whether the site is a sensitive habitat (Cross 1994, 

17-1221 ). Further investigation would then be necessary beyond initial biological surveys and 

screening to determine the current impact of the contaminant and also the impacts from 

possible remediation alternat.ives. 

3.3 Risk Assessment Approach 

3.3.1 Human Health Risk Assessment 

The human health portion of the risk assessment follows the procedures outlined in 

Chapter 4 and Appendix K of the LANL Installation Work Plan (LANL 1993, 1 017). The human 

health risk assessment process consists of the following four steps: 1) identify the potential 

contaminants of concern; 2) perform an exposure assessment; 3) perform a toxicity assessment; 

and, 4) develop risk characterization. Each step is described briefly below. 

3.3.1.1 Identification of Potential Contaminants of Concern 

As stated in Subsection 3.2, the primary purpose of the screening assessment is to identify 

PCOCs for the risk assessment. If data collected for the screening assessment are sufficient 

for completing the human health risk assessment, no further PCOCs identification is required. 

However, SWMU 3-01 O(a) required a second phase of investigation to collect additional data 

to support the risk assessment. As a result, data from all phases of investigation need to be 

evaluated and an appropriate data set developed for inclusion in the risk assessment. This data 

assessment will include, but not be limited to, an evaluation of data qualifiers, nondetect 

results, and frequency of detection. The data assessment results will include a final list of 

PCOCs and corresponding representative chemical concentrations for inclusion in the human 

health risk assessment. 

3.3.1.2 Exposure Assessment 

Exposure assessment is the process of quantifying exposure to a chemical by measuring or 

estimating the intensity, frequency, and duration of exposure. The exposure assessment is 

performed within the framework of a conceptual model that identifies potential contaminant 

sources and transport routes, potential current and future receptors, and exposure scenarios 

and routes linking sources and receptors. A conceptual model for SWMU 3-01 O(a) was 

developed based on results of the Phase I investigation and was presented in the Phase II 

sampling plan (LANL 1994, 17-1222). As new information becomes available, a conceptual 

model is reevaluated to verify that potential complete human exposure pathways have been 

identified. A complete exposure pathway must include the source of a contaminant that could 
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cause an adverse effect, a potential for human contact with the exposure medium, and a route 

of human exposure to that medium. Using representative concentrations developed during the 

data assessment described above, estimates of potential chemical uptake (or dose) are 

calculated for the exposure scenarios and routes identified in the conceptual model. 

3.3.1.3 Toxicity Assessment 

Toxicity assessment is a two-step process. First, it evaluates available information regarding 

the potential for a contaminant to cause adverse health effects to exposed individuals (hazard 

identification). Second, it estimates the relationship between the extent of exposure and the 

increased likelihood (probability or chance) and/or severity of adverse effects (dose-response 

assessment). 

Hazard identification entails determining if a contaminant can cause an increase in a particular 

adverse effect (e.g., cancer) and the likelihood that the adverse effect will occur in humans. 

The result of the hazard identification is a toxicity profile that summarizes available toxicological 

information and its relevance to human exposure under current site conditions. Dose-response 

assessment entails quantifying the relationship between the dose of a contaminant and the 

incidence of adverse effects in the exposed population. The dose-response assessment 

results in a toxicity criterion used in the risk characterization to estimate the likelihood of 

adverse effects occurring in humans at different exposure levels. The toxicity criteria used to 

evaluate noncarcinogenic and carcinogenic health risks are commonly referred to as reference 

doses (RfDs) and slope factors (SFs), respectively. 

Toxicity assessments have been completed by federal and/or state regulatory agencies for 

most chemicals commonly found at hazardous waste sites. If a toxicity assessment has already 

been completed for a PCOC, then the toxicity criteria included in that assessment are used in 

the human health risk assessment. Otherwise, a toxicity profile is written based on information 

in the scientific literature, and if possible, toxicity criteria are developed according to guidance 

provided by EPA (EPA 1989, 0305). 

3.3.1.4 Risk Characterization 

Risk characterization, the final step in the risk assessment process, integrates results of the 

exposure and toxicity assessments into quantitative or qualitative estimates of potential 

carcinogenic or noncarcinogenic health risks. In addition, risk characterization interprets and 

qualifies the results with respect to the considerable uncertainty inherent in the risk assessment 

process and various regulatory guidelines for acceptable levels of risk. 
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4.0 SITE-SPECIFIC RESULTS 

4.1 Phase I RFI Field Investigation and Sampling Activities 

Initial characterization of PCOCs at SWMU 3-01 O(a) included collecting five soil samples from 

the erosion channel that marked the center of the SWMU. The sample analysis information was 

also used to set protective levels for worker health and safety. The five soil samples collected 

in 1992 were analyzed for total mercury; total beryllium; TCLP metals; total alpha, beta, and 

gamma radioactivity; total uranium; isotopic plutonium; and tritium. One soil sample was 

collected where mercury was visible at the soil surface and was analyzed for VOCs, TPH, and 

PCBs in addition to the analytes listed above. The 1992 samples revealed one detection of 

1,1,1-trichloroethane (160 ppb concentration) from the 63 constituents in the volatile organic 

analyses (VOA) suite. The 1992 samples also indicated the presence in surface and subsurface 

soil of metals, including elemental mercury and lead; radionuclides including plutonium, 

cesium, and tritium; and, TPH. 

In 1993 Phase I sampling activities, a 50-point grid (5 columns, 10 rows) was established over 

and around the highly contaminated soil determined by an XRF survey and the visible erosion 

channel. Composite soil samples were taken from each row and column of the grid. Composite 

samples from rows one through five were analyzed for TAL metals, radionuclides, and TPH; 

composite samples from rows six through ten were analyzed for TAL metals and radionuclides. 

Because the resulting analysis showed high levels of mercury, discrete soil samples were 

collected from each of 42 grid points for mercury analysis. TCLP analysis was performed on 

a subset of discrete samples collected from row 6, columns 2 to 4 and row 8, columns 2 to 4. 

Because radioactive constituents were detected above background, all the materials to be 

excavated and removed from the site in a VCA were handled as low-level radioactive waste. 

However, because metals were below TCLP limits at the site, waste generated was not 

considered mixed waste. All radioactive constituents were at concentrations less than ER 

Project SALs. Water samples taken during three separate storm events on May 24, July 20, and 

August 1, 1993, revealed no measurable mercury migrating into the waste stream. 

4.2 Voluntary Corrective Action 

The VCA at SWM~ 3-01 O(a) consisted of removing three lifts of contaminated soil and/or 

construction fill. Excavation of the three lifts created a trench approximately 40ft long by 15 

ft wide in the hillside west of building TA-3-30. The total amount of material removed from all 

three lifts during the VCA was approximately 130 to 140 cubic yards. The first 19 drums of soil 
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were taken to the mixed waste dome at TA-54, Area L for treatment to extract the mercury. All 

other soils were taken to the TA-54, Area G low-level radioactive landfill in bulk. 

Soil samples were collected from the trench after the removal of the second lift to confirm that 

all soils containing radioactivity above background had been removed. Of the ten samples 

collected, two had levels slightly over background. Removal of the third lift eliminated any 

residual elevated plutonium levels in the soils. Additional samples were collected for TPH 

on-site infrared analysis during the removal of Lift 3. Because TPH concentrations varied with 

depth, distribution of TPH in the subsurface was thought to be associated with features such 

as fractures in the tuff. Field analysis of samples taken in the sidewalls of the excavation 

indicated that lateral migration was limited. 

After the third lift was excavated, several soil [tuff] samples were collected from the bottom of 

the excavation to confirm that mercury was below 20 ppm and that the remaining mineral oil 

did not contain BTEX constituents. Results of the confirmatory sampling showed the mercury 

concentration at the bottom of the excavation was below the mercury SAL (20 ppm). A total 

VOC analyses was performed instead of the BTEX analysis. The volatile samples revealed no 

BTEX; however, the full analytical suite showed the unexpected presence of 1, 1-dichloroethene, 

1,2-dichloroethane, and trichloroethane. Twelve other VOCs were also detected in the upper 

biased sample and three VOCs were detected in the east vertical wall sample, all at 

concentrations below their respective SALs. The introduction of VOCs indicated that the VCA 

could not be completed as a final remedy for the site and further investigations were initiated. 

4.3 Screening Assessment 

The purpose of the screening assessment is to identify the constituents remaining at the site 

after implementation of the VCA and to determine what constituents will be considered in the 

risk assessment. The VCA was implemented to remove a volume of soil that was known to be 

contaminated with mercury, lead, and TPH. The soil removed during the VCA also had 

concentrations of radionuclides above background (tritium, plutonium-238, 

plutonium-239/240). 

The screening assessment for SWMU 3·01 O(a) will consider surface soil and surface water 

data collected during the RFI Phase I Investigation (by either LANL Environment, Safety, and 

Health personnel or ER personnel) and the verification data collected at the conclusion of the 

VCA. These data provide information on all potential contaminants for this site. 

Table 4·1 summarizes the analyses requested for screening assessment sampling locations, 
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and the analyses requested for locations within the excavation and upgradient (offsite) of 

SWMU 3-010(a). Data used in the screening assessment were from samples collected at the 

bottom, adjacent to, and downgradient of the excavation. The backfill soil data document that 

the excavation was filled with clean soil. The sample locations within the excavation are 

presented for information purposes only and are not used in the screening assessment. 

Data for two sample locations (AAA2375, AAA2376) represent composite sediment samples 

collected in the stream channel downgradient of SWMU 3-01 O(a). Figure 4-1 shows the 

locations of sediment samples downgradient from the excavation, an upgradient sediment 

sample location, and surface water samples from the drainage channel. The analytical data 

from composite sampling locations should be interpreted carefully, because there could be one 

elevated reading that is averaged out by low values in the other aliquots of the composite 

sample. Because these composite locations overlap with other grab sample locations, they are 

presented for comparison. No adjustments, based on the number of aliquots in the composite 

sample, will be made for either background or SAL comparisons. 

The following subsections describe the results of the screening assessment process for the 

sample locations summarized in Table 4-1. The data analysis steps needed to support the 

screening assessment include comparisons to natural background and comparisons to SALs. 

Table A-1 in Appendix A summarizes the range of concentrations measured for soil analytes 

at the locations considered in the screening assessment and the locations within the excavation. 

Table A-2 in Appendix A lists all detected soil analytes by sample identification number. 

Table A-3 summarizes the range of concentrations measured for analytes in the storm water 

runoff samples. Table A-4 in Appendix A lists all analytes detected in storm water runoff 

samples. 

4.3.1 Ecotoxicological Screening Assessment 

The initial screening of the Phase I and Phase II data against the limits of detection (LOD), 

blanks, and background data t<.' determine analytes for further ecotoxicological screening is the 

same procedure as for the human health screening assessment. Once the analytes are 

considered hits, or PCOCs, then they are screened against a different set of action levels, 

called ESALs. The analytes are then considered contaminants of potential ecological concern 

(COPECs) and are carried through the remaining screening assessment shown in Figure 4-2. 

Since the SWMU area was excavated during the VCA and is considered an industrial site, an 

ecotoxicological screening assessment indicates that no further assessment is proposed for 

SWMU 3-010(a). However, the SWMU lies in a small side canyon and is part of a large 
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TABLE 4-1 

SUMMARY OF THE ANALYSES REQUESTED FOR THE SCREENING ASSESSMENT 
LOCATIONS 

CHARACTERIZATION SAMPLE RAD RAD TPH voc INORGANICS 
ACTIVITY LOCATION SCREENING 

ESH samples 

03·1003 x1 X X x2 

03·1038 x1 x2 

03·1051 A x1 x2 

03·1052A x1 x2 
03·1053A x1 x2 

Surface soils 03·1013 x3 X x4 
03-1018 x3 X x4 
03·1023 x3 X x4 
03·1051 x3 X x4 
03·1052 x3 X x4 
03·1053 x3 X x4 
03·1054 x3 X x4 

Surface waters 03-N/A x3 X x6 
Verification 

Biased samples 03·1261 ,s X x7 

03·1262 # X x7 

03·1263 # X x7 

03·2605 x8 X xliJ 
03·2606 x8 X xliJ 

Backfill 03·SM30 x10 X x11 

Surface soils 03-2669 X x7 

03·2670 X x7 

03·2671 X x7 

03-2672 X x7 

03·2673 X x7 

03·2674 X x7 

03·2675 X x7 

03-2676 X x7 

03-2677 X x7 

03·2678 X x7 

' Plutonium and tritium only 
2 Mercury, berium and uranium only (Barium, chromium, cadmium, and lead were soil, extractad 

samples) 
3 Plutonium, cesium, and tritium only 
4 Antimony, brsenic, barium, berillium, cadmium, chromium, copper, manganese,nickel, lead, 

mercury, selenium, silver, thallium, verillium, and zinc only 
5 Antimony, arsenic, barium, berillium, cadmium, chromium, lead, manganese, mercury, nickel, 

selenium, silver, thallium, verillium, and zinc only 
1 I • Analysis was done by field test kits or by Infrared (lA) instrument. 
7 Mercury only 

Plutonium, cesium only 
• Leadonly 
10 Tritium, alpha, beta, lead·212,1ead·214, potassium-40, radium-224, radium-226, thallium-208 only 
11 Aluminum , antimony, arsenic, barium, berilium, cadmium, calcium, chromium, cobalt, copper, 

iron, Lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver, sodium, 
thallium, verillium, and zinc only 
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watershed, which could impact sensitive habitats in the lower canyon ecosystems. Therefore, 

possible transport of contaminants from the site downgradient was screened to determined if 

an ecological risk assessment is needed at this time. The ecotoxicological screening assessment 

is presented in Subsection 4.4. 

4.3.2 Background Comparison 

The background comparison is performed on metal and radionuclide analytes that occur 

naturally and have a background concentration range. As discussed in Subsection 3.2, the UTL 

(95% upper confidence value of the 99th percentile) is being used as the background screening 

value. Analytes present at concentrations less than the UTL are considered to fall within the 

ordinary background range and will not be considered in subsequent screening assessment 

data analysis steps. 

Metal concentration data from SWMU 3-01 O{a) sampling locations were compared to 

LANL-wide background concentration data. Seventeen metals (aluminum, antimony, barium, 

beryllium, calcium, cobalt, iron, magnesium, manganese, nickel, potassium, selenium, silver, 

sodium, thallium, uranium, and vanadium) were measured at concentrations within the LANL

wide background concentration range and were then eliminated from consideration (Appendix 

A-1 presents a data summary for these and all other measured analytes). Seven metals 

(arsenic, cadmium, chromium, copper,lead, mercury and zinc) were measured at concentrations 

exceeding the UTL value in either the excavated soil or the screening assessment data. The 

concentration values for these metals are presented by location in Tables 4-2 and 4-3, and the 

sampling locations are on Fig. 4-1 and Fig. 4-3. Only lead and mercury were detected at 

concentrations exceeding the UTLs in the screening assessment data. Mercury concentrations 

were greater than background at 12 of 20 locations, which included the majority of the sample 

locations at the bottom of the excavation and adjacent to the excavation (Fig. 4-3). As shown 

in Fig. 4-3, mercury was not measured above background at a sampling location (PF-3-3) 

downgradient of the excavation. It is significant to note the dramatic decrease in concentrations 

of lead and mercury from the excavation locations to either the bottom of the excavation or 

adjacent to the excavation. These data indicate that the VCA was effective in removing most 

elevated metal concentrations from the site. Downgradient sample locations of cadmium, 

copper, and zinc clearly indicate that the greater-than-background concentrations of these 

constituents were limited to the excavation. Arsenic was the only additional metal analyte 

detected at above-background concentrations, and it was detected in an upgradient sample 

location (AAA2374). 
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TABLE 4-2 

ANALYTICAL RESULTS FOR SAMPLING LOCATIONS OFFSITE (AND UPGRADIENT) AND 
WITHIN THE EXCAVATION 

1 NA • Not avaiable. 

2 Results &Ill in pCilg. All other lllsults Bill in rngAtg. 

~~trr~~~~~~~~~~~r~ This shading indicates no analysis was raquested for the analyts. 
Bold, left-justified numbers indicate lllsults above the background range. 

L.-. ___ _,llndicates the result is above SAL 
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Three radionuclides were measured above regional background concentrations. Tritium1 was 

detected above regional background soil concentrations at two sampling locations: one 

adjacent to the excavation (PF-3-5), and the other at the bottom of the excavation (03-2605) 

(Fig. 4-3). Plutonium-238 and plutonium-239 and -240 were above regional background 

concentrations at one location adjacent to the excavation (PF-3-5). Cesium-137 was detected 

above regional background concentrations at the upgradient location (AAA2374). Concentrations 

of radionuclides are significantly lower in samples collected below or downgradient of the 

excavation. This indicates that the VCA effectively removed the majority of these elevated 

concentrations. 

In summary, of the metals and radionuclides measured at the screening assessment sample 

locations, only mercury, lead, tritium, plutonium-238, and plutonium-239 and -240 are observed 

at concentrations above background. Mercury, lead, tritium, plutonium-238 and plutonium-239 

and -240 will be carried to the next data analysis step (SAL comparison). Arsenic, cadmium, 

copper, lead, zinc and cesium-137 will not be considered in subsequent screening assessment 

steps. The upgradient location is outside the SWMU boundary as determined by the extent of 

the most ubiquitous contaminant (1, 1,1-TCA). The sample was initially collected to compare 

downgradient sediment samples from the SWMU site to a local background, therefore an 

upgradient sample location was selected. The data point gives us information about what can 

be expected in sediments in storm drainages around this area of TA-3, but does not relate 

specifically to what is contributed by the SWMU site and consequently will not be included in 

the risk assessment. A summary of all soil analytes for the screening assessment sample 

locations is given in Table A-1 of Appendix A and Table A-2 presents all data for the detected 

analytes. 

4.3.3 SAL Comparison 

For the soil sampling locations, all detected organic chemicals, mercury, lead, tritium, 

plutonium-238 and plutonium-239 and -240 were compared to the appropriate SALs. Only 

three analytes were detected at concentrations above the SAL. At location 03-1261, 

1 ,2-dichloroethane (1 ,2-DCA) and 1, 1-dichloroethene (1, 1-DCE), and TPH exceeded the SALs 

(Table 4-3). TPH also exceeded the SAL at four other sampling locations (03-1262, AAA2375, 

AAA2376, 03-1054), which were either at the bottom of, or downgradient of the excavation 

(Fig. 4-3). However, the SAL for TPH is based on the migration potential of BTEX and assumes 

that the site is within 50ft of useable groundwater. TPH must be evaluated based on the toxicity 

of its components. Any VOCs associated with the mineral oil TPH at this site have been 

1 To convert tritium in soil moisture to a soil concentration requires a measurement of soil moisture. Soil moisture data was not 
measured for either the regional background concentrations or three sample locations (03-1 051 A, 03-1 052A, and 03-1 053A). 
The largest soil moisture value measured at the remaining locations (26.3% water content) was used since this represents 
the most conservative conversion factor. 
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evaluated on a compound-by-compound basis in the screening assessment. In addition, it is 

unlikely that any hazardous SVOCs will be present because there is strong evidence that the 

source of the TPH atSWMU 3-010(a) is mineral oil. Therefore, TPH will not be included as a 

PCOC in the risk assessment. 

There were no analyles measured above the SAL in the surface water runoff samples collected 

from the site: Table 4-4 lists the maximum value for the analytes detected in the three storm 

water sampling events. Table A-3 in Appendix A summarizes the complete list of analytes 

measured in these surface water samples, and Table A-4 presents all data for the detected 

analytes. 

TABLE4-4 

MAXIMUM VALUE FOR ANALYTES DETECTED IN STORM WATER SAMPLING EVENTS 

ANALYTE 03-1051b 03-1052 

Arsenic Maximum 7.18 6.13 

Count 1 1 

Barillll Maxi nun 11 20 

Count 1 1 

Lead Maxi nun 32 13 

Count 1 1 

Manganese Maxinun 16 30 

Count 1 1 

Nickel Maxi nun <10 20 

Count 1 1 

Total petroleum Maximt.m ·a 410 <2 000 

hydrocarbons Count 3 3 

Zinc Maximum 90 82 

Count 1 1 

Cesium-1378 Maximum 34.9 41.4 

Count 2 2 

Plutonium-2388 Maximum 0.005 0.005 

Count 2 2 

Plutonium-2398 Maxi nun 0.072 0.128 

Count 2 2 

Tritium8 Maximum 200 200 

Count 2 2 

• Results are in 11g/L 
b This is an upgradient water sample. 
c Maximum excludes the upgradient water sample. 
' NA • Not available. 
• Radionuclide results are in pCi/L. 
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03-1053 03-1054 OVERALL SAL 
MAXIMUMc 

5.8 6.71 6.71 50 

1 1 3 

25 21 25 2 000 

1 1 3 

8 8 13 50 

1 1 3 

23 23 30 180 

1 1 3 

<10 <10 20 100 

1 1 3 

<2 000 2 450 2 450 NAd 

3 3 9 

71 34 82 10 000 

1 1 3 

50.6 89 89 110 

2 2 6 

-0.01 0.005 0.005 15 

2 2 6 

0.093 0.068 0.128 15 

2 2 6 

300 300 300 20 000 

2 2 6 
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4.3.4 Multiple Constituent Analysis 

The multiple constituent analysis determines if analytes present at concentrations less than the 

SAL warrant further consideration in the risk assessment because of potential additive health 

effects. Mercury,lead, tritium, plutonium-238 and plutonium-239 and -240 are the only metals 

and radionuclides considered in the multiple constituent analysis for SWMU 3-01 O(a). All 

detected organic analytes that did not exceed the SAL are also considered in this multiple 

constituent analysis. 

Appendix J of the IWP (LANL 1993, 1 017) suggests that the multiple constituent analysis 

should be applied to the maximum concentration measured at each location. This location-by

location application of the multiple constituent analysis will yield meaningful results only if the 

same analytes are measured at each location. Given that the analyte suite at each location or 

group of locations (e.g., the bottom of the excavation) was not identical, the multiple constituent 

analysis was not performed on a location-by-location basis. The multiple constituent analysis 

was calculated using the maximum value for each analyte across all screening assessment soil 

sampling locations. Thus, the multiple constituent analysis for SWMU 3-01 O(a) is more 

conservative than the approach outlined in Appendix J of the IWP (LANL 1993, 1 017). The 

maximum value for each analyte in the chemical carcinogen, chemical noncarcinogen, and 

radionuclide groups was used to calculate the multiple constituent total for each group. The 

multiple constituent totals of the chemical noncarcinogen and radionuclide analyte groups 

were less than one (Table 4-5), which means that no additional analytes from these groups 

need be considered in the risk assessment. The multiple constituent total for the chemical 

carcinogens exceeded one, and benzene, chloroform, cis-1 ,3-dichloropropene all contributed 

more than 10% to the total (Table 4-5). 

The multiple constituent analysis was also conducted on the storm water runoff samples. None 

of the multiple constituent analyses exceeded one (Table 4-6). The upgradient storm water 

sample does not differ significantly from the downgradient storm water samples. To better 

address potential impacts of SWMU 3-010(a) on surface water quality, the Phase II data 

include surface water samples from the seep downgradient of the site. Any additional PCOCs 

identified by these Phase II water data will be considered in the risk assessment. 
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TABLE4-5 

MULTIPLE CONSTITUENT ANALYSIS FOR SCREENING ASSESSMENT SOIL SAMPLES 

ANALYTE MAXIMUM SAL MULTIPLE CONSTITUENT 
ANALYSIS 

Chemical Carcinogens mg/kg mg/kg mg/kg 

Benzene a 0.38 0.67 0.567 

Chlorofonn a 0.069 0.21 0.329 

cis-1 ,3-Dichloropropene a 0.054 0.17 0.318 

Chemical Carcinogens Total 

1.213 

Non-Carcinogens mg/kg mg/kg mg/kg 

Copper 14 3 000 0.005 

Lead 51 400 0.128 

Mercury 10 24 0.417 

Zinc 79 24 000 0.003 

1,1, 1-Trichloroethane 100 1 000 0.100 

1 , 1-Dichloroethane 0.2 410 0.000 

Acetone 0.25 8 000 0.000 

Chloromethane 0.13 6.4 0.020 

Ethylbenzene 0.023 3100 0.090 

Toluene 0.28 910 0.000 

Mixed-xylenes 0.029 160 000 0.000 

Non-Carcinogens Total 

0.673 

Radionuclides pCilg pCilg pCilg 

Cesium-13Jb 1.04 4 0.260 

Plutonium-238b 0.036 20 0.002 

Plutonium-239b 0.24 18 0.013 

Tritiumb 16.45 810 0.020 

Tritiumb ,c 8.82 810 0.011 

Radionuclidesd Total 

0.295 

• If the multiple constituent analysis total was greater than one, the indicated analyte 
contributed at least 10% of the total. 

b Results are in pCilg. All other results are in mglkg. 
c Tritium data is screening data from the rad van. 
• Total includes only the higher of the two tritium values. 
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TABLE4-6 

MULTIPLE CONSTITUENT ANALYSIS FOR SCREENING ASSESSMENT SURFACE WATER 
SAMPLES 

ANALYTE MAXIMUM SAL MULTIPLE CONSTITUENT 
ANALYSIS 

Chemical Carcinogens Jlg/L jlg/L Jlg/L 

Arsenic 7.18 50 0.144 

Chemical Carcinogens Total 

0.144 

Non-Carcinogens jlg/L Jlg/L jlg/L 

Barium 25 2 000 0.013 

Lead 13 50 0.260 

Manganese 30 180 0.167 

Nickel 20 100 0.200 

Zinc 82 10 000 0.008 

Non-Carcinogens Total 

0.648 

Radionuclides pCi/L pCi/L pCi/L 

Cesium-137 89 110 0.809 

Plutonium-238 0.005 15 0.000 

Plutonium-239 0.128 15 0.009 

!Tritium 300 20 000 0.015 

Radionuclides Total 

0.833 

4.3.5 Screening Assessment Conclusions . 

The screening assessment provides a rationale for selecting PCOCs to consider in the risk 

assessment. The storm water runoff data does not seem to indicate that SWMU 3-01 O(a) is 

impacting surface water quality. However, the Phase II downgradient water concentration data 

will confirm whether SWMU 3-010(a) is impacting surface water quality. In summary, the 

screening assessment of the soil sample locations identified the following PCOCs: benzene, 

chloroform, 1 ,2-DCA, 1, 1-DCE, and cis-1 ,3-dichloropropene. 
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4.4. Ecotoxlcological Screening Assessment for Phase I and Phase II 

4.4.1 Ecotoxicological Screening Assessment for Phase I 

The soil sampling data was screened in two separate exercises, Phase I and Phase II as 

presented previously. The Phase I data described in Subsection 4-3-2 and presented in 

Tables 4·2 and 4-3 are compared to ESALs by location in Table 4-7. 

TABLE4-7 

MAXIMUM PHASE I SOIL SAMPLE VALUES COMPARED TO THE SOIL ESAL 
(VALUES IN mglkg OR pCilg) 

ANALYTE UPGRADIENT RESIDUAL 
(NO. ABOVE (NO. ABOVE LOD) 

LOD•) 

Lead 250(2) 

Mercury 1.5(6) 

1,2-dichloroelhane 

1, 1-dlchloroethene 

1 , 1, 1-trtcholoethane 

T O(aJ petroleum 1 220(2) 
hydrocarbons 

Tritium 

Plutonlum-238 

Plutonlum-239 

• LOD • Umits of detection. 
'ESAL • Ecotoxilogical screening action levels. 
c COPEC. Contaminant of potential concem. 
d NA • ESAL not available. 

1.2(3) 

0.91(3) 

29(3) 

100(3) 

15000(3) 

a8{3l 

ADJACENT 
(NO. ABOVE LOD) 

10(11) 

16.5(1) 

0.036(1) 

0.24(1) 

• NA • TPH toxicity needs to be based on constituents. No ESAL is available. 
'SAL. Screening action level. 

DOWNGRADIENT ESALb 
(NO. ABOVE LOD) 

51(4) 0.004 

0.7(11) 0.003 

0.15 

0.002 

NAd 

425(3) NAe 

810(SAL~ 

20(SAL) 

18(SAL) 

COPECc 

Yes 

yes 

yes 

yes 

yes 

yes 

No 

no 

no 

The ESALs represent the lowest soil exposure pathway value for the mammals, birds, and 

reptiles addressed during the ESAL development (Ebinger 1994, 17-1219). The most sensitive 

organism in all cases was a small omnivorous or granivorous bird which occupied the site 

continuously and ingested the contaminant with food or incidental soil. The radionuclides were 

compared to SAL values instead of ESAL values because radiation induced carcinogenicity is 

not available for this range of organisms and no ESALs for radionuclides are available 

(Ebinger 1994, 17-1219). The radionuclides dropped out as COPECs in this table. The 

remaining six COPECs were carried forward during the screening of the Phase II data. 

4.4.2 Ecotoxicological Screening Assessment for Phase II 

Initial Phase II data screening against LODs and background are presented in Subsection 4.5. 

The analytes which were above LODs and background for the borehole soil vapor, borehole 
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soil, borehole water, and seep water (downgradient) after the VCA are compared to the 

corresponding ESAL in Table 4-8. Benzene, chloroform, 4-isopropyltoluene, and 

tetrachlorylethylene were detected very infrequently and are eliminated from further 

consideration. 

