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Several soil and water samples have been collected for chemical analysis within and near 
OU 1335. These samples were taken for the joint purposes of providing background data and 

identifying potential contamination. Generally, soil samples were collected at areas believed 

to be depositional areas, where contaminants might collect if present in sediments carried by 

water. Figure 3.6·1 shows these sampling locations; Tables 3.6-3,3.6·4, and 3.6·5 present 
data. During the site-wide hydrogeologic investigation, no obvious evidence of contamination 

was present in any of the soil or surface water samples collected in this area to date tsee 
Table 3.6 6). f~~I~Jr~~~lf~!;~!§t~1jtb:~;)l;);~E'Q\i~f;§"t~tif;J:j'ur'§i:lX.l({(5~1~m~rUio'm:.~!i6~g:fQutiai 
qQRqeBtmiIQn~i:19r::~p1ii?(N'Me~~~]p.fiIY!1~9jj~ 

Additional background soil samples were collected from areas within OU 1335. These 

background samples were collected from areas remote from test sites and are therefore not 
impacted by testing activities. Figure 3.6·2 shows the background sample locations and 

Table 3.6·6 summarizes the results of the soil analyses. 

3.6.2 Vadose·Zone Hydrology 

This section summarizes the vadose zone (or unsaturated zone) hydrology in OU 1335. 

Although there have been no vadose zone hydrology studies focused specifically at OU 1335, 

some research has been conducted near this region of KAFB. 

In general, the vadose zone is approximately 500 feet thick west of the faults (where most of 

the OU 1335 sites are located), may be somewhat shallower near the faults, and may be as 

little as about 50 feet thick east of the faults. Based on soil samples collected near the CWL 

(ER Site 74) in the southeastern corner of Technical Area III, the soil-moisture content in this 

area is likely to range between 1 and 10 percent, with 5 or 6 percent a reasonable average. 

An environmental tracer study was conducted to estimate the natural recharge rate in the 

vicinity of the CWl. The natural recharge rate can be considered as an upper bound on the 

Darcy transport velocities toward the water table. The study involved the analysis of soil 

samples for selected physical properties, isotopes, and chemicals. Chloride mass balance, 

stable isotope, bomb tritium, and bomb chlorine-36 methods were used to estimate the 

recharge rate. The estimated recharge rate varied between 0.002 and 0.71 centimeters per 

year (cm!yr), which yields downward seepage velocities ranging between 0.03 and 11.8 cm/yr, 

at average volumetric moisture contents on the order of 0.06. It is likely that the actual 
recharge rate in this area is somewhere in the middle of this range, on the order of 0.1 cm/yr. 

This result is consistent with other similar studies (e.g., Knowlton et al. 1991). The "Chemical 

Waste Landfill Groundwater Assessment Report" (SNUNM October 1995) presents further 
discussion of recharge rates. 

Parsons et al. (1993) used the Geographic Information System (GIS) to identify prototypical 

vadose zone hydrogeologic settings in the KAFB .area. This study compiled selected data 
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Table 3.6-6 

Background Soil Concentrations of Metals and Radioisotopes for OU 1335 


Contaminant of Concern DOE OB Suaaested Maximum Backaround" 
Metals mciikq) 

Surface Subsurface 
Arsenic 5.6 4.4 
Barium 130 214 
Beryllium 0.65 0.65 
Cadmium <1 0.9 
Chromium (total) 17.3 15.9 
Lead 21.4 11.8 
Nickel 11.5 11.5 
Mercury <0.25 <0.1 
Selenium <1 <1 
Silver <1 <1 

Radioisotopes [DCi/a) 
Surface Subsurface 

Cesium-137 0.664 0.079 
Radium-226 2.30 1.76 
Radium-228 1.01 0.93 
Strontium-90 1.08 not available 
Thorium-232 1.01 1.01 
Thorium-234 <0.47 <0.47 
Uranium-234 1.6 1.6 
Uranium-235 0.16 0.16 
Uranium-238 1.4 1.4 

aNMED OB July 1997. 
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Radiological and Land Surveys 

Between December 1993 and May 1994, following the uxa/HE survey (and prior to the 
cultural resources and sensitive species surveys), RUST Geotech Inc. conducted gamma 
radiation surface surveys to determine whether an imminent radiological health threat was 
present at au 1335 sites (RUST Geotech Inc. December 1994). ane-hundred-percent 
coverage was used on sites with suspected radiological activity on a 6-foot instrument grid 
spacing with a 6- foot sweep area. A 10-foot instrument grid spacing with a 6-foot sweep (60
percent coverage) was used on sites with a low potential for radiological activity levels. 
Radiological anomalies were defined as any measurement greater than 1.3 times the site
specific background activity levels. Appendix D of this work plan provides a summary of the 
RUST Geotech Inc. methodology and survey results. 

Physical land surveys were performed in conjunction with the radiological survey to spatially 
locate site boundaries, cultural features, and gamma anomalies. Existing survey control 
stations provided by SNUNM were used where available to establish coordinate locations. All 
horizontal coordinates were recorded in New Mexico Central lone State Plane coordinates. 
Land survey field notes, sketches, and data are archived in the project raw data folios. 

Between 1987 and the present, SNUNM conducted various radiation surveys at au 1335 
sites. The radiation surveys generally included a measurement at a direct-risk location at 
specific features (e.g., at a debris mound, pit, etc.). In some cases, a small area was 
delineated and gridded for measurement. Appendix E presents the results of these surveys. 

4.1.3 Screening of au 1335 SWMUs 

Based on archival material, site visits, and various preliminary field surveys, au 1335 sites 
were screened by applying the technical approach described above and presented in 
Figure 4.1-1. The sections below describe and summarize the actions proposed for each 
SWMU (Table 4.1-1). 

4.1.3.1 SWMUs Proposed for NFA 

Sectio,n 4.5.3 of the PIP (SNUNM February 1995) AnheXB()f.l~~~@~gro~otl~viJ,od~r$f~.ljeing
(PQti.t) provides the regulatorx.,~~,~!~,~.~,~~El~~r~1 process and.,~rjt~r@ for proposing SWMUs for 
an NFA decision at SNUNM ~tQ.Mt;p~'~pnl!1:~~6). Each au 1335 SWMU that is proposed for an 
NFA decision has met one or more of the following criteria: 

-The site neto'er contained constituents of concern (606) 

-The site has design andler o!,erating characteristics that effectively !'revenl releases 
to the environment 

-The site clearly has not released hazardous w'astes or 606s into the environment 

• 	 NFA'Crit~nQJ11.,tf1Jj~:sitecan,ridt,~e located or has,b~,eI1Jdut1i:i'QQt.tQ9xist,Jisa 
duplicatePRS, oris located within and therefore, inttestigatedas partof another 
PRS. 

• 	 NFA Crite~9!12~:1~El~itehas never been used for thsrnanagement(that is •.... 
generatioh.treatlTl~ntt.storage, or-disposal) of RCRA solid orhazardous wastes 
and/or constituents or other CERCLA hazardous substances. 

AU10-97JWP/SNL:R4219.DOC 	 301462.184.03.000 11/14/978:42AM4-4a 
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Proposals recommending NFA decisions for ER Sites 39,53, and 194 have been submitted to 
the EPA because these sites have sufficient documentation to support one or more of the 
above criteria. Proposals recommending NFA decisions based on confirmatory sampling for 
ER Sites 38, 54,56,86,89,90,108,109,112,115,191, and 193 will be submitted to the 
EPA pending sampling results. Confirmatory sampling could include screening surveys such 
as the radiation surface survey previously mentioned and/or soil sampling. 

4.1.3.2 	 SWMUs Proposed for VCMs 

As noted in Section 4.5.4.3 of the PIP (SNUNM February 1995) and in accordance with the 
HSWA Module, SNUNM may initiate a VCM at a specific site to reduce risk to human health 
and the environment, to reduce cost, and/or to reduce the overall cleanup schedule. VCMs at 
au 1335 sites include the characterization and removal of solid waste such as drums, debris, 
and small volumes of contaminated soil. The VCMs also include removing soil and debris 
with small radiation anomalies detected and identified during the gamma radiation survey 
conducted by RUST Geotech Inc. (December 1994). Using these three criteria (risk, cost, and 
schedule), Table 4.1-2 summarizes the VCMs proposed for au 1335 sites. 

4.1.3.3 	 SWMUs Proposed for Limited Confirmatory Sampling to Support NFA 
Determination 

As discussed in Section 4.5.3.2.2 of the PIP (SNUNM February 1995), confirmatory sampling 
or surveying may be initiated to demonstrate that a SWMU is eligible for a NFA decision. To 
be considered a candidate for an NFA proposal, each site must meet one of the thtee five 
criteria listed in Section 4.1.3.1 of this work plan. If site-specific information is inconclusive, 
confirmatory sampling may be conducted to increase the confidence in the weight of the 
evidence and to allow the site to be proposed for a NFA decision. Based on these criteria, 
au 1335 Sites 17, 38, 54, 56, 86, 89, 90,108,109,112,115,191, and 193 have been 
proposed for NFA decisions based on confirmatory sampling and/or surveying. 

4.1.3.4 	 SWMUs Proposed for an RFI 

SWMUs that go through the RFI process will meet the goals presented in Section 4.1.1 of the 
PIP (SNUNM February 1995). The RFI process for au 1335 sites (Figure 4.1-1) begins when 
the conceptual model for the site indicates that the site poses a possible risk to human health 
and the environment (Figure 4.1-1, Step 11). Figure 4.1-2 shows the conceptual model flow 
diagram used for au 1335. The conceptual model presented in Figure 4.1-2 has been 
modified from Figure 4-3 of the PIP (SNUNM February 1995) to reflect site-specific sources, 

AU10·97NVPISNL:R4219.DOC 	 301462.184.03.000 11/14/978:42AM4-6 



4.3 Analytical Methods and Requirements 

This section defines OU 1335-specific analyte lists for HE compounds, metals, and 
radioisotopes; methods of analysis; and ONOC protocol for duplicate samples, matrix spikes, 
equipment rinsates, and field and trip blanks. Based on historical operations knowledge 
gained during archival activities, not all parameters analyzed by particular EPA methods will 
be required at OU 1335 SWMUs. Table 4.3-1 provides an example of the analytical summary 
tables provided in Chapter 5.0 of this work plan for all sites requiring RFI sampling plans. The 
generic OAPjP (Annex II of the PIP [SNUNM February 1995]) and Appendix E of this work 
plan contain sample size and container requirements. 

4.3.1 Analyte Lists 

The following lists analytes that are referenced in the Chapter 5.0 sampling plans of this work 
plan: 

• 	 Metals, including arsenic, barium, beryllium, cadmium, chromium, lead, mercury, 
nJ~~;11 selenium, and silver 

• 	 Radioisotopes, including lead-210, radium-226, radium-228, thorium-228, 
thorium-230, thorium-232, uranium-234, uranium-235/236, uranium-238, and 
cesium-137. 

• 	 Semivolatile organic compounds (SVOC) 

• 	 HE including Composition-4, baratol, nitroguanadine, RDX, and homo-cyclonite 
(HMX); black powder, Composition-C and B, pentaerythirtol tetranitrate (PETN), and 
TNT 

4.3.2 Analytical Methods 

Samples will be digested according to EPA Method 3050, followed by analysis (SW-846 
protocol [EPA November 1986]) for one or more of the following analyte lists: 

• 	 HE compounds, by EPA Method 8330 

• 	 Metals, by EPA Methods 601017000 

• 	 SVOCs, by EPA Method 8270 

Debris samples will undergo a toxicity characteristic leaching procedure (TCLP) extraction 
(EPA Method 1311) prior to analYSis for one or more of the analytes listed above. Analytical 
methods used on the TCLP extract are identical to those listed above. Radioisotope analysiS 

ALJ10·97IWP/SNL:R4219.00C 	 301462.184.03.000 11/14/978:42AM4-15 



In February 1994, KAFB EOD conducted a surface visual UXO/HE survey of ER Site 85. No 
UXO/HE material or debris was found during this survey (Appendix C). 

In March 1994, RUST Geotech Inc. (1994) conducted a surface gamma-radiation survey at 
ER Site 85. Background radioactivity was measured at approximately 10 to 12 IJR/hr. One 
soil area source was detected in the range of 13 to 50 IJR/hr). A small pressure vessel 
marked with "Radioactive Material" decals was also present on the site. The radioactive soil 
area source appeared to be shine from the pressure vessel. This turned out to be an area of 
soil contamination that was cleaned up during a radiological VCM in September 1995. 
Subsequent surveys confirmed that no elevated radiation levels were associated with the 
pressure vessel (RUST Geotech Inc. in preparation). 

5.3.3 Conceptual Model 

Initial Conceptual Model 

The conceptual model presented for ER Site 85 is an explosives testing site containing four 
firing locations. Firing Site 1 involved tests that were detonated both underground and on the 
ground surface; metal fragments would have been contained in the pits. Firing Sites 2 and 3 
involved tests that were detonated on the ground surface. Firing Site 4 involved tests 
detonated slightly above ground level. Firing Sites 2 and 4 may have dispersed metal 
fragments into the air, with subsequent deposition onto surface soils. 

Section 4.1.4 discusses the study of OB/OD of explosives and rocket propellant, the resulting 
concentrations of COCs, and the risk associated with those concentration. Detonation of 
2,000 pounds of explosives did not result in COC levels that exceed acceptable risk. ER 
Site 85 tests used an order of magnitude less explosive than those discussed in Section 4.1.4; 
all tests at Firing Sites 2 through 4 were high-order. Therefore, samples will not be collected 
for HE at Firing Sites 2 through 4. Firing Site 1 is an exception because a low-order 
detonation that dispersed HE fragments on the ground surface occurred at this site. 

The small quantities of nonchlorinated solvents dumped on the ground at Building 9920 would 
have volatilized and would no longer be present at the site. 

Existing Information on the Nature and Extent of Contamination 

Samples from five boreholes installed at Firing Site 1 in August 1995 (Figure 5.3-3) were 
collected at 5-foot intervals to a depth of 20 feet and were analyzed for HE, metals, and 
radioisotopes. HE was not detected in any of the samples. Metal concentrations ranged from 
nondetected to 580 ppm (barium). Table 5.3 1 summariz::es the sampling results for metals and 
radioisotopes. I~~r~s~:$ft~1ai~~;3~1b.andc5~~~1C$u,"ITi~O!~'t~~:§igo'pl!ng'fr:~iQl~l;fi:Wm~jal~~ 
f:(f;!!:iriar~aiQligi~pes~(f~s~~'cttvely,'" and·'con#>ares'ttlenft8:~'MEDFQ~l~agglstea;t5acl(grQ'und 
leV~tsi(~~E~3q~;~·(JIY·199ij~ 
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Table 5.3-1 a 
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to Summary of Soil Metals Analyses at ER Site 85, Screening Sampling, July 1995 
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Sample Attributes 

Metals (EPA 6010nOOO)a,o 

(m~~g) 

Silver Arsenic Barium Ber,lIium 

COC# Sample Number 

ER Sample 10 

(Figure 5.3-3) 

Sample 

Depth(ft) Result 

Reporting 

limit Result 

Reporting 

limit Result 

Reporting 

Limit Result 

Reporting 

Limit 

50943 85-BH1-0-S-2 85 BH-l 0 NO 10 NO 50 67 38 0.19 0.11 

50943 85-BH 1-5-S-2 85 BH-l 5 NO 10 NO 50 110 38 NO 0.11 

50943 85-BH1-l0-S-2 85 BH-l 10 NO 10 NO 50 580 38 0.17 0.11 

50943 85-BH 1-15-S-2 85 BH-l 15 NO 10 NO 50 81 38 NO 0.11 

509442 85-BH2-0-S-2 85 BH-2 0 NO 10 NO 50 76 38 NO 0.11 

3982 08007-02 85 BH-2 o (olfsite) NO 2.0 NO 2.0 170 41 NO 1.0 

509442 85·BH2-5-S-2 85 BH·2 5 NO 10 NO 50 97 38 0.22J 0.11 

509442 85-BH2-10-S-2 85 BH-2 10 NO 10 NO 50 77 38 0.24J 0.11 

509442 85-BH2-15-S-2 85 BH-2 15 NO 10 NO 50 110 38 0.33J 0.11 

509442 85-BH3-0·S-2 85 BH-3 0 NO 10 NO 50 74 38 0.18J 0.11 

509442 85-BH3-5-S·2 85 BH-3 5 NO 10 NO 50 140 38 NO 0.11 

509442 85-BH3-5-S0-2 85 BH-3 5 (onsite duplicate) NO 10 NO 50 82 38 NO 0.11 

3982 018008-02 85 BH-3 5 (olfsite split) NO 2.3 4.40 2.3 220 45 NO 1.1 

509442 85-BH3-10-S-2 85 BH-3 10 NO 10 NO 50 64 38 NO 0.11 

509442 85-BH3-15-S-2 85 BH-3 15 NO 10 NO 50 210 38 0.24 J 0.11 

509442 85-BH4-0-S-2 85 BH-4 0 NO 10 NO 50 44 38 NO 0.11 

509442 85-BH4-5-S-2 85 BH-4 5 NO 10 NO 50 57 38 NO 0.11 

509442 85·BH4-10-S-2 85 BH-4 10 NO 10 NO 50 65 38 0.24J 0.11 

3982 018009-02 85 BH-4 10 (olfsite split) NO 2.2 3.20 2.2 150 44 NO 1.1 

509442 85-BH4-15-S-2 85 BH-4 15 NO 10 NO 50 35 J 38 NO 0.11 

509442 85-BH5-O-S-2 85 BH-5 0 13 J 38 NO 50 74 38 0.18 0.11 

509442 85-BH5-5-S-2 85 BH-5 5 NO 10 NO 50 120 38 NO 0.11 

509442 85-BH5-10-S-2 85 BH-5 10 NO 10 NO 50 59 38 NO 0.11 

509442 85-BH5-15-S-2 85 BH-5 15 NO 10 NO 50 110 38 NO 0.11 

509442 85-BH5-15-S0·2 85 BH-5 15(onsite duplicate) NO 10 NO 50 76 38 NO 0.11 

509442 0108010-02 85 BH-5 15 (olfsite split) NO 2.1 4.5 2.1 93 43 NO 1.1 

509442 0108011-02 85 BH-5 15 (olfsite duplicate) NO 2.1 3.1 2.1 180 43 NO 1.1 

3982 108012-02 BH5-Equipment Blank (olfsite) NA NO 0.010 NO 0.01 NO 0.20 NO 0.005 

3982 0108013-02 BH5-Field Blank (of!site) NA NO 0.010 NO 0.01 NO 0.20 NO 0.005 

509442 85-BH5-EB-2 BH5-Equip. Blank (onsite) NA NO 0.10 NO 0.50 NO 0.10 NO 0.011 

509442 85-BH5-FB-2 BH5-Field Blank (onsite) NA NO 0.10 NO 0.50 NO 0.10 NO 0.011 

SNUNM SWTA Subsuriace Soil Background Values 
c 

<1.0 4.40 214 0.65 
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S Table 5.3-1a (Continued) 
<;> Summary of Soil Metals Analyses at ER Site 85, Screening Sampling, July 1995 
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Sample Attributes 