TABLE4-8 

MAXIMUM PHASE II SAMPLE RESULTS 

ANALYTE BOREHOLE BOREHOLE BOREHOLE SEEP 
VAPOR SOIL WATER WATER 
(~giL) (mg/kg) (~g/L) (~g/L) 

1, 1-dichloro- 6-660(38164) 1 .012- 18(1/3)1 

ethane .029(5/62) 1 

1 ,2-dichloro- 5.8-200(1 6/64) .012- 1 2(1/3) 0.7(11) 
ethane2 0.1 5(1 1/62) 

1,1 -dichloro- 1 1-1 800(52/64) .01 3-.049(3/62) 34(1/3) 
ethene2 

1,1 ,2-tricholoro- 6-450( 48/64) .01 3-.049(2/62) 26-230(3/3) 
1 ,2,2-fluoro-
ethane 

1,1, 1-trichloro- 1 1 -3600( 62/64) .01 1-1 .8(37/62) 130-1 80(313) 7.9-
ethane2 1 3(3/3) 

trichloroethane 7 -280(30/64) .019-
.052)(2/62) 

TPH2 2200(1/56) 5000(1/2) 

tritium(pCilml) 0.39- 0.05-2.71 (4/4) .413-
162(20/20) 458(2/2) 

' Number above LOD or background over the total number of samples in parenthesas 
2 Analyte was also found to be a COPEC in Phase I 
3 ESALa • lowest ESAL for air exposure pathway 
4 ESALw • lowest ESAL for water ingestion pathway 
5 ESALs .. lowest ESAL for soil ingestion pathway 
• (s) • systemic toxicity 
7 (c). carcinogenic 

ESAL COPEC 

na yes 

0.015s(ct" 7 

1.3w(c) · 7 

0.01 5a(c)3• 7 

yes 

0.022s(ct" 7 yes 
0.2w(c) · 7 

0.022a(c)3· 7 

1 19s6 no 

na yes 

0.308a(ct" 7 yes 
0.31 s(c) · 7 
1 8.2w(c)4· 7 

na yes 

20(SAL) yes 

When more than one ESAL was available for air, soil, or water pathways for the same organism, 

the lowest ESAL matching the sample type, is presented in the table. In the ESAL column, 

1, 1-DCA, 1,1, 1-TCA, and TPH do not have ESALs available to compare to the analyte values; 

but they are still considered COPECs. For 1, 1-DCA, the ESAL values for 1 ,2-DCA were used 

to conservatively screen the potential impact because the toxicity for 1 ,2-DCA is much greater 

than the toxicity for 1, 1-DCA. As discussed previously the toxicity of the TPH mixture present 

at the site is probably low because of the lack of volatile constituents (the low BTEX values 

described earlier}. 
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Of particular interest is the noticeable decrease in water concentrations between the boreholes 

and the seep, indicating some dilution. Another observation is the reasonable correlation 

between the borehole vapor and soil analyte data indicating that the major contaminants were 

also detected in the soil samples. Even minor detections of TPH at t~e seep (5 ppm) indicates 

that TPH may be moving down the channel. Evaluation of the tritium distribution in the area is 

complex due to the large, nearby source terms at TA-3-16 which influence the entire TA-3 

region. TA-3-16 stacks (off gasses from accelerator operations) emit tritium in the mCi/m3 

range which condenses to give above-background levels of tritium in the soil water in the 

canyons (Environmental Protection Group 1993, 0829). 

The six COPECs in Table 4-7 plus the three COPECs in Table 4-8 make a total of nine COPECs 

which have been taken forward in the ecotoxicological screening assessment. The next step 

in this analysis is to take these COPECs through the decision tree shown in Fig. 4-2. The 

SWMU is not within sensitive habitat of a threatened or endangered species, floodplain or 

wetland and the site has already been remediated (ie: any prior habitat on the site has been 

removed). The site is also adjacent to a building and so was not a natural habitat anyway; but 

a highly disturbed industrial area receiving unnaturally high amounts of runoff from the 

TA-3-30 roof drain and parking lots. 

The last screening decision is a determination of whether the site has present or potential 

contaminant transport across SWMU boundaries needs to be addressed based on the sample 

locations given in Tables 4-7 and 4-8 above. It is clear that the VCA removed most of the TPH, 

tritium, mercury and other contaminants found in the excavated wastes discussed earlier. 

Some contaminants were also found offsite (upgradient) which indicates there may be other 

source terms or SWMUs upgradient of SWMU 3-01 O(a). The data from the seeps indicate that 

some contaminants such as TPH, 1,1,1-TCA, and tritium have migrated down the stream 

channel a few hundred feet below the site. All data from this PRS will be made available for use 

in the investigation of possible contamination down the stream channel and in the Canyons. 

This investigation will be conducted by the canyons field unit. 

4.4.3 Ecotoxlcologlcal Screening Assessment Conclusions 

No further actions (such as an ecological risk assessment) are recommended at 

SWMU 3-01 O(a) based on impact to nonhuman receptors. Current transport of the COPECs 

down the channel appears to be minimal and probably will not impact the biota further down in 

Twomile and Pajarito Canyons, because the source term was remediated during the VCA. 

However, there may be another source term upgradient to this SWMU and the impact to the 

canyons below this site will be addressed during characterization of other SWMUs in the area 

and when the canyons field unit investigates these canyons. 
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4.5 Phase II RFI Field Investigation and Sampling Activities 

Mobilization for the Phase II investigation involved completing a number of necessary activities 

before the primary investigation could begin. When the VCA was completed the site had been 

maintained with an open trench covered by a wooden frame lined with polyethylene sheeting. 

On September 12, 1994, the frame was disassembled. The bottom of the boards and plastic 

were screened for radioactivity and swiped for tritium before disposal. Two tuff samples were 

then collected from the base of the excavation (upper and lower biased samples) and analyzed 

for radionuclides and lead. These samples were collected at locations roughly correlating with 

the upper and lower biased locations that were sampled following removal of the third lift during 

the VCA. An 18 to 24 in.-thick engineered hydraulic barrier of bentonite powder and crushed 

tuff was then placed in the bottom of the trench to reduce the potential for infiltration of surface 

water into the area of suspected subsurface contamination. The bentonite layer was compacted 

to within 92 to 93 %of maximum density before the trench was backfilled with clean, crushed 

tuff then compacted with a backhoe and remote tamper. A composite sample was collected 

from the backfill material to confirm that it contained no Appendix VIII metals or radionuclides 

above levels of concern. Following completion of the soil vapor probe survey (used as a tool 

to direct borehole locations), a road was constructed across the upper third of the backfilled 

excavation to provide access for the drill rig and a platform for the drilling operations. The road 

extended approximately 45 ft to the north of the excavation. 

The LANL mobile chemical analytical laboratory provided soil and soil-vapor data on a real

time basis. This information was used to evaluate the need to continue drilling in each borehole 

and whether to drill additional boreholes. The mobile chemical analytical laboratory was 

configured with a gas chromatograph/mass spectroscopy instrument for VOC analysis and with 

an infrared spectroscopy instrument for TPH analysis. An off-site mobile radiological analytical 

laboratory provided field analytical services for gross radiological analyses. 

4.5.1 Soil-Vapor Probe Survey 

The initial Phase II characterization activity conducted at the site was a soil-vapor probe 

survey, conducted to obtain data that would guide the selection of borehole locations. A 10-ft 

grid was first established over the 5 000 ft 2 area surrounding the excavation to provide 

guidance in locating sampling points. At each sampling location, the probe was driven to the 

fill/tuff interface or to a depth where refusal occurred. A photoionization detector (PID) was 

then attached to Teflon™ tubing and used to draw soil-pore vapor to the surface and analyze 

the air stream for VOCs. The internal pump of the PID was designed to draw approximately one 

liter of air per minute. Calculations showed that it took the pump approximately 30 to 
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35 seconds to purge five volumes of air from the teflon tubing. Therefore, the first PID reading 

was recorded after purging for 30 seconds, with subsequent readings being recorded after 1 

minute and 1.5 minutes of purging. Figure 4-4 shows the soil-vapor probe sampling locations 

with the 30-second PID results and depth to refusal (tuff). All PID data are summarized in 

Table 4-9. 

TABLE4-9 

SOIL VAPOR SURVEY DATA FOR PHASE II INVESTIGATION 

PROBE REFUSAL PID VALUE (Pilm) AFTER SPECIAED PURGE TIME 2 

LOCATIONID DEPTH (ft) I 0.5 Min. 
03-2608 >12.5 1.7 
03-2609 7.5 33.9 
03-2610 7.2 NA 3 

03-2611 4 4.2 61.4 
03-2613 4 1 106 
03-2615 5 3.5 1.4 
03-2616 5 4.6 1.3 
03-2617 5 3.6 79 
03-2618 4 4.8 95.3 
03-2619 6.5 880 
03-2624 6.5 145 
03-2625 3.5 39.7 
03-2626 4 4.6 17 
03-2628 0 -
03-2632 7.8 238 
03-2636 8.1 111 
03-2638 3 62.1 
03-2639 5 2.4 39.7 
03-2640 0 -
03-2641 4 1.5 976 
03-2642 0 -
03-2644 5 1.6 107 
03-2646 0.8 121 
03-2649 7.3 20.2 
03-2650 4.5 31.2 
03-2651 6 1.4 23 
03-26526 1.5 14.1 
03-2653 8.3 107 
03-2655 7 11 405 
03-2658 5.3 56 
03-2662 15 106 
03-2663 11.5 303 

1 Depth to probe refusal considered to equal depth to soil/tuff interface. 
2 Five tubing volumes purged every 30-35 seconds. 
3 NA = Data not available 

1 Min. 
1.8 

32.5 
NA 

49.5 
86.5 
0.5 
1 .1 

30.8 
114 
477 
78.9 
39.4 
11.2 
-

219 
56.2 
43.1 
40 

-
737 
-

36.7 
108 
27.9 
28.4 
21.7 
14.1 
107 
488 
41.6 
48.3 
250 

• Saturated conditions existed at depth from which soil vapor sample collected. 
5 Soil vapor sa11'4'le collected for NMED. 

' Background 
7 Tedlar™ bag sample collected for analysis by the on-site mobile chemistry laboratory. 

1.5 Min. 
1.5 

39.5 
45.6 
NA 

82.4 
0 

1.4 
15.5 
113 
294 
66.3 
36.8 
9.4 

-
210 
63.4 
35.6 
37.4 

-
578 

-
17.2 
102 
31.6 
26.5 
19.8 
14.1 
114 
578 
32.7 
41.3 
230 
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Following collection of the PID values, a tritium monitor was attached to the Teflon TM tubing and 

the air stream was analyzed for tritium. However, the reliability and accuracy of the tritium data 

are questionable because the VOC content of the soil vapor probably interfered with the 

performance of the tritium monitor. For this_ reason, the tritium data are not presented in this 

report. 

It was initially assumed that background values for PID-detectable VOCs in soil vapor were 

zero. When efforts to define the lateral extent of detectable VOCs at the fill/tuff interface failed, 

this assumption was reevaluated. To determine if there was a naturally occurring background 

VOC concentration in the area of the investigation, soil-vapor probe readings were taken in two 

locations on a hillslope across the drainage from SWMU 3-01 O(a), where it is unlikely that 

VOCs from the site would have migrated. PID readings from these locations indicated that the 

site has naturally occurring background VOC concentrations of 15 to 25 ppm. One possible 

source of these background concentrations could be the numerous evergreen trees in the area, 

as demonstrated by the positive PID reading detected on freshly scratched ponderosa pine 

bark. 

4.5.2 Drilling and Subsurface Sampling 

Seven boreholes were drilled during the field investigation. Six boreholes were drilled for the 

purpose of characterizing subsurface chemical contamination (boreholes 81 to 86). The 

seventh borehole was drilled to obtain additional geologic information (borehole 87). Borehole 

81 and the majority of borehole 82 were drilled with a CME-45, buggy mounted, hollow-stem 

auger drilling rig using 8.25-in. outside diameter (00) and 4-in. inside diameter hollow-stem 

augers. Continuous core samples were collected using 3.125-in. 00, 2.5-ft long stainless-steel 

split-barrel samplers lined with six-inch-brass or stainless-steel sleeves. The bottom five feet 

of borehole 82 and all remaining boreholes (83 to 87) were drilled with the same configuration 

as above, but using a CME-750, buggy mounted, hollow-stem auger drilling rig. 

Plastic sheeting was placed beneath and around the drill rig prior to setting up on each borehole 

to help prevent surface-soil contamination from leaks or spills. Drill cuttings were captured on 

an additional sheet of plastic placed around the borehole. 
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4.5.2.1 Borehole Locations 

Results of the soil-vapor probe survey guided placement of the boreholes (Fig. 4-5), to 

determine lateral extent of the subsurface area significantly affected by contaminants. If these 

borehole locations did not successfully define the lateral extent of contaminants at depth, then 

additional boreholes were to be drilled at locations farther away from the area thought to be the 

source of contamination. 

While drilling the chemical characterization boreholes, the sample barrels were lined with six

inch brass or stainless-steel sleeves. Because the soil and tuff samples were not extruded from 

many of these sleeves, continuous, detailed geologic information was not available. To obtain 

higher-resolution geologic information for the site, geologic characterization borehole B-7 was 

drilled. The core was described and archived in the event geotechnical information becomes 

necessary to evaluate remedial site alternatives. 

4.5.2.2 Monitor Well Construction and Sampling 

The sampling plan stated that if water was encountered within 1 0 ft below the deepest 

detectable contamination, the boreho~;_.Y.!Q~be completed as a monitoring well. Borehole B1 

encountered water at approximate!¥ 23 ft below ground surface. Drilling proceeded an 
- ................. .,lt.r:. / 

additional six feet in an attempt to define the bottom of the saturated zone. Drilling was 

terminated i:lt 29 ft after the borehole began producing sufficient water to refill to the 
• ,. ..... , .......... ~ ....... .-i- .. -,- ........ 

approximate depth .at which saturated conditions were first encountered. Borehole B 1 )Yas then 

c~~~~~t-~d ~~·a two-inch diameter, stainless steel monitoring well (MW1I--the. co~struction 
details of which are illustrated in Fig. 4-6. 

The water in borehole B1 was sampled on three occasions; September 22, 1994, prior to 

installing the well, October 27, 1994, and February 2, 1995, as part of a larger surface and 

ground water sampling event attended by the NMED. The initial sample was analyzed for 

VOCs, the second sample was analyzed for tritium and gross alpha/beta/gamma, and the third 

sample was analyzed for cation/anion balance and gross alpha/beta/gamma. The NMED also 

measured pH (7.43 SU), specific conductance (80 mmhos), and temperature (11.9 °C). The 

well was never properly developed or purged prior to sampling, and it is uncertain how this may 

have affected the analytical results, summarized in Table 4-10. 
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TABLE 4-10 
1-'. t \ 
k...i . ' 

MONITOR WELL MW-1 ANALYTICAL RESULTS 

LOCATION ID SAMPLEID ANALYTE RESULT UNCERTAINTY 
03-2664 AAC0469 Dichloroethane [1,1-] 18 5 

.. 
03-2664 AAC0469 Dichloroethane [1,2-] 12 4 
03-2664 AAC0469 Dichloroethene [1, 1-] 3~f" .._\ 10 
03-2664 AAC0469 Trichloro-1,2,2- Fr~ 

trifluoroethan~ [1, 1,2-] 
26 8 

03-2664 AAC0469 Trichloroethane [1,1,1-] 800 240 
03-2664 AAC1081 Tritium 2 710 95 

1 NA • Not available 

RF/Repon 

UNITS SAL 

J.lQ/L 3 500 

J.lQIL 5 

J.lQIL 7 

J.lQIL NAa 

J.lQ/L 200 

pCi/L 20 000 

The water level in MW1 has been measured on several occasions, as summarized in 
Table 4-11. 

TABLE4-11 

MONITOR WELL MW-1 WATER LEVELS 

DATE 

9/22/94 

9/27/94 

10/5/94 

10/20/94 

10/27/94 

1/19/95 

2/2/95 

1 ft BGS .. Feet below ground surface. 
• NA • Not available. 

RR Repott for SWMU 3-010(a) 

TIME DEPTH TO WATER (ft BGS8) 

1700 22.10 

1315 23.13 

NA 22.79 

1145 21.25 

1340 22.50 
NAb 20.90 

0845 20.30 
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4.5.2.3 Subsurface sampling Approach 

The objective of the subsurface sampling strategy was to collect fill, tuff, and soil vapor 

samples for analysis of VOCs, TPH, and tritium. The VOC and TPH analyses were conducted 

on site in the mobile chemical analytical laboratory. Tritium samples were sent off site for 

analysis. 

The sampling and analysis plan specified that all boreholes would be advanced a minimum of 

10ft into the tuff (LANL 1993, 1 090). It also specified that drilling would be terminated only after 

no VOCs were detected, no visual staining was observed, and field screening revealed no TPH 

within two successive five-foot intervals. However, during the drilling of boreholes 81 and 82, 

these criteria were modified in response to field and drilling conditions. The revised criteria to 

stop advancing a borehole were TPH concentrations in soil below the detection level in two 

consecutive intervals, and either non-detection of VOCs in soil or low and/or decreasing trends 

of VOC contamination in soil vapor. Mobile chemical analytical laboratory results for soil and 

soil vapor samples were used to make these decisions. Of the six chemical characterization 

boreholes, three (82, 83 and 85) were terminated using the revised criteria, two (81 and 84) 

were terminated when they encountered ground water, and one (86) was terminated because 

of drill rig problems, although the analytical data for 86 were such that the borehole could have 

been terminated anyway. 

According to the sampling and analysis plan, two to three soil samples were to be collected for 

a'halysis from each borehole, depending upon field screening results and total depth. Additional 

samples were to be collected for analysis from boreholes greater than 25 ft deep. The number 

of additional samples was to be based on the coefficient of variation of the downhole soil vapor 

measurements taken at each five foot depth interval in the borehole. However, the mobile 

chemical analytical laboratory had the capability to analyze many more samples than this 

procedure would have generated. Therefore, following the completion of borehole 81, it was 

decided that soil or tuff would be collected and analyzed from every five-foot interval for the 

entire depth of the remaining boreholes. As a result, in boreholes 82 through 86 samples were 

coll~cted for VOC and TPH analysis from the bottom six-inch sleeve in each five-foot core run. 

Based on these results, additional samples were analyzed for tritium and gross alpha, beta, 

and gamma radiation. Table 4-12 summarizes the borehole Facility for Information Management 

and Display (FIMAD) identification numbers, sample numbers and depths, requested analyses, 

and pertinent comments. 
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TABLE 4-12 

BOREHOLES WITH CORRESPONDING SAMPLE NUMBERS 

LOCATION AND MEDIA I AACNo. I De_pth {ft) I Analyses (Comments 
Borehole No. B 1_,_ 03-2664 

Soli Vapor Samples 0457 5 VOCs' -
0458 10 VOCs -
0459 15 VOCs -
0460 19 VOCs -

Soli Samples 0460 18.5-19 VOCs'TPH2 Base of 5 It interval 
0467 11.5-12 VOCs'TPH Top soilnuff interface (a) 
0357 23-23.5 VOCs'TPH At water level 

0357 23.5-24 TriliumiRa<fl Below water level 
0459 14.5-15 VOCs'TPH Base of 5 It interval 
0468 29-29.5 VOCs'TPH Bonom of borehole 
0359 27.5-28 VOCs'TPHfTritlRad -
0358 12-12.5 Tritium'Rad Bottom soiVtuff interface (bl 
0461 Soil Cuttings VOCs -

Composne 
Water Sample 0469 - VOCs Sample coMected prior to 

installino well 
Borehole No. B2 03-2665 

Soli Vapor Samples 0480 5.5 VOCs -
0481 10.5 VOCs -
0482 15.5 VOCs -
0483 20.5 VOCs -
0484 25.5 VOCs -
0485 30.5 VOCs -
0486 35.5 VOCs -
0487 40.5 VOCs -
0488 45 VOCs -
0489 51 not analvzed - -

Soli Samples 0481 1().10.5 VOCsiTPH Base of 5 fl interval 
0482 15-15.5 VOCsiTPH . 
0483 20-20.5 VOCsiTPH . 
0484 25-25.5 VOCsiTPH . 
0485 30-30.5 VOCsiTPH . 
0486 35-35.5 VOCs/TPH . 
0487 4().40.5 VOCs/TPH . 
0488 44.5-45 VOCsiTPH . 
0490 14-14.5 Tritium'Rad Adjacent to hiohest TPH concentration 
0491 24-24.5 Tritium'Rad 10 II below hklhest TPH concentration 
0492 5().50.5 Tritium'Rad Bottom of borino 
0889 5.5-15.5 Soil VOCsiTPH -

Cut~ Composite 
Borehole No. B3 03-2666 

Soli Vapor Samples 0493 5 VOCs -
0494 10 VOCs -
0495 15 VOCs -
0496 20 VOCs -
0497 25 VOCs -
0498 Blank VOCs -
0499 30 VOCs -
0500 35 VOCs -
0501 40 VOCs -
0502 45 VOCs -
0503 50 VOCs -
0504 55 VOCs -
0505 60 VOCs -
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TABLE 4-12 (CONTINUED) 

BOREHOLES WITH CORRESPONDING SAMPLE NUMBERS 

Soil Samples 0493 4.5-5 VOCs/TPH Base of 5' Interval 
0494 9.5·10 VOCs/TPH . 
0495 14.5-15 VOCs/TPH . 
0496 19.5-20 VOCs/TPH . 
0497 24.5-25 VOCs/TPH . 
0499 29.5-30 VOCs/TPH . 
0500 34.5-35 VOCs/TPH . 
0501 39.5-40 VOCs/TPH . 
0502 44.5-45 VOCs/TPH . 
0503 49.5·50 VOCs/TPH . 
0504 54.5·55 VOCs/TPH . 
0505 59.5-60 VOCs/TPH . 
0506 29·29.5 Trlllum'Rad Adtaoentto tl_lgl}_est TPH concentration 
0507 39-39.5 Trlllum'Rad 1 o fl below hlg_hest TPH concentration 
0508 59-59.5 Trlllum'Rad Bottom of boring 

Borehole No. 84 03-2667 
Soil Vapor Samples 0509 5 VOCs -

0510 10 VOCs -
0511 15 VOCs -
0512 20 VOCs -
0850 25 VOCs -

Soil Samples 0509 4.5·5 VOCs/TPH Base of 5 fllnterval 
0510 9.5·10 VOCs/TPH . 
0511 14.5-15 VOCs/TPH . 
0512 19.5·20 VOCs/TPH . 
0850 24.5-25 VOCs/TPH . 
0849 21·21.5 VOCs Mud from suspected fracture 
0852 20.0·21.0 Trlllum'Rad Cutt.tng_s~ 

0857 4-4.5 Tritium Adlaoentto hlahest TPH concentration 
0858 14·14.5 Tritium 1 o fl below l\lgllest TPH concentration 

Water Sample 0856 - VOCs/TPH/Radl -
Tritium 

Borehole No. BS 03-2668 

1 
Soil Vapor Samples 0854 10 VOCs -

0855 15 VOCs -
0859 20 VOCs -
0860 25 VOCs -
0861 30 VOCs -
0862 35 VOCs -
0863 40 VOCs -
0864 45 VOCs -
0865 50 (1015194) VOCs -
0868 50 (1016194\ VOCs -
0866 55 VOCs -
0867 60 VOCs -

Soil Samples 0851 4.5-5 VOCs/TPH Base of 5 fllnterval 
0853 9.5·10 VOCs/TPH . 
0855 14.5-15 VOCs/TPH . 
0859 19.5·20 VOCs/TPH . 
0860 24.5·25 VOCs/TPH . 
0861 29.5·30 VOCs/TPH . 
0862 34.5·35 VOCsiTPH . 
0863 39.5-40 VOCs/TPH . 
0864 44.5-45 VOCs/TPH . 
0865 49.5-50 VOCs/TPH . 
0866 54.5-55 VOCs/TPH . 
0867 59.5-60 VOCsiTPH . 
0869 19·19.5 Trlllum'Rad Adlaoent to hlahest TPH concentration 
0870 29·29.5 Trllium'Rad 10 fl below highest TPH concentration 
0871 59-59.5 Trlllum'Rad Bottom of boring 
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TABLE 4-12 (CONTINUED) 

BOREHOLES WITH CORRESPONDING SAMPLE NUMBERS 

Borehole No. 811 03·2678 
Soli Vapor Samplea AAC0872 5 VOCs -

AAC0873 10 VOCs -
AAC0874 15 VOCs -
AAC0875 20 VOCs -
AAC0876 25 VOCs -
AAC0877 30 VOCs -
AAC0878 35 VOCs -
AAC0879 40 VOCs -
AAC0881 45 VOCs -
AAC0882 50 VOCs -
AAC0883 55 VOCs -
AAC0884 60 VOCs -
AAC0885 65 VOCs -
AAC0895 70 VOCs -
AAC0896 75 VOCs -
AAC0897 80 VOCs -
AAC0898 85 VOCs -
AAC0899 90 VOCs -
AAC0900 95 VOCs -
AAC0902 Blank VOCs -

Soli Samples AAC0872 4.5-5 VOCsiTPH Base of 5 h interval 
AAC0873 9.5-10 VOCsiTPH . 
AAC0874 14.5-15 VOCsiTPH . 
AAC0875 19.5-20 VOCsiTPH . 
AAC0876 24.5-25 VOCsiTPH . 
AAC0877 29.5-30 VOCsiTPH . 
AAC0878 34.5-35 VOCsiTPH . 
AAC0879 39.5-40 VOCsiTPH . 
AAC0881 44.5-45 VOCsiTPH . 
AAC0882 49-49.5 VOCsiTPH . 
AAC0883 54.5-55 VOCsiTPH . 
AAC0884 59.5-60 VOCsiTPH . 
AAC0885 64.5-65 VOCsiTPH . 
AAC0895 69.5-70 VOCsiTPH . 
AAC0896 74.5-75 VOCsiTPH . 
AAC0897 79.5-80 VOCsiTPH . 
AAC0898 84.5-85 VOCsiTPH . 
AAC0899 89.5-90 VOCsiTPH . 
AAC0886 24-24.5 Tritium'RAD Adjacent to highest TPH concentration 
AAC0887 34-34.5 Trilium'RAD 10ft below highest TPH concentration 
AAC0888 89-89.5 Tritium'RAO Bottom of boring 

Water Sample AAC0880 - VOCsiTPH -
Borehole No. 87 03·2680 

Soli Samplea AAC0889 4.6-4.7 Rad'tritium'moisture 
AAC0890 9.4-9.6 . 
AAC0891 13.3-13.5 . 
AAC0892 19.4-19.6 . 
AAC0893 24.2-24.4 . 
AAC0894 28.8-29 . 
AAC1053 33.9-34.1 . 
AAC1054 39.1-39.3 . 
AAC1055 44.1-44.3 . 
AAC1056 49.5-49.7 . 
AAC1057 54.1-54.3 . 
AAC1058 59.6-59.8 . 
AAC1059 64.4-64.6 . 
AAC1060 69.6-69.8 . 
AAC1065 74.7-74.8 . 
AAC1066 78.5-78.7 . 
AAC1067 84.3-84.5 . 
AAC1068 89.3-89.5 . 
AAC1069 93.8-94 . 
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TABLE 4-12 (CONTINUED) 

BOREHOLES WITH CORRESPONDING SAMPLE NUMBERS 

Miscellaneous Samples 
Soli, Soli Vspor snd AAB7698 
Wster S•mples AAB7699 

AAB7700 
AAB7712 
AAB7713 
AAB7759 
AAC0470 
AAC0471 
AAC0472 
AAC0473 
AAC0474 
AAC0475 
AAC0476 
AAC0477 
AAC0478 
AAC0479 
AAC0903 
AAC0904 
AAC0905 
AAC0906 
AAC0907 
AAC0908 
AAC0909 
AAC0910 
AAC0911 
AAC0912 
AAC1061 
AAC1062 
AAC1063 
AAC1064 
AAC1073 
AAB7760 
AAB7761 
AAB7764 
AAC1071 
AAC1072 
AAC1074 
AAC1075 
AAC1076 
AAC1077 
AAC1078 
AAC1079 
AAC1080 
AAC1081 
AAC1082 
AAC3129 

' VOC = Volatile organic compounds 
2 TPH =Total petroleum hydrocarbons 
3 RAD = Radiological constituents 
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Radllead 
Radllead 
A ad/lead 

Ra<i'Aoo. VIII metals 
Ra<i'AoP. VIII metals 

VOCs 
Radlmercurv 
Ra<i'mercurv 
Ra<i'mercurv 
Ra<i'mercurv 
Rad/mercurv 
Rad/mercurv 
Rad/mercurv 
Ra<i'mercury 
Rad/mercurv 
Rad/mercurv 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 

TPHNOCsltritium 
VOCs 

TPHNOCsltritium 
VOCs (2-Butanone) 

TPHNOCs 
TPHNOCs 
TPHNOCs 
TPHNOCs 

VOCs (2-Butanone) 
VOCs (2-Butanone) 
VOCs (2-Butanone) 
VOCs (2-Butanone) 

Radllritium 
klnitabilitv 

VOCslcationslanions 

Upper biased samole 
Uooer biased samole duolicate 
Lower biased sample 
Corroosile backfill sarrc>1e 
Backfill sarrc>1e duplicate 
Soil vapor from 03-2639 
Soil from 03-2669 
Soil from 03-2670 
Soil from 03-2671 
Soil from 03-2672 
Soil from 03-2673 
Soil from 03-2674 
Soil from 03-2675 
Soil from 03-2676 
Soil from 03-2677 
Soil from 03-2678 
Druml6 
Druml2 
Druml4 
Drum L1 
Drum L16 
Drum L12 
Drum L10 
Drum L13 
Drum L17 
Drum LS 
Drum L11 
Drum L14 
Drum L15 
Druml9 
Drum L18 
Seep S8!T1>Ie 
Field blank 
Seep sample duplicate 
Dl water & Fantasticn• 
Klean Guard (Drum 53) 
Paoer Towel !Drum 53) 
Unused Klean Guard 
Unused Paper Towel 
Drum L2 
Druml6 
Druml9 
Drum L12 
MonMor wen MW1 
Drum l10 (DI & Meth.) 
Seep sarrole 
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Soil vapor samples were collected with a downhole packer assembly at the bottom of each 

five-foot core run. The procedure used to obtain the soil vapor samples consisted of first 

lowering an inflatable packer to the bottom of the hole and inflating it with compressed nitrogen 

to seal the interior of the hollow-stem auger, thus isolating the bottom of the hole from the 

external atmosphere. The internal pump of a flame ionization detector was then used to purge 

five volumes of air from the 100-ft long Teflon™ tubing attached to the inflatable packer. 

Calculations showed that it took approximately 2.75 minutes to purge five tubing volumes, after 

which a PID was attached to the tubing. The soil vapor VOC concentrations were then observed 

for one minute to document their rate of change or relative stability. A Tedlar™ bag was then 

attached to the tubing, and with the use of a lung box, a soil vapor sample was collected for VOC 

analysis. A more detailed discussion of the method used for collection of the soil vapor samples 

is provided in the sampling and analysis plan (LANL 1994, 17-1222). 

4.5.2.4 Field Screening 

The only field screening that was conducted relative to field decisions, other than the soil vapor 

probe survey, was organic vapor monitoring using a PID of the ends of each six-inch sleeve as 

it was removed from the core barrel. The purpose of this screening strategy was to determine 

if additional samples needed to be collected and analyzed. 

4.5.2.5 Borehole Logging and Curation Procedures 

Basic geologic information was obtained from the chemical characterization boreholes 

(B1 - B6) by observations of the ends of the six-inch sleeves and from drill cuttings. This 

information was recorded on forms tailored specifically for this purpose. The completed 

borehole log forms are included as Appendix B. 

Borehole B-7 was drilled specifically for geologic characterization purposes; therefore, the 

core barrel was not lined with six-inch sleeves. This allowed for more complete core recovery 

and a more detailed geologic description. The field log is included in Appendix B. The 

information was recorded on the log form included in LANL-ER-SOP-12.01, R1, Field Logging, 

Handling and Documentation of Borehole Materials. The core from B-7 was placed in core 

boxes with the following information: top and bottom of core run, core-loss locations, and depth 

intervals. Each box was then labeled with the borehole identification number, depth interval, 
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and box number. The core boxes were submitted to the sample management facility to be 

archived. 

4.5.3 Seep Sampling 

Surface water samples were collected October 18, 1994, and February 2, 1995, from a location 

downstream from SWMU 3-01 O(a) in the drainage channel seep. The objective of sampling the 

seep was to evaluate the possible impact of contaminants at the SWMU on water found 

emerging from the alluvium. During the first sampling event, sufficient water flow permitted 

collecting the sample at a location where water flowed over a ledge in the channel. A much

reduced flow during the second sampling event required the use of a syringe to collect water 

from a shallow depression in the channel. The water was then slowly injected into sample 

bottles. Care was taken during the entire procedure not to subject the sample to excessive 

negative pressures or undue agitation. 

During the· second sampling event, the NMED collected a duplicate sample to be analyzed for 

VOCs and possibly total metals. They also measured water temperature (3.6°C) and pH 

(8.58 SU). Sample collection information is provided in Table 4-12. 

4.5.4 Geodetic Survey 

A geodetic survey was performed for the soil-vapor probe survey locations, borehole locations, 

miscellaneous sample locations, and key structures such as the less-than 90-day storage area 

adjacent to TA-3-30. All points were recorded in the New Mexico State Planar Coordinate 

System and were submitted to FIMAD for incorporation into its database. A tabulation of the 

coordinates is also provided in Appendix C. 

4.6 Human Health Risk Assessment 

As discussed in Subsection 3.3.1, the human health risk assessment is composed of four steps 

that include data assessment, exposure assessment, toxicity assessment, and risk 

characterization. The SWMU 3-01 O(a) results from each of these steps is provided in the 

following Subsections. 

4.6.1 Data Assessment 

Data assessment consists of a data review of the compounds detected in each media (soil, soil 

vapor, and water) during the RFI Phase II activities. This data review determines if the PCOC 

list determined by the screening assessment is correct. Frequency of detection and a 

Apri/28, 1995 60 RR Report for SWMU 3·010(a) 

"I 



SWMU 3-0JO(a) RFI Report 

comparison to SALs are included in the data review process. The following Subsections will 

present the results of the data review for the Phase II water, soil vapor, and soil samples. 

4.6.1.1 Phase II Water Samples 

There were two kinds of water samples collected in Phase II. Three water samples were 

collected and analyzed from the seep. Table A-5 of Appendix A summarizes the list of 63 

compounds that were analyzed in the surface water samples. TPH, 1,1 ,1-TCA, and tritium were 

detected in the seep samples. All detected analytes for the seep samples are provided in 

Table 4-13. Tritium was detected in two seep samples at concentrations much less than the 

SAL, which is also the drinking water maximum concentration level (MCL) value 

(20 000 pCi/L). In all three samples, 1,1,1-TCA was detected at values between 7.9 and 

13 Jlg/L; the water SAL is 200 Jlg/L. TPH was detected in one sample at 5 000 Jlg/L, which is 

consistent with the Phase I RFI data that also detected TPH in sediments downstream of 

SWMU 3-01 O(a). Any potential adverse effects of TPH are based on gasoline-related TPH 

components, which have not been identified as a problem in the seep water. In summary, the 

seep water data suggest that there is no potential for a negative human health impact from 

surface water at the site. 

TABLE 4-13 

SEEP WATER SAMPLES 

SAMPLE 10 ANALYTE RESULT UNCERTAINTY UNITS SAL 
AA87760 Petroleum hydrocarbons total recoverable 5 1 500 mall NA 
AA87760 Trichloroethane 11 1 1-1 12 3.6 _jgj/L 200 
AA87764 Trichloroethane [1,1 1-1 13 3.9 11g/L 200 
AAC3129 Trichloroethane [1, 1, 1-l 7.9 ' 2.37 11g/L 200 
AA87760 Tritium 413>;:, 94 pCi/L 20 000 
AA87764 Tritium 458 95.5 J)Ci!L 20 000 

Water was also detected in three boreholes. As discussed in Subsection 2.3, this water does 

not represents a true perched water body that could be developed into a drinking water 

resource. In addition, the water samples collected from these boreholes do not meet the usual 

requirements for a monitoring well (i.e., the boreholes were not converted into monitoring wells 

and developed before samples were collected). However. these data do help determine if there 

is a substantial quantity of any PCOCs in the water phase. Table A-6 in Appendix A summarizes 

the 63 compounds that were analyzed in the borehole water samples. Six compounds, 

1,1-dichloroethane (1,1-DCA), 1,2-dichloroethane (1,2-DCA), 1,1-dichloroethene (1,1-DCE), 

1,1,2-trichloro-1,1,2-triflouroethane (Freon-113), 1,1,1-trichloroethane (1,1,1-TCA). and tritium, 

were detected in the borehole water samples (Table 4-14). With the exception of Freon-113, 

all of the volatile organics detected in the borehole water samples were also detected in 

RR Repott for SWMU 3-010(a) 61 Apri/28, 1995 



RFIRepon SWMU 3-01 0( a) 

confirmatory samples collected after the VCA action. Freon-113 was detected at low 

concentrations (26 to 230 IJ.Q/L) in three samples. A SAL has not been established for this 

compound, but freons are of very low toxicity. Therefore, Freon-113 was not added as a PCOC 

for the risk assessment. Tritium was detected in two borehole water samples at values between 

540 and 2 710 pCi/L, which is roughly a factor of ten or more below the drinking water MCL. 

These borehole water results are generally consistent with previous soil sampling results, and 

do not suggest that any additional PCOCs should be included in the risk assessment. 

TABLE4-14 

BOREHOLE WATER SAMPLE RESULTS 

LOCATION 10 SAMPLE 10 ANALYTE RESULT UNCERTAINTY UNITS SAL 
03·2664 AAC0469 Oichloroethane [1 1-1 18 5 Jlg/l 3500 
03·2664 AAC0469 Dichloroethane 11 2·1 12 "' JlQ/l 5 
03·2664 AAC0469 Dichloroethene 11 H 34 10 JlQ/l 7 
03·2664 AAC0469 Trichloro·1 2 2-lrifluoroethane 11 1 2· 26 8 11a/L NA 
03-2667 AAC0856 Trichloro-1 2 2·trifluoroethane 11 1 2· 230 69 ua/l NA 
03·2679 AAC0880 Trichloro·1 2 2-trifluoroethane [1 1 2· 40 12 Jlg/l NA 
03·2664 AAC0469 Trichloroethane 11 1 H 800 240 ua/L 200 
03-2667 AAC0856 Trichloroethane 11 1 H 300 90 11a/L 200 
03-2679 AAC0880 Trichloroethane 111 H 130 39 ua/l 200 
03-2664 AAC1081 Tritium 2 710 95 pCill 20 
03-2667 AAC0856 Tritium 540 80 DC ill 20 

It is important to note that 1,1,1-TCA concentrations in the borehole water samples {130 to 800 

IJ.g/L) are roughly ten times greater than the 1,1,1-TCA concentrations detected in the seep 

water samples (7.9 to 131J.g/L). Assuming that there is a hydrological connection between the 

borehole water and the seep, the water plume extends from the boreholes 1, 4, and 6 to the 

seep, yet concentrations of 1,1,1-TCA and tritium in the seep water are well below any risk

based concentrations of concern. 

4.6.1.2 Phase II Downhole Soil Vapor Data 

Soil vapor data were collected at six boreholes drilled to determine the extent of volatile organic 

contamination. These data were used in the field to determine the depth to which boreholes 

were drilled. These data are also used in this data assessment to confirm that the PCOC list 

based on the RFI Phase I data is correct. Table A-7 in Appendix A summarizes the results for 

61 compounds analyzed in the soil vapor samples. Four volatile organic compounds (benzene, 

chloroform, 4-isopropyltoluene, and tetracholoroethylene) were detected three or fewer times 

out of 64 sample measurements (Table A-7, Appendix A). EPA risk assessment guidance 

(EPA 1989, 0305) recommends that compounds detected in 5% or fewer of the samples should 

not be included in the risk assessment; therefore, these four VOCs are not included as PCOCs. 

Another six VOCs [1,1-DCA, 1,2-DCA, 1,1-DCE, Freon-113, 1,1,1-TCA, and trichloroethane 

(TCE)] were detected more frequently in the soil vapor. The concentration values by borehole 

and depth for all detected soil vapor compounds are presented in Table 4-15. There are no 

Apri/28, 1995 62 RFI Report for SWMU 3-010(a) 

''I 



I' 

SWMU 3-0IO(a) RFJ Report 

TABLE 4-15 

PHASE II DOWNHOLE SOIL VAPOR DATA 

LOCATION ID SAMPLE 10 DEPTH ANALYTE RESULT UNITS 
03-2664 AAC0458 9.5-10 ft Dichloroethane 11 1-1 64 IJ.o/L 

Dichloroelhene 11 1-1 400 IJ.a/L 
T etrachloroethvlane 17 IJ.a/L 

Trichloro-1 2 2-trifluoroethane (1 1 2-1 c~ jl.g/L 
Trichloroethane (1 1 1-l '•1.200' IJ.a/L 

Trichloroethane 30 ~ llall 
AAC0459A 14.5-15 ft Dichloroethane I 1 1-1 31 IJ.O/l 

Dichloroelhene 11 1-] ..2.3_0 lla/L 
T richloroelhane 11 1 1-1 '1-...100) lla/L 

Trichloroethane 12 llall 
AAC0460A 18.5-19 ft Dichloroethane 1 1-1 29 IJ.o/L 

Dichloroethane 1 2-1 .1 llall 
Trichloroethane 1 1 1-1 '670 IJ.Oil 

03-2665 AAC0480 5-5.5 ft Dichloroelhane 1 2-1 8 lla/L 
Dichloroethene 1 1-1 11 IJ.Oil 
Tetrachloroethylene r--- 9 lla/L 

Trichloroethane 11 1 1-1 '----·.~ 100"' llOIL 
Trichloroethane 11 llall 

AAC0481A 10-10.5 ft Benzene 30 llall 
Dichloroethane I 1 1-1 660 IJ.O/l 
Dichloroethane [1 2-l 200 llall 
Dichloroethene [1 1-1 1 800 llall 

Trichloro-1 2 2-trifluoroethane [1 1 2-l ..130 _~g~/L 
Trichloroethane 11 1 1-1 -.....:3600 IJ.a/L 

Trichloroethane 281[ 1.1a/l 
AAC0482A 15-15.5 ft Benzene 12 110/l 

Dichloroethane (1 1-1 230 11a/L 
Dichloroethane 11 2·1 90 IJ.O/l 
Dichloroelhene (1 1-l 1 200 11a/L 

Trichloro-1 2 2-trifluoroethane 11 1 2-1 t.7 IJ.a/L 
Trichloroethane (1 1 H \"- 300. 11atL 

Trichloroethane 1 '70-"' 110/l 
AAC0483A 20-20.5 ft Benzene 10 lla/L 

Chloroform 18 IJ.Oil 
Dichloroethane (1 H 650 lla/L 
Dichloroethane 11 2-1 33 110/l 
Dichloroelhene 11 1-1 1 200 u.o/L 

Trichloro-1 2 2-trifluoroethane (1 1 2-] 32-Q lla/L 
Trichloroethane 11 1 1-1 '-.3 200' 110/L 

Trichloroethane fso--· llall 
AAC0484A 25-25.5 ft Dichloroethane [1 1·] 130 jtg/L 

Dichloroethane 11 2·1 13 110/L 
Dichloroelhene (1 1-1 750 u.g/L 

Trichloro-1 2 2-trifluoroethane 11 1 2-1 ·'· 3.2 llOIL 
Trichloroethane f 1 1 1-l '-,t·BC». u.g/L 

T richloroethene 69 JLg/L 
AAC0485A 30-30.5 ft Dichloroethane I 1 1-1 90 u.o/L 

Dichloroethane (1 2·1 11 u.g/L 
Dichloroelhene (1 1-1 420 JLg/L 

Trichloro-1 2 2-trifluoroethane [1 1 2-l ..• 350 jl.g/L 
Trichloroethane 11 1 1-1 '·.1 500 ' u.o/L 

Trichloroethane 35--"' u.a/L 
AAC0486A 35-35.5 ft Dichloroethane 11 1-1 56 IJ.O/l 

Dichloroethane 11 2-1 5.8 u.o!L 
Dichloroethene L1 1-] ( 300 _ll.Q/L 

T richloroelhane 1 1 1-1 '1200 110/l 
Trichloroethane 28 lla/L 

AAC0487A 40-40.5 ft Oichloroethane 11 1-1 98 lla/L 
Dichloroethane [1 2-J 9 1.10/L 
Oichloroelhene 11 1-l 190 llall 

Trichloro-1 2 2-trifluoroethane [1 1 2-l ~13.0 110/l 
T nchloroethane [1 1 1-] .,910'. 110/l 

Trichloroethane l&- . ..; llQIL 
AAC0488A 44.5-45 ft Dichloroethane ( 1 1-] 22 }lg/L 

0 ichloroelhene 11 1-1 J..&..::o. lla/L 
T richloroelhane f 1 1 1·] . 420} lla/L 
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TABLE 4-15 (CONTINUED) 

PHASE II DOWNHOLE SOIL VAPOR DATA 

LOCATION 10 SAMPLE 10 DEPTH ANALYTE RESULT UNITS 
03-2666 AAC0493A 4.5-5 ft lsopropyltoluene 14-1 16 ua L 

Trichloroethane I 1 1 1-1 120 uaL 
AAC0494A 9.5-10 ft Trichloroethane I 1 1 1-1 190 uaL 
AAC0495A 14.5-15 ft Dichloroethene 11-l 33 uaL 

Trichloro-1 2 2-trifluoroethane 11 1 2-1 31 uaL 
Trichloroethane 11 1 1-1 340 uaL 

AAC0496A 19.5-20 ft Dichloroethene [1 1-1 48 U!J. L 
Trichloro-1 2 2-trifluoroethane 11 1 2-1 47 ua/L 

Trichloroethane 11 1 1-1 260 ua/L 
AAC0497A 24.5-25 ft Dichloroethene 11 1-1 54 ua/L 

Trichloro-1 2 2-trifluoroethane 1 1 2-] 42 lJ.g/L 
Trichloroethane [ 111 1• 300 Jlg/L 

AAC0499A 29.5-30 ft Trichloroethane [ 1 1 1- 400 _11_g/L 
AAC0500A 34.5-35 ft Dichloroethane 1 1- 9 Jlg/L 

Dichloroethane 1,2- 6 JlQ/L 
Dichloroethene 1 1- 200 JlQ/L 

Trichloro-1 2 2-trifluoroethane [1 1 2-1 140 lla/L 
Trichloroethane [h1 1· 590 ua/L 

Trichloroethane 7 Jlg/L 
AAC0501A 39.5-40 ft Dichloroethane 1 '1- 10 JlQ/L 

Dichloroethane 1,2- 10 JlQ/L 
Dichloroethene 1 1- 170 J.lg/L 

Trichloro-1 2 2-trifluoroethane [1 1 2-1 140 ua/L 
Trichloroethane [1, 1,1-1 540 ua/L 

Trichloroethane 7 j!g/L 
AAC0502A 44.5-45 ft Dichloroethane 1 1- 13 ).lg/L 

Dichloroethane 1,2- 15 J.lQ/L 
Dichloroethene 1 1- 180 J.lg/L 

Trichloro-1 ,2,2-trifluoroethane [1 1 2-] 130 Jtg/L 
Trichloroethane [1 1 1-1 520 ua/L 

T richloroethene 9 J1g L 
AAC0503A 49.5-50 ft Dichloroethane 1 1- 14 J.lgL 

Dichloroethane 1,2- 19 ll!J. L 
Dichloroethene 1 1- 180 J.Lg/L 

Trichloro-1 2 2-trifluoroethane [1 1 2-] 120 J.Lg/L 
Trichloroethane [1 1 1-] 490 J.la/L 

T richloroethene 10 ua/L 
AAC0504A 54.5-55 ft Dichloroethane 1 1- 12 J.lg/L 

Dichloroethane 1,2- 16 ua/L 
Dichloroethene 1 1- 150 J.lg/L 

Trichloro-1 2 2-trifluoroethane [1 1 2-] 91 J.LQ/L 
Trichloroethane [1 , 1 , 1-] 390 J.LQ/L 

Trichloroethane 8 J.lQ/L 
AAC0505A 59.5.00 ft Dichloroethane 1 1- 10 lla/L 

Dichloroethane 1,2- 12 ua/L 
Dichloroethene 1 '1- 100 llg/L 

Trichloro-1 2 2-trifluoroethane [1, 1 ,2-] 74 J.Lg/L 
Trichloroethane [1 1 1-1 360 lla/L 

T richloroethene 7 llg/L 
03-2667 AAC0509A Sft Trichloroethane [1_,_1 1-l 50 J.Lg/L 

AAC0510A 9.5-10 ft Dichloroethene [1 1-J 44 J.Lg/L 
Trichloro-1 2 2-trifluoroethane [1 1 2-1 ~0 ua/L 

Trichloroethane 11 1 1-1 '- 480) _!.!g/L 
AAC0511A 15ft Dichloroethene [1 1-1 45 J.!g/L 

Trichloro-1 ,2,2-trifluoroethane [1, 1,2-1 310 llQ/L 
Trichloroethane [1 1 1-1 480 _j.l!J/L 

AAC0512A 20ft Dichloroethene [1 1-1 19 J.Lg/L 
Trichloro-1 2 2-trifluoroethane [1 1,2-] 450 J.lQ/L 

Trichloroethane [1 1,1-] 250 J.lg/L 
AAC0850A 25ft Dichloroethene [1,1-] 28 ug/L 

Trichloro-1 2 2-trifluoroethane [1 1 2-] 290 J.lg/L 
Trichloroethane [1 1 1-] 210 ua/L 
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TABLE 4-15 (CONTINUED) 

PHASE II DOWNHOLE SOIL VAPOR DATA 

LOCATION 10 SAMPLE 10 DEPTH ANALYTE RESULT UNITS 
03-2668 AAC0854 9.5-10ft Trichloroethane 11 1 1-1 17 ua/L 

AAC0855A 14.5-15 ft Dichloroethene 11 1-1 18 ua/L 
Trichloro-1,2 2-trifluoroethane 11 1 2-] 29 ua/L 

Trichloroethane 11 1 1-1 64 ua/L 
AAC0859A 19-20 ft Dichloroethane 11 1-1 8 ua/L 

Dichloroethene 11 1-1 62 ila/L 
Trichloro-1 2 2-trifluoroethane (1 1 2-1 160 _llg/L 

Trichloroethane (1 1 1-]_ 170 ua/L 
AAC0860A 24.5-25 ft Dichloroethane 11 1-l 9 ua/L 

Dichloroethene 11 1-1 67 ua/L 
Trichloro-1 2 2-trifluoroethane 11 1 2-1 180 ua/L 

Trichloroethane 11 1 1-1 180 ua/L 
AAC0861A 30-30 ft Dichloroethane 11 1-1 9 ua/L 

Dichloroethene 11 1-1 71 ua/L 
Trichloro-1,2,2-trifluoroethane 11,1 2-1 160 ua/L 

Trichloroethane 11 1 1-1 190 ua/L 
AAC0862A 35-35 ft Dichloroethane 11 1-1 9 ua/L 

Dichloroethene 11 1-1 74 ua/L 
Trichloro-1,2,2-trifluoroethane 11 1,2-1 100 ua/L 

Trichloroethane 11 1 1-1 210 ua/L 
AAC0863A 40-40 ft Dichloroethane 11 H 10 ua/L 

Dichloroethene (1 1-] 85 .l!Q/L 
Trichloro-1,2,2-trifluoroethane [ 1,1 2-] 92 ua/L 

Trichloroethane 11 1 1-1 220 ua/L 
AAC0864A 45-45 ft Dichloroethene 11 1-1 39 ua/L 

Trichloro-1 2 2-trifluoroethane 11 1 2-1 45 ua/L 
Trichloroethane 11,1, H 110 ua/L 

AAC0865A 50-50ft Dichloroethene 11 H 33 ua/L 
Trichloro-1 2 2-trifluoroethane 11 1 2-1 42 ug/L 

Trichloroethane (1 1 1-l 110 J.La/L 
AAC0866A 54.5-55 ft Dichloroethene (1 1-] 33 J.Lg/L 

Trichloro-1 2 2-trifluoroethane (1 1 2-1 35 ug/L 
Trichloroethane 11 1 H 110 ua/L 

AAC0867A 60-60 ft Dichloroethene 11 1-1 27 ua/L 
Trichloro-1 2 2-trifluoroethane 1 1 2-] 26 ug/L 

Trichloroethane [1 1 1- .-8.6. J.La/L 
) 

. '-P 
03-2679 AAC0872A 4.5-5 ft . Trichloroethane (1 1 1- •42\ ug/L 

AAC0873A 9.5-10 ft Trichloro-1,2,2-trifluoroethane 1,1,2-1 ~6~ ua/L 
Trichloroethane 11 1 1- 74" ua/L 

AAC0874A 15-15 ft Dichloroethene 11 1-1 19'-' ua/L 
Trichloro-1 2 2-trifluoroethane 11 1 2·1 ( ;69. ua/L 

Trichloroethane I 1 1,1-1 200 ua/L 
AAC0875A 19.5-20 ft Dichloroethane 11 1-1 17 ua/L 

Dichloroethene 111-1 20 ua/L 
Trichloro-1 2 2-trifluoroethane 11 1 2-1 ,-n, ua/L 

Trichloroethane [ 1,1,1- 120 J.LQ/L 
AAC0876A 30-30.5 ft Dichloroethane 11 1-1 ., - MilL 

Dichloroethene [1 1-] 13 J.Lg/L 
Trichloro-1 2 2-trifluoroethane [1 1 2-1 r ,53 ug/L 

Trichloroethane (1,1,1-l \ 78 J.La/L 
AAC0877A 29.5-30 ft Dichloroethane 11 1-1 0 ua/L 

Dichloroethene [1 1-1 32 _11g/L 
Trichloro-1 2 2-trifluoroethane 1 1 2-1 ,.(5 J.LQ/L 

Trichloroethane [1,1,1- (" 'Q.~· J.Lg/L 
AAC0878A 34.5-35 ft Trichloroethane I 1 1 1- .. 1 f';---' J.La/L 
AAC0879A 39-40 ft Dichloroethane 11 1-1 6- J.Lg/L 

Dichloroethene 11 1-1 51 J.Lg/L 
Trichloro-1,2,2-trifluoroethane I 1,1,2-1 .. 110 ua/L 

Trichloroethane 11 1 1-1 '• 2"'70 lla/L 
Trichloroethene 8-, J.La/L 
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TABLE 4-15 (CONTINUED) 

PHASE II DOWNHOLE SOIL VAPOR DATA 

LOCATION 10 SAMPLE 10 DEPTH ANALYTE RESULT UNITS 
AAC0881A 44.5-45 ft Dichloroethane 11 1-1 6 11Q/L 

Dichloroethene _11 1-] 57 11Q/L 
Trichloro-1,2,2-trifluoroethane 11 1 2-] 99 11a/L 

Trichloroethane 11 1 1-l \ 270 11a/L 
Trichloroethane . ··1.t-/ 11a/L 

AAC0882A 49-49.5 ft Dichloroethene (1 1-1 61 11g/L 
Trichloro-1 2,2-trifluoroethane (1 1 2-1 60 ~g/L 

Trichloroethane (1 1 1-1 C2f0 Jl_g/L 
Trichloroethane 8 110/L 

AAC0883A 54.5-55 ft Dichloroethane 11 1-l 7 110/L 
Dichloroethene (1,1-l 81 ~g/L 

Trichloro-1 2 2-trifluoroethane 11 1 2-l .----:z1 11a/L 
Trichloroethane 11 1 1-1 (. 190 11a/L 

Trichloroethane 13 11g/L 
AAC0884A 50.5-60 ft Dichloroethane [1,1-l 10 ~g/L 

Dichloroethene 11 1-1 110 11g/L 
Trichloro-1 2 2-trifluoroethane 11 1 2-1 90 11a/L 

Trichloroethane [1 1 1-1 "-2_50. IJ.g/L 
Trichloroethane 24 ~g/L 

AAC0885A 64.5-65 ft Dichloroethane 11 1-1 11 !lOlL 
Dichloroethene [ 1 1-l 130 !lolL 

Trichloro-1 2 2-trifluoroethane 11 1 2-1 ~93 110/L 
Trichloroethane _11,1,1-] \-. 270 11Q/L 

Trichloroethane 29- Jl.Q/L 
AAC0895A 69.5-70 ft Dichloroethane_l1 1-] 12 Jlg/L 

Dichloroethene [1 1-] 130 ~g/L 
Trichloro-1,2,2-trifluoroethane [1,1,2-1 89 ~g/L 

Trichloroethane [1 1 1-1 \.. 28'0, ~g/L 
Trichloroethane :n ~g/L 

AAC0896A 74.5-75 ft Dichloroethane [1 1-l 11 ~g/L 
Dichloroethene _11 1-1 140 !lolL 

Trichloro-1 2 2-trifluoroethane 11 1 2-l 82 110/L 
Trichloroethane [1 1 1-1 \ 290 !loll 

Trichloroethane '35- !loll 
AAC0897A 79.5-80 ft Dichloroethane j1,1-] 8 ~g/L 

Dichloroethene [1 1-] 140 11Q/L 
Trichloro-1 2 2-trifluoroethane [1 1 2-1 r-8..0 llQ/L 

Trichloroethane (1 1 1-1 ' 310 UQ/l 
Trichloroethane 38 ~g/L 

AAC0898A 84.5-85 ft Dichloroethene 11 1-] 130 ~g/L 
Trichloro-1 2 2-trifluoroethane [1 1 2-1 ··---,.58 ua/L 

Trichloroethane [1 1 1-l 250, 11Q/L 
Trichloroethane '2!;_! 11a/L 

AAC0899A 89.5-90 ft Dichloroethane (1 1-l 7 11Q/L 
Dichloroethene (1 1-] 130 IJ.g/L 

Trichloro-1 2 2-trifluoroethane [1 1 2-1 r---8.0 ~g/L 
Trichloroethane 11 1,1-1 \..310 ~g/L 

Trichloroethane 37 ~g/L 
AAC0900A 94.5-95 ft Dichloroethane 11 1-] 13 ~g/L 

Dichloroethene _11 1-1 150 ~g/L 
Trichloro-1 2,2-trifluoroethane [1,1,2-1 r-~2 ~g/L 

Trichloroethane [1 1 1-1 ·~10 llQ/L 
Trichloroethane 33 11a/L 

SALs for soil vapor, and the soil vapor data will not be used directly in the risk assessment. 

Instead, the soil concentrations of these compounds, as discussed in the next section, are 

compared to SALs to determine if any additional PCOCs are identified by the Phase II data. 
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4.6.1.3 Phase II Borehole Soil Data 

Soil data were also collected at six boreholes for VOC, TPH and tritium analysis. Table A-8 of 

Appendix A summarizes the results for 63 compounds analyzed at soil borehole sampling 

locations. Eightcompounds[1,1-DCA, 1,2-DCA, 1,1-DCE, Freon-113, 1,1,1-TCA, TCE, TPH, 

and tritium] were detected in the soil samples. Although TPH is not considered a PCOC, the 

toxicity of any detected TPH components is considered. The concentration values by borehole 

a_nd depth for all detected compounds are presented in Table 4-16. The data from these 62 

Phase II samples will be evaluated together with the 3 samples collected at the bottom of the 

excavation. 

For these 65 sample values, five compounds (benzene, chloroform, cis-1 ,3-dichloropropene, 

Freon-113, and TCE) were detected in zero to two samples. These compounds are not 

considered PCOCs, because EPA risk assessment guidance recommends that compounds 

detected in 5% or fewer of the samples should not be included in the risk assessment 

(EPA 1989, 0305). Thus, benzene and chloroform are dropped from the PCOC list developed 

during the screening assessment. 

Tritium was detected in 20 samples at concentrations between 0.13 and 11 pCi/g. Two of the 

measurements are greater than background (sample IDs AAC0490 and AAC0508), but none 

are greater than the SAL. Thus, tritium is not included as a PCOC in the risk assessment. 

TCA [1, 1, 1-] was detected in 37 soil samples collected during Phase II sampling, and the 

highest concentration measured in these samples was 1.8 mg/kg. Because the SAL for 

1,1, 1-TCA is 1 000 mg/kg, 1,1, 1-TCA should not be considered a PCOC in the risk assessment. 

Two volatile organics (1 ,2-DCA and 1, 1-DCE) were measured at a concentration greater than 

the SAL at the upper biased Phase I sampling location (03-1261 ). These compounds were also 

detected in the Phase II soil data and will be retained as PCOCs in the risk assessment. 