Metals (EPA 601017000)"· 
(mglkg) 

Cadmium Chromium Mercury 

COCII Sample Number 

ER Sample 10 

(Figure 5.3~ 

Sample 

Depth (It) Result 

Reporting 

Limit Result 

Reporting 

Limit Result 

Reporting 

Limit 

50943 85-BH1-0·S-2 85BH-l 0 NO 10 NO 10 NO 0.06 

50943 85-BHI-5-S-2 85 BH-l 5 NO 10 NO 10 NO 0.06 

50943 85-BH1-l0·S-2 85 BH-l 10 NO 10 NO 10 NO 0.06 

50943 85-BH1-15-S-2 85 BH-l 15 NO 10 NO 10 NO 0.06 

509442 85-BH2-0-S-2 85BH-2 0 NO 10 NO 10 NO 0.06 

3982 08007-02 85 BH-2 o (offsite) NO 1.0 6.6 2.0 NO 0.10 

509442 85-BH2-5-S-2 85 BH-2 5 NO 10 NO 10 NO 0.06 

509442 85-BH2-10-S-2 85 BH-2 10 NO 10 NO 10 NO 0.06 

509442 85-BH2-15-S-2 85 BH-2 15 NO 10 NO 10 NO 0.06 

509442 85-BH3-0-S-2 85BH-3 0 NO 10 NO 10 NO 0.06 

509442 85-BH3-5-S-2 85 BH-3 5 NO 10 NO 10 NO 0.06 

509442 85-BH3-5-S0-2 85 BH-3 5 (onsile duplicate) NO 10 NO 10 NO 0.06 

3982 018008-02 85 BH·3 5 (offsite split) NO 1.1 11 2.3 NO 0.11 

509442 85-BH3-10-S-2 85 BH-3 10 NO 10 NO 10 NO 0.06 

509442 85-BH3·15·S-2 85 BH-3 15 NO 10 NO 10 NO 0.06 

509442 85-BH4-0-S-2 85 BH-4 0 NO 10 NO 10 NO 0.06 

509442 85-BH4-5-S-2 85 BH-4 5 NO 10 NO 10 NO 0.06 

509442 85-BH4·10·S-2 85BH-4 10 NO 10 NO 10 NO 0.06 

3982 018009-02 B5BH-4 10 (ollsite split) NO 1.1 10 2.2 NO 0.11 

509442 85-BH4-15-S-2 85 BH-4 15 NO 10 NO 10 NO 0.06 

509442 8S-BHS-0-S-2 85BH-5 0 NO 10 NO 10 NO 0.06 

509442 8S-BHS·S·S-2 8S BH-S S NO 10 NO 10 NO 0.06 

509442 85-BH5-10-S-2 85 BH-S 10 NO 10 NO 10 NO 0.06 

S09442 8S·BHS-1S-S-2 85 BH-5 15 NO 10 NO 10 NO 0.06 

509442 85-BHS-1S-S0-2 8S BH-S IS(onsite duplicate) NO 10 NO 10 NO 0.06 

509442 0108010-02 8S BH-5 15 (offsile split) NO 1.1 12 2.1 NO 0.11 

S09442 0108011-02 85 BH-5 15 (offsite duplicate) NO 1.1 11 2.1 NO 0.10 

3982 108012-02 BH5-Equipment Blank (offsile) NA NO O.OOSO NO 0.010 NO 0.00020 

3982 0108013-02 BHS-Field Blank (offsite) NA NO 0.0050 NO 0.010 NO 0.00020 

S09442 8S-BHS-EB-2 BHS-Equip. Blank (onsile) NA NO 0.10 NO 0.10 NT 0.011 

509442 85-BHS-FB-2 BHS-Field Blank (onslle) NA NO 0.10 NO 0.10 NT 0.011 

SNUNM SWTA Subsurface Soil Background Values 
c 

0.9 15.9 <0.1 

8 
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o 

Summary of Soil Metals Analyses at ER Site 85, Screening Sampling, July 1995 '" ~ 
~ z 
r. 
t! 
I\) 


CO 


~ 
o 
8 

01 

N o 
(") 

~ 

~ 
8 
~ 

§ 

-
~ 
<a.... 
0> 
~ 

~ 

Sample Attributes 

Metals (EPA 601017000)

(mg/kg) 

Nickel Lead Selenium 

COC# Sample Number 

ER Sample ID 

(Figure 5.3-3) 

Sample 

Depth eft) Result 

Reporting 

limit Result 

Reporting 

limit Result 

Reporting 

Umit 

50943 85-BH1-0-S-2 85BH-l 0 ND 4.0 43 38 NO 50 

50943 85-BH1-5-S-2 85 BH-1 5 NO 4.0 NO 10 NO 50 

S0943 85-BH1-l0·S-2 85 BH-l 10 NO 4.0 ND 10 NO 50 

50943 8S·BH1·1S·S-2 85 BH-l 15 NO 4.0 NO 10 NO 50 

509442 85-BH2-0-S·2 85 BH-2 0 NO 4.0 NO 10 NO 50 

3982 08007-02 85 BH-2 o(offsite) NO 8.1 lION 0.61 NO 1.0 

509442 8S-BH2-5-S-2 85BH-2 5 NO 4.0 NO 10 NO 50 

509442 85-BH2-10·S·2 85BH-2 10 NO 4.0 NO 10 NO 50 

509442 8S-BH2-15-S·2 85BH-2 15 NO 4.0 NO 10 NO 50 

509442 85-BH3-0-S-2 8SBH-3 0 NO 4.0 NO 10 NO 50 

509442 8S-BH3-S-S-2 8S BH-3 S NO 4.0 26J 38 NO 50 

S09442 8S-BH3-S-S0-2 8SBH-3 S (onsite duplicate) NO 4.0 13J 38 NO 50 

3982 018008-02 8S BH-3 S (offsite split) 9.S 9.0 2SN 0.68 NO 1.1 

509442 8S·BH3-10-S-2 8SBH-3 10 NO 4.0 NO 10 NO 50 
S09442 8S·BH3-1S-S-2 85 BH-3 15 NO 4.0 NO 10 NO 50 

509442 85-BH4-O-S-2 85 BH-4 0 NO 4.0 NO 10 NO 50 

509442 85-BI-I4-S-8-2 8S BH-4 5 NO 4.0 NO 10 NO 50 

509442 85·BH4-10-S-2 85 BH-4 10 NO 4.0 NO 10 NO SO 

3982 018009-02 85 BH-4 10 (offsite split) 26 8.7 9N 0.65 NO 1.1 

509442 85-BH4-1S-S·2 85 BH-4 IS NO 4.0 NO 10 NO 50 
• 

S09442 85·BH5·0-8-2 8S BH-S 0 NO 4.0 78 38 NO 50 

509442 85-BH5·S·S-2 85 BH-5 5 NO 4.0 NO 10 NO 50 

509442 8S-BHS-1O-S-2 85 BH-5 10 NO 4.0 NO 10 NO SO 

S09442 8S·BH5-15·S-2 8SBH-5 15 NO 4.0 ISJ 38 NO 50 

509442 8S-BHS-1S-S0-2 8S BH-S 15(onsite duplicate) NO 4.0 NO 4.0 NO 50 

S09442 0108010-02 8SBH-S 15 (offslle split) 12 8.5 6.6N 0.64 NO 1.1 

509442 0108011-02 8S BH-S 15 (ollsite duplicate) 12 8.6 7.SN 0.64 NO 1.1 

3982 108012-02 BH5-Equipment Blank (ollslle) NA NO 0.040 0.0037 0.003 NO 0.0050 

3982 0108013-02 BHS-Field Blank (ollsite) NA NO 0.040 NO 0.003 NO O.OOS 

509442 8S-BHS-EB-2 BH5-Equip. Blank (onsite) NA NO 0.04 NO 0.10 NO 0.50 

509442 85-BH5·FB·2 BHS-Field Blank (onslte) NA NO 0.04 NO 0.10 NO 0.50 

SNUNM SWTA Subsurface Soil Background Values· 11.5 11.8 <1 



c 

:I> 


S 
a 
EPA November 1986. 


'? b 

Reporting limit for non-detects given as the minimum detection limit (MOL). Reporting limit for detections given as the practical quantification limit (POL). Reporting limit for offsite 

~ samples given as the project reporting limit. 
~ From ODE DB July 1997, Suggested background levels subsurface soils Southwest Test Area z 
r. J 

~ mglkg 
CD 	 N 
~ NOo g 	 NT 

SWT A 
UTL 

01 
rG 
~ 

~ 

~ 
8 
~ 

§ 

-
£ ..... 
(D 

~ 
'i:: 

=Concentration below the POL and greater than or equal to the MOL. 
=Milligrams per kilogram. 

Matrix spike recovery exceeded acceptable limits. 
= Not detected at the MOL. 
:: Not tested. 
= Southwest Test Area. 
:: UDDer tolerance limit. 



» 
S Table 5.3-1 b 
'? 
<D Summary of Soil HE Analyses at ER Site 85, Screening Sampling, July 1995 
~ 
ill 
z 
r. 
:0 .... 
N 

<D 
U1 
c.> 

b 
g 

(]1 
I 

J\.) 
o 
('!) 