4.6.1.4 Estimates of the Concentration Term 

Analysis of the Phase II data narrowed the original list of five PCOCs to two PCOCs 

(1 ,2-DCA and 1, 1-DCE). The concentration of these two volatile organics in the subsurface 

must be estimated for the risk calculations. The EPA risk assessment guidance suggests that 

the average concentration and 95% UCL of the average should be used as estimates of the 

concentration term in the risk calculations. This estimate of the concentration term is important 

because risk scales linearly with the estimate of the concentration. Thus, a concentration of 

100 mg/kg is associated with a risk 1 00 times larger than a concentration of 1 mg/kg. 
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TABLE 4-16 

CONCENTRATION VALUES FOR ALL DETECTED COMPOUNDS 

LOCATION 10 SAMPLE 10 DEPTH ANALYTE RESULT UNITS SAL 
03-2664 AAC0467 11.5-1211 Dichloroethane 11 1-1 0.029 maiko 410 

Dichloroethane 1 2-1 0.014 maiko 0.2 
Dichloroethene 11 1-1 0.049 maiko 0.4 
Trichloroethane 11 1 1·1 1.8 ·maiko 1 000 
Trichloroethene 0.052 maiko 3.2 

AAC0358 12-12.5 It Tritilnl 1.96 pCVQ 810 
AAC0459 14.5-15 It Dichloroethane 11,1·1 0.011 mdi(Q 410 

Dichloroethane 11 2·1 0.012 maiko 0.2 
Trichloroethane 11 1 1-1 0.41 maiko 1 000 

AAC0460 18.5-19 It Oichloroethane 11 2-1 0.014 maiko 0.2 
Trichloroethane 11 1 1· 0.11 ·maiko 1 000 

AAC0357 23-23.511 Trichloroethane 11 1 1·1 0.036 -matko 1 000 
Tritium 0.737 !leva 810 

AAC0359 27.5-28 It Petroleum hydrocarbons total recoverable 3 ~ 100 
Trichloroethane 11,1,1·1 0.15 ~ 1 000 
Tritium 0.829 oCi/o 810 
Tritium 0.87 oCilo 810 

AAC0468 29-29.5 It Trichloroethane 11 1 1-1 0.13 n:;QTI(iJ 1 000 

03-2665 AAC0481 10-10.5 It Dichloroethane 11 1-1 0.013 maiko 410 

Dichloroethane 11 2·1 0.15 maiko 0.2 
Petroleum hydrocarbons total recoverable 3 ·maiko 100 
Trichloroethane 11 1 1·1 0.88 mati<il 1 000 

AAC0490 14-14.511 Tritilrl1 9.213 pCVQ 810 

AAC0482 15-15.5 It Dichloroethane 11 1-1 0.014 maiko 410 
Oichloroethane 11 2·1 0.1 maiko 0.2 
Dichloroethene 11 1-1 0.034 maiko 0.4 
Petroleum hYdrocarbons total recoverable 2200 ~a 100 
Trichloroethane 11 1 1-1 0.99 maiko 1 000 
Trichloroethene 0.019 maiko 3.2 

AAC0483 20-20.5 It Oichloroethane 11 1·1 0.011 ~ 410 
Dichloroethane 11 2·1 0.012 ~ 0.2 
Trichloroethane 11,1,1·1 0.62 maiko 1 000 

AAC0491 24-24.5 It Tritium 1.203 oCi/o 810 
Tritium 1.3 oCilo 810 

AAC0484 25-25.5 It Petroleum hYdrocarbons total recoverable 2 matko 100 
Trichloroethane 11 1 1·1 0.059 --.natkO 1 000 

AAC0485 30-30.5 It Dichloroethane 11 2-1 0.015 maiko 0.2 
Petroleum hYdrocarbons total recoverable 1 maiko 100 
Trichloroethane 11 1 1-1 0.37 maiko 1 000 

AAC0486 35-35.5 It Trichloroethane 11,1,1-1 0.02 mati<a 1 000 
AAC0487 40-45.5 It Trichloroethane 11 1 1-1 0.018 .matko 1 000 
AAC0488 44.5-4511 Petroleum hYdrocarbons tolal recoverable 25 mdi(Q 100 
AAC0492 50-50.5 It Tritilrl1 0.685 oCilo 810 

! ') 03-2666 AAC0496 19.5-20 It Petroleum hYdrocarbons total recoverable 1 maiko 100 
AAC0497 24.5-25 It Trichloroethane 11 1 1·1 0.011 maiko 1 000 
AAC0506 29-29.511 Tritium 1.184 oCilo 810 
AAC0499 29.5-30 It Petroleum hydrocarbons total recoverable 6 ~ 100 

Trichloroethane 11,1,1·1 0.012 maiko 1 000 
AAC0500 34.5-35 It Petroleum hYdrocarbons total recoverable 2 maiko 100 

Trichloroethane 11 1 1-1 0.013 maiko 1 000 
AAC0507 39-39.5 It Tritium 1.452 acVa 810 
AAC0501 39.5-40 It Oichloroethane 11 2-1 0.017 r;:;Q/ka 0.2 

Petroleum hYdrocarbons total recoverable 3 maiko 100 
Trichloroethane 11 1 1-1 0.042 maiko 1 000 

AAC0502 44.5-45 It Dichloroethane 11 2-1 0.034 maiko 0.2 
Petroleum hYdrocarbons, total recoverable 2 maiko 100 
Trichloroethane 11,1,1-1 0.073 maiko 1 000 

AAC0503 49.5-50 It Oichloroethane 11 2-1 0.014 maiko 0.2 
Petroleum hYdrocarbons total recoverable 2 mot~ 100 
Trichloroethane 11 1 1-1 0.013 r;:;Q/ko 1 000 

AAC0504 54.5-55 It Trichloroethane 11 1 1-1 0.017 maiko 1 000 
AAC0505 59.5-60 It Dichloroethane 11 2-1 0.013 maiko 0.2 

Trichloroethane 11 1 1-1 O.Q35 r;:;Q/ko 1 000 
AAC0508 59-59.5 It Tritium 10.989 PCilo 810 
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LOCATION 10 
03·2667 

03·2668 

03·2679 

TABLE 4-16 (CONTINUED) 

CONCENTRATION VALUES FOR ALL DETECTED COMPOUNDS 

SAMPLE 10 DEPTH ANALYTE RESULT UNITS 
AAC0509 4.5-511 Petroleum hydrocarbons total recoverable 11 mg/kg 
AAC0857 4-4.511 Triti...n 0.352 oCilll 
AAC0511 14.5-15 It Petroleum hydrocarbons total recoverable 5 mo/ka 

Trichloroethane (1 1 H 0.085 mo/ka 
AAC0858 14-14.5 It Triti...n 0.687 DCila 
AAC0512 19.5-20 It Petroleum hydrocarbons, total recoverable 1 .fTIWkg 
AAC0852 20-21 It Triti...n 0.26 oCila 
AAC0849 21·21.5 It Trichloro-1 2 2·trifluoroethane 1 1 2· 0.049 mo/kQ 

Trichloroethane 1 1 1·1 0.044 molka 
AAC0850 24.5-25 It Petroleum hydrocarbons total recoverable 3 mo/ka 

Trichloro-1 2 2·trifluoroethane (1 1 2·1 0.013 IIIQikg 
Trichloroethane 11 1 H 0.012 fTIWkg 

AAC0853 9.5-10 It Petroleum hydrocarbons, total recoverable 3 mWkQ 
AAC0859 19-20 It Petroleum hydrocarbons, total recoverable 2 mG'k!l 
AAC0869 19-19.5 It Tritium 0.185 DCilo 
AAC0870 29-29.5 It Tritium 0.24 _pCilg 
AAC0862 34.5-35 It Petroleum hydrocarbons total recoverable 1 mg/kg 

Trichloroethane 11 1 1· 0.028 mo/ko 
AAC0863 39.5·40 It Petroleum hydrocarbons total recoverable 2 maiko 

Trichloroethane [1 1 1·1 0.014 maiko 
AAC0871 59-59.5 It Tritium 0.128 pCilg 
AAC0873 9.5·10 It Trichloroethane 11 1 1-1 0.027 mg/kg 
AAC0874 14.5·15 It Petroleum hydrocarbons total recoverable 8 mg/kg 

Trichloroethane 11 1 1· 0.067 mglkg 
AAC0875 19.5-20 It Trichloroethane 11 1 1· 0.023 mg/kg 
AAC0886 24-24.5 It Triti...n 0.228 pCilg 
AAC0887 34-34.5 It Triti...n 0.287 pCi/g 
AAC0879 39-40 It Trichloroethane 11 1 1·1 0.02 mG'ka 
AAC0881 44.5·45 It Trichloroethane [1,1,1·1 0.053 mo/kQ 
AAC0882 49-49.5 It Dichloroethene (1 H 0.013 molka 
AAC0882 49-49.5 It Trichloroethane 11 1 1· 0.062 fTIWkg 
AAC0888 89-89.5 It Tritium 0.316 pCila 
AAC0896 74.5-75 It Trichloroethane (1 1 1· 0.02 mG'ka 
AAC0897 79.5·80 It Trichloroethane 11 1 1· 0.016 mg/kg 
AAC0898 84.5-8511 Trichloroethane 11 1 1· 0.012 mG'kg 
AAC0899 89.5-90 It Trichloroethane (1 1 1· 0.031 malkg 
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The area or volume over which the concentration term is averaged is a critical part of the data 

assessment. The Phase II data have bounded the extent of the subsurface vapor plume. This 

assertion is substantiated by the concentration data for the three most widely detected volatile 

organics in the soil (1,2-DCA, 1,1-DCE, and 1,1,1-TCA). Figures 4-7 and 4-8 depict two cross

section views of SWMU 3-01 O(a) borehole sample locations. These figures show the 

concentration values measured for 1,2-DCA, 1,1-DCE, and 1,1,1-TCA. These data show that 

the highest concentrations are measured in boreholes 81 and 82, which are the boreholes 

nearest to the upper biased location. 
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The Phase II data suggest that the upper biased location is in the highest concentration zone 

of the volatile organic plume. Samples close to the upper biased location tend to have higher 

VOC concentrations than samples taken from further away. This relationship is clearly shown 

in Figure 4-9(a), which shows that sample locations within 40 ft of the upper biased location 

have elevated concentrations of 1,1,1-TCA. The east wall sample location (03-1263) is an 

eX;ception to this general trend, because it is the closest location to the upper biased sample 

location, but has only one detected volatile organic (1,1,1-TCA at 0.03 mg/kg). These results 

suggest that the east wall sample location is upgradient of the vapor plume. The dramatic 

decrease in 1,1 ,1-TCA concentration within 40ft of the upper biased location is more clearly 

shown if sample locations within ten ft of the upper biased location are excluded, as shown in 

[Fig. 4-9(b)]. 

The previous discussion implies that there are logical groups of sample locations that differ 

significantly in VOC concentrations. Figure 4-10 shows a simplified conceptual model of the 

subsurface contamination, including how borehole data are grouped. These groups are 

intended to represent relatively uniform concentration volumes in the volatile plume. Because 

exposure will occur based on an average subsurface concentration, the observed subsurface 

concentration data should be weighted by the volume of each respective portion of the plume. 

The Phase II data are grouped based on the distance of the volatile organic sampling location 

from the upper biased location. Table 4-17 presents the grouping strategy. The purpose of 

creating these groups is to properly weight the concentration data within each group by the 

volume contaminated in that portion of the vapor plume. The 1,1,1-TCA data clearly show that 

the volume of the plume encompasses a soil volume (or surface area) covered by boreholes 

B1 through B4 and B6, but is also clearly limited by borehole B5. Because B5 is roughly 80ft 

from the upper biased location, 80ft was used as the maximal extent of the subsurface plume. 

For group one data, 10ft was used as a conservative estimate of the lateral extent of the source 

area of the plume, because the 1 ,1 ,1-TCA soil concentration is two orders of magnitude lower 

at locations (lower biased location and boreholes B1 and B2) that are roughly 20ft from the 

upper biased location. The vertical extent of group one data was estimated to be 10ft. based 

on the decrease in 1,1,1-TCA concentration with depth observed in boreholes 81 and 82. For 

group two data, the average distance of samples collected in boreholes 81 and 82 was used 

as the radius of lateral extent (Table 4-17), while the vertical extent of this group was based 

on the observed depth of elevated 1,1,1-TCA concentrations in boreholes 81 and 82. A similar 

rationale was applied to estimate the subsurface volume within data group three. 
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Fig. 4-9. 1,1,1-Trichloroethane soil concentrations in boreholes and three RFI Phase I sample 
locations (upper biased, 03-1261; lower biased, 03-1262; east wall, 03-1263) 
plotted versus the distance from the upper biased location. (a) All sample 
data are plotted, where the 1,1,1-TCA concentration data are represented 
on a log-scale. (b) Sample locations further than 10 ft from the upper biased 
location are plotted. These data clearly show that the subsurface volatile 
plume is limited to within 40 ft of the upper biased location. 
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TABLE 4-17 

GROUPING OF THE PHASE I AND PHASE II SUBSURFACE VOLATILE ORGANIC DATA 

AVERAGE NUMBER 
DISTANCE OF VOC 

DATA GROUP FROM UB1 ANALYSES 
LOCATION 

UB location 0 1 

LEJ3 location, 28 16 

Boreholes 1,2 

Boreholes 3,4,6 63 36 

Ew4 location, 87 12 

Borehole 5 

' UB =Upper biased location {03-1261). 
2 Weights are rounded. Do not add to 100%. 
3 LB =Lower biased location (03-1262). 
• EW = East wall location (03-1263). 

RADIUS 
(ft) 

10 

30 

60 

80 

SURFACE INCREMENTAL WEIGHTING 
AREA DEPTH VOLUME VOLUME FACTOR FOR 

(It) (It) (ft3
) (ft 3

) THIS GROUP2 

310 10 3100 3100 0.17% 

2800 40 110000 110000 6.1% 

11000 90 1000000 900000 50% 

20000 90 1800000 790000 44% 

The statistics for the subsurface data groups are presented in Table 4-18, which summarizes 

the data for three volatile organics, 1 ,2-DCA, 1, 1-DCE, and 1,1, 1-TCA. The 1,1, 1-TCA data are 

presented for comparison purposes only and will not be included in the risk assessment. A 

simple calculation of the average and UCL for the 65 samples differs from the weighted average 

and UCL calculation. The weighted average and UCL will be used in the risk assessment, 

because these data better represent the subsurface plume. A key assumption needed to 

calculate the weighted UCL is an estimate of the variance for group one data. It is assumed that 

the coefficient of variation for group one data (CV, which is the standard deviation divided by 

the average) is one-half of the CV for group two data. There is a general trend for data 

variability to decrease as concentration increases, which is the rationale for making the 

conservative assumption that the CV is reduced by one-half if the concentration values are two 

orders of magnitude higher. 

4.6.3 Exposure Assessment 

Exposure assessment, discussed in Section 3.3.1.2, is the process of quantifying the exposure 

to a chemical by measuring or estimating the intensity, frequency, and duration of exposure. 

The principal elements of exposure assessment include the steps described in the following 

subsections. 

4.6.3.1 Potential Exposure Pathways 

Exposure pathways are the mechanisms through which an individual may come into contact 

with a chemical in the environment. Exposure pathways are influenced by environmental 

conditions (e.g., depth of groundwater, extent of vegetative or other cover, prevailing wind 

direction), by the potential for the chemical to move from one medium (e.g., soil, water, or air) 

to another, and by the general lifestyles and/or work activities of the potentially exposed 

population (e.g., gardening, construction work, office work). 
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Table 4-18 

SUMMARY OF THE SUBSURFACE CONCENTRATIONS OF SELECTED VOLATILE ORGANICS. 

THE WEIGHTED STATISTICS ARE CALCULATED BASED ON THE VOLUME CALCULATIONS 
PRESENTED IN TABLE 4-17 

DATA GROUP STATISTIC 

One Count4 

Average 

St. dev. 

Variance6 

Weight 

Too Count 

Average 

St. dev. 

cv7 

Variance 

Weight 

Three Count 

Average 

St. dev. 

Variance 

Weight 

Four Count 

Average 

St. dev. 

Variance 

Weight 

All Count 

Average 

St. dev. 

95% UCL9 

Weighted Average 

Variance 

Count 

95% UCL 

1 DCA = Dichloroethane. 
2 DCE = Dichloroethene. 
3 TCA = Trichloroethane. 
~ Count = Number of analyses. 

ANALYTE 

1,2-DCA 1 1,1-DCE2 

1 1 

0.91 29 

NC5 t-K; 

0.696 342 

0.17% 0.17% 

16 16 

0.023 0.012 

0.041 0.015 

1.83 1.28 

0.0017 0.00023 

6.1% 6.1% 

36 36 

0.0066 0.0052 

0.0054 0.0013 

0.00003 0.0000018 

50% 50% 

12 12 

0.0048 0.0048 

0.00058 0.00058 

0.00000033 0.00000033 

44% 44% 

65 65 

0.024 0.45 

0.11 3.6 

0.052 1.3 

0.0084 0.056 

0.0013 0.59 

24 24 

0.024 0.38 

5 NC =Standard deviation cannot be calculated with one analysis. 

1,1,1-TCA3 

1 

100 

t-K; 

3920 

0.17% 

16 

0.42 

0.53 

1.25 

0.28 

6.1% 

36 

0.021 

0.022 

0.00049 

50% 

12 

0.0098 

0.0094 

0.000088 

44% 

65 

1.6 

12 

4.7 

0.21 

6.8 

24 

1.3 

6 The variance of this group is estimated from the coefficient of variation (CV) for group two. We assumed 

that the CV for group one would be one-half of the CV measured in group two. 
7 CV = Coefficient of variation. 
8 St. dev. =Standard deviation. 
9 UCL = 95'% upper confidence limit of the average. 
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Although many potential pathways are possible, only a few may be complete. For a pathway 

to be complete, each of the following elements must exist: 

• a source and mechanism for chemical release into the environment (e.g., air, water, 

or soil); 

• a point of potential contact with the environment; and 

• an exposure route at the contact point (e.g., inhalation, ingestion, dermal contact). 

A conceptual exposure model for SWMU 3-01 O{a) was presented in the Phase II sampling plan 

(LANL 1994, 17-1222) based on the results of the Phase I investigation. The following potential human 

exposure pathways were identified: 

• Soil/sediment 

- incidental ingestion 

- dermal contact 

- external radiation 

• Home-grown produce 

-ingestion 

• Air 

- inhalation of volatiles 

• Surface Water 

- incidental ingestion 

- dermal contact 

Results of the Phase II investigation, however, suggest that the majority of these pathways are 

not complete. For example, based on the results of both phases of investigation, the PCOCs 

are present in only a limited area of subsurface soil. Direct exposure to soil would not be 

expected, regardless of future land use. In addition, none of the PCOCs are radionuclides; 

therefore, the external radiation pathway is not applicable to this SWMU. Exposure via 

ingestion of homegrown produce also would not be expected to occur, because the PCOCs are 

located several feet below the surface, and both PCOCs are volatile organic compounds, which 

have limited ability to concentrate in plants. Finally, none of the PCOCs was detected in surface 

water collected from a nearby drainage. Therefore, based on the additional information 

collected during Phase II, the only potentially complete exposure pathway for the PCOCs is 

inhalation of vapors from subsurface soil. 
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4.6.3.2 Environmental Fate and Transport of Potential Chemicals of Concern 

The environmental fate of the PCOCs is controlled by the cumulative interaction of transport 

and transformation processes. Once released into the environment, a chemical may partition 

between various media (e.g., soil, water, air). The transport processes that define the 

movement of chemicals between media are a function of the physicochemical properties of 

both the chemicals and the environmental media. 

Both PCOCs, 1 ,2-DCA and 1,1-DC E, are considered VOCs. The physical constants for the 

PCOCs are summarized in Table 4-19. They have high vapor pressures and high Henry's Law 

constants, which suggest that the PCOCs have a high propensity to volatilize from environmental 

media such as air, soil, and surface water. In addition, the PCOCs have relatively low 

octanol-water partitioning coefficients (Kows) and low organic carbon partitioning coefficients 

(K s). Compounds with low K s tend to be water soluble, and chemicals with low K s bind 
oc ~ 

~ 

weakly to organic matter in soil and are relatively mobile in soil. Therefore, the PCOCs present 

in subsurface soil at SWMU 3-01 O(a) will tend to volatilize and migrate through the soil column 

in the vapor phase or dissolve into water moving through the subsurface soil. However, if 

impacted water reached the surface, the PCOCs would be expected to volatilize into the 

atmosphere. 

TABLE 4-19 

PHYSICAL CONSTANTS FOR POTENTIAL CHEMICALS OF CONCERN AT 
SWMU 3-010(a) 

CHEMICAL 

1 ,2-Dichloroethane 

1,1-Dichloroethylene 

• EPA 1990a, 17-001229. 
"EPA 1995, 17-001229. 

Apri/28, 1995 

HENRY'S LAW 
CONSTANT" 

(H) (atm.-m
3
/mole) 

1.1ox1o·3 

1.54x 10'1 

DIFFUSIVITY IN AIRb 

(Di) (cm
2
/sec) 

9.1 X 10'2 

7.9 X 10'2 

78 

OCT ANOL:CARBON WATER 
PARTITION SOLUBIUTy4 

COEFFICIENT" (S)(mg/L) 

(Koc) (cm
3
/g or L/kg) 

14 8690 

65 400 
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4.6.3.3 Exposure Scenarios 

Exposure scenarios describe the circumstances by which an individual may come into contact 

with chemicals in the environment through the identified exposure pathways. The conceptual 

model presented in the Phase II sampling plan identified the following exposure scenarios for 

SWMU 3-01 O(a): 

• Current and future Laboratory operations 

• Current and future recreational activities (i.e., trail user) 

• Future residential development 

As stated previously, SWMU 3-010(a) is adjacent to TA-3-30, the main warehouse at TA-3. It 

is highly unlikely that this area of laboratory property will be developed for residential land use 

in the foreseeable future. Therefore, the exposure scenarios evaluated in this assessment 

were restricted to a long-term worker and a trail user. As discussed above, inhalation of vapors 

emitted from subsurface soil is the only complete exposure pathway for these scenarios. 

4.6.3.4 Exposure Point Concentrations 

Exposure point concentrations must be estimated to evaluate the potential magnitude of 

chemical uptake (dose) in exposed individuals. Accuracy of the dose estimates is dependent 

on accuracy of the concentration estimates. For most media (e.g., soil and groundwater), 

samples are collected and chemical concentrations are measured directly. However, for some 

media, including ambient air, direct measurement of chemical concentrations often is not 

possible, representative, or cost-effective. Instead, environmental fate and transport models 

are used to estimate exposure point concentrations for these media. Direct measurements of 

airborne concentrations of the PCOCs associated with emission of vapors from subsurface soil 

were not taken during the site investigation. Therefore, the following mathematical model was 

used to estimate the vapor flux based on the representative concentrations presented in 

Subsection 4.5.1 (i.e, area weighted average and 95% UCL of the area weighted average for 

each PCOC). 

Vapor Emission Modeling 

The transport of chemicals from soil to the atmosphere is a complex process that is influenced 

by multiple factors, such as the physical properties of the chemical (vapor pressure, solubility, 

adsorption tendencies), physical properties of the soil matrix (bulk density, porosity, fraction 

of organic carbon, moisture content), and environmental factors (temperature, humidity, depth 
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to water table, precipitation, and wind speed). According to EPA's Risk Assessment Guidance 

for Superfund (RAGS), Part B, Development of Risk-based Remediation Goals 

. (EPA 1 ~91, 0302), a "volatilization factor" can be used to define t~e relationship between the 

concentration of chemicals in soil and the volatilized chemicals in a theoretically enclosed box 

above the impacted area. EPA presented an equation to calculate the volatilization factor in 

RAGS Part B, but this equation was later revised (EPA 1992, 17-1223). In this assessment, the 

volatilization factors were calculated using the following revised equation: 

VF(m3 I kg)= l.Sx Vx DH x .../3.14x ax T _
3 

A 2 X Dei X Pa X Kas X 10 kg I g 

Where: 

VF = Volatilization factor (m
3
/kg); 

LS = Length of side of contaminated area (43 m; square root of impacted area); 

V = Wind speed in mixing zone (2.25 rn/sec; EPA 1991, 0302); 

DH = diffusion height (2 m; EPA 1991, 0302); 

A = Area of contamination (1.9 x 1 o·7 
cm

2
; impacted area); 

a = (Dei¥ Pa)/{Pa + [(rs)(1-Pa)IKasU; 

Pa = Air-filled soil porosity (unitless; Pt"emb); 

Pt = Total soil porosity [unitless; 1-(b/r5)]; 

Om = Gravimetric water content (0.088 cm
3
-water/g-soil; see Subsection 4.4); 

~ = Soil bulk density (1.25 g/cm
3

; Longmire et al. in preparation, 1142); 

Kas = Soil/air partition coefficient [g-soiVcm 
3 
-air; (H/Kd) ¥ 41 , where 41 is a conversion factor]; 

Ps = True soil density (2.65 g/cm
3

; EPA 1991, 0302); 

T = Time interval [1.89 x 1 0
8 

sec (6 years-child resident); 2.84 x 1 08 sec (9 years-adult trail 

user); 7.57 x 10
8 

sec; (24 years-adult resident); 7.88 x 10
8 

sec; (25 years-adult worker)]; 

Di = Molecular diffusivity (cm
2
/sec; see Table 4-19); 

H = Henry's Law constant (atm-m
3
/mol; see Table 4-19); 

~ = Soil-water partition coefficient (cm
3
/g; Koc ¥ OC); 
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Koc = Organic carbon partition coefficient (cm
3
/g; see Table 4-19); 

OC = Organic carbon content of soil {0.0046; Longmire et al., in preparation, 1142). 

The volatilization factors estimated for the PCOCs are presented in Table 4-20; the actual calculations 

are summarized in Appendix D. It should be noted that this model assumes that the area of contamination 

is at the surface. At SWMU 3-010{a), the impacted area is covered by as much as 10ft or more of 

unimpacted soil; therefore, the volatilization factors used in this evaluation most likely represent 

conservative estimates of exposure to the potentially exposed populations. It should also be noted that 

EPA is in the process of revising the volatilization factor equation (EPA 1994, 17-1224); however, this 

revision is not expected to have a significant effect on the predicted volatilization factors. 

TABLE 4-20 

ESTIMATED VOLATILIZATION FACTORS FOR THE POTENTIAL CHEMICALS OF CONCERN 

EXPOSURE SCENARIO 1 ,2-DICHLOROETHANE 1 ,1-DICHLOROETHYLENE 

Long-term worker 2 597 211 

Trail user (adult) 1 559 127 

The volatilization factor model is not considered applicable if the soil concentration of the VOC is above 

soil saturation (EPA 1991, 0302). The saturation concentration is the concentration above which 

free-phase contaminants may be present. EPA presented an equation to calculate the saturation 

concentration in RAGS Part B, but this equation was revised in 1992 {EPA 1992, 17-1223) and again in 

1994 {EPA 1994, 17-1224). The current equation isshownbelow.lt should be notedthatthe units for some 

of the parameters common to both the volatilization factor and soil saturation models are different, 

although interchangeable, depending on the requirements of the individual equations. 

Where: 

Csat = Soil saturation concentration {mg/kg); 

Kd = Soil-water partition coefficient (mg/kg-soil per mg/L-water; Koc ¥ OC); 

Koc = Organic carbon partition coefficient {mg/kg-OC per mg/L-water; see Table 4-19); 

OC = Organic carbon content of soil {0.0046 kg-OC/kg-soil; Longmire et al. in preparation, 

1142); 
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S = Solubility in water (mg/L-water; see Table 4-19); 

~ = Soil dry bulk density (1.25 kg-soii!L-soil; Longmire et al. in preparation, 1142); 

Pw = Water-filled soil porosity (unitless; Pt"Pa); 

H' = Henry's Law constant (unitless; H ¥ 41, where 41 is a conversion factor); 

H 
3 

= Henry's Law constant (atm-m /mol; see Table 4-19); 

Pa = Air-filled soil porosity (unitless; P1-9); 

e = Volumetric water content (L-water/L-soil; 9WPw); 

9m = Gravimetric water content (0.088 kg-water/kg-soil; see Subsection 4.4); 

Pw = Density of water (1 kg/L); 

P1 = Total soil porosity (unitless; 1-~/p 5); 

Ps = True soil density (2.65 kg/L; EPA 1991, 0302). 

The saturation concentrations estimated for 1,2-DCA and 1,1-DCE are 1461 mg/kg and 999 

mg/kg, respectively; the actual calculations are summarized in Appendix D. The representative 

concentrations calculated for these chemicals in Subsection 4.5.1 are well below the saturation 

concentrations; therefore, the volatilization factor model is applicable to the this assessment 

of risks posed by inhalation of vapors emitted from subsurface soil. 

4.6.3.5 Exposure Equations and Input Parameters 

The health hazards associated with exposure to a chemical are proportional to the amount 

taken up by the body (i.e., dose). The equation used to calculate the average daily dose (ADD) 

and lifetime average daily dose (LADD) for inhalation of vapors emitted from subsurface soil 

is presented in this section. The ADD and LADD both provide quantitative estimates of an 

individual's daily exposure to a chemical. The difference between the two estimates is the time 

over which the exposure is averaged. Noncarcinogenic health effects are assumed to occur 

only after a threshold dose is reached (see Subsection 4.5.3.1 ); therefore, the ADD during the 

period of exposure must be determined (i.e., if an individual is exposed for six years, is the 

threshold reached at any time during those years?). Conversely, carcinogenic health risks are 

not considered to be threshold phenomena (see Subsection 4.5.3.2). In this case, the LADD 

(i.e., the daily dose averaged over an entire lifetime) must be estimated (i.e., if an individual 
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is exposed for only six years, what is the probability he will develop cancer sometime in the 

future?). 

The components of this exposure equation are presented below; values used for each input 

parameter, including the source and rationale, are summarized in Table 4-21. 

TABLE 4-21 

EXPOSURE PARAMETERS FOR THE INHALATION EXPOSURE PATHWAY 

EXPOSURE PARAMETERS UNITS LONG-TERM WORKER TRAIL USER (ADULT) 

Inhalation rate (IRa) 3 
m /hr Value: 1.7 Value: 2.1 

Rationale: LANL, 1994 Rationale: LANL, 1994 

Total exposure time (ET) hrs/day Value: 8 Value: 2 

Rationale: LANL, 1994 Rationale: LANL, 1994 

Exposure frequency (EF) days/yr Value: 250 Value: 170 

Rationale: LANL, 1994 Rationale: LANL, 1994 

Exposure duration (ED) yrs Value: 25 Value: 9 

Rationale: LANL, 1994 Rationale: LANL, 1994 

Body weight (BW) kg Value: 70 Value: 70 

Rationale: LANL, 1994 Rationale: LANL, 1994 

Inhalation of Vapors Emitted from Subsurface Soil 

D 
[Soil]x!Ra xETxEFxED ose = .::...._____;:....__,___ _____ _ 

N VFxBWxAT 

Where: 

Dose1v = Dose received through inhalation of vapors (mg/kg-day); 

[Soil] = Chemical concentration in soil (mg/kg); 

IRa = Inhalation rate (m
3/hour); 

ET = Exposure time (hours/day); 

EF = Exposure frequency (days/year); 

ED = Exposure duration (years); 

VF = Volatilization factor (m
3
/kg; calculated as described above); 

BW = Body weight (kg); 

AT = Averaging time (days). 
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Doses estimated for the PCOCs are presented in Table 4-22; actual calculations are summarized in 

Appendix D. 

TABLE"4-22 

DOSE ESTIMATES FOR THE EXPOSURE SCENARIOS 

EXPOSURE SCENARIO AVERAGE DAILY DOSE (ADD)" LIFETIME AVERAGE DAILY DOSE (LADD) 

95% UCL OF WEIGHTED 1 WEIGHTED AVERAGE 95% UCL OF THE WEIGHTED 1 WEIGHTED AVERAGE 
AVERAGE AVERAGE 

1 ,2-Dichloroethane: 

Long-term worker 1.23 X 10-6 I 4.31 X 10'7 4.39 X 10'7 I 1.54 X 10'7 

Trail user ( adJh) 4.30 X 10'7 I 1.51 X 10'7 5.53 X 10-6 I 1.94 X 10-a 

1, 1-Dichloroethylene: 

Long-term worker 2.40 X 10~ I 3.53 X 10'5 8.56 X 10-5 I 1.26 X 10-5 

Trail user (adJtt) 8.39 X 10'5 l 1.24 X 10'5 1.08 X 10'5 1 1.59x 10-e 

• Units are in milligrams per kilogram per day (mglkg-day) 

4.6.4 Toxicity Assessment 

As discussed in Subsection 3.3.1.3, toxicity assessment is a two-fold process composed of a 

hazard identification and dose-response assessment. The outcome of the toxicity assessment 

includes toxicity criteria (i.e., RfDs for noncarcinogenic health risks and SFs for carcinogenic 

health risks) used in the risk characterization to estimate the likelihood of adverse effects 

occurring in the identified populations. The basis for these criteria is described briefly in the 

following Subsections. 

4.6.4.1 Toxicity Criteria for Noncarcinogenic Health Risks 

Biological effects of noncarcinogenic chemical substances occur only after a threshold dose 

is reached. For the purposes of establishing health criteria, this threshold dose is usually 

estimated from the no-observed adverse effect level (NOAEL) or the lowest-observed adverse 

effect level (LOAEL) determined in chronic animal exposure studies. The NOAEL is defined as 

the highest dose at which no adverse effects were observed, while the LOAEL is defined as the 

lowest dose at which adverse effects were observed. NOAELs and LOAELs determined in 

animal studies are used by EPA and other regulatory agencies to derive RfDs. RfDs, which are 

usually expressed in terms of mg/kg per day, are criteria intended to represent the highest dose 

of a chemical that is not expected to cause adverse health effects over a lifetime of daily 

exposure, even in sensitive individuals (EPA 1994, 17-1225). 
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Uncertainty factors are used to set RfDs in an attempt to account for limitations in the quality 

or quantity of available data. Most RfDs include at least a 1 00-fold safety factor: a factor of 10 

to account for uncertainties in extrapolating animal data to human health effects, and another 

ten-fold safety factor to account for differences in sensitivity within the human population. 

Further, if the available database is incomplete or if the chemical is persistent or bioaccumulative, 

then an additional tenfold safety factor may be applied. 

4.6.4.2 Toxicity Criteria for Carcinogenic Risks 

Regulatory guidance assumes that carcinogenic chemicals should be treated as if they do not have 

thresholds (EPA 1989, 0305}. This approach assumes that the dose-response curve for carcinogens only 

predicts zero risk at zero dose, i.e., for all doses greater than zero, some risk is assumed to be present. 

To extrapolate theoretical responses at dose levels much less than those examined experimentally, 

various mathematical models are used. The accuracy of the projected risk depends on how well the model 

predicts the true relationship between dose and risk at dose levels where the relationship cannot be 

actually measured. 

Health risks for exposure to carcinogens are defined in terms of probabilities, which identify the likelihood 

of a carcinogenic response in an individual who receives a given dose of a particular compound. The SF, 

which is expressed in units of (mg/kg per dayf
1

, is defined by the 95 percent upper confidence limit (95% 

UCL} of the slope ofthe dose-response relationship in terms of the average daily intake of a chemical over 

70 years. By using the 95% UCL, the estimate of carcinogenic response is purposely conservative and 

is expected to overestimate the actual risk posed by the chemical. 

4.6.4.3 Toxicity Criteria Used in Health Risk Assessment 

The EPA has completed toxicity assessments for both PCOCs (EPA 1995, 17-1226). The 

associated toxicity criteria used in this human health risk assessment are presented in Table 

4-23. 
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TABLE 4-23 

TOXICITY CRITERIA FOR POTENTIAL CHEMICALS OF CONCERN 

CHEMICAL RfDfl SFib 
(mglkg-day) (mglkg-day) 

-1 

1 ,2-Dichloroethane Not determined 9.1x10"2 

1, 1-Dichloroethylene 9 X 10-3 1.ax1o·1 

• Inhalation reference dose (EPA 1995, 17-001226). 
b Inhalation cancer potency slope factor (EPA 1995, 17-001226). 

4.6.5 Risk Characterization 

As discussed in Subsection 3.3.1.4, risk characterization represents the final step in the risk 

assessment process. Noncarcinogenic and carcinogenic health risks are characterized 

separately, described in the following Subsections. The risk characterization is concluded with 

a discussion regarding the potential significance of these results with respect to carcinogenic 

risks that typically warrant regulatory concern and the uncertainly inherent in their calculations. 

4.6.5.1 Noncarcinogenic Health Effects 

Potential noncarcinogenic adverse health effects are evaluated by comparing the ADD to the 

appropriate RfD. This comparison is expressed in terms of a hazard quotient, and is calculated 

as follows: 

H dQ 
. ADD 

azar uotlent = --
RjD 

Where: 

ADD= Average daily dose (mg/kg/day, see Table 4-22) 

RfD = Reference dose (mg/kg/day, see Table 4-23). 

A hazard quotient less than or equal to one indicates that the predicted exposure should not pose a 

noncarcinogenic health risk (EPA 1989, 0305).1n cases where individual chemicals potentially act on the 

same organs or result in the same health endpoint (e.g., respiratory irritants), additive effects are 

addressed by summing the hazard quotients for the individual chemicals. This sum is referred to as the 

hazard index. A hazard index of less than or equal to one is indicative of acceptable exposure levels for 

chemicals having an additive effect. 

The hazard indices estimated fort he identified exposure scenarios are presented in Table 4-24, and range 

from 1 x 1 o·3 
(current or future trail userassumingthe weighted average concentration)to 3x 1 a·2 (current 
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or future long-term worker assuming the 95% UCL weighted average concentration). These hazard 

indices are below one, indicating that inhalation of vapors emitted from subsurface soil should not result 

in any noncarcinogenic adverse effects to current or future workers and current or future trail users. 

TABLE 4-24 

HEALTH RISK ESTIMATES FOR THE EXPOSURE SCENARIOS 

EXPOSURE SCENARIO HAZARD INDICES 
1 ESTIMATED EXCESS CANCER RISK

1 

USING THE 115% UCL USING THE USING THE 115% UCL OF USING THE 
OF WEIGHTED WEIGHTED AVERAGE THE WEIGHTED WEIGHTED AVERAGE 

AVERAGE AVERAGE 

Long.tenn worker 3 X 10"2 4 X 10"3 2 X 10-S 2x 10.6 

TraH user (adult) 9x 10-3 1 X 10"3 2X10~ 3x 10.7 

1 Health risk estimates for the exposure scenarios are based on the sum of the hazard indices and cancer risk estimates for 

1 ,2-dichloroethane and 1, 1-dichloroethylene. 

4.6.5.2 Carcinogenic Health Risks 

Carcinogenic health risks are defined in terms of the probability of an individual developing cancer as the 

result of exposure to a given chemical at a given concentration. In this assessment, lifetime excess cancer 

risks are estimated as follows: 

Estimated Cancer Risk = I.ADD x SF 

Where: 

LADD = Lifetime average daily dose (mg/kg per day; see Table 4-22); 

SF = Carcinogenic potency slope factor [(mg/kg per day)·1 ; see Table 4-23]. 

As with hazard indices, the estimated cancer risks for each PCOC are summed to estimate the total 

excess cancer risk (aggregate risk) for the exposed individual. 

The total excess cancer risks for the identified scenarios are presented in Table 4-24, and range from 

3 x 10-
7 

(current or future trail user assuming the weighted average concentration) to 2 x 10-5 (current or 

future long-term worker assuming the 95% UCL weighted average concentration). These cancer risks 

were conservatively estimated and most likely overstate the actual risks, if any, to current and future 

exposed populations. For example, a current or future long-term worker would probably not spend his or 

her entire work day outdoors. It addition, it is unlikely that a current or future trail user would spend two 

hours per day within the impacted area on a regular basis. Instead, it would be much more likely for a trail 

user to walkthrough the impacted area within a matter of minutes. Lastly, the estimated air concentrations 

are based on current site conditions, because the volatilization factor model does not take into account 

natural degradation and dispersion overtime. Therefore, future long-term workers or trail users would be 

exposed to air concentrations that could be substantially less than those estimated in this evaluation. 
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The EPA has stated thatthe upper end of acceptable risk can range from 10-4 to 10-6 (one-in-ten thousand 

to one-in-one million excess cancer risks in a population), depending on site-specific considerations 

(e.g., size of the potentially exposed population, likelihood o_f residential .land use 

(EPA 1990, 0432; EPA 1990, 17-1227). Based on current site conditions, the· estimated cancer risks are 

within the range of acceptable risk levels. Given the conservative nature of this evaluation and the small 

size of the potentially exposed population, these results suggest that inhalation of vapors emitted from 

subsurface soil should not pose an unacceptable cancer risk to current and future workers, current and 

future tra~ users. 

4.6.5.3 Uncertainty Analysis 

Uncertainty is inherent in many aspects of the risk assessment process and generally arises from a lack 

of knowledge of: 1) site conditions, 2) toxicology of the potential chemicals of concern, and 3) the degree 

to which an individual will be exposed to those chemicals. Various assumptions are then made based on 

information presented in the scientific literature or on professional judgment. While some assumptions 

have significant scientific basis, others have much less. Assumptions that introduce the greatest amount 

of uncertainty and their effects on the noncarcinogenic and carcinogenic risk estimates are discussed 

below. This discussion is qualitative in nature because the uncertainties associated with risk assessment 

results are often difficult to quantify. Where possible, order of magnitude estimates of uncertainty are 

provided. 

Representative Concentrations 

As discussed in Subsection 4.5.1, the representative concentrations for each PCOC represent a weighted 

average or a 95% UCL of the weighted average of data collected during both phases of investigation. 

Several assumptions were required to estimate these weighted averages, including the average 

concentration of the PCOCs at varying distances from the source (identified as groups one through four) 

and the volume of soil containing the PCOCs at those estimated concentrations. There is additional 

uncertainty in the 95% UCL weighted averages, because one of the four groups of data is represented 

by a single point. Therefore, a level of variance had to be assumed forth is group to calculate the 95% UCL. 

These assumptions likely overestimate the average concentrations of PCOCs remaining at 

SWMU 3-D10(a), but probably by less than an order of magnitude. 

Toxicity Criteria 

There is considerable uncertainty in extrapolating the results from animal bioassays to humans. 

Depending on the type of extrapolation model used, estimates of carcinogenic potency can span several 

orders of magnitude. The SFs used in this assessment were developed by EPA. The linear multi-stage 

model us-ed by EPA is purposely designed to overestimate rather than underestimate carcinogenic 
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potency in humans. In addition, there is considerably less evidence that 1, 1-DCE is a carcinogen, even 

in animals, than there is for 1 ,2-DCA, a fact that is not taken into account when estimating the SF. As such, 

the cancer risks presented in this assessment may have been overestimated by one or more orders of 

magnitude, especially for 1, 1-DCE. 

Environmental Transport Modeling 

Use of the volatilization factor model to estimate ambient air concentrations in the absence of air 

monitoring data may have introduced considerable uncertainty into this human health risk assessment. 

This model represents an oversimplification of the process it attempts to predict, and contains conservative 

assumptions designed to bias the result so that air concentrations are not underestimated. Therefore, the 

predicted air concentrations used in this risk assessment are likely overestimated, potentially by one or 

more orders of magnitude. 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

An RFI Phase I investigation, VCA, and RFI Phase II investigation have been conducted at 

SWMU 3-01 O(a). The purpose of the RFI Phase I investigation was to define the nature and 

extent of contamination suspected to be present at the site based on historical site knowledge. 

The purpose of the VCA was to remediate soil contamination known to be present at the site 

as a result of the Phase I investigation. Finally, the purpose of the Phase II investigation was 

to characterize the nature and extent of VOC contamination identified during the VCA, and to 

determine if further remediation was necessary to protect human health and the environment. 

Results of the Phase I investigation indicated that lead, mercury, and TPH were present in 

surface and subsurface soils at concentrations that could potentially pose a risk to human 

health or the environment. The VCA involved excavation of successive layers of soil at the site, 

and successfully removed the majority of soil contaminated with lead, mercury, and TPH. For 

example, the concentration of lead was reduced by approximately a factor of 30, and the 

concentration of mercury and TPH were reduced by approximately a factor of 90. Therefore, 

the potential risks posed by these chemicals at the site also were reduced by approximately the 

same factors. 

Residual concentrations of lead and mercury are well below SALs. Residual concentrations of 

TPH are greater than the 100 mg/kg concentration level previously agreed upon. However, the 

value of 100 mg/kg represents a cleanup level established by the NMED for cleanup of 

underground storage tanks where gasoline or diesel is the petroleum product of concern. 

These products have relatively high concentrations of BTEX, and the 1"00 mg/kg cleanup level 
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was set to protect groundwater from these constituents. The petroleum product at the site is 

vacuum pump oil, as evidenced by detecting benzene in only two of the numerous volatile 

organic analysis at very low levels, thereby eliminating it from the risk assessment. If t~e oil 

were from gasoline or diesel, more of the BTEX components would have been reported, and 

at higher concentrations; therefore, the residual TPH contamination is not considered to 

represent a risk to human health or the environment. No further remedial action is recommended 

for the residual TPH contamination. 

Confirmation samples taken after the VCA identified the presence of VOCs (1 ,2-DCA and 

1,1-DCE) in soil that had not been identified in the Phase I investigation. The Phase II 

investigation successfully characterized the nature and extent of these VOCs, and collected 

data to assess the potential health risks to human health and the environment. 

The human health risk assessment evaluated two potential site-specific exposure scenarios: 

occupational and recreational (trail user). The only exposure pathway of potential concern 

identified for both scenarios was inhalation of vapors due to volatilization of 1,2-DCA and 

1,1-DCE present in subsurface soil. Results of the human health risk assessment indicate that 

potential noncarcinogenic health risks are below levels of concern for both exposure scenarios. 

With regard to potential carcinogenic health risks, the estimated lifetime excess cancer risks 

were 2E-05 and 2E-06 for the occupational and recreational exposure scenarios, respectively; 

1, 1-DCE accounted for greater than 99% of the total risk estimates. These risk values were 

calculated using conservative exposure assumptions and are believed to represent upper 

bound estimates of potential carcinogenic health risks posed by the site, especially given the 

fact that there is only limited evidence that 1,1-DCE is carcinogenic in animals and is very 

unlikely to be a human carcinogen. These risk values also are within the 1 E-04 to 1 E-06 risk 

range cited in the NCP. 

A screening assessment for potential ecological impacts was also conducted for the site. The 

results of this assessment indicate that residual chemical concentrations of contamination at 

the site are below levels of concern to nonhuman receptors. 

During the Phase II investigation, subsurface water was found to be present at three borehole 

locations. This water is believed to be present primarily because of increased runoff and 

infiltration resulting from altered drainage patterns created during the construction of TA-3-30. 

The water was found to contain low concentrations of VOCs. The quantity of water in the 

subsurface makes it unlikely that it represents a usable water source. The seep downgradient 

of the site was also found to contain VOCs at even lower concentrations, indicating a potential 

connection between the subsurface water and the seep. However, the seep does not represent 
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a viable exposure pathway for humans and concentrations were below a level of concern for 

non-human receptors. 

In summary, the VCA was successful in accomplishing its intent and SWMU 3-01 O{a) is 

recommended for NFA based on the following: 

• The VCA was successful in reducing concentrations of lead and mercury in 

site soil to concentrations below levels of concern. Although residual TPH 

concentrations in soil still exceed the 100 mg/kg standard, this standard 

was established to be protective of groundwater based on the presence of 

a BTEX component in the TPH. BTEX was not found at this site at any value 

that would equate the TPH to gasoline or diesel. Overall risk reduction as 

a result of the VCA was significant. 

• Residual concentrations of 1 ,2-DCA and 1, 1-DCE in subsurface soil were 

found to be below levels of concern based on the results of a site-specific 

human health risk assessment and a screening assessment of potential 

ecological impacts. 

• The source term for the volatile constituents was removed during the VCA; 

therefore, residual concentrations of 1 ,2-DCA and 1, 1-DCE in subsurface 

soil and water has been dramatically decreased and will continue to 

decrease with time due to chemical and biological degradation. 

• Water found in the three borehole locations is most likely due to increased 

runoff and infiltration caused by altered drainage patterns, and does not 

represent a usable water source. 

• Concentrations of volatile contaminants in the seep are significantly lower 

than those present in the monitoring well and should continue to decrease 

with time. 
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Appendix A SWMU 3-0JO(a) 

TABLE A-1 

SUMMARY OF THE RANGE OF CONCENTRATIONS MEASURED FOR SOIL ANAL YTES 

TOTAL NUMBER OF RANGE OF NUMBER OF RANGE OF 

ANALYTE NUMBER OF NON-DETECTED DETECTION LIMITS DETECTED DETECTIONS UTL' SAL" 

SAMPLES SAMPLES MIN MAX SAMPLES MIN MAX 

-one 4 2 0.024 0.024 2 0.036 0.25 n/ac 8000 

Alpha d 2 0 N/A N/A 2 18.5 23 n/a n/a 

Aluminium 2 0 N/A N/A 2 657 747 123000 n/a 

Antimony 20 12 0.02 0.33 8 0.03 0.36 2.5 32 

Aroclor 1242 1 1 0.06 0.06 0 N/A N/A n/a n/a 

Aroclor 1254 1 1 0.06 0.08 0 N/A N/A n/a n/a 

Aroclor 1260 1 1 0.06 0.06 0 N/A N/A n/a n/a 

Aroclor (Mixed-) 1 1 0.06 0.06 0 N/A N/A n/a 0.09 

Areenic 21 2 1.8 1.8 19 2.57 18.8 11.6 n/a 

Barium 20 0 N/A N/A 20 31 340 1143 5600 

a.ur.n. 4 3 0.005 0.006 1 0.38 0.38 n/a 0.67 

Beryllium 25 0 N/A N/A 25 0.23 2.3 3.31 n/a 

-· 2 0 N/A N/A 2 34.1 41.1 n/a n/a 

Bromobenzene 4 4 0.005 0.029 0 N/A N/A n/a n/a 

Bromochk>romethane 4 4 0.005 0.029 0 N/A N/A n/a n/a 

Bromodichloromelhane 4 4 0.005 0.029 0 N/A N/A n/a 11 

Bromoform 4 4 0.005 0.029 0 N/A N/A n/a 89 

Branomethane 4 4 0.01 0.057 0 N/A N/A n/a 0.43 

Butanone (2-) 4 4 0.02 0.11 0 N/A N/A n/a 4000 

Butylbenzene (n-J 4 4 0.005 0.029 0 N/A N/A n/a n/a 

Butybenzene (sec-) 4 4 0.005 0.029 0 NIA N/A n/a n/a 

Butylbenzene (tert-I 4 4 0.005 0.029 0 NIA NIA nla n/a 

Cedmium 22 10 0.4 0.83 12 0.5 30 2.7 80 

Celcium 2 2 615 670 0 N/A N/A 54362 n/a 

Cerbon disulfi<le 4 4 0.005 0.029 0 NIA N/A n/a 7.4 

Cerbon telnachloride 4 4 0.005 0.029 0 NIA N/A n/a 0.21 

Cesium-137 • 22 14 0.1641 0.85 8 0.54 1.54 1.4 4 

Chlofobon ..... 4 4 0.005 0.0211 0 N/A N/A n/a 67 

Chlorodbromomelhane 4 4 0.005 0.029 0 NIA N/A nla 83 

Chloroelhane 4 4 0.01 0.057 0 N/A N/A nla 2900 

Chloroform 4 3 0.005 0.006 1 0.069 0.069 nla 0.21 

Chloromethane 4 3 0.01 0.012 1 0.13 0.13 nla 6.4 

Chlorotoluene (o-J 4 4 0.005 0.029 0 NIA N/A nla 1600 

Chlorotoluene (p-J 4 4 0.005 0.029 0 NIA N/A nla nla 

Chromium 22 2 0.76 0.76 20 2.1 36 34.2 n/a 

Cobek 2 2 1.2 1.2 0 NIA NIA 51.1 nla 

Copper 22 2 1.9 1.9 20 1.9 87 15.7 3000 

Dibromo-3-ch loropropane (1,2-) 4 4 0.01 0.057 0 NIA NIA nla 0.5 

Dibromoelhane (1,2-) 4 4 0.005 0.029 0 N/A N/A nla n/a 

Dibromomelhane 4 4 0.005 0.029 0 NIA N/A nla 0.0082 

Dichlorobenzene (1,2) (o-J 4 4 0.005 0.029 0 NIA NIA nla 1600 

Dichlorobenzene (1,3) (m-) 4 4 0.005 0.029 0 NIA N/A nla 7200 

Dichlorobenzene (1,4) (p-) 4 4 0.005 0.029 0 NIA NIA nla 29 

Dichlorod ffluoromelhane 4 4 0.01 0.057 0 NIA N/A nla 16000 

Diehloroethane (1.1-) 4 3 0.005 0.006 1 0.2 0.2 n/a 410 

Dichloroelhane (1.2-) 4 3 0.005 0.006 1 0.91 0.91 nla 0.2 

Oichloroethene (1,1-) 4 2 0.005 0.006 2 0.044 29 nla 0.4 

Oichloroethena (trans-1,2-) 4 4 0.005 0.029 0 NIA N/A nla 1600 

Dichloroethylene [cis-1,2-) 4 4 0.005 0.029 0 NIA NIA nla 800 

Dichloropropane [1.2-J 4 4 0.005 0.029 0 N/A N/A n/a 6.5 

Oichloropropane [1,3-J 4 4 0.005 0.029 0 NIA NIA n/a n/a 

Dichloropropane [2.2-l 4 4 0.005 0.029 0 N/A NIA n/a n/a 

Oichloropropene [1,1-J 4 4 0.005 0.029 0 NIA N/A nla nla 

Oichloropropene [cis-1,3-) 4 3 0.005 0.006 1 0.054 0.054 nla 0.17 

Dichloropropene [trans-1,3-) 4 4 0.005 0.029 0 NIA N/A n/a 0.17 

E1hybenzene 4 3 0.005 0.006 1 0.023 0.023 n/a 3100 

Hexanone [2-) 4 4 0.02 0.11 0 NIA N/A nla nla 

Iron 2 0 N/A NIA 2 4270 4340 35586 nla 
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SWMU 3-0JO(a) Appendix A 

TABLE A-1 (CONTINUED) 

SUMMARY OF THE RANGE OF CONCENTRATIONS MEASURED FOR SOIL ANALYTES 

TOTAL NUMBER OF RANGE OF NUMBER OF RANGE OF 

ANALYTE NUMBER OF NON-DETECTED DETECTION LIMITS DETECTED DETECTIONS UTL SAL 

SAMPLES SAMPLES MIN MAX SAMPLES MIN MAX 

lsopropylbenzene 4 4 0.005 0.029 0 N/A N/A n/a 3200 

lsopropyholuene (4·) 4 4 0.005 0.029 0 N/A N/A n/a n/a 

l.eod 24 0 N/A N/A 24 3.3 1400 39 400 

Lead-212 • 2 0 N/A N/A 2 1.331 1.365 n/a n/a 

Lead-214 • 2 0 N/A N/A 2 1.058 1.552 n/a n/a 

Magnesium 2 2 227 228 0 N/A N/A 16147 n/a 

Manganese 22 0 N/A N/A 22 130 530 1030 11000 

Mercury 93 9 0.06 0.2 84 0.00194 880 0.1 24 

Methyl iodide 4 4 0.005 0.029 0 N/A N/A n/a n/a 

Methyl-2-pentanone (4-) 4 4 0.02 O.t1 0 N/A N/A n/a 510 

Methylene chloride 4 4 0.005 0.029 0 N/A N/A n/a 5.6 

Nickel 22 5 2 3.5 17 1.4 13 26.7 1600 

Plu1onium-238 • 27 0 N/A N/A 27 ·0.0009 0.036 0.014 20 

Plutonium-239 d 27 0 N/A N/A 27 0.001 1.55 0.052 18 

Potassium 2 2 433 546 0 N/A N/A 6179 n/a 

Potassium-40 d 2 0 N/A N/A 2 28.9 31.99 nla n/a 

Propylbenzene 4 4 0.005 0.029 0 N/A N/A nla nla 

Radium-224 • 1 0 N/A N/A 1 4.882 4.882 n/a nla 

Radium-226 • 1 0 N/A N/A 1 1.356 1.356 n/a 5 

Radvan Tritium Screening • 15 0 N/A N/A 15 0 8.82 n/a n/a 

Selenium 21 7 0.2 0.45 14 0.29 0.75 1.7 400 

Silver 22 22 0.82 1 0 N/A N/A 1.61 400 

Sod'oum 2 2 113 130 0 N/A N/A 1884 n/a 

Styrene 4 4 0.005 0.029 0 N/A N/A n/a 3300 

Tetrachloroethane [1,1,1,2-] 4 4 0.005 0.029 0 N/A N/A n/a 270 

Tetrachloroethane [1,1,2,2-) 4 4 0.005 0.029 0 N/A N/A n/a 3.9 

Tetrachloroethylene 4 4 0.005 0.029 0 N/A N/A n/a 5.9 

Thallium 20 2 0.69 0.69 18 0.14 0.5 0.9 6.4 

Thallium-208 • 2 0 N/A N/A 2 0.3713 0.689 n/a n/a 

Toluene 4 3 0.005 0.006 1 0.28 0.28 n/a 910 

TPH 22 0 N/A N/A 22 10 37600 n/a n/a 

Trichloro-1,2,2-tritluoroethane (1,1,2 4 4 0.005 0.029 0 N/A N/A n/a n/a 

Trichloroethane [1,1,1-) 4 0 N/A N/A 4 0.03 100 n/a 1000 

Trichloroethane [1,1,2-) 4 4 0.005 0.029 0 N/A N/A n/a 6.3 

Trichloroethene 4 4 0.005 0.029 0 N/A N/A n/a 3.2 

Trichlorofluoromethane 4 4 0.005 0.057 0 N/A N/A n/a 24000 

Trichloropropane (1,2,3-) 4 4 0.005 0.029 0 N/A N/A n/a 480 

Trimethylbenzene (1,2,4-) 4 4 0.005 0.029 0 N/A N/A n/a 40 

Trimethylbenzene [1,3,5-) 4 4 0.005 0.029 0 N/A N/A n/a 32 

Tr~ium • 25 0 N/A N/A 25 0.0028 562.1 n/a 810 

Uranium 5 0 N/A N/A 5 1.8 3.7 n/a n/a 

Vanadium 22 2 1.6 1.9 20 11 33 66 560 

Vinyl aoetate 1 1 0.01 0.01 0 N/A N/A n/a 80000 

Vinyl chloride 4 4 0.01 0.057 0 N/A N/A n/a 0.013 

Xylenes (o + m + p) (Mixed-) 4 3 0.005 0.006 1 0.029 0.029 n/a 160000 

Zinc 24 0 N/A N/A 24 30.9 230 101 24000 

• lJTL = Upper toleranoe tim~. 

• SAL = Screening action level. 

• n/a = Not available. 

• Resuhs are in pCilg. All other resuhs are in mg/kg. 