~ 

~ 

cae. 
509436 
509436 

509436 

Sample 
Number 

85-BH1-0-S-3 

85-BH1-S-S-3 
85-BHHO-S·3 

Sample Attributes 

ER Sample 10 
(Figure 5.3-3) 

85 BH-l 
85 BH-l 

85 BH-l 

Sample 

Depth (ft) 

0 

5 
10 

2,4,6

Trinitrotoluene 

NT 

NT 
NT 

Expl

2,4

Oinitrotoluene 

NT 

NT 
NT 

osives. Method 8330 

2,S-

Oinitrotoluene 

NT 
NT 

NT 

(lJg/kg [soil], IlgiL [wa

2 Amino, 

4,6-dinltrotoluene 

NT 

NT 
NT 

ter]) 

4 Amino, 

2,S-dinitrotoluene 

NT 
NT 

NT 

HMX' 

NO (100) 

NO (100) 
NO (100) 

509436 
509441 

3982 

509441 

509441 
509441 

509441 

509441 

509441 
3982 

509441 

509441 

509441 

509441 
509441 

3982 

509441 

509441 
S09441 

509441 
S09441 

509441 
3982 

3982 
3982 

3982 
509441 

509441 

85-BHHS-S-3 

85-BH2-0-S-3 
018007-03 

85-BH2-5-S-3 

85-BH2-10·S-3 
85-BH2-15-S-3 

85-BH3·0·S-3 
85-BH3·5-S-3 

85-BH3·5-S0-3 

018008·03 
85-BH3-10·S-3 

85·BH3·15·S-3 
85-BH4..Q-S·3 

85-BH4·S·S·3 

85·BH4·10·S-3 

018009..Q3 

85·BH4-1S·S-3 
85-BH5·0·S-3 

85-BH5·5-S·3 

85·BH5·10·S·3 
8S·BH5·1S·S·3 

85·BH5·150·S-3 
010810-03 

0108011·03 
018012·03 

018013·03 

85-BH5-EB·3 

85-BH5·FB·3 

85 BH-l 
85BH-2 
85BH-2 

85BH-2 

8SBH-2 

85 BH-2 

85 BH-3 

85 BH·3 

85 BH·3 

85 BH·3 
85 BH·3 

85BH·3 
85BH-4 

85BH·4 
85BH-4 

85 BH·4 

85BH·4 
85 BH-5 

85 BH·5 

B5 BH·5 
B5 BH·5 
85 BH-5 
85 BH·5 

85 BH·5 
BH5-Equip. Blank (offsite) 

BH5·Field Blank (ollsite) 
BH5-Equip. Blank (onsile) 

BH5·Field Blank (onsite) 

15 
0 

o (offsite) 

5 
10 

15 

0 

5 
5 (on site duplicate) 

5 (offsile) 

10 

15 
0 

5 
10 

10 (off site) 

IS 

0 
5 
10 
15 

15 (ons~e duplicate) 
15 (offsite) 

15 (off site split) 

NA 
NA 

NA 
NA 

NT 
NT 

NO (0.25) 

NT 

NT 

NT 

NT 

NT 
NT 

NO (0.28) 

NT 

NT 
NT 

NT 
NT 

NO (0.28) 

NT 

NT 
NT 
NT 
NT 

NT 
NO (0.28) 
NO (0.28) 

NO (0.26) 
NO (O.2S) 

NT 
NT 

NT 
NT 

NO (0.26) 

NT 

NT 

NT 
NT 

NT 

NT 

NO (0.29) 

NT 
NT 

NT 

NT 

NT 
NO (0.29) 

NT 
NT 

NT 
NT 
NT 

NT 
NO (0.29) 
NO (0.29) 
NO (0.26) 

NO (0.26) 

NT 
NT 

NT 

NT 
NO (0.25) 

NT 

NT 

NT 
NT 

NT 

NT 
NO (0.28) 

NT 

NT 

NT 

NT 

NT 
NO (0.2B) 

NT 

NT 
NT 

NT 
NT 

NT 
NO (0.28) 
NO (0.28) 

NO (0.25) 
NO (0.25) 

NT 

NT 

NT 
NT 

NO (0.25) 

NT 
NT 

NT 

NT 

NT 

NT 
NO (0.2B) 

NT 

NT 

NT 

NT 
NT 

NO (0.28) 

NT 
NT 
NT 
NT 

NT 

NT 
NO (0.28) 
NO (0.28) 

NO «0.26) 

NO «0.26) 
NT 
NT 

NT 
NT 

NO (0.25) 

NT 

NT 

NT 
NT 

NT 

NT 

NO (0.28) 

NT 
NT 

NT 
NT 

NT 
NO (0.28) 

NT 

NT 
NT 
NT 

NT 
NT 

NO (0.28) 

NO (0.28) 
NO 90.26) 

NO 90.26) 

NT 

NT 
~. 

NO (100) 
NO (100) 

NO (2.2l 
NO (100) 

NO (100) 

NO (100) 
NO (100) 

NO (100l. 

NO (100) 
NO (2.4) 

NO (100) 

NO (100) 

NO (100) 

NO (100) 
NO (100) 

NO (2.4) 

NO (100) 
NO (100) 

NO (100) 
NO(100) 
NO (100) 
NO (100) 
NO (2.4) 

NO (2.4) 
NO (1.0) 

NO (1.0) 

NO (100l 
NO (100) 

~ e Refer 10 loolnotes al end or table. 

§ 

-
~ 
CD 
:Ii. 

~ 



» 
S Table 5.3-1b (Continued) 
'? Summary of Soil HE Analyses at ER Site 85, Screening Sampling. July 1995 
~ 
~ 
Z 
r 

~ 
<D 

~ 
o 
g 

01 
I 

I\) 

Q 

~ 

~ 

cae. 
509436 
509436 
509436 
509436 

509441 

3982 

Sample 
Number 

85-BH 1-o-S·3 

85·BH 1·5·S-3 
85-BH1-1 0-S-3 

85-BH 1-15-S-3 

85-BH2-0-S-3 

018007-03 

Sample Attributes 

ER Sample 10 

(Figure 5.3-3) 

85 BH·l 

85 BH·l 

85 BH-' 
85 BH-l 

85BH-2 

85BH·2 

Sample 

Depth (It) 

0 
5 
10 

15 

0 

o (otfsite) 

PETN
b 

NO (150) 

NO (150) 
NO (150) 

NO l150) 
NO (150) 

NT 

Expl

Nitrobenzene 

NT 

NT 
NT 

NT 
NT 

NO (0.26) 

osives, Method 8330 

NG
c 

NO (30) 

NO (30) 
NO (30) 

NO (30) 
NO (30) 

NT 

(lJgI1<g (soli). 1Jg/L (water]) 

ROX· 

NO (150) 
NO (150) 
NO (150) 

NO (150) 
NO (150) 

ND (1.0) 

TETRYL 

NT 

NT 
NT 

NT 
NT 

ND(0.65) 

TNT" 

NO (76) 
NO (76) 

NO (76) 
NO (76) 

NO (76) 

NT 
509441 

509441 

509441 
509441 
509441 

509441 
3982 

509441 

509441 
509441 

509441 
509441 

3982 
509441 

509441 

509441 
509441 
509441 
509441 
3982 

3982 

3982 

3982 

509441 
509441 

85-BH2 -5-S-3 

85-BH2-10-S·3 

85-BH2 -15-S-3 

85-BH3-0-S-3 
85-BH3-5-S-3 

85·BH3-5-80-3 
018008-03 

85-BH3-10-8-3 
85-BH3-15-S·3 

85-BH4-o·S-3 

85-BH4-5-S-3 
85-BH4-10-8-3 

018009-03 
85-BH4-15-8-3 
85-BH5-0-8-3 
85-BH5-5-S-3 

85-BH5·10-S-3 
85-BH5·15·8-3 

85-BH5·15D·S·3 
010810-03 

0108011-03 

01£1012-03 
018013-03 

85-BH5-EB-3 

85-BH5-FB·3 

85BH-2 

85BH-2 

85 BH-2 
85 BH-3 

85 BH-3 

85 BH-3 
85 BH-3 
85 BH-3 

85BH-3 

85BH-4 
85 BH-4 

85 BH-4 
85 BH-4 
85BH-4 
85BH-5 

85BH-5 
85BH-5 

85BH·5 
85 BH-5 
85BH-5 

85 BH-5 

BH5·EQuip. Blank (offsite) 

BH5-Fleld Blank (offsite) 

BH5·Equip. Blank (onsile) 
BH5-Field Blank (onsile) 

5 
10 
15 

0 
5 

5 (onsite duplicate) 
5 (offsite) 

10 
15 

0 

5 
10 

10 (offsite) 

15 
0 

5 
10 
15 

15 (onsile duplicate) 
15 (offsite) 

15 (offsite split) 

NA 

NA 

NA 

NA 

NO (150) 

ND (150) 
NO (150) 

ND (150) 
ND (150) 

ND (150) 

NT 
NO(150) 

NO (150) 
NO (150) 

ND (150) 

ND (150) 

NT 
ND (150) 

ND (150) 
ND(150) 
NO (150) 
NO (150) 
NO (150) 

NT 

NT 

NT 

NT 
NO (150) 

ND (150) 

NT 
NT 

NT 

NT 
NT 

NT 
ND (0.29) 

NT 
NT 

NT 

NT 
NT 

NO (0.29) 
NT 

NT 
NT 
NT 
NT 
NT 

NO (0.29) 

ND (0.29) 
ND (0.50) 

NO (0.50) 

NT 

NT 

ND(30) 

ND(30) 
ND(30) 

NO (30) 
NO (30) 

ND(30) 

NT 
ND(30) 

ND(30) 

ND (30) 

NO (30) 
ND(30) 

NT 
ND(30) 

ND(30) 
ND(30) 