• N/A = Not applicable. 
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Appendix A SWMU 3-0JO(a) 

TABLE A-2 

ALL DETECTED ANAL YTES BY SAMPLE ID 

LOCATION 10 SAMPLE 10 ANALYTE MATRIX SYM RESULTS UNITS SAL UTL DEPTH 

03-1003 PF-3-1 Acetone $ 0.036 mglkg 8000 nla 0.0-{).3 It 

03-1003 PF -3·1 Benzene $ < 0.005 mglkg 0.67 nla 0.0-{).3 It 

03-1003 P F- 3·1 Chloroform $ < 0.005 molko 0.21 nla 0.0-{).3 It 

03-1003 PF -3-1 Chloromethane $ < 0.01 mglkg 6.4 nla 0.0-0.3 It 

03-1003 PF-3·1 Dichloroethane 11 1-1 $ < 0.005 mo/ko 410 n/a 0.0-0.3 It 

03-1003 PF- 3-1 Dichloroethane 11 2-1 $ < 0.005 mo/ko 0.2 nla 0.0-0.3 It 

03-1003 P F -3-1 Dichloroethene 11 1-1 $ < 0.005 molko 0.4 nla 0.0-0.3 It 

03-1003 PF-3-1 Dichloropropene lcis-1 3-1 $ < 0.005 molko 0.17 nla 0.0-0.3 It 

03-1003 P F-3-1 Ethylbenzene $ < 0.005 molka 3100 nla 0.0-{).3 It 

03-1003 PF-3·1 Mercury $ > 2 mglkg 24 0.1 0.0-0.3 It 

03-1003 PF -3·1 TPH $ 37100 mglkg 100 nla 0.0-0.3 It 

03-1003 PF- 3·1 Plutonium-238 $ 0.005 PCIIg 20 0.014 0.0-{).3 It 

03-1003 PF-3-1 Plutonium-239 $ 0.139 PCIIg 1 8 0.052 0.0-{).3 It 

03-1003 PF-3·1 Toluene $ < 0.005 m_g/kg 910 nla 0.0-0.3 It 

03-1003 P F- 3·1 Trichloroethane f1 1 1-) $ 0.16 mglkg 1000 nla 0.0-{).3 It 

03-1003 PF -3-1 Tritium $ 41.181 PC I/o 810 4.64 0.0-{).3 It 

03-1003 P F- 3-1 Xylenes (o + m + p) IMixed-1 $ < 0.005 mglkg 160000 nla 0.0-{).3 It 

03-1013 AAA2362 Arsenic $ 4.56 molkg nla 11.6 0.0-{).3 It 

03-1013 AAA2363 Arsenic $ 5.94 maiko nla 11 .6 0.0-1.7 It 

03-1013 AAA2364 Arsenic $ 5.45 maiko nla 11 .6 0.5-3.3 It 

03-1013 AAA2365 Arsenic $ 6.12 m_g/kg nla 11.6 1.5-6.6 It 

03-1013 AAA2379 Arsenic $ 4.33 mglkg nla 11.6 0.0-{).3 It 

03-1013 AAA2362 Cadmium $ 1 5 mglkg 80 2.7 0.0-0.3 It 

03-1013 AAA2362 Cadmium $ 1 7 mglkg 80 2.7 0.0-0.3 It 

03-1013 AAA2363 Cadmium $ 1 7 mglkg 80 2.7 0.0-1.7 It 

03-1013 AAA2364 Cadmium $ < 0.4 molko 80 2.7 0.5-3.3 ft 

03-1013 AAA2365 cadmium $ < 0.4 maiko 80 2.7 1.5-6.6 It 

03-1013 AAA2379 Cadmium $ 0.5 maiko 80 2.7 0.0-0.3 It 

03-1013 AAA2362 Cesium-137 $ 0.69 PCI/g 4 1.4 0.0-0.3 It 

03-1013 AAA2362 Cesium-137 $ 1.13 PCI/g 4 1.4 0.0-0.3 It 

03-1013 AAA2363 Cesium-137 $ < 0.47 PC I/o 4 1.4 0.0-1.7 It 

03-1013 AAA2364 Cesium-137 $ < 0.51 PC I! a 4 1.4 0.5-3.3 It 

03-1013 AAA2365 Cesium-137 $ < 0.58 PCI/g 4 1.4 1.5-6.6 It 

03-1013 AAA2379 Cesium-137 $ 0.79 PC I/o 4 1.4 0.0-0.3 It 

03-1013 AAA2362 Chromium $ 23 molko nla 34.2 0.0-0.3 It 

03-1013 AAA2362 Chromium $ 34 molko n/a 34.2 0.0-0.3 It 

03-1013 AAA2363 Chromium $ 1 8 molka nla 34.2 0.0-1.7 It 

03-1013 AAA2364 Chromium $ 1 3 mg/kg nla 34.2 0.5-3.3 It 

03-1013 AAA2365 Chromium $ 1 5 molko nla 34.2 1.5-6.6 It 

03-1013 AAA2379 Chromium $ 1 0 molko nla 34.2 0.0-0.3 It 

03-1013 AAA2362 Copper $ 69 mg/kg 3000 15.7 0.0-{).3 It 

03-1013 AAA2362 Copper $ 83 mglkg 3000 15.7 0.0-0.3 It 

03-1013 AAA2363 Copper $ 53 molko 3000 15.7 0.0-1.7 It 

03-1013 AAA2364 Copper $ 6.8 mglkg 3000 15.7 0.5-3.3 It 

03-1013 AAA2365 Copper $ 6.8 mglko 3000 15.7 1.5-6.6 It 

03-1013 AAA2379 Copper $ 7.8 mglkg 3000 15.7 0.0-0.3 It 

03-1013 AAA2362 L.ea:l $ 390 mglkg 400 39 0.0-{).3 It 

03-1013 AAA2363 L.ea:l $ 900 molka 400 39 0.0-1.7 It 

03-1013 AAA2364 L.ea:l $ 21 mglkg 400 39 0.5-3.3 It 

03-1013 AAA2365 L.ea:l $ 16 molka 400 39 1.5-6.6 It 

03-1013 AAA2379 L.ea:l $ 49 maiko 400 39 0.0-0.3 It 

03-1013 AAA2362 Mercury S3 430 mglkg 24 0.1 0.0-{).3 It 

03-1013 AAA2362 Mercury $ 540 molka 24 0.1 0.0-{).3 It 

03-1013 AAA2362 Mercury $ 720 m_g/kg 24 0.1 0.0-{).3 It 

03-1013 AAA2363 Mercury $ 30 mglkg 24 0.1 0.0-1.7 It 

03-1013 AAA2363 Mercury $ 43 mglkg 24 0.1 0.0-1.7 It 

03-1013 AAA2363 Mercury $ 53 maiko 24 0.1 0.0-1.7 It 

03-1013 AAA2364 Mercury $ 7.7 mg/kg 24 0.1 0.5-3.3 It 

03-1013 AAA2364 Mercury $ 8.4 mglkg 24 0.1 0.5-3.3 It 

03-1013 AAA2364 Mercury $ 20 maiko 24 0.1 0.5-3.3 It 

03-1013 AAA2365 Mercury $ 3.6 maiko 24 0.1 1.5-6.6 It 

03-1013 AAA2365 Mercury $ 3.8 mglkg 24 0.1 1.5-6.6 It 

03-1013 AAA2365 Mercury $ 4 mg/kg 24 0.1 1.5-6.6 It 

03-1013 AAA2379 Mercury $ 530 molko 24 0.1 0.0-{).3 It 

03-1013 AAA2379 Mercury $ 570 mglkg 24 0.1 0.0-{).3 It 

03-1013 AAA2379 Mercury $ 700 mglkg 24 0.1 0.0-0.3 It 
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SWMU 3-01 0( a) Appendix A 

TABLE A-2 (CONTINUED) 

ALL DETECTED ANAL YTES BY SAMPLE ID 

LOCATION 10 SAMPLE 10 ANALYTE MATRIX SYM RESULTS UNITS SAL UTL DEPTH 

03-1013 AAA2362 TPH $ 27400 mo/ko 100 n/a 0.0-0.3 It 

03-1013 AAA2363 TPH $ 3150 mo/ko 100 n/a 0.0-1.7 It 

03-1013 AAA2364 TPH $ 2530 mo/ka 100 n/a 0.5-3.3 It 

03-1013 AAA2365 TPH $ 3640 mo/ko 100 n/a 1.5-6.6 It 

03-1013 AAA2379 TPH $ 20800 mo/ka 100 n/a 0.0-0.3 fl 

03-1013 AAA2362 Plutonium-238 $ 0.013 PCilg 20 0.014 0.0-0.3 fl 

03-1013 AAA2363 Plutonium-238 $ 0.002 PC I/ a 20 0.014 0.0-1.7 ft 

03-1013 AAA2364 Plutonium-238 $ 0.004 PCI/g 20 0.014 0.5-3.3 ft 

03-1013 AAA2365 Plutonium-238 $ 0.003 PCI/g 20 0.014 1.5-6.6 It 

03-1013 AAA2379 Plutonium-238 $ 0.012 PC I/ a 20 0.014 0.0-0.3 ft 

03-1013 AAA2362 Plutonium-239 $ 1.405 PCI/g 18 0.052 0.0-0.3 It 

03·1013 AAA2363 Plutonium-239 $ 0.039 PCI/g 18 0.052 0.0-1.7 fl 

03-1013 AAA2364 Plutonium-239 $ 0.015 PCI/g 18 0.052 0.5-3.3 It 

03·1013 AAA2365 Plutonium-239 $ 0.001 PCI/g 1 8 0.052 1.5-6.6 It 

03-1013 AAA2379 Plutonium-239 $ 0.98 PCI/a 18 0.052 0.0-0.3 It 

03-1013 AAA2362 Tritium $ 102.306 PCI/g 810 4.64 0.0-0.3 It 

03·1013 AAA2363 Tritium $ 26.419 PC I/o 810 4.64 0.0 1.7 It 

03·1013 AAA2364 Tritium $ 17.267 PCI/g 810 4.64 0.5-3.3 It 

03·1013 AAA2365 Tritium $ 15.677 PC I/o 810 4.64 1.5-6.6 It 

03-1013 AAA2379 Tritium $ 562.104 PC I/o 810 4.64 0.0-0.3 It 

03-1013 AAA2362 Zinc $ 160 mg/kg 24000 101 0.0-0.3 It 

03·1013 AAA2362 Zinc $ 160 mg/kg 24000 101 0.0-0.3 It 

03-1013 AAA2363 Zinc $ 140 mg/kg 24000 101 0.0-1.7 It 

03·1013 AAA2364 Zinc $ 44 mg/kg 24000 101 0.5-3.3 ft 

03·1013 AAA2365 Zinc $ 46 mo/ka 24000 101 1.5-6.6 It 

03-1013 AAA2379 Zinc $ 45 mm~ 24000 101 0.0-0.3 fl 

03·1018 AAA2366 Arsenic $ 4.21 mg/kg n/a 11.6 0.0-0.3 ft 

03-1018 AAA2367 Arsenic $ 5.02 mg/kg n/a 11.6 0.0-1.7 fl 

03-1018 AAA2368 Arsenic $ 6.11 mg_/k_g n/a 11.6 0.5-3.3 It 

03·1018 AAA2369 Arsenic $ 6.63 mg/kg n/a 11.6 1.5-6.6 ft 

03·1018 AAA2366 Cadmium $ 4.1 mg/kg 80 2.7 0.0-0.3 It 

03-1018 AAA2367 Cadmium $ 3.3 mg/kg 80 2.7 0.0-1.7 ft 

03-1018 AAA2368 Cadmium $ 0.5 mg/kg 80 2.7 0.5-3.3 fl 

03·1018 AAA2369 Cadmium $ < 0.4 rna/kg 80 2.7 1.5-6.6 fl 

03-1018 AAA2366 Cesium-137 $ 1.06 PCI/a 4 1.4 0.0-0.3 It 

03-1018 AAA2367 Cesium-137 $ < 0.85 PC I/o 4 1.4 0.0-0.3 It 

03-1018 AAA2368 Cesium-137 $ < 0.63 PCI/g 4 1.4 0.5-3.3 ft 

03-1018 AAA2369 Cesium-137 $ < 0.76 PC I/o 4 1.4 1.5-6.6 It 

03-1018 AAA2366 Chromium $ 14 m_g/~ n/a 34.2 0.0-0.3 It 

03-1018 AAA2367 Chromium $ 31 mg/kg n/a 34.2 0.0-1.7 It 

03-1018 AAA2368 Chromium $ 12 mg/kg n/a 34.2 0.5-3.3 It 

03·1018 AAA2369 Chromium $ 15 ma/ka n/a 34.2 1.5-6.6 It 

03·1018 AAA2366 :)ooper $ 33 rna/kg 3000 15.7 0.0-0.3 ft 

03·1018 AAA2367 CopQE!r $ 38 mo/ko 3000 15.7 0.0-1.7 It 

03·1018 AAA2368 Copper $ 10 mg/kg 3000 15.7 0.5-3.3 It 

03-1018 AAA2369 :)ooper $ 8.2 mg/kg 3000 15.7 1.5-6.6 It 

03-1018 AAA2366 l...eOO $ 750 mo/kg 400 39 0.0-0.3 ft 

03-1018 AAA2367 l..ea:l $ 420 mo/ko 400 39 0.0-1.7 fl 

03·1018 AAA2368 l...eOO $ 51 mg/kg 400 39 0.5-3.3 It 

03·1018 AAA2369 l...eOO $ 29 mg/kg 400 39 1.5-6.6 It 

03-1018 AAA2366 MercurY $ 370 mg/ko 24 0.1 0.0-0.3 It 

03-1018 AAA2366 Mercury $ 680 mg/ka 24 0.1 0.0-0.3 It 

03·1018 AAA2366 Mercury $ 880 mo/ko 24 0.1 0.0-0.3 It 

03·1018 AAA2367 Mercury $ 360 mo/ko 24 0.1 0.0-1.7 It 

03-1018 AAA2367 Mercury $ 370 m_g/~ 24 0.1 0.0-1.7 It 

03·1018 AAA2367 MercurY $ 640 mo/ko 24 0.1 0.0-1.7 It 

03-1018 AAA2368 Mercury $ 19 mg/~ 24 0.1 0.5-3.3 It 

03-1018 AAA2368 Mercury $ 21 m_g/~ 24 0.1 0.5-3.3 It 

03-1018 AAA2368 Mercury $ 32 mg/kg 24 0.1 0.5-3.3 It 

03-1018 AAA2369 Mercury $ 14 mg/~g 24 0.1 1.5-6.6 It 

03-1018 AAA2369 Mercury $ 19 mg/kg 24 0.1 1.5-6.6 It 

03-1018 AAA2369 Mercury $ 22 mg/kg 24 0.1 1.5-6.6 It 

03-1018 AAA2366 TPH $ 23300 m_g/~ 100 n/a 0.0-0.3 It 

03-1018 AAA2367 TPH $ 15200 ll}g/~ 100 n/a 0.0-1.7 It 

03-1018 AAA2368 TPH $ 5710 mg/kg 100 n/a 0.5-3.3 It 
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TABLE A-2 (CONTINUED) 

ALL DETECTED ANAL YTES BY SAMPLE ID 

LOCATION 10 SAMPLE ID ANALYTE MATRIX SYM RESULTS UNITS SAL UTL DEPTH 

03-1018 AAA2369 TPH ffi 5950 mgflill_ 100 nla 1.5-6.6 It 

03-1018 AAA2366 Plutonium-238 ffi 0.011 PCIIg 20 0.014 o.o-o.3 11 

03-1018 AAA2367 Plutonium-238 ffi 0.004 PCIIg 20 0.014 0.0-1.7 It 

03-1018 AAA2368 Plutonium-238 ffi 0.002 PCIIg 20 0.014 0.5-3.3 It 

03-1018 AAA2369 Plutonium-238 ffi 0 PCI/g 20 0.014 1.5-6.6 It 

03-1018 AAA2366 Plutonium-239 ffi 1.085 PCIIa 18 0.052 o.o-o.3 It 

03-1018 AAA2367 Plutonium-239 ffi 0.195 PC I/o 18 0.052 0.0-1.7 It 

03-1018 AAA2368 Plutonium-239 ffi 0.025 PCIIa 1 8 0.052 0.5-3.3 It 

03-1018 AAA2369 Plutonium-239 ffi 0.014 PCIIo 18 0.052 1.5-6.6 It 

03-1018 AAA2366 Tritium ffi 551.852 PCIIg 810 4.64 o.o-o.3 It 

03-1018 AAA2367 Tritium ffi 63.984 PCIIg_ 810 4.64 0.0-1.7 It 

03-1018 AAA2368 Tritium ffi 19.899 PCI/g 810 4.64 0.5-3.3 It 

03-1018 AAA2369 Tritium ffi 9.097 PCIIg 810 4.64 1.5-6.6 It 

03-1018 AAA2366 Zinc ffi 130 mglkg 24000 101 o.o-o.3 11 

03-1018 AAA2367 Zinc ffi 110 mglkg 24000 101 0.0-1.7 It 

03-1018 AAA2368 Zinc ffi 39 mglkg 24000 101 0.5-3.3 It 

03-1018 AAA2369 Zinc ffi 42 mgikg 24000 101 1.5-6.6 It 

03-1023 AAA2370 Arsenic ffi 6.25 maiko nia 11 .6 o.o-o.3 ft 

03-1023 AAA2371 Arsenic ffi 5.26 maiko nia 11.6 0.0-1.7 It 

03-1023 AAA2372 Arsenic ffi 6.18 maiko nla 11.6 0.5-3.3 It 

03-1023 AAA2373 Arsenic ffi 6.25 mgik_g_ n/a 11.6 1.5-6.6 It 

03-1023 AAA2370 Cadmium ffi 30 maiko 80 2.7 o.o-o.3 It 

03-1023 AAA2371 Cadmium ffi 4.4 maiko 80 2.7 0.0-1.7 ft 

03-1023 AAA2372 Cadmium ffi 3.6 maiko 80 2.7 0.5-3.3 It 

03-1023 AAA2373 Cadmium ffi < 0.4 mglkg 80 2.7 1.5-6.6 It 

03-1023 AAA2370 Cesium-137 ffi < 0.77 PCIIg 4 1.4 o.o-o.3 It 

03-1023 AAA2371 Cesium-137 ffi < 0.3 PCIIg 4 1.4 0.0-1.7 It 

03-1023 AAA2372 Cesium-137 ffi < 0.4 PC I/ a 4 1.4 0.5-3.3 It 

03-1023 AAA2373 Cesium-137 ffi < 0.43 PCI/a 4 1.4 1.5-6.6 It 

03-1023 AAA2370 Chromium ffi 36 ma/kg n/a 34.2 o.o-o.3 ft 

03-1023 AAA2371 Chromium ffi 19 maiko nla 34.2 0.0-1.7 It 

03-1023 AAA2372 Chromium ffi 1 8 maiko n/a 34.2 0.5-3.3 It 

03-1023 AAA2373 Chromium ffi 14 maiko n/a 34.2 1.5-6.6 It 

03-1023 AAA2370 Coo oar ffi 87 ma/ko 3000 15.7 o.o-o.3 11 

03-1023 AAA2371 Coo oar ffi 44 maiko 3000 15.7 0.0-1.7 It 

03-1023 AAA2372 Coooer ffi 1 3 maiko 3000 15.7 0.5-3.3 It 

03-1023 AAA2373 :::OOoer ffi 8.3 maiko 3000 15.7 1.5-6.6 It 

03-1023 AAA2370 L.ea:l ffi 1400 mo/ko 400 39 o.o-o.3 11 

03-1023 AAA2371 L.ea:l ffi 32 mglkg_ 400 39 0.0-1.7 It 

03-1023 AAA2372 L.ea:l ffi 32 mg/kg 400 39 0.5-3.3 It 

03-1023 AAA2373 L.ea:l ffi 17 malkg 400 39 1.5-6.6 It 

03-1023 AAA2370 Mercury ffi 6 maiko 24 0.1 o.o-o.3 ft 

03-1023 AAA2370 Mercury ffi 6.2 malkCJ 24 0.1 o.o-o.3 11 

03-1023 AAA2370 Mercury ffi 6.6 mglkg 24 0.1 o.o-o.3 11 

03-1023 AAA2371 Mercury ffi 104 ma/kg 24 0.1 0.0-1.7 It 

03-1023 AAA2371 Mercury ffi 132 maiko 24 0.1 0.0-1.7 It 

03-1023 AAA2371 Mercury ffi 150 mglkg 24 0.1 0.0-1.7 It 

03-1023 AAA2372 Mercury ffi 45 mCJikCJ 24 0.1 0.5-3.3 It 

03-1023 AAA2372 Mercury ffi 47 maiko 24 0.1 0.5-3.3 It 

03-1023 AAA2372 Mercury ffi 77 mg/kg 24 0.1 0.5-3.3 It 

03-1023 AAA2373 Mercury ffi 1 1 mglkg 24 0.1 1.5-6.6 It 

03-1023 AAA2373 Mercury ffi 1 5 mglkg 24 0.1 1.5-6.6 It 

03-1023 AAA2373 Mercury ffi 35 maikCJ 24 0.1 1.5-6.6 It 

03-1023 AAA2370 TPH ffi 37600 mgikg 100 nla 0.0-0.3 It 

03-1023 AAA2371 TPH ffi 4560 mglkg 100 nla 0.0-1.7 It 

03-1023 AAA2372 TPH ffi 4300 mgikg 100 nla 0.5-3.3 ft 

03-1023 AAA2373 TPH ffi 7730 mCJika 100 nla 1.5-6.6 It 

03-1023 AAA2370 Plutonium-238 ffi 0.013 PC II a 20 0.014 o.o-o.3 11 

03-1023 AAA2371 Plutonium-238 ffi 0.002 PC II a 20 0.014 0.0-1.7 It 

03-1023 AAA2372 Plutonium-238 ffi 0.003 PC II a 20 0.014 0.5-3.3 It 

03-1023 AAA2373 Plutonium-238 ffi 0.002 PCIIg 20 0.014 1.5-6.6 It 

03-1023 AAA2373 Plutonium-238 ffi 0.002 PCIIg 20 0.014 1.5-6.6 It 

03-1023 AAA2370 Plutonium-239 ffi 0.894 PC II a 18 0.052 o.o-o.3 11 

03-1023 AAA2371 Plutonium-239 ffi 0.091 PCIIg 18 0.052 0.0-1.7 It 

03-1023 AAA2372 Plutonium-239 ffi 0.015 PCiig 18 0.052 0.5-3.3 It 
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TABLE A-2 (CONTINUED) 

ALL DETECTED ANAL YTES BY SAMPLE ID 

LOCATION ID SAMPLE ID ANALYTE MATRIX S'iM RESULTS UNITS SAL UTL DEPTH 
03-1023 AAA2373 Plutonium-239 ffi 0.012 PCIIo 1 8 0.052 1.5-6.6 ft 
03-1023 AAA2373 Plutonium-239 ffi 0.013 PCIIo 1 8 0.052 1.5-6.6 ft 
03-1023 AAA2370 Tritium ffi 480.936 PCIIo 810 4.64 0.0-{).3 ft 
03-1023 AAA2371 Tritium ffi 27.222 PCI/g 810 4.64 0.0-1.7 ft 
03-1023 AAA2372 Tritium ffi 11.233 PCI!g 810 4.64 0.5-3.3 ft 
03-1023 AAA2373 Tritium ffi 12.533 PCI!g 810 4.64 1.5-6.6 ft 
03-1023 AAA2370 Zinc ffi 230 mglkg 24000 1 01 0.0-{).3 II 
03-1023 AAA2371 Zinc ffi 70 molko 24000 101 0.0-1.7 ft 
03-1023 AAA2372 Zinc ffi 57 molkg 24000 1 01 0.5-3.3 II 
03-1023 AAA2373 Zinc ffi 40 mglkg 24000 1 01 1.5-6.6 ft 
03-1038 PF-3-2 Mercury ffi 1.709 mglkg 24 0.1 NIA 
03-1038 PF-3-2 Plutonium-238 ffi 0.028 PCI!g 20 0.014 NIA 
03-1038 PF-3-2 Plutonium-239 ffi 1.55 PC I! a 18 0.052 NIA 
03-1038 PF-3-2 Tritium ffi 67.267 PCI!g 810 4.64 NIA 
03-1051 AAA2374 Arsenic ffi 17.7 mglkg nla 11.6 0.0-1.0 II 
03-1051 AAA2374 Arsenic ffi 18.8 mglkg nla 11.6 0.0-1.0 II 
03-1051 AAA2380 Arsenic ffi 15.64 mglkg nla 11 .6 0.0-1.0 ft 
03-1051 AAA2374 Cadmium ffi 0.6 mglkg 80 2.7 0.0-1.0 ft 
03-1051 AAA2380 Cadmium ffi 0.6 molko 80 2.7 0.0-1.0 II 
03-1051 AAA2374 Cesium-137 ffi 1.54 PCIIo 4 1.4 0.0-1.0 II 
03-1051 AAA2380 Cesium-137 ffi 1.39 PCI!g 4 1.4 0.0-1.0 ft 
03-1051 AAA2374 Chromium ffi 17 mglkg nla 34.2 0.0-1.0 ft 
03-1051 AAA2380 Chromium ffi 14 molko nla 34.2 0.0-1.0 ft 
03-1051 AAA2374 Copper ffi 34 maiko 3000 15.7 0.0-1.0 ft 
03-1051 AAA2380 Copper ffi 25 mglkg 3000 15.7 0.0-1.0 ft 
03-1051 AAA2374 l.9ld ffi 190 mglkg 400 39 0.0-1.0 ft 
03-1051 AAA2380 l.9ld ffi 250 mglkg 400 39 0.0-1.0 ft 
03-1051 AAA2374 Mercury ffi 0.4 mglkg 24 0.1 0.0-1.0 ft 
03-1051 AAA2374 Mercury $ 0.5 mglk!l 24 0.1 0.0-1.0 ft 
03-1051 AAA2374 Mercury $ 0.7 maiko 24 0.1 0.0-1.0 ft 
03-1051 AAA2380 Mercury ffi 0.3 mglkg 24 0.1 0.0-1.0 It 
03-1051 AAA2380 Mercurv $ 0.6 molko 24 0.1 0.0-1.0 II 
03-1051 AAA2380 Mercury $ 1.5 maiko 24 0.1 0.0-1.0 II 
03-1051 AAA2374 TPH $ 1220 molko nla nla 0.0-1.0 It 
03-1051 AAA2380 TPH $ 1080 maiko nla nla 0.0-1.0 It 
03-1051 AAA2374 Plutonium-238 $ 0.011 PC I/o 20 0.014 0.0-1.0 It 
03-1051 AAA2380 Plutonium-238 ffi 0.008 PCI!o 20 0.014 0.0-1.0 II 
03-1051 AAA2374 Plutonium-239 $ 0.04 PCII!l 18 0.052 0.0-1.0 II 
03-1051 AAA2380 Plutonium-239 ffi 0.046 PC I! a 18 0.052 0.0-1.0 II 
03-1051 AAA2374 Tritium ffi 2.1 PCI!o 810 nla 0.0-1.0 II 
03-1051 AAA2380 Tritium ffi 0.44 PCI!g 810. nla 0.0-1.0 II 
03-1051 AAA2374 Zinc ffi 170 mglkg 24000 1 01 0.0-1.0 II 
03-1051 AAA2380 Zinc ffi 140 mglkg 24000 101 0.0-1.0 It 
03-1051 A PF-3-3 Mercury ffi 0.0495 mglkg 24 0.1 NIA 
03-1051A PF-3-3 Plutonium-238 $ 0.001 PCIIo 20 0.014 NIA 
03-1051A P F ·3-3 Plutonium-239 ffi 0.008 PCIIg 18 0.052 NIA 
03-1051A PF-3-3 Tritium $ 2.32 PCIIo 810 nla NIA 
03-1052 AAA2375 Arsenic $ 3.61 mglkg nla 11.6 0.0-1.0 II 
03-1052 AAA2375 Cadmium ffi < 0.4 maiko 80 2.7 0.0-1.0 It 
03-1052 AAA2375 Cesium-137 $ 1.04 PC I/o 4 1.4 0.0-1.0 II 
03-1052 AAA2375 Chromium $ 6.1 maiko nla 34.2 0.0-1.0 It 
03-1052 AAA2375 Copper ffi 14 maiko 3000 15.7 0.0-1.0 II 
03-1052 AAA2375 l.9ld ffi 51 mglkg 400 39 0.0-1.0 II 
03-1052 AAA2375 Mercury ffi 0.5 maiko 24 0.1 0.0-1.0 It 
03-1052 AAA2375 Mercury ffi 0.7 mglkg 24 0.1 0.0-1.0 ft 
03-1052 AAA2375 Mercury ffi 0.7 mglkg 24 0.1 0.0-1.0 II 
03-1052 AAA2375 TPH ffi 211 maiko nla nla 0.0-1.0 II 
03-1052 AAA2375 Plutonium-238 $ 0.01 PC I/o 20 0.014 0.0-1.0 II 
03-1052 AAA2375 Plulonium-239 ffi 0.038 PCIIg 18 0.052 0.0-1.0 II 
03-1052 AAA2375 Tritium $ 2.22 PCI!g 810 nla 0.0-1.0 II 
03-1052 AAA2375 Zinc $ 79 mglkg 24000 101 0.0-1.0 II 
03-1052A PF-3-4 Mercurv ffi 0.00194 molko 24 0.1 NIA 
03-1052A PF-3-4 Plutonium-238 ffi 0.001 PCIIo 20 0.014 NIA 
03-1052A PF-3-4 Plutonium-239 $ 0.002 PCI!g 18 0.052 NIA 
03-1052A PF-3-4 Tritium $ 0.071 PCI/g 810 nla NIA 
03-1053 AAA2376 Arsenic ffi 3.22 maiko nla 11.6 0.0-1.0 ft 
03-1053 AAA2376 Cadmium ffi < 0.4 maiko 80 2.7 0.0-1.0 ft 
03-1053 AAA2376 Cesium-137 ffi 0.54 PC I/o 4 1.4 0.0-1.0 II 
03-1053 AAA2376 Chromium ffi 4.8 molko nla 34.2 0.0-1.0 ft 
03-1053 AAA2376 Copper ffi 2.9 mglkg 3000 15.7 0.0-1.0 ft 
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TABLE A-2 (CONTINUED) 