NO (30) 
NO (30) 
NO (30) 

NT 
NT 

NT 

NT 
NO (30) 

ND (30) 

ND (150) 

ND (150) 

ND (150) 

NO (150) 

ND (150) 
NO(150) 

ND (1.1) 

NO (150) 
ND (150) 

ND (150) 
ND (150) 
ND (150) 

ND (1.1) 
ND (150) 
ND (150) 
ND (150) 
ND (150) 
NO (150) 
NO (150) 
ND(1.1) 

NO(I.1) 
NO (0.85) 

NDlO.85) 
ND (150) 

ND (150) 

NT 

NT 
NT 

NT 
NT 

NT 
ND(0.72) 

NT 
NT 

NT 
NT 

NT 
ND (0.72) 

NT 
NT 
NT 
NT 

NT 
NT 

NO (0.72) 
NO (0.72) 

ND (1.0) 
ND (1.0) 

NT 
NT 

ND (76) 
ND(76) 

ND(76) 

ND (76) 
ND (76) 

NO (76) 

NT 
ND (76) 
ND (76) 

ND (76) 
ND(76) 
ND (76) 

NT 
NO (76) 
ND (76) 
ND(76) 

NO (76) 
NO (76) 
ND (76) 

NT 

NT 
NT 

NT 
ND (76) 
NO (76) 

~ 

ex> 
.". 
a Reter to footnoles al end 01 table. 
(,) 

§ 

-
~ 
ex>:,;. .... 
~ 
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):> 

s Table 5.3-1 b (Concluded) 
o 
<b Summary of Soil HE Analyses at ER Site 85, Screening Sampling, July 1995 
~ 
~ z 
r. 

~ 
<0 

~ 
b 
g 

01 
I 

I\) 
o 
to 

~ 
~ 

COOl! 
509436 

509436 
S09436 

509436 

509441 
3982 

509441 
509441 

509441 

509441 
509441 
509441 

3982 
509441 

509441 
509441 

509441 

509441 

3982 
509441 

509441 
509441 
509441 

509441 

509441 
3982 

3982 
3982 

3982 

509441 

509441 

Sample 
Number 

85-BH1-O-S-3 

85-BHl-5-S-S 
85-BH 1-1O-S-3 

85-BH1·15-S-3 

85-BH2-0-S-3 
018007-03 

85-BH2-S-S-3 
8S-BH2-10-S-3 
85-BH2-15-S-3 

85-BH3-O-S-S 
85-BH3-S-S-3 

85-BHS-S-SD-3 

018008-03 
85-BH3-10-S-3 

85-BH3-15-S-S 
85-BH4-0-S-S 

85-BH4-5-S-3 

85-BH4-10-S-3 
018009-03 

85-BH4-15-S-3 
85-BH5-O-S-3 

85-BH5-5-S-3 
85-BH5-10-S-3 

85-BH5-15-S-3 
8S·BH5-1SD·S-3 

010810-03 
0108011-03 

018012-03 

018013-03 

85-BHS-EB-3 
85-BH5-FB-3 

Sample Attributes 

EA Sample 10 

(Figure 5.3-3) 

85BH-l 

85 BH-l 
85 BH-l 

85 BH-l 

85 BH-2 
85 BH-2 

85BH-2 
8SBH-2 

85 BH-2 
85 BH-3 
85BH-3 

85BH-3 
85 BH-3 

85 BH-3 

85 BH-3 
8SBH-4 

85BH-4 
85 BH-4 

8SBH-4 
85BH-4 

8SBH-5 
85BH-5 

85 BH-5 
85 BH-S 
85 BH-5 

85 BH-5 

85 BH-5 
BHS-Equip. Blank (offsile) 

BH5-Field Blank (oHsite) 

BHS-Equip. Blank (onsile) 
BH5-Field Blank (onsile) 

i. 

Sample 

Depth (ft) 

0 

S 
10 

15 

0 
o(oHsile) 

5 

10 
15 
0 
5 

S (onslle duplicate) 
S (offsite) 

10 

15 
0 

5 
10 

10 (offslle) 

15 
0 

5 
10 
15 

IS (onsite duplicate) 
15 (offsite) 

IS (oHsite split) 

NA 

NA 

NA 
NA 

l,3·0Inltroben:zene 

NT 
NT 

NT 

NT 

NT 

NO (0.25) 

NT 
NT 

NT 
NT 

NT 

NT 
NO (0.28) 

NT 

NT 
NT 

NT 

NT 
NO (028) 

NT 
NT 

NT 
NT 
NT 
NT 

NO (0.28) 

NO (0.28) 

NO (0.30) 

NO (0.30) 

NT 

NT 

Explosives. Method 8330 (Ilglkg [soi~, Ilg/L [waterD 

2·Nitrotoluene 3-Nitrotoluene 4-Nitrotoluene 

NT NT NT 

NT NT NT 
NT NT NT 
NT NT NT 

NT NT NT 
NO (0.25) NO (0.2S) NO (0.2S) 

NT NT NT 

NT NT NT 

NT NT NT 
NT NT NT 
NT NT NT 

NT NT NT 
NO (0.28) NO (0.28) NO (0.28) 

NT NT NT 
NT NT NT 

NT NT NT 

NT NT NT 
NT NT NT 

NO (0.28) NO (O.28) NO (O.28) 

NT NT NT 
NT NT NT 

NT NT NT 

NT NT NT 
NT NT NT 
NT NT NT 

NO (0.28) NO (0.28) NO (0.28) 
NO (0.28) NO (0.28) NO (0.28) 

NO (0.2S) NO (0.25) NO (0.2SL 

NO (0.2S) NO (0.25) NO (0.2S) 

NT NT NT 

NT NT NT 

1,3,5-Trinitrobenzene 

NT 

NT 
NT 

NT 
NT 

NO (0.2S) 

NT 
NT 

NT 

NT 
NT 
NT 

NO (9.28) 
NT 

NT 
NT 

NT 

NT 
NO (0.28) 

NT 

NT 
NT 
NT 

NT 
NT 

NO (0.28) 

NO (0.28) 
NO (0.45) 

NO (0.45) 

NT 

NT 

OJ.. 
§ 


"Detection limit: 100 IJglkg (soil), 1Jg/L (water) unless olherwise indicated. 


"Detection limit: 150 IJglkg (soil), 1Jg/L (water). 


<Detection limit; 30 lJg!kg (sail), 1Jg/L (water). 


dOetection limit: 150 Ilglkg (soil), Ilg/L (water) unless otherwise indicated. 

;i; "Detection limit 76 lJg!kg (soil), IlglL (water). 

"'-I 
OJ NA Not applicable. 
:.;. 
"'-I NO = Not detected at the MOL. 
):> 

NT Not tested. s: 
jJglL Microgram(s) per liter. 

Ilglmg Microgram(s) per milligram. 


2 



--

5 
» 

Table 5.3-1c 
o 

Summary of Soil Gamma Spectroscopy Analyses at ER Site 85, Screening Sampling, July 1995 '" ~ 
~ z 
r. 
~ 
<0 

~ 

~ 

(]'I. 
I\) 
o 
=r 

Sample Attributes Activity (pCVol 

COC# 
Sample 
Number 

ERSampie 10 
(Floure 5.3-3) 

Sample Depth 
. (ft) Uranium-238 Thorium-234 Uranium-234 

• 

Radium-226 

509 4 85-BH1-0-S-l 85 BH-1 0 NO (2.51 E+OO)· NO (1.27E+OO) NO (2.85E+Ol) 8.75E·Ol 

509 4 85-BH 1-5-S-1 85 BH-1 5 NO (2.12E+OO) 6.97E-Ol NO (2.30E+Ol) 1.12E+OO 
509 4 85-BH 1-1 O-S-l 85 BH-l 10 7.18E-Ol NO (6.87E-01) NO /2.21E+01) 1.65E+00 
509 4 85-BH 1-15-S-1 85BH-l 15 NO (2.00E+00) NO (5.22E-Ol) NO (2.10E+01) l.4E+OO 

509408 85-BH2-0-S-1 85 BH-2 0 NO (6.48E+00) NO (1.52E+00) NO (2.44E+Ol) 9.09E-Ol 
509408 85-BH2-5-S-1 85 BH-2 5 NO (4.59E+00) NO (1.03E+00) NO (1.85E+01) NO (1.06E+00) 
509408 85-BH2-10-S-1 85 BH-2 10 NO (5.23E+00) NO (9.46E-01) NO (2.05E+01) 8.24E-Ol 
509408 85-BH2·15-S-1 85 BH-2 15 NO (6.27E+00) NO (1.43E+00) NO (2.23E+Ol) 1.27E+00 
509408 85-BH3-0-S-1 85 BH-3 0 NO (5.53E+00) NO (1.25E+00) NO (2.17E+Ol) 1.16E+00 
509408 85-BH3-5-S-1 85 BH-3 5 NO (6.24E+00) NO (1.42E+00) NO (2.63E+01) 1.38E+OO 
509408 85-BH3-5-S0-1 85 BH-3 5 (duplicate) NO (6.41 E+OO) NO (1.33E+00) NO (2.34E+01) NO (1.34E+00) 
509408 85-BH3-10-S-1 85 BH-3 10 NO /5.55E+00) NO (1.25E+00) NO (2.04E+01) 1.24E+OO 
509408 85-BH3·15-S·1 85 BH·3 15 NO (5.62E+00) 1.19E+OO NO (2.08E+Ol) 1.09E+00 
509408 85·BH4·0-S·1 85 BH-4 0 NO (5.14E+00) NO (1.16E+00) NO (1.94E+01) 7.02E-Ol 
509408 85-BH4-5-S-1 85 BH-4 5 NO (5.37E+00) NO (1.20E+00) NO (1.95E+01) 1.16E+OO 
509408 85-BH4-10-S·1 85 BH·4 10 NO (5.8E+00) NO (1.36E+00) NO (2.54E+Ol) NO (1.38E+00) 
509408 85-BH4·15·S-1 85 BH-4 15 NO (6.13E+OO) NO (1.42E+00) NO (2.36E+Ol) 1.63E+OO 
509408 85-BH5-0·S·1 85 BH-5 0 NO (6.18E+OO) NO (l.34E+OO) NO (2.19E+Ol) 1.46E+OO 
509408 85·BH5-5-S-1 85 BH-5 5 NO (5.09E+00) 7.36E-Ol NO (1.96E+Ol) 5.96E·Ol 
509408 85-BH5-10-S·1 85 BH-5 10 NO (5.28E+00) NO (1.22E+00) NO (2.03E+Ol) 1.07E+00 
509408 85-BH5-15-S-1 85 BH-5 15 NO /6.59E+00) NO (1.62E+00) NO (2.55E+Ol) 1.54E+OO 
509408 85-BH5-15·S0·1 85 BH-5 15 (duplicate) NO (7.11 E+OO) NO (1.52E+00) NO (2.59E+01) 7.14E-Ol 
509408 85-BH5·15-FB·1 Field blank NA NO (1.56E+00) NO (3.73E-01) NO (6.35E+00) NO (4.06E·Ol) 
509408 85-BH5-15-EB-l EQuipment blank NA NO (1.59E+00) NO (3.80E-01) NO (6.42E+00) NO (4.02E-Ol) 

SNUNM SWTA Subsurface Soil Background Values 
b 

1.4E+00 4.70E-Ol 1.6E+00 1.76E+00 

~ 
Refer to footnotes at end of table. 
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» 
S Table 5.3-1 c (Concluded) 
<;> 

Summary of Soil Gamma Spectroscopy Analyses at ER Site 85, Screening Sampling, July 1995 '" ~ 
::J:! 
(J) 
z,.... 
':D 
~ 
'" ~ 

~ 

(Jl. 
I\) 

Q 

Sample Attributes 
Sample ERSampielD Sample Depth 

COC# Number (Agure 5.3~3) (ft) Thorium-232 
509 4 85-BH 1-0-S-1 85 BH-l 0 5.83E-Ol 
509 4 85-BHl-5-S-1 85 BH-l 5 6.03E-01 
509 4 85-BHHO-S-1 85 BH-1 10 6.14E-01 
509 4 85-BH 1-15-S-1 85 BH-l 15 4.88E-Ol 
509408 85-BH2-0·S-1 85 BH-2 0 6.07E-Ol 
509408 85-BH2-5-S-1 85 BH-2 5 4.47E-01 
509408 85-BH2-10-S-1 85 BH-2 10 5.61E·01 
509408 85-BH2-15-S-1 85 BH-2 15 9.16E-Ol 
509408 85-BH3-O-S-1 85 BH-3 0 4.36E-Ol 
509408 as-BH3-S-S-1 85 BH-3 5 4.05E-Ol 
509408 85-BH3-5-S0-1 85 BH-3 5 (duplicate) 3.55E-Ol 
509408 85-BH3-10-S-1 85 BH-3 10 4.79E-Ol 
509408 85-BH3-15-S-1 85 BH-3 15 7.89E-Ol 
509408 85-BH4-O-S-1 85 BH-4 0 4.88E-Ol 
509408 85-BH4-5-S-1 85 BH-4 5 5.00E-Ol 
509408 85-BH4-10-S-1 85 BH-4 10 4.97E-Ol 
509408 85-BH4-1S-S-1 85 BH-4 15 6.96E-Ol 
S0940B 8S-BH5-0-S-1 85 BH-5 0 7.15E-Ol 
50940B 85-BH5-5-S-1 85 BH-5 5 4.33E-Ol 
509408 BS-BH5-10-S-1 85 BH-5 10 5.83E-Ol 
S0940B 85-BH5-15-S-1 85 BH-5 15 8.45E-Ol 
509408 85-BH5-15-S0-1 85 BH-5 15 (duplicate) 6.93E-Ol 
509408 85-BH5-15-FB-l Field blank NA NO (1.14E-Oll 
509408 8S-BH5-15-EB-l EQuipment blank NA NO (1.28E-Ol) 

SNLJNM SWT A Subsurface Soil Background Values 
b 

1.01E+00 

Activity ( lCVg) 

Radium-228 Uranium-235 
5.96E-Ol NO (4.75E-01) 
3.25E-Ol NO (4.11 E-On 
4.31E-Ol NO (4.12E-Oll 
4.32E-Ol NO (3.57E-Oll 
5.14E-Ol NO (4.92E-01) 
5.58E-Ol NO (3.S1E-Ol) 
5.88E·Ol NO (3.62E-Ol) 
6.93E-Ol NO (4.35E-Ol) 
6.13E-Ol NO (3.94E-01) 
6.77E-Ol NO (4.35E-Ol) 
4.86E-Ol NO (4.42E-Ol) 
3.23E-Ol NO (3.98E-Oll 
5.70E-Ol NO (4.26E-01l 
5.15E-Ol 3.66E-Ol 
4.74E-Ol NO (3.66E-Ol) 
5.43E-Ol NO (4.31 E-Oll 
6.47E-Ol NO (4.36E-Ol) 
7.04E-Ol NO (4.23E-Ol) 
4.28E-Ol NO (3.64E-Oll 
4.20E-Ol NO (3.85E-Ol) 
6.82E-Ol NO (5.0BE-01) 
7.86E-Ol NO (4.B4E-Oll 

NO (1.22E-01) NO (1.46E-01) 
NO (1.2BE-Ol) NO (lA8E-Ol) 

9.30E-Ol 1.60E-Ol 

Cesium-l'Sl 
NO (8.85E-02) 
NO (6.30E-02l 
NO (6.57E-02) 
NO (5.94E-02) 

4.27E-02 
NO (5.25E-02) 
NO (5.35E-02) 
NO (6.25E-02l 
NO (5.93E-02) 
NO (6.16E-02) 

2.21E-02 
NO (5.90E-02l 
NO t5.93E-02) 

4.67E-02 
NO (5.62E-02) 
NO (6.58E-02) 
NO (6.29E-02) 
NO (6.99E-02l 
NO (5.74E-02l 
NO (6.16E-02) 
NO (7.B4E-02) 
NO (7.19E-02l 
NO (2.18E-02) 
NO (2.09E-02) 

7.90E-02 

c.> g 

--

"Numbers in parentheses indicate minimum detectable activity (MOA). 

~ bFrom DOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area. 
~ COC = Chain of Custody. 
8 NA Not applicable. 
§ NO Not detected at the minimum detectable activity. 

pCi/g Picocuries per gram. 
SWT A SouthWest Test Area. 
UTL Upper tolerance limit. 

~ 

~ 
():> 

~ 
~ 



Table 5.3-3 

Summary of Nonintrusive and Intrusive Sampling at ER Site 85 


Nonlntruslve Sampling 

Survey Type 

Number of Units 

UXO/HE 
Survey 

3.6 acres 

Radiological 
Survey 

-

GPS 
Survey 

21 points 

(Jl 
I 

I\J 
(X) 

Intrusive Sampling 

. 
'A 

. 
Ql . a. 6 
Ij') (i) 0 8 
::J Ij') 1ll ~0 ::J 

.r:: 0 0 

C .r:: 13 g= c 8.= !'; 
. 

Il. (/) 
. 

() () 
~ 

()- -' til -' 
Ij') !L E Ij') !L 

Sample Number of Sample iii I E ]i I 

Name of Sample/Location Media Sample Type Samples Depth 
1ii w til w w 
:::;: I (9 :::;: I 

Firing Sites 1-4 (surface soil) Soil Grab 20 0-6 in. 20 -& 20 20 4 -1 4 
, .._----

QA samples Grab 4 A_L4J L~iT2--

------

Total 24 - f24 +~\~4] 2~J 6 v;~a+l 

.. 
~-
E 
::J 

'c 
l'! 
~ 

u 
'5. 
0 
'5 
Ij') 

4 

2 

6 

• On-site laboratory (Levell/II analyses). 

"Off-site laboratory, 

(A) Only analyzed if screening reveals radiation levels one-third above the background level. 

Note: For definitions 01 abbreviations, see Lisl of Abbreviations and Acronyms. 

W 
a 
<.n '" 



As part of the same study, H&GCL and NMSU collected additional surface soil samples at ER 
Site 91. A sampling grid covering approximately 20 acres was established over the site, and 
samples were analyzed for lead. Lead was detected at concentrations ranging from 17.44 to 
2,790 mg/kg, with a mean concentration of 342.5 mg/kg. Isoconcentration contour maps 
generated from these data define three areas of elevated lead concentrations (see 
Figure 5.4-5). North of the fence surrounding the site, lead concentrations are greater than 
1,500 mg/kg. At the second area, near the northeastern fence corner, lead concentrations 
range from 1,000 to 1,500 mg/kg. The third area of elevated lead concentrations is located at 
the pit proper, with lead concentrations of greater than 1,500 mg/kg. 