ALL DETECTED ANAL YTES BY SAMPLE ID 

LOCATION 10 SAMPLE 10 ANALYTE MATRIX SYM RESULTS UNITS SAL UTL DEPTH 

03-1053 AAA2'J76 L..eOO $ 21 mg/kg 400 39 0.0-1.0 It 

03-1053 AAA2376 Mercury $ < 0.2 malka 24 0.1 0.0-1.0 It 

03-1053 AAA2376 Mercury $ < 0.2 mo/kg 24 0.1 0.0-1.0 It 

03-1053 AAA2376 Mercury $ < 0.2 mo/kg 24 0.1 0.0-1.0 It 

03-1053 AAA2376 TPH $ 425 mo/kg n/a n/a 0.0-1.0 It 

03-1053 AAA2376 Plutonium-238 $ 0.002 PCI/g 20 0.014 0.0-1.0 It 

03-1053 AAA2376 Plutonium-239 $ 0.003 PCI/g 18 0.052 0.0-1.0 It 

03-1053 AAA2376 Tritium $ 0.381 PCI/g 810 n/a 0.0-1.0 It 

03-1053 AAA2376 Zinc $ 42 mg/~ 24000 101 0.0-1.0 It 

03-1053A PF-3-5 Mercurv $ 1.942 ma/ka 24 0.1 N/A 

03-1053A PF-3-5 Plutonium-238 $ 0.036 PCI/a 20 0.014 N/A 

03-1053A PF-3-5 Plutonium-239 $ 0.24 PCI/g 18 0.052 N/A 

03-1053A PF-3-5 Tritium $ 16.45 PCI/g 810 n/a N/A 

03-1054 AAA2377 Arsenic $ 2.57 mg/kg n/a 11.6 0.0-1.0 It 

03-1054 AAA2377 Cadmium $ < 0.4 maiko 80 2.7 0.0-1.0 It 

03-1054 AAA2377 Cadmium $ < 0.4 mo/ko 80 2.7 0.0-1.0 It 

03-1054 AAA2377 Cesium-137 $ < 0.56 PCI/g 4 1.4 0.0-1.0 It 

03-1054 AAA2377 Chromium $ 2.1 mgil<g nia 34.2 0.0-1.0 It 

03-1054 AAA2377 Chromium $ 4.7 mgikg nia 34.2 0.0-1.0 It 

03-1054 AAA2377 Coooer $ 1.9 m_g/l<g 3000 15.7 0.0-1.0 It 

03-1054 AAA2377 Copper $ 3.3 mgikg 3000 15.7 0.0-1.0 It 

03-1054 AAA2377 L..eOO $ 25 mg/l<g 400 39 0.0-1.0 It 

03-1054 AAA2377 L..eOO $ 1 6 mgikg 400 39 0.0-1.0 It 

03-1054 AAA2377 Mercury ffi < 0.2 mgikg 24 0.1 0.0-1.0 It 

03-1054 AAA2377 Mercury ffi < 0.2 mgikg 24 0.1 0.0-1.0 It 

03-1054 AAA2377 Mercury $ < 0.2 mgikg 24 0.1 0.0-1.0 It 

03-1054 AAA2377 TPH $ 126 mg/kg n/a n/a 0.0-1.0 It 

03-1054 AAA2377 Plutonium-238 ffi 0.003 PCI/g 20 0.014 0.0-1.0 It 

03-1054 AAA2377 Plutonium-239 $ 0.001 PCI/g 18 0.052 0.0-1.0 It 

03-1054 AAA2377 Tritium $ 0.022 PCI/g 810 n/a 0.0-1.0 It 

03-1054 AAA2377 Zinc ffi 43 mg/kg 24000 101 0.0-1.0 It 

03-1054 AAA2377 Zinc ffi 43 mgikg 24000 101 0.0-1.0 It 

03-1261 AAB2015 Acetone ffi 0.25 mgikg 8000 nia 0.0-8.0 It 

03-1261 AAB2015 Benzene ffi 0.38 mg/kg 0.67 n/a 0.0-8.0 It 

03-1261 AAB2015 Chloroform $ 0.069 mgil<g 0.21 n/a 0.0-8.0 It 

03-1261 AAB2015 Chloromethane $ 0.13 mgikg 6.4 n/a 0.0-8.0 It 

03-1261 AAB2015 Dichloroethane 11 1-I $ 0.2 mgikg 410 n/a 0.0-8.0 It 

03-1261 AAB2015 Dichloroethane (1 2-1 ffi 0.91 mgikg 0.2 nia 0.0-8.0 It 

03-1261 AAB2015 Dichloroethene I 1 1-1 $ 29 mgikg 0.4 nia 0.0-8.0 It 

03-1261 AAB2015 Dichloropropene I cis-1 3-1 $ 0.054 maika 0.17 n/a 0.0-8.0 It 

03-1261 AAB2015 Ethvbenzene $ 0.023 ma/ka 3100 nia 0.0-8.0 It 

03-1261 AAB2015 Mercury $ 0.9 mgikg 24 0.1 0.0-8.0 It 

03-1261 AAA2015 TPH $ 15000 mgikg 100 nia 0.0-8.0 It 

03-1261 AAB2015 Toluene $ 0.28 maikg 910 nia 0.0-8.0 It 

03-1261 AAB2015 Trichloroethane [1 1 1-l $ 100 mgikg 1000 n/a 0.0-8.0 It 

03-1261 AAB2015 Xylenes (o + m + p) [Mixed-! $ 0.029 mgikg 160000 nia 0.0-8.0 It 

03-1262 AAB2016 Acetone $ < 0.024 mgikg 8000 nia 0.0--4.5 It 

03-1262 AAB2016 Benzene $ < 0.006 mgikg 0.67 n/a 0.0-4.5 It 

03-1262 AAB2016 Chloroform $ < 0.006 mgil<g 0.21 nia 0.0-4.5 It 

03-1262 AAB2016 Chloromethane ffi < 0.012 mg/l<g 6.4 n/a 0.0--4.5 It 

03-1262 AAB2016 Dichloroethane [1 1-) ffi < 0.006 mgikg 410 nia 0.0--4.5 It 

03-1262 AAB2016 Dichloroethane [1 2-1 $ < 0.006 mg/kg 0.2 n/a 0.0--4.5 It 

03-1262 AAB2016 Dichloroethene I 1 1-1 $ 0.044 mgikg 0.4 nia 0.0--4.5 It 

03-1262 AAB2016 Dichloropropene [cis-1 3-1 ffi < 0.006 mg/kg 0.17 n/a 0.0--4.5 It 

03-1262 AAB2016 Ethvbenzene $ < 0.006 maikg 3100 nia 0.0-4.5 It 

03-1262 AAB2016 Mercurv ffi 1.2 mo/ka 24 0.1 0.0--4.5 It 

03-1262 AAA2016 TPH $ 2000 mgikg 100 nia 0.0-4.5 It 

03-1262 AAB2016 Toluene $ < 0.006 mg/kg 910 n/a 0.0--4.5 It 

03-1262 AAB2016 Trichloroethane [1 1,1-] $ 1.1 mgikg 1000 nia 0.0--4.5 It 

03-1262 AAB2016 Xylenes (o + m + p) (Mixed-] $ < 0.006 mgikg 160000 nia 0.0--4.5 It 

03-1263 AAB2017 Acetone $ < 0.024 maikg 8000 nia 0.0-9.0 It 

03-1263 AAB2017 Benzene ffi < 0.006 maiko 0.67 nia 0.0-9.0 It 

03-1263 AAB2017 Chloroform $ < 0.006 mgikg 0.21 nia 0.0-9.0 It 

03-1263 AAB2017 Chloromethane $ < 0.012 mgikg 6.4 nia 0.0-9.0 It 

03-1263 AAB2017 Dichloroethane [1 1-] $ < 0.006 mgikg 410 nia 0.0-9.0 It 

03-1263 AAB2017 Dichloroethane 11 2-1 $ < 0.006 maikg 0.2 nia 0.0-9.0 It 

03-1263 AAB2017 Dichloroethene 11 1-l $ < 0.006 maiko 0.4 nia 0.0-9.0 It 

03-1263 AAB2017 Dichloropropene [cis-1 3-] $ < 0.006 mgikg 0.17 nia 0.0-9.0 It 

03-1263 AAB2017 Ethybenzene $ < 0.006 mgikg 3100 nia 0.0-9.0 It 

03-1263 AAB2017 Mercury ffi < 0.11 mgikg 24 0.1 0.0-9.0 It 

03-1263 AAA2017 TPH $ 10 mgikg 100 nia 0.0-9.0 It 

03-1263 AAB2017 Toluene ffi < 0.006 moikq 910 nia 0.0-9.0 It 
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ALL DETECTED ANAL YTES BY SAMPLE ID 

LOCATION 10 SAMPLE 10 ANAI.YTE MATRIX SYM RESULTS UNITS SAL UTL DEPTH 

03-1263 AAB2017 Trichloroethane [1 1 1-1 S5 0.03 mg/kg 1000 n/a 0.0-9.0 It 

03-1263 AAB2017 Xylenes (o + m + p) [Mixed-! S5 < 0.006 mg/kg 160000 n/a 0.0-9.0 It 

03-2605 AAB7698 Cesium-137 S5 < 0.1842 PCI/g 4 1.4 N/A 

03-2605 AAB7699 Cesium-137 S5 < 0.1641 PCI/g 4 1.4 N/A 

03-2605 AAB7698 l..ea:l S5 9.5 mg/kg 400 39 N/A 

03-2605 AAB7699 l..ea:l S5 7.4 mg/kg 400 39 N/A 

03-2605 AAB7698 Plutonlum-238 $ - 0.0009 PCI/g 20 0.014 N/A 

03-2605 AAB7699 Plutonium-238 $ - 0.0007 PC I! a 20 0.014 N/A 

03-2605 AAB7698 Plutonium-239 $ 0.0078 PC I/o 18 0.052 N/A 

03-2605 AAB7699 Plutonium-239 $ 0.0069 PCI/g 18 0.052 N/A 

03-2605 AAB7698 Radvan Tritium Screening $ 8.82 PCI!g n/a n/a N/A 

03-2605 AAB7699 Radvan Tritium Screening S5 7.02 PCI!g n/a n/a N/A 

03-2606 AAB7700 Cesium-137 S5 < 0.1739 PCilg 4 1.4 N/A 

03-2606 AAB7700 l..ea:l $ 7.4 mgl~g 400 39 N/A 

03-2606 AAB7700 Plutonium-238 $ 0.0027 PC I/o 20 0.014 N/A 

03-2606 AAB7700 Plutonium-239 $ 0.0027 PCilg 18 0.052 N/A 

03-2606 AAB7700 Radvan Tritium Screening S5 0 PC I/o n/a n/a N/A 

03-2669 AAC0470 Mercury S5 0.1 mg/kg 24 0.1 0.0-0.3 It 

03-2669 AAC0470 Mercury S5 0.1 mg/kg 24 0.1 0.0-0.3 It 

03-2669 AAC0470 Mercury S5 0.3 mg/~g 24 0.1 0.0-0.3 It 

03-2669 AAC0470 Radvan Tritium Screening S5 0 PCI/g 810 n/a 0.0-0.3 It 

03-2670 AAC0471 Mercury S5 0.4 mg/kg 24 0.1 0.0-0.3 It 

03-2670 AAC0471 Mercury S5 0.4 mg/kg 24 0.1 0.0-0.3 It 

03-2670 AAC0471 Mercury $ 0.5 mg/kg 24 0.1 0.0-0.3 It 

03-2670 AAC0471 Radvan Tritium Screening S5 0 PCI/g 810 nla 0.0-0.3 It 

03-2671 AAC0472 Mercury $ 1 mg/kg 24 0.1 0.0-0.3 It 

03-2671 AAC0472 Mercury $ 1 mg/kg 24 0.1 0.0-0.3 It 

03-2671 AAC0472 Mercury $ 1.4 ma/ka 24 0.1 0.0-0.3 It 

03-2671 AAC0472 Radvan Tritium Screening $ 0 PCI/g 810 n/a 0.0-0.3 It 

03-2672 AAC0473 Mercury $ 0.1 mg/kg 24 0.1 0.0-0.3 It 

03-2672 AAC0473 Mercurv $ 0.2 mg/kg 24 0.1 0.0-0.3 It 

03-2672 AAC0473 Mercury $ 0.3 mg/kg 24 0.1 0.0-0.3 It 

03-2672 AAC0473 Radvan Tritium Screenioo $ 0 PC I/o 810 n/a 0.0-0.3 It 

03-2673 AAC0474 Mercury $ 0.5 mg/ka 24 0.1 0.0-0.3 It 

03-2673 AAC0474 Mercury_ $ 0.6 mg/ko 24 0.1 0.0-0.3 It 

03-2673 AAC0474 Mercury $ 0.7 mg/ka 24 0.1 0.0-0.3 It 

03-2673 AAC0474 Radvan Tritium Screening $ 0 PC I/o 810 n/a 0.0-0.3 It 

03-267 4 AAC0475 Mercury_ S5 10 mg/kg 24 0.1 0.0-0.3 It 

03-2674 AAC0475 Mercurv $ 10 ma/kg 24 0.1 0.0-0.3 It 

03-2674 AAC0475 Mercury S5 10 ma/kg 24 0.1 0.0-0.3 It 

03-2674 AAC0475 Radvan Tritium Screening $ 0 PCI!g 810 n/a 0.0-0.3 It 

03-2675 AAC0476 Mercury S5 0.1 ma/kg 24 0.1 0.0-0.3 It 

03-2675 AAC0476 Mercury $ 0.1 mg/ka 24 0.1 0.0-0.3 It 

03-2675 AAC0476 Mercury_ $ 0.1 rna/kg 24 0.1 0.0-0.3 It 

03-2675 AAC0476 Radvan Tritium Screening $ 0 PCilg 810 n/a 0.0-0.3 It 

03-2676 AAC0477 Mercury $ 0.07 mg/kq 24 0.1 0.0-0.3 It 

03-2676 AAC0477 Mercury_ $ 0.07 mq/kq 24 0.1 0.0-0.3 It 

03-2676 AAC0477 Mercury $ 0.07 mg/kg 24 0.1 0.0-0.3 It 

03-2676 AAC0477 Radvan Tritium Screening $ 0 PC I/o 810 nla 0.0-0.3 It 

03-2677 AAC0478 Mercury $ 0.2 mq/kq 24 0.1 0.0-0.3 It 

03-2677 AAC0478 Mercury $ 0.2 mq/kq 24 0.1 0.0-0.3 It 

03-2677 AAC0478 Mercury $ 0.2 mg/~ 24 0.1 0.0-0.3 It 

03-2677 AAC0478 Radvan Tritium Screening_ $ 0 PCilg 810 n/a 0.0-0.3 It 

03-2678 AAC0479 Mercury $ 0.2 mg/~ 24 0.1 0.0-0.3 It 

03-267 8 AAC0479 Mercury S5 0.2 mm~ 24 0.1 0.0-0.3 It 

03-2678 AAC0479 Mercury $ 0.2 mg/kg 24 0.1 0.0-0.3 It 

03-2678 AAC0479 Radvan Tritium Screening S5 0 PCI/g 810 n/a 0.0-0.3 It 

03-SM30 AAB7712 Arsenic $ < 1.8 mg/kg n/a 11.6 N/A 

03-SM30 AAB7713 Arsenic S5 < 1.8 mg/kg n/a 11.6 N/A 

03-SM30 AAB7712 Cadmium S5 < 0.82 mg/kg 80 2.7 N/A 

03-SM30 AAB7713 Cadmium S5 < 0.83 mq/kq 80 2.7 N/A 

03-SM30 AAB7712 Chromium S5 < 0.76 mg/kq n/a 34.2 N/A 

03-SM30 AAB7713 Chromium S5 < 0.76 mg/~ n/a 34.2 N/A 

03-SM30 AAB7712 Copper S5 < 1.9 mg/~ 3000 15.7 N/A 

03-SM30 AAB7713 Copper $ < 1.9 mg/kq 3000 15.7 N/A 

03-SM30 AAB7712 l...ea1 S5 3.4 mq/kq 400 39 N/A 

03-SM30 AAB7713 l...ea1 S5 3.3 mg/kg 400 39 N/A 

03-SM30 AAB7712 Lead-214 S5 1.058 PCilg n/a n/a N/A 

03-SM30 AAB7713 Lead-214 S5 1.552 PCI/g n/a n/a N/A 

03-SM30 AAB7712 Mercury S5 < 0.06 mg/kg 24 0.1 N/A 

03-SM30 AAB7713 Mercury S3 < 0.06 mg/kg 24 0.1 N/A 
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TABLE A-2 (CONTINUED) 

ALL DETECTED ANAL YTES BY SAMPLE ID 

LOCATION 10 SAMPLE 10 ANALYTE 
03-SM30 AAB7713 Radium-226 

03-SM30 AAB7712 Radvan Tri1ium Screening 

03-SM30 AAB7713 Radvan Tri1ium ScreeninQ 

03-SM30 AAB7712 Tritium 
03-SM30 AAB7713 Tritium 

03·SM30 AAB7712 Zinc 
03·SM30 AAB7713 Zinc 

N/A Depths are not currently available. 
n/a Not available. 

April 28, 1995 

MATRIX SYM RESULTS 
ffi 1.356 
ffi 0 
ffi 0 
ffi 0.0028 
$ 0.0059 
ffi 33.9 
ffi 30.9 

A-10 

UNITS SAL UTL DEPTH 
PCI/g 5 n/a N/A 
PCI/g n/a n/a N/A 

PCI/<1 n/a n/a N/A 
PCI/g_ 810 n/a N/A 
PCI/g 810 n/a N/A 
mg/kg 24000 101 N/A 
mg/kg 24000 101 N/A 

RFI Report for SWMU 3-010(a) 
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TABLE A-3 

SUMMARY OF STORM WATER RUNOFF SAMPLES 

TOTAL NUMBER OF RANGE OF NUMBER OF RANGE OF 

NUMBER OF NONDETECTED DETECTION LIMITS DETECTED DETECTIONS 

ANALYTE SAMPLES SAMPLES MIN MAX SAMPLES MIN. MAX SAL • 

Antimony 4 4 2 2 0 N/A" N/A 6 

Arsenic 4 0 N/A N/A 4 5.8 7.18 50 

Barium 4 .. 0 N/A N/A 4 11 25 2 000 

Bervlfium 4 4 1 1 0 N/A N/A 4 

Cadmium 4 4 3 3 0 N/A N/A 5 

Cesium-137 • 8 0 N/A N/A 8 -34.6 89 110 

Chromium 4 4 4 4 0 N/A N/A 100 

Lead 4 0 N/A N/A 4 8 32 50 

Manganese 4 0 N/A N/A 4 16 30 180 

Mercury 16 16 0.2 0.2 0 N/A N/A 2 

Nickel 4 3 10 10 1 20 20 100 

TPH 12 10 100 2000 2 2450 8410 nta• 

Plutonium-238 • 8 0 N/A N/A 8 -0.015 0.005 15 

Plutonium-239 e 8 0 N/A N/A 8 -0.006 0.128 15 

Selenium 4 4 2 2 0 N/A N/A 50 

Silver 4 4 10 10 0 N/A N/A 170 

Thallium 4 4 5 5 0 N/A N/A 2 

Tritium• 8 0 N/A N/A 8 -200 300 20 000 

Vanadium 4 4 4 4 0 N/A N/A 240 

Zinc 4 0 N/A N/A 4 34 90 10 000 

• SAL = Screening action level. 
• NIA Not applicable. 
• Results are in pCi.-1.. AU other results are in ugll. 
• nla Not available. 
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TABLEA-4 

ANALYTES DETECTED IN STORM WATER RUNOFF 

LOCATION ID SAMPLE ID ANALYTE RESULTS UNITS SAL 8 

03-1051 AAA2693 Arsenic 7 018 ug/L 50 

03-1052 AAA2694 Arsenic 6013 UQ/L 50 

03-1053 AAA2695 Arsenic 508 ug/L 50 

03-1 054 AAA2696 Arsenic 6o 71 ug/L 50 

03-1051 AAA2693 Barium 1 1 ug/L 2 000 

03-1052 AAA2694 Barium 20 ug/L 2 000 

03-1053 AAA2695 Barium 25 uq/L 2 000 

03-1054 AAA2696 Barium 21 ug/L 2 000 

03-1051 AAA2689 Cesium-137 2009 pCi/L 1 1 0 

03-1051 AAA2697 Cesium-137 3409 pCi/L 1 1 0 

03-1052 AAA2690 Cesium-137 903 pCi/L 1 1 0 

03-1052 AAA2698 Cesium-137 41 04 pCi/L 1 1 0 

03-1053 AAA2691 Cesium-137 13 0 7 _pCi/L 11 0 

03-1053 AAA2699 Cesium-137 5006 pCi/L 1 1 0 

03-1054 AAA2692 Cesium-137 -34 06 pCi/L 1 1 0 

03-1054 AAA2700 Cesium-137 89 pCi/L 1 1 0 

03-1051 AAA2693 Lead 32 ug/L 50 

03-1052 AAA2694 Lead 1 3 ug/L 50 

03-1053 AAA2695 Lead 8 ug/L 50 

03-1054 AAA2696 Lead 8 UQ/l 50 

03-1051 AAA2693 Manganese 1 6 ug/L 180 

03-1052 AAA2694 Manganese 30 ug/L 180 

03-1053 AAA2695 Manqanese 23 ug/L 180 

03-1054 AAA2696 Manganese 23 ug/L 180 

03-1051 AAA2693 Nickel < 10 uq/L 100 

03-1052 AAA2694 Nickel 20 ug/L 100 

03-1053 AAA2695 Nickel < 10 uq/L 100 

03-1054 AAA2696 Nickel < 10 UQ/L 100 

03-1051 AAA2689 TPH 8410 ug/L n/a b 

03-1051 AAA2693 TPH < 2 000 UQ/L n/a 

03-1051 AAA2697 TPH < 100 ug/sample n/a 

03-1052 AAA2690 TPH < 2 000 ug/L n/a 

03-1052 AAA2694 TPH < 2 000 ug_/L n/a 

03-1052 AAA2698 TPH < 100 ug/sample n/a 

03-1053 AAA2691 TPH < 2 000 ug/L n/a 

03-1053 AAA2695 TPH < 2 000 ug/L n/a 

03-1053 AAA2699 TPH < 100 uQ/sample n/a 

03-1054 AAA2692 TPH 2 450 ug/L n/a 

03-1054 AAA2696 TPH < 2 000 UQ/L n/a 

03-1054 AAA2700 TPH < 100 ug/sample n/a 

03-1051 AAA2689 Plutonium-238 00005 pCi/L 1 5 

03-1051 AAA2697 Plutonium-238 -00005 pCi/L 1 5 

03-1052 AAA2690 Plutonium-238 00005 pCi/L 1 5 

03-1052 AAA2698 Plutonium-238 -0 0 0 1 5 pCi/L 1 5 

03-1053 AAA2691 Plutonium-238 -00005 _pCi/L 1 5 

03-1053 AAA2699 Plutonium-238 -00012 pCi/L 1 5 

03-1054 AAA2692 Plutonium-238 00005 pCi/L 1 5 

03-1054 AAA2700 Plutonium-238 0 pCi/L 1 5 
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TABLE A-4 (CONTINUED) 

ANALYTES DETECTED IN STORM WATER RUNOFF 

03-1051 AAA2689 
03-1051 AAA2697 
03-1052 AAA2690 
03-1052 AAA2698 
03-1053 AAA2691 
03-1053 AAA2699 
03-1054 AAA2692 
03-1054 AAA2700 
03-1051 AAA2693 
03-1051 AAA2697 
03-1052 AAA2694 
03-1052 AAA2698 
03-1053 AAA2695 
03-1053 AAA2699 
03-1054 AAA2696 
03-1054 AAA2700 
03-1051 AAA2693 
03-1052 AAA2694 
03-1053 AAA2695 
03-1054 AAA2696 

a SAL = Screening action level. 

b n/a = Not available. 

RF/ Report for SWMU 3-010(a) 

Plutonium-239 
Plutonium-239 
Plutonium-239 
Plutonium-239 
Plutonium-239 
Plutonium-239 
Plutonium-239 
Plutonium-239 
Tritium 
Tritium 
Tritium 
Tritium 
Tritium 
Tritium 
Tritium 
Tritium 
Zinc 
Zinc 
Zinc 
Zinc 

A-13 

0.072 pCi/L 
0.034 pCi/L 
0.128 pCi/L 

0 pCi/L 
0.093 pCi/L 

-0.006 pCi/L 
0.068 pCi/L 
0.031 pmtL 
100 _I>_Ci/L 
200 pCi/L 
200 _1>Gi/L 

-200 pCi/L 
300 pCi/L 
300 pCi/L 
300 _2_Ci/L 

0 pCi/L 
90 ug/L 
82 u_g/L 
71 ug/L 
34 uq/L 

Appendix A 

1 5 
1 5 
1 5 
1 5 
1 5 
1 5 
1 5 
1 5 

20 000 
20 000 
20 000 
20 000 
20 000 
20 000 
20 000 
20 000 
10 000 
10 000 
10 000 
10 000 

Apri/28, 1995 
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TABLE A-5 

SUMMARY OF PHASE II SURFACE WATER DATA 

TOTAL NUMBER OF RANGE OF NUMBER OF RANGE OF 

NUMBER OF NON DETECTED DETECTION LIMITS DETECTED DETECTIONS 

ANALYTE SAMPLES SAMPLES MIN MAX SAMPLES MIN MAX SAL" 

Acetone 3 3 20 100 0 NIA" N/A 3 500 

Benzene 3 3 5 10 0 N/A N/A 5 

Bromobenzene 3 3 5 10 0 N/A N/A nta• 

Bromochloromethane 3 3 5 10 0 N/A N/A n/a 

Bromodlchloromethane 3 3 5 10 0 N/A N/A 0.56 

Bromoform 3 3 5 10 0 N/A N/A 4.4 

Bromomethane 3 3 10 20 0 N/A N/A 49 

Butanone 12-1 3 3 
. 

20 100 0 N/A N/A 1 700 

Butylbenzene (n-] 3 3 5 10 0 N/A N/A n/a 

Bljtylbenzene {sec-] 3 3 5 10 0 N/A N/A n/a 

Butvlbenzene tart- 3 3 5 10 0 N/A N/A n/a 

Carbon disulfide 3 3 5 10 0 N/A N/A 3 500 

Carbon tetrachloride 3 3 5 10 0 N/A N/A 5 

Chlorobenzene 3 3 5 10 0 N/A N/A 100 

Chlorodibromomethane 3 3 5 10 0 N/A N/A 4.2 

Chloroethane 3 3 10 20 0 N/A N/A 14 000 

Chloroform 3 3 5 10 0 N/A N/A 100 

Chloromethane 3 3 10 20 0 N/A N/A 27 

Chlorotoluene !o-1 3 3 5 10 0 N/A N/A 700 

Chlorotoluene fp-1 3 3 5 10 0 N/A N/A n/a 

Dibromo-3-chloropropane [1 2-l 3 3 10 20 0 N/A N/A 0.2 

Dibromoethane [1 2-] 3 3 5 10 0 N/A N/A n/a 

Dibromomethane 3 -3 5 10 0 N/A N/A 0.0004 

Dichlorobenzene 11 2) !o-1 3 3 5 10 0 N/A N/A 600 

Dichlorobenzene (1 3) lm-1 3 3 5 10 0 N/A N/A 600 

Dichlorobenzene (1 4) [p-1 3 3 5 10 0 N/A N/A 75 

Dlchlorodlfluoromethane 3 3 10 20 0 N/A N/A 7000 

Dlchloroethane 1 1- 3 3 5 10 0 N/A N/A 3 500 

Dlchloroethane [1 2-] 3 3 5 10 0 N/A N/A 5 

Dichloroethene [1 H 3 3 5 10 0 N/A N/A 7 

Dichloroethene [trans- 1 2-] 3 3 5 10 0 N/A N/A 100 

Dlchloroethvlene !ds-1 2- 3 3 5 10 0 N/A N/A 70 

Dichloropropane [1 2-l 3 3 5 10 0 N/A N/A 5 

DichloroprQ~e [1 3-] 3 3 5 10 0 N/A N/A n/a 

Dlchloropropane !2 2-1 3 3 5 10 0 N/A N/A n/a 

Dichloropropene (1 1-l 3 3 5 10 0 N/A N/A n/a 

Dichloropropene (cis-1 3-1 3 3 5 10 0 N/A N/A 0.19 

Dlchloropropene (trans-! 3-1 3 3 5 10 0 N/A N/A 0.19 

Ethylbenzene 3 3 5 10 0 N/A N/A 700 

Hexanone 12-1 3 3 20 100 0 N/A N/A nla 

lsopropylbenzene 3 3 5 10 0 N/A N/A 1 400 

lsopropyltoluene r 4-1 3 3 5 10 0 N/A N/A n/a 

Methyl iodide 3 3 5 10 0 N/A N/A n/a 

Methyl-2-pentanone 14-1 3 3 20 100 0 N/A N/A 1 700 

Methylene chloride 3 3 5 20 0 N/A N/A 5 

Petroleum Hydrocarbons, Total 
Recoverable 2 1 1 000 1 000 1 5 000 5 000 nla y 

Propyl benzene 3 3 5 10 0 N/A N/A n/a 

Stvrene 3 3 5 10 0 N/A N/A 100 

Tetrachloroethane 11 1 1 2-l 3 3 5 10 0 N/A N/A 13 

Tetrachloroethane 11 1 2 2-1 3 3 5 10 0 N/A N/A 1.8 

Tetrachloroethylene 3 3 5 10 0 N/A N/A 5 

Toluene 3 3 5 10 0 N/A N/A t 000 

Trlchloro-1,2,2-trifluoroethane 
I I 2-1 3 3 5 10 0 N/A N/A n/a 

Trichloroethane !1 1 H 3 0 N/A N/A 3 7.9 13 200 

Trichloroethane (1 1 2-l 3 3 5 10 0 N/A N/A 5 

Trichloroethane 3 3 5 10 0 N/A N/A 5 

Trichlorofluoromethane 3 3 5 10 0 N/A N/A 11 000 

Trlchloropropane [1 2 3-] 3 3 5 10 0 N/A N/A 210 

Trlmethylbenzene [1 2 4-1 3 3 5 10 0 N/A N/A 18 

Trimethylbenzene [1 3 5-1 3 3 5 10 0 N/A N/A 14 

TrHium • 2 0 N/A NIA 2 413 458 20 000 

Vi nyt chloride 3 3 10 20 0 N/A N/A 2 

Xytenes (o + m + p) [Mixed-! 3 3 5 10 0 N/A N/A 10 000 

• SAL = Screening action level 
• N/A = Not applicable. 
• nla Not available. 
' Results In PCI/l. All other results are in UGIL. 
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TABLE A-6 

SUMMARY OF BOREHOLE WATER DATA 

ANALYTE 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodlchloromethane 
Bromoform 
Bromomethane 
Butanone [2-l 
Bl!tvfbenzene ln-1 
Bl!~lbenzene lsec-1 
Butvlbenzene ftert-1 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodlbromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Chlorotolueneto-~ 

Chlorotoluene [p-] 
Dlbromo-3-chloropropane [ 1 2-1 
Dibromoethane [1 2-1 
Dibromomethane 
Dichlorobenzene 11 21 o-] 
Dichlorobenzene 11 31 m-] 
Dichlorobenzene 11 41 lo-] 
Dichlorodifluoromethane 
Dlchloroethane 11-] 
Dichloroethane 1 2-1 
Dichloroethene 11-] 
Dichloroethene trans-1 2-1 
Dichloroethvlene fcis-1.2-
Dichloroorooane f1 2-1 
Dichloroorooane f1 3-1 
Dichioroorooane f2 2-1 
Dichloroorooene 11 1-1 
Dichioroorooene lcis-1 3-1 
Dichloroorooene ftrans-1 3-1 
Ethvlbenzene 
Hexanone 12-1 
lsooroovlbenzene 
lso__propyltoiuene.l4-l 
Methyl iodide 
Metl}yl-2-pentanone 14-
Methylene chloride 
Petroleum Hydrocarbons, Total Recoverable 
Propylbenzene 
Styrene 
Tetrachloroethane [1 1 1 2-1 
Tetrachloroethane [1 1 2 2-1 
Tetrachloroethylene 
Toluene 
Trichloro-1 2 2-trlfluoroethane 11 1 2-l 
Trichloroethane [1 1 1-] 
Trichloroethane 1 1 2-
Trichloroethane 
Trichlorofiuoromethane 
Trichloroorooane I 1 2 3~ I 
Trlmethvibenzene f1 2 4-l 
Trimethvibenzene 11 3 5-] 
Tritium • 
Vinvl chloride 
Xvlenes lo + m + o1 !Mixed-] 

• SAL= Screening action level. 
• N/A =Not applicable. 
' nta = Not available. 