SNUNM conducted a scoping sampling program at ER Site 91 in July 1995. Three boreholes 
(BH-1, BH-2, and BH-3) were drilled to 20-foot depths in the three areas of elevated lead 
concentrations to determine the vertical extent of contamination (see Figure 5.4-5). The 
boreholes were sampled at 0-,5-,10-,15-, and 20-foot depths, and SNUNM on-site 
laboratories analyzed the samples for RCRA or TAL metals (including lead) and for gamma 
activity. Lead concentrations in the borehole samples ranged from non detected to 17 mg/kg, 
suggesting no significant lead contamination at depth (~~~nt~bl~'!;514?i'~l Table 5-:-4-+ 5:4~.rb 
summarizes the radioisotope activities and compares them to theNMEQ,QE{$ti~~~st~a 
background activity levels at SNUNM. From these data, it appears that the activities for the 
uranium series and the thorium series at ER Site 91 are at SNUNM background levels. 

This space intentionally left blank. 

AU10-97IWP/SNL:R4219-5.DOC 5-35a 301462.184.0311/14/978:51 AM 
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S Table 5.4-1a 
<;:> Summary of Soil Metals Analyses at ER Site 91, Screening Sampling, July 19.95(0 

~ 
~ 
Z 

t! 
r 

~ 

~ 
§ 


(J1 
I 

W 
(J1 
0" 

-~ 

Metals (EPA 601Onooo)"'" 
(mglkg) 

Sample Attributes Silver Arsenic Barium 

ER Sample 10 Sample Reporting Reporting Reporting 

COC# Sample Number (Figure 5.4-5) Depth (ttl Result Limit Result Limit Result Limit 

508945 1335-91-BH1-0-S-2 91 BH-l 0 NO 10 NO 50 65 38 

508945 1335-91-BHl-5-S-2 91 BH-l 5 NO 10 NO 50 44 38 

508945 1335-91-BH 1-5-S0-2 91 BH-l 5 NO 10 NO 50 57 38 

508945 1335-91-BH1-10-S-2 91 BH-l 10 NO 10 NO 50 68 38 

508945 1335-91-BH 1-15-S-2 91 BH-1 15 NO 10 NO 50 29J 38 

508945 1335-91-BHl-20-S-2 91 BH-1 20 NO 10 NO 50 82 38 

508943 1335-91-BH2-0-S-2 91 BH-2 0 NO 10 NO 50 120 38 

508943 1335-91-BH2-5-S-2 91 BH-2 5 NO 10 NO 50 96 38 

508943 1335-91-BH2-10-S-2 91 BH-2 10 NO 10 NO 50 230 38 

508943 1335-91-BH2-15-S-2 91 BH-2 15 NO 10 NO 50 62 38 

508943 1335-91-BH2-20-S-2 91 BH-2 20 NO 10 NO 50 42 38 

508943 1335-91-BH3-0-S-2 91 BH-3 0 NO 10 NO 50 180 38 

508943 1335-91-BH3-5-S-2 91 BH-3 5 NO 10 NO 50 58 38 

508943 1335-91-BH3-5-S0-2 91 BH-3 5 NO 10 NO 50 92 38 

508943 1335-91-BH3-10-S-2 91 BH-3 10 NO 10 NO 50 57 38 

508943 1335-91-BH3-15-S-2 91 BH-3 15 NO 10 NO 50 150 38 

508943 1335-91-BH3-20-S-2 91 BH-3 20 NO 10 NO 50 27 J 38 

508945 1335-91-BH 1-20-EB-2 Equipment blank NA NO 0.10 NO 0.50 NO 0.1 

508945 1335-91-BH1-20-EB-2 Equipment blank NA NO 0.10 NO 0.50 NO 0.1 

SNUNM SWTA Subsurface Soil Background Values" <1.0 4.40 214 

Beryllium 

Reporting 

Result Limit 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.11 

NO 0.011 

NO 0.011 

0.65 
.j>. 

-~ Refer to footnotes at end of table. 
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» 
S Table 5.4-1a (Continued) 
o Summary of Soil Metals Analyses at ER Site 91, Screening Sampling, July 1995 

~ 
~ z 
r. 
"f2 
I\) 

'" 
~ 

0, 

g 

(]l 
I 

UJ 
(]l 
(") 

~ 

Sample Attributes 

. 
Metals (EPA 6010170(0)'" 

(mglkg) 
• 

Cadmium Chromium Mercury 

COC# Sample Number 

ERSamplelO 

(Figure 5.4-5) 

.... 

Sample Depth (ft) Result 

RepOrting 

Um!t Result 

Reporting 

Umit Result 

Reporting 

Umit 

508945 1335-91-BH1-0-S-2 91 BH-l 0 NO 10 NO 10 NO 0.06 

508945 1335-91-BH 1-5-S-2 91 BH-1 5 NO 10 NO 10 NO 0.06 

508945 1335-91-BHl-5-S0-2 91 BH-1 5 NO 10 NO 10 NO 0.06 

508945 1335-91-BH1-1 0-S-2 91 BH-1 10 NO 10 NO 10 NO 0.06 

508945 1335-91-BHl-15-S-2 91 BH-l 15 NO 10 NO 10 NO 0.06 

508945 1335-91-BH 1-20-S-2 91 BH-l 20 NO 10 NO 10 NO 0.06 

508943 1335-91-BH2-0-S-2 91 BH-2 0 NO 10 NO 10 NO 0.06 

508943 1335-91-BH2-5-S-2 91 BH-2 5 NO 10 NO 10 NO 0.06 

508943 1335-91-BH2-10-S-2 91 BH-2 10 NO 10 NO 10 NO 0.06 

508943 1335-91-BH2-15-S-2 91 BH-2 15 NO 10 NO 10 NO 0.06 

508943 1335-91-BH2-20-S-2 91 BH-2 20 NO 10 NO 10 NO 
• 

0.06 

508943 1335-91-BH3-0-S-2 91 BH-3 0 NO 10 NO 10 NO 0.06 
, 
I 

508943 1335-91-BH3-5-S-2 91 BH-3 5 NO 10 NO 10 NO 0.06 ! 

508943 1335-91-BH3-5-S0-2 91 BH-3 5 NO 10 NO 10 NO 0.06 · 

508943 1335-91-BH3-10-S-2 91 BH-3 10 NO 10 NO 10 NO 0.06 

508943 1335-91·BH3·15·S·2 91 BH·3 15 NO 10 NO 10 NO 0.06 

508943 1335-91·BH3·20-S-2 91 BH-3 20 NO 10 NO 10 NO 0.06 

508945 1335·91·BHl-20-EB-2 Equipment blank NA NO 0.10 NO 0.10 NO 0.0006 

508945 1335-91-BH 1-20-EB-2 Equipment blank NA NO 0.10 NO 0.10 NO 0.0006 

SNUNM SWTA Subsurface Soil Background Values 
. 

L...•••........_ .... 
0.9 15.9 <0.1 

.:.. 
(J) 

!'> Refer to footnotes at end of table. 
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~ 
00 
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Table 5.4-1 a (Concluded) S 

'? 
<.0 Summary of Soil Metals Analyses at ER Site 91, Screening Sampling, July 1995 

~ 
~ 
Z 
r 
:0... 
~ 
<.0 
0, 
o 
g 

01. 
c...> 
01 a. 

(..) 
o ..... 

Sample Attributes 

Metals (EPA 601017000)o.b 

(mglkg) 

Nickel Lead Selenium 

cacII Sample Number 

ERSample 10 

(Figure 5.4·5) Sample Oepth (ttl Result 

Reporting 

Limit Result 

Reporting 

Limit Result 

Reporting I 

Limit 

508945 1335·91·BH1·0·S·2 91 BH·1 0 NO 4.0 10 J 38 NO 50 

508945 1335·91·BH 1-5-S-2 91 BH-1 5 NO 4.0 NO 10 NO 50 

508945 1335-91-BH1·5-S0·2 91 BH-1 5 NO 4.0 NO 10 NO 50 

508945 1335-91-BH1-10-S-2 91 BH-l 10 NO 4.0 NO 10 NO 50 

508945 1335-91-BHl-15-S-2 91 BH-l 15 NO 4.0 NO 10 NO 50 

508945 1335-91-BHl-20-S-2 91 BH-l 20 NO 4.0 NO 10 NO 50 

508943 1335-91-BH2-0-S-2 91 BH-2 0 NO 4.0 10J 38 NO 50 

508943 1335-91-BH2-5-S-2 91 BH-2 5 NO 4.0 NO 10 NO 50 

508943 1335-91-BH2-10-S-2 91 BH-2 10 11 J 15 NO 10 NO 50 

508943 1335-91-BH2·15-S-2 91 BH-2 15 NO 4.0 NO 10 NO 50 

508943 1335-91-BH2-20-S-2 91 BH-2 20 NO 4.0 NO 10 NO 50 

508943 1335-91-BH3-0-S-2 91 BH-3 0 NO 4.0 13J 38 NO 50 

508943 1335-91-BH3-5-S-2 91 BH-3 5 NO 4.0 NO 10 NO 50 

508943 1335-91-BH3-5-S0-2 91 BH-3 5 NO 4.0 NO 10 NO 50 

508943 1335-91-BH3-10-S-2 91 BH-3 10 NO 4.0 NO 10 NO 50 

508943 1335-91-BH3-15-S-2 91 BH-3 15 NO 4.0 10 J 38 NO 50 I 

508943 1335-91-BH3-20-S-2 91 BH-3 20 NO 4.0 17J 38 NO 50 
I 

508945 1335-91-BHl-20-EB-2 Equipment blank NA NO 0.04 NO 0.10 NO 0.50 

508945 1335-91-BHl-20-EB-2 Equipment blank NA NO 0.04 NO 0.10 NO 0.50 I 

SNUNM SWTA Subsurface Soil Background Values < 11.5 11.8 <1.0 I 

... 
m "EPA November 1986.!'> ..... bReporting limit for non-detects given as the minimum detection limit (MOL). Reporting limit for detections given as the practical quantification limit (POL) . 
~ <From DOE 08 July 1997, Suggested background levels subsurface soils Southwest Test Area.
8 COC '" Chain of custody. 
..... J '" Concentration below the POL and greater than or equal to the MOl. 
"..... mglkg '" Milligrams per kilogram . 

~ NA '" Not applicable. 

NO '" Not detected at the MOl. 


<Xl SWTA =Southwest Test Area.
(j, ..... UTL =Upper tolerance limit. »s: 
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S Table 5.4-1 b 
o 
tb Summary of Soil Gamma Spectroscopy Analyses at ER Site 91, Screening Sampling, July 1995 

~ 
"'0 
en z 
r. 
:n 
.j:> 
N 
~ 

(0 

~ 
o 
o 
() 

Sample Attributes Activity (pCi/g) 

COC# 
Sample 
Number 

ER Sample 10 
(Aqure 5.4-5) 

Sample 
Oepth 

(ft) Uranium-238 Thorium-234 Uranium-234 Radium-226 

508948 1335-91-BH 1-0-S-1 91 BH-1 0 NO (2.75E+00)a 1.59E+00 NO (2.92E+01) 2.03E+OO 

508948 1335-91-BH1-20-S-1 91 BH-1 20 NO (1.91 E+OO) NO (1.02E+00) NO (2.00E+01) 1.09E+00 
508948 1335-91-BH1-20-S0-1 91 BH-1 20 (duplicate) NO (1.94E+00) NO (9.66E-01) NO (2.03E+01) 1.26E+00 

508948 1335-91-BH2-0-S-1 91 BH-2 0 NO (2.83E+00) NO (1.55E+00) NO (3.03E+01) 2.22E+OO 

508948 1335-91-BH2-20-S-1 91 BH-2 20 NO (2.24E+00) NO (1.12E+00) NO (2.18E+01) 1.14E+00 

508948 1335-91-BH3-0-S-1 91 BH-3 0 NO (2.90E+00) NO (1.52E+00) NO (3.09E+01) 1.85E+00 
508948 1335-91-BH3-20-S-1 91 BH-3 20 1.19E+00 (J) NO (6.61 E-01) NO (1.93E+01) NO (1.24E+00) 

508948 1335-91-BH3-20-S0-1 91 BH-3 20 (duplicate) NO (2.00E+00) 6.72E-01 NO (2.02E+01) 9.33E-01 
508948 1335-91-BH 1-20-R-1 NA Equipment blank NO (1.34E+00) NO (6.19E-01) NO (1.63E+01) NO (1.07E+00) 
508948 1335-91-BH1-EB-1 NA Equipment blank NO (5.60E-01) NO (2.68E-01) NO (6.67E+00) NO (4.45E-01) 

SNUNM SWTA Subsurface Soil Background Values 
b 1.40E+00 4.70E-01 1.60E+00 1.76E+00 

(J1, 
(.oJ 
(J1 
(1) 

(,) 
o 
~ 

.j:> 
m 
!'l 
~ 

a> 
.j:> 

o 
(,) 

Sample Attributes Activity (pCi/g) 

COC# 
Sample 
Number 

., 

ERSampielO 
(Aaure 5.4-5) 

Sample 
Depth 

(ft) Thorium-232 . Radium-228 Uranium-235 Cesium-137 

508948 1335-91-BH 1-0-S-1 91 BH-1 0 1.12E+00 8.81 E-01 NO (5.D4E-01) NO (8.98E-02) 

508948 1335-91-BH 1-20-S-1 91 BH-1 20 4.47E-01 4.13E-01 NO (3.48E-01) NO (5.62E-02) 

508948 1335-91-BH 1-20-S0-1 91 BH-1 20 (duplicate) 4.78E-01 5.08E-01 NO (3.64E-01) NO (5.70E-02) 

508948 1335-91-BH2-0-S-1 91 BH-2 0 9.91 E-01 1.03E+00 NO (5.47E-01) NO (8.82E-02) 

508948 1335-91-BH2-20-S-1 91 BH-2 20 5.29E-01 6.91 E-01 NO (4.20E-01) NO (6.64E-02) 

508948 1335-91-BH3-0-S-1 91 BH-3 0 1.14E+00 8.35E-01 NO (5.46E-01) NO (9.37E-02) 

508948 1335-91-BH3-20-S-1 91 BH-3 20 5.86E-01 4.25E-01 NO (3.67E-01) NO (5.96E-02) 

508948 1335-91-BH3-20-S0-1 91 BH-3 20 (duplicate) 5.09E-01 7.76E-01 NO (3.68E-01) NO (5.80E-02) 

508948 1335-91-BH1-20-R-1 NA Eauipment blank NO (3.02E-01l NO (3.19E-01) NO (3.31E-01) NO (5.21 E-02) 

508948 1335-91-BH1-EB-1 NA Equipment blank NO (1.25E-01) NO (1.15E-01) NO (1.42E-01) NO (2.18E-02) 

SNUNM SWTA Subsurface Soil Background Values 
b 1.01 E+OO 9.30E-01 1.60E-01 7.90E-02 

~ 

~ - "Numbers in parentheses indicate minimum detectable activity (MOA). ~ 
" bFrom OOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area. 
(0 

o COC =Chain of Custody. 

(0 

J =Activity below the minimum detectable activity. 
l> 
s:: NA = Not applicable. 

NO =Not detected at the minimum detectable activity. 
pCi/g =Picocuries per gram. 
SWT A =Southwest Test Area. 
UTL =Upper tolerance limit. 
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Several soil areas were also found to be contaminated with DU. Figure 5.5-5 shows the 
approximate locations of the soil contamination. Contaminated areas are the pit furnace south 
of the office trailer; the mound of dirt south of the pit furnace; the soil around the concrete 
pad south of the sodium disposal pits; and the ground between Buildings 9939A and 9939B. 
All soil contamination areas are roped off. A significant area on and near the gravel road 
south of Buildings 9939A and 9939B was also found to have been contaminated. This is the 
sawing area where the crucibles are split after testing (Ref. 840). Most of the DU appears to 
be in chunks ranging from millimeter size to bottle-cap size. 

In March 1994, RUST Geotech Inc. (1994) conducted a surface radiation survey at ER 

Site 103 using sodium iodide detectors for gamma radiation. The survey covered 100 percent 

of the site (6.3 acres). Eight point-source anomalies and thirteen area-source anomalies were 

located with gamma radiation activity ranging from 13 to 198 IJR/hr (Figure 5.5-5 and 

X~~I;;5J§t:?). 

Two of the larger area anomalies, 1 03E20 and 103E8, are considered shine areas (RUST 

Geotech Inc. 1994). In July 1995, the area-source anomalies were excavated, and the areas 

were resampled. Prior to cleanup, DU activities ranged from nondetected to 707 pCi/g. After 

the CIE!anUp, DU activities in the soils ranged from non detected levels to 18.2 pCi/g {Sat1aI~; 
>~~tIQ'n~It~~1Jgt:~lqifll~N~~~I~~!~~~ifP1r~K~,~,:S~ll. 

Additionally, SNUNM conducted a scoping sampling program at ER Site 103 in July 1995. 

Tl'lirteen :r::Miei~~ surface soil samples were collected at the locations shown in Figure 5.5-5. 

SNUNM's in-house laboratories analyzed the samples for TAL and RCRA metals and gamma 

activity II:O:tml.lil1!fJtY~i6.a~la~fli~t:>~~m'j~1~liil~t,,~~~~mRJ~;1ritlflQm£!iQnl~'~!~ll~~I~i'~I§~~ml~Jy~e(f 
f.9iriJ3al~filglla1§U:a:qi~fa~l~pail!Qlf~~.~;s.:QIQf~~!:ep'~if:r~t~:~J~tin1imi!rif1ali[g~!~~
@m oumsiw3f'lr8etgbf~a'! Tables 5:5-2: 5~5:4a and 5-:5-a 5i:5~ifB summarize the 
"J ¥. "h""P" ';W>"C''''',»_,,; .""~,,::"',~"v, _"",":"_«',"~',~._.;' . """ ..,.<,." ..: , .. :;' <_'. :.'''~'''''" J ".: ,.,. "'..~"."""'''' 

results. 

Radioisotopes detected in the scoping sampling activities that are above background levels 

include uranium-238, thorium-234, radium-226, and radium-224. These samples were 

collected in areas already under investigation by RUST Geotech Inc. (in preparation) ($~0NM 
®ai?~~~1~!991:). The anomalous areas were removed as part of the VCM for radioisotopes after 
the scoping sampling event of July 1995. 

Total chromium ranges from nondetectable levels to 220 mg/kg over tfi~~ME.tj'QB suggested 

e background value ranging from 0.01 to 58.1 mg/kg bf17.S'fug/kg. 

The maximum risk-based concentration level for the RCRA metal chromium-VI is 390 mg/kg 
for the ingestion pathway for residential use (EPA March 1995). This action level is almost 

twice the maximum total chromium concentration detected at ER Site 103. 

AU10·91IWP/SNL:R4219.DOC 301462.184.03.000 11/141918:42AM5-54 
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Table 5.5-2 
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Site 103 Soil Radiological VCM Results, March 1995-June 1996 ~ 
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Sample Attributes ActivityJQCilg) 
Sample 

Sample ER Sample 10 DePth 
COC# Number (Figure 5.5-5) (tt) Uranium-238 TtlOriunr234 Radium-226 Thorium-232 Radium-228 

500198 103E21-SS 103 E21-SS 0 NO (6.S5E+00) NO