TOTAL 
N.UMBER OF 

SAMPLES 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 

• Results are in pCVL. An other resu~s are in Jlgll. 
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NUMBER OF RANGE OF NUMBER OF 
NONDETECTED DETECTION LIMITS DETECTED 

SAMPLES MIN MAX SAMPLES 
3 100 100 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 20 20 0 
3 100 100 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 20 20 0 
3 10 10 0 
3 20 20 0 
3 10 10 0 
3 10 10 0 
3 20 20 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 20 20 0 
2 10 10 1 
2 10 10 1 
2 10 10 1 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 100 100 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 100 100 0 
3 10 20 0 
2 1 000 1000 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
0 N/A N/A 3 
0 N/A N/A 3 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
3 10 10 0 
0 N/A N/A 2 
3 20 20 0 
3 10 10 0 

A-15 

Appendix A 

RANGE OF 
DETECTIONS 

MIN MAX SAL 0 

NIA" N/A 3 500 
N/A N/A 5 
N/A N/A nta' 
N/A N/A nta 
N/A N/A 0.56 
N/A N/A 4.4 
N/A N/A 49 
N/A N/A 1 700 
N/A N/A nta 
N/A N/A nta 
N/A N/A nta 
N/A N/A 3 500 
N/A N/A 5 
N/A N/A 100 
N/A N/A 4.2 
N/A N/A 14 000 
N/A N/A 100 
N/A N/A 27 
N/A N/A 700 
N/A N/A nta 
N/A N/A 0.2 
N/A N/A nta 
N/A N/A 0.0004 
N/A 1\VA 600 
N/A N/A 600 
N/A N/A 75 
N/A N/A 7 000 
18 18 3 500 
12 12 5 
34 34 7 
N/A N/A 100 
N/A N/A 70 
N/A N/A 5 
N/A N/A nta 
N/A N/A nta 
N/A N/A nta 
N/A N/A 0.19 
N/A N/A 0.19 
N/A N/A 700 
N/A N/A nta 
N/A N/A 1 400 
N/A N/A nta 
NIA N/A nta 
N/A N/A 1 700 
N/A N/A 5 
N/A N/A nta 
N/A N/A nta 
N/A N/A 100 
N/A N/A 13 
N/A N/A 1.8 
N/A N/A 5 
N/A N/A 1 000 
26 230 nta 
130 180 200 
N/A N/A 5 
N/A N/A 5 
N/A N/A 11 000 
N/A N/A 210 
N/A N/A 18 
N/A N/A 14 
540 2 710 20 000 
N/A N/A 2 
N/A N/A 10 000 
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TABLE A-7 

SUMMARY OF SOIL VAPOR DATA 

TOTAL NUMBER OF RANGE OF NUMBER OF RANGE OF 

NUMBER OF NON-DETECTED DETECTION LIMITS DETECTED DETECTIONS 

ANALYTE SAMPLES SAMPLES MIN MAX SAMPLES MIN MAX 

Acetone 64 64 20 30 0 N/A • N/A 

Benzene 64 61 5 5 3 10 30 

Bromobenzene 64 64 5 5 0 N/A N/A 

Bromochloromethane 64 64 5 5 0 N/A N/A 

Bromodichloromethane 64 64 5 5 0 N/A N/A 

Brornofonn 64 64 5 5 0 N/A N/A 

Bromomethane 64 64 10 10 0 N/A N/A 

Butanone 12-1 64 64 20 30 0 N/A N/A 

But_ybenzene [n·J 64 64 5 5 0 N/A N/A 

Butybenzene lsec-1 64 64 5 5 0 N/A N/A 

Butybenzene {tert·] 64 64 5 5 0 N/A N/A 

Carbon disuHide 64 64 5 5 0 N/A N/A 

Carbon tetrachloride 64 64 5 5 0 N/A N/A 

Chlorobenzene 64 64 5 5 0 N/A N/A 

Chlorodibromomethane 64 64 5 5 0 N/A N/A 

Chloroethane 64 64 10 10 0 N/A N/A 

Chlorofonn 64 63 5 5 1 18 18 

Chloromethane 64 64 10 10 0 N/A N/A 

Chlorotoluene [o-] 64 64 5 5 0 N/A N/A 

Chlorotoluene ID-1 64 64 5 5 0 N/A N/A 

Dibromo-3-chloropropane [1 2·] 64 64 10 10 0 N/A N/A 

Dibrornoethane 11 2·1 64 64 5 5 0 N/A N/A 

Dibromomethane 64 64 5 5 0 N/A N/A 

Dichlorobenzene (1 2) [o-1 64 64 5 5 0 N/A N/A 

Dichlorobenzene (1 3) lm-1 64 64 5 5 0 N/A N/A 

Dichlorobenzene (1,4) [p-J 64 64 5 5 0 N/A N/A 

Dichlorodilluoromethane 64 64 10 10 0 N/A N/A 

Dichloroethane 1 H 64 26 5 5 38 6 660 

Dichloroethane 1 2·1 64 48 5 5 16 5.8 200 

Dichloroethene 1 1·) 64 12 5 5 52 11 1 800 

Dichloroethene trans-1 ,2·1 64 64 5 5 0 N/A N/A 

Dichloroethvlene Icis-1 2·] 64 64 5 5 0 N/A N/A 

Dichloropropane 11 2·1 64 64 5 5 0 N/A N/A 

Dichlorooropane 11 3·1 64 64 5 5 0 N/A N/A 

Dichloropropane 12 2·1 64 64 5 5 0 N/A N/A 

Dichloroorooene 11 H 64 64 5 5 0 N/A N/A 

Dichloroorooene I cis-1 3-] 64 64 5 5 0 N/A N/A 

Dichloropropene [trans-1 3·1 64 64 5 5 0 N/A N/A 

Ethylbenzene 64 64 5 5 0 N/A N/A 

Hexanone 12·1 64 64 20 30 0 N/A N/A 

ls()Qropylbenzene 64 64 5 5 0 N/A N/A 

lsooroovttoluene [4·1 64 63 5 5 1 16 16 

Methyl iodide 64 64 5 5 0 N/A N/A 

Methyl-2-pentanone [4·] 64 64 20 30 0 N/A N/A 

Methylene chloride 64 64 5 5 0 N/A N/A 

Propylbenzene 64 64 5 5 0 N/A N/A 

Styrene 64 64 5 5 0 N/A N/A 

Tetrachloroethane [1, 1,1 ,2·] 64 64 5 5 0 N/A N/A 

Tetrachloroethane 11 1 2 2·1 64 64 5 5 0 N/A N/A 

Tetrachloroethylene 64 61 5 5 3 9 17 

Toluene 64 64 5 5 0 N/A N/A 

Trichloro-1 2 2-trifluoroethane 11 1 2·] 64 16 5 5 48 6 450 

Trichloroethane 11 1 1-] 64 2 5 5 62 11 3 600 

Trichloroethane I 1 1 2·1 64 64 5 5 0 N/A N/A 

Trichloroethane 64 34 5 5 30 7 280 

Trichlorofluoromethane 64 64 5 5 0 N/A N/A 

Trichloropropane [1 2 3·1 64 64 5 5 0 N/A N/A 

Trimethvlbenzene 11 2 4-] 64 64 5 5 0 N/A N/A 

Trimethylbenzene [1 3 5-] 64 64 5 5 0 N/A N/A 

Vinyl chloride 64 64 10 10 0 N/A N/A 

Xylenes (o + m + p) [Mixed-] 64 64 5 5 0 N/A N/A 

• All resutts are in IJ.\Vl-. 
• N/A Not applicable. 
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TABLEA-8 

SUMMARY OF SOIL BOREHOLE DATA 

ANALYTE 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromocllchloromethane 
Bromoform 
Bromomethane 
Butanone 2-
Butvlbenzene n-
Butylbenzene [sec-] 
Butylbenzene [tert-] 
Carbon dlsuHide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodlbromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Chlorotoluene [o-] 
Chlorotoluene [p-1 
Dibromo-3-chloroorooane [1 2-] 
Dibromoethane [1 2-1 
Dibromomethane 
Dichlorobenzene (1 2) [o-] 
Dichlorobenzene 1 3 rn-
Dichlorobenzene 1 4 [p-1 
DichlorodHiuoromethane 
Dichloroethane [1 1-] 
Dichloroethane 1 2-
Dlchloroethene 1 1-
Dichloroethene [trans-1 2-1 
Dlchloroethvlene [cls-1 2-
Dichloroorooane 1 2-
Dichloropropane [1 3-] 
Dichloroorooane 12.2-
Dichloroorooene 1 1-
Dlchloroprooene [cis-1 3-1 
Dichloropropene [trans-1 3-] 
Ethylbenzene 
Hexanone 2-
lsopropylbenzene 
lsooroovHoluene 4-
Methyl Iodide 
Methvl-2-oentanone 4-
Methylene chloride 
Petroleum hydrocarbons total recoverable 
Proovlbenzene 
Stvrene 
Tetrachloroethane [1 1 1 2-1 
Tetrachloroethane 11 1 2 2-
Tetrachloroethylene 
Toluene 
Trichloro-1.2.2-trHiuoroethane 1 1 2-
Trichloroethane 1 1 1-
Trichloroethane [1 1 2-1 
Trichloroethane 
Trichlorofluoromethane 
T rich loroorooane 1 2 3-
Trlmethylbenzene [1 2 4-l 
Trlmethvlbenzene 11 3 5-
Tritium t 
Vinyl chloride 
Xvlenes o + m + D) mixed-] 

• UTL = Upper tolerance limit. 

• SAL = Screening action level. 
' NIA Not applicable. 
• n/a Not available. 
• ResuHs in pCVg. Ail other resuHs are in mglkg. 

TOTAL 
NUMBER OF 

SAMPLES 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
56 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
20 
62 
62 

RFI Report for SWMU 3-010(a) 

NUMBER OF RANGE OF NUMBER OF 
NONDETECTED DETECTION LIMITS DETECTED 

SAMPLES MIN MAX SAMPLES 
62 0.1 0.35 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.02 0.02 0 
62 0.1 0.1 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.02 0.02 0 

62 0.01 0.01 0 
62 0.02 0.02 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.02 0.02 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.02 0.02 0 
57 0.01 0.01 5 
51 0.01 0.01 11 
59 0.01 0.01 3 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.1 0.1 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.1 0.1 0 
62 0.01 0.01 0 
35 1 1 21 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
60 0.01 0.01 2 
25 0.01 0.01 37 
62 0.01 0.01 0 
60 0.01 0.01 2 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
62 0.01 0.01 0 
0 N/A N/A 20 
62 0.02 0.02 0 
62 0.01 0.01 0 

A-17 

Appendix A 

RANGE OF 
DETECTIONS 

MIN MAX UTL• SAL • 
N/A' N/A nta• 8 000 
N/A N/A n/a 0.67 
N/A N/A n/a n/a 
N/A N/A n/a n/a 
N/A N/A n/a 11 
N/A N/A n/a 89 
N/A N/A n/a 0.43 
N/A N/A n/a 4000 
N/A N/A n/a n/a 
N/A N/A n/a n/a 
N/A N/A n/a n/a 
N/A N/A n/a 7.4 
N/A N/A n/a 0.21 
N/A N/A n/a 67 
N/A N/A n/a 83 
N/A N/A n/a 2 900 
N/A N/A n/a 0.21 
N/A N/A n/a 6.4 
N/A N/A n/a 1 600 
N/A N/A n/a n/a 
N/A N/A n/a 0.5 
N/A N/A nla n/a 
N/A N/A n/a 0.0082 
N/A N/A nla 1 600 
N/A N/A n/a 7 200 
N/A N/A nla 29 
N/A N/A n/a 16 000 

0.011 0.029 n/a 410 
0.012 0.15 n/a 0.2 
0.013 0.049 n/a 0.4 
N/A N/A n/a 1 600 
N/A N/A n/a 800 
N/A N/A n/a 6.5 
N/A N/A n/a n/a 
N/A N/A n/a n/a 
N/A N/A n/a n/a 
N/A N/A n/a 0.17 
N/A N/A n/a 0.17 
N/A N/A n/a 3100 
N/A N/A n/a n/a 
N/A N/A n/a 3 200 
N/A N/A n/a n/a 
N/A N/A n/a n/a 
N/A N/A n/a 510 
N/A N/A n/a 5.6 

1 2200 n/a 100 
N/A N/A n/a n/a 
N/A N/A n/a 3 300 
N/A N/A n/a 270 
N/A N/A n/a 3.9 
N/A N/A n/a 5.9 
N/A N/A n/a 910 

0.013 0.049 n/a n/a 
0.011 1.8 nla 1 000 
N/A N/A n/a 6.3 

0.019 0.052 n/a 3.2 
N/A N/A n/a 24 000 
N/A N/A n/a 480 
N/A N/A n/a 40 
N/A N/A n/a 32 

0.128 10.989 n/a 810 
N/A N/A n/a 0.013 
N/A N/A n/a 160 000 
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Instrument: ---------------------------- SS#=--------~----------------
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Instrument: --------------
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Instrument: -----------------------------
SS#: __________________________ _ 

Instrument: ss #: 
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Core Instrument Survev Log 

Instrument: ----------------------------
SS#: __________________________ _ 
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SWMU 3-01 0( a) RFI Report 

APPENDIX C: PLOTTING COORDINATES 

RFI Report for SWMU 3-010(a) C-1 April 28, 1995 



Consulting Surveyors 

5643 Paradise Blvd. N. W. Albuquerque. New Mexico 87114 
Phone: 505-897-3366 Fax: 505-897-3377 

OlO(A) .ASC 

OU-1114 TA-3 - SWMU 3-010(a) 

STATION NORTHING EASTING ELEVATION FIMAD ID 

1261 1773300.94 1616665.20 7451.2 "03-1261" 
1262 1773297.37 1616642.68 7442.45 "03-1262" 
1263 1773302.97 1616662.01 7450.21 03-1263" 
1264 1773299.22 1616665.43 7451.8 03-1264" 
1265 1773305.82 1616656.65 7450.99 03-1265" 
1266 1773295.39 1616654.83 7449.83 03-1266" 
1267 1773301.32 1616652.83 7445.43 03-1267" 
1268 1773297.33 1616647.23 7443.71 03-1268 
1269 1773298.80 1616643.44 7442.77 03-1269 
1270 1773292.81 1616641.91 7444.73 03-1270 
1271 1773303.80 1616664.90 7451.47 03-1271 
1272 1773299.89 1616648.34 7443.77 03-1272 
1273 1773296.76 1616640.99 7442.11 03-1273 
1274 1773289.99 1616636.62 7443.11 03-1274 
1275 1773301.57 1616655.14 7446.33 03-1275 
1276 1773274.71 1616657.40 7451.54 03-1276 
1277 1773300.19 1616656.02 7446.81 03-1271 

2608 1773287.80 1616672.25 7457.69 03-2608" 
2609 1773286.04 1616663.22 7454.13 03-2609" 
2610 1773283.56 1616654.12 7450.25 03-2610" 
2611 1773281.88 1616645.59 7447.13 03-2611" 
2612 1773279.03 1616635.68 7444.07 03-2612" 
2613 1773276.32 1616626.18 7441.87 03-2613" 
2614 1773286.39 1616624.56 7440.69 03-2614" 
2615 1773296.24 1616621.80 7439.93 03-2615" 
2616 1773305.76 1616619.27 7440.71 03-2616" 
2617 1773308.19 1616629.00 7440.02 03-2617" 
2618 1773310.84 1616638.52 7444.35 03-2618" 
2619 1773312.79 1616647.14 7448.45 03-2619" 
2620 1773314.81 1616656.16 7452.77 03-2620" 
2621 1773316.75 1616665.26 7457.67 03-2621" 
2622 1773278.23 1616673.73 7457.61 03-2622" 
2623 1773276.13 1616665.52 7452.83 03-2623" 
2624 1773273.51 1616656.30 7451.47 03-2624" 
2625 1773271.64 1616646.93 7446.53 03-2625" 
2626 1773254.59 1616660.31 7451.1 03-2626" 



2627 1773269.21 1616638.48 7444.8 "03-2627" 
2628 1773266.68 1616628.75 7442.75 "03-2628" 
2629 1773315.70 1616617.46 7442.38 "03-2629" 
2630 1773318.17 1616626.36 7442.17 "03-2630" 
2631 1773320.34 1616637.56 7443.73 "03-2631" 
2632 1773321.52 1616645.73 7447.47 "03-2632" 
2633 1773325.20 1616654.38 7453.02 "03-2633" 
2634 1773327.66 1616663.98 7456.85 "03-2634" 
2635 1773268.50 1616675.98 7457.35 "03-2635" 
2636 1773265.97 1616666.48 7454.55 "03-2636" 
2637 1773263.56 1616657.17 7450.83 "03-2637" 
2638 1773261.86 1616648.71 7447.39 "03-2638" 
2639 1773259.74 1616639.19 7444.61 "03-2639" 
2640 1773257.66 1616631.98 7446.03 "03-2640" 
2641 1773254.94 1616622.43 7440.75 "03-2641" 
2642 1773264.76 1616619.39 7439.21 "03-2642" 
2643 1773274.14 1616617.16 7439.49 "03-2643" 
2644 1773283.37 1616614.87 7439.07 "03-2644" 
2645 1773293.77 1616612.41 7440.59 "03-2645" 
2646 1773326.30 1616617.56 7444.35 "03-2646" 
2647 1773328.52 1616626.12 7442.93 "03-2647" 
2648 1773330.27 1616636.25 7443.03 "03-2648" 
2649 1773333.19 1616645.37 7447.77 "03-2649" 
2650 1773243.07 1616664.29 7451.47 "03-2650" 
2651 1773333.14 1616616.44 7446.03 "03-2651" 
2652 1773306.47 1616548.06 7452.53 "03-2652" 
2654 1773335.52 1616663.40 7457.75 "03-2654" 
2655 1773334.62 1616653.43 7453.05 "03-2655" 
2656 1773300.19 1616600.13 7441.09 "03-2656" 
2657 1773291.75 1616602.74 7439.76 "03-2657" 
2658 1773280.70 1616605.00 7438.45 "03-2658" 
2659 1773271.40 1616607.78 7437.83 "03-2659" 
2660 1773260.65 1616610.41 7439.11 "03-2660" 
2661 1773251.94 1616612.96 7439.99 "03-2661" 
2663 1773302.49 1616680.08 7457.7 "03-2663" 
2664 1773314.26 1616678.91 7457.7 "03-2664" 
2665 1773300.77 1616653.17 7449.4 "03-2665" 
2666 1773246.43 1616660.81 7451.00 "03-2666" 
2667 1773331.52 1616651.14 7451.54 "03-2667" 
2668 1773281.24 1616586.17 7440.98 "03-2668" 
2679 1773350.69 1616652.08 7451.94 "03-2679" 
2680 1773237.96 1616659.54 7450.28 "03-2680" 
2681 1773129.89 1616505.16 7405.13 "00-2681" 

2019 1773292.53 1616669.98 "SE COR" 
2020 1773310.77 1616665.62 "NE COR" 
2021 1773299.59 1616629.99 "NW COR" 
2022 1773286.03 1616631.95 "SW COR" 
2023 1773317.17 1616634.69 "CULV" 
2024 1773269.01 1616703.69 "BLDG COR" 
2025 1773307.49 1616689.36 "SHED COR" 
2026 1773348.33 1616689.38 "BLDG LN" 
2027 1773348.50 1616677.60 "COM PAD" 
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GENERAL NOTES 

1. Horizontal and Vertical Data is based on LANL 
Monument A0302, having New Mexico State Plane 
Coordinates , Central Zone, (NAD 83), X=1617204.1740, 
Y=1773584.5940, Z=7457.60, as provided by LANL 
Central Point. 

2. All Coordinates are New Mexico State Plane Grid, 
Central Zone, NAD 83. 

3. Project CSF = 0.9996877. 
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SWMU 3-0JO(a) RFI Repon 

APPENDIX D: RISK CALCULATIONS 

RF/ Report for SWMU 3-D to( a) D-1 April 28, 1995 
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Los Alamos National Laboratory 
Solid Waste Management Unit SWMU 3-010(a) 

Soli Saturation Concentration (Coat) 

Csat = (SIB) x [(Kd x B)+ (Pw) + (H' x Pa)J 

whero: Kd = Koe x foe H'=Hx41 Pw=Pt-Pa Pa = PI - (Gravtheta x B) 

Chemical S (1) Koc (1) H (1) Di (2) 

1,2-DCA 
1,1-DCE 

(mg!LL _(LJI<g) _ _ __ {a!m-m'll!lQO (em'l~e) 

8690 14.13 1.10E-03 0.091 
400 64.56 1.54E-01 0.079 

Calculation of Sol/ Saturation Concentftltlon: 

Pt = 1 - (8/Ps) 

(1) EPAJ5.40-2-90/011 (October 1990) 

(2) USEPA Ro~Jon IX PRG February 1995 

Chemical S B Koe foe Gravtheta H' Po Csat [ ] 

Img/1)_ lk<ill (l/1<g) (fraction) (em'lg) (un~le&___ __ JliQrn3) ___ jm!Ykg) 

1,2-0CA 
1,1-DCE 

8690 1.25 14.13 0.0046 0.088 4.51E-02 2.65 1461 

400 1.25 64.56 0.0046 0.088 6.31 2.65 999 

Soli-to-Air Volatilization Factor (VF) 

VF (m3/kg)" d(LS x Vx DHYA]x[3.14 x a~ha x1}'112V(2x Deix Pax Kas x 101'-3 k!ig) 

whero: a~ha =(Dei x Pa)/(Pa + [(Ps) x (1-PaVKas]) Dei= Di x [(Pa)II3.33/(Pt)"2] Kas • (H/Kd) x 41 Pa = Pt - (Gravthota x B) 

Calculation of So/1-to-A/r Vo/et/1/utlon Factor (VF): 
Long-Term Worker 

Pt = 1 • (8/Ps) 

Chemical LS V DH A alpha T Dei B Gravtheta Ps Kas CF VF 

1,2-DCA 
1,1-DCE 

Trai User (adun) 

Chemical 

1,2-DCA 
1,1-DCE 

(m) (m/s) (m) (em') (sec) (em'/see) {kg/1)__ __ Lcm'lg]_ _ _ (glcm'J (soiVem'J lka'al lm'lka) 

43 2.25 2 1.90E+07 2.84E-03 7.88E+0-8 1.79E-D2 1.3 0.09 2.65 ---6.94E-01 0.001 2597 

43 2.25 2 1.90E+07 1.32E·02 7.88E+08 1.55E-o2 1.3 0.09 2.65 21.26 0.001 211 

LS V DH A alpha T Dei B Gravtheta Ps Kas CF VF 

(m) (mls) lm) (em') (sec) (em'/see) {kgll,l_ _icm'lgJ _ __ {g'em'J (loiVcm'J lka'al lm'lkal 

43 2.25 2 1.90E+07 2:84E·03"- --2:64E+08 ~E-o2 1.3 0.09 2.65 6.94E-01 0.001 1559 

43 2.25 2 1.90E+07 1.32E·02 2.84E+08 1.55E-02 1.3 0.09 2.65 21.26 0.001 127 

Los Alamos National Laboratory 
Solid Waste Management Unit SWMU 3-010(a) 

Estimation of Excess Cancer Risk: Inhalation of Vapors from Subsurface Sol/ Using the gsth Percent Upper Confidence Limit of the Weighted Average 

Dose =(Soil Cone. x IRa x ET X EF xED) l (VF x BW x Al) 
Risk = Dose x SFi 

Long-Term Worker 

Chemical Soil Cone. IRa ET EF ED VF BW AT Dose SFi Risk 

1.2-i5CA 
(mgkg) __ {m'lh<>l!!l _lbours'~ --~rl (years) (m'lkllL__ __ ___jl<g) ____ (days) {mglkg-day) (ma'ka·davl-1 

0.024 1.7 8 250 25 2597 70 25550 4.39E-07 0.091 4e:oa-

1,1-DCE 0.38 1.7 8 250 25 211 70 25550 8.56E-05 0.18 2E-05 
TOTAL LONG-TERM WORKER: 2E·05 

Trai User (adun) 

Chemical Soil Cone. IRa ET EF ED VF BW AT Dose SFi Risk 

1.2-i5CA 
{mg/l(g) __ lm'lhour)_____[_hgurs'day) (days/year) (years) (m'lkg) {kg) {da_ys_l__ __ jrn_glkg-day) {mglkg-day)-1 

0.024 2.1 2 170 9 1559 70 25550 5.53E-08 - 0.091 5E-09 

1,1-DCE 0.38 2.1 2 170 9 127 70 25550 LOBE-OS 0.18 2E-06 
TOTAL TRAIL USER (ADULT): 2E-06 
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Los Alamos National Laboratory 
Solid Waste Management Unit SWMU 3-o10(a) 

Est/met/on of Htuerd Index: lnheletlon of Vapors from Subsurft~t:e Sol/ Using the 15th Percent Upper Confidence Umlt of the Weighted Average 

Dose • (Soil Cone. x IRa x ET X EF X ED) I {VF x BW x An 

Long-Term Worker 

Chemical 

1,2-DCA 
1,1-DCE 

Trail U99r (adtJt) 

Chemical 

1,2-DCA 
1,1-DCE 

Hazard Quotient • Dose I RfDi 

Soil Cone. IRa ET EF ED VF BW ~ Doso RfDi 
{rn_glkg) (m3/holl'l__[ho~rs/daY1_ __ (days/year) (year~~) (m'lkg) (kg) (days) (mg!kg-day) (mg!kg-day) 
0.024 1.7 8 250 25 -- ------2597 ____ 70 ___ 9125 1.23E-{)6 Ml 
0.38 1.7 8 250 25 211 70 9125 2.40E-{)4 0.009 

HAZARD INDEX LONG-TERM WORKER: 

Soil Cone. IRa ET EF ED VF BW AT Dose RfDi 
i_mglk~m'/hQ11_rL ___ 1hou_r~dayL___ (days/year) (years) (m'lkg) (kg) (days) (mg!kg-day) (mg/kg-day) 
0.024 2.1 2 170 9 1559 70 3285 4.30E-{)7 NO 
0.38 2.1 2 170 9 127 70 3285 8.39E-{)5 0.009 

HAZARD INDEX TRAIL USER (ADULT): 

Los Alamos National Laboratory 
Solid Waste Management Unit SWMU 3-010(a) 

Est/met/on of Excess Cencer Risk: lnhe/et/on of Vapors from Subsurface Sol/ Using the Weighted Average 

Long-Term Worker 

Dose • (Soil Cone. x IRa x ET x EF xED) I (VF x BW x An 
Risk • Dose x SR 

Chemical Soil Cone. IRa ET EF ED VF BW AT Dose SFi 
Lmgll<gl___im_'Lhour} ___ _lhQ~rs/dayl__ (days/year) (year~~) (m'lkg) (kg) (days) (mg!kg-day) (mwkg-day)-1 

1.2-DCA 0.0084 1.7 8 256- 25 2597 70 25550 t.54E-{)7 0.091 
1,1-0CE 0.056 1.7 8 250 25 211 70 25550 1.26E-05 0.18 

Trail User (adtJt) 

Chemical 

1.2-DCA 
1,1-0CE 

TOTAL LONG-TERM WORKER: 

Soil Cone. IRa ET EF ED VF BW AT Ooso SFI 
(mq'kg) (m'/hour) (hours/day) (dayslyoar) _ (years) (m'lkg) (kg) (days) (mg/kg-day) (mg/kg-day)-1 
0.0084 2.1 2 170 9 1559 70 25550 1.94E-{)8 0.091 
0.056 2.1 2 170 9 127 70 25550 1.59E-{)6 0.18 

TOTAL TRAIL USER (ADUL n: 

Los Alamos National Laboratory 
Solid Waste Management Unit SWMU 3-010(a) 

Est/motion of Ho:urd Index: lnho/allon of Vapors from Subsurface Sol/ Using the Weighted Average 

Long· Term Worker 

Chemical 

1,2-DCA 
1,1-DCE 

Trail User (adtJt) 

Chemical 

1,2-DCA 
1' 

u 

Dose • (Soil Cone. X IRa X ET x EF xED) I (VF x BW x An 
Hazard Quotient = Dose I RfDi 

Soil Cone. IRa ET EF ED VF BW AT Dose RfDi 
[mltkg) _____ (m3/hour} (hours/day) _ (days/year) (years) (m3/kg) (1,-g) (days) (mg!kg-day) (mg!kg-day) 
0.0084 1.7 8 250 25 2597 70 9125 4.31E-07 NO 
0.056 1.7 8 250 25 211 70 9125 3.53E-05 0.009 

HAZARD INDEX LONG-TERM WORKER: 

Soil Cone. IRa ET EF ED VF BW AT Dose RfOi 
(mg/kg) (m'/hour) (hourslday) (days/year) (years) (m'lkg) (kg) (days) (mg!kg-day) (mg!kg-day) 
0.0084 2.1 2 170 9 1559 70 3285 t.StE-{)7 NO 
0.056 2.1 2 170 9 70 3285 1.24E-{)5 0.009 

HAZARD INDEX TRAIL USER (ADULT): 
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Hazard 
Quotient 

NO 
3E-02 
3E·02 

Hazard 
Quotient 

NO 
9E·03 
9E·03 
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2E-06 

Risk 

2E-09 
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3E-07 

Hazard 
Quotient 

NO 
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Hazard 
Quotient 
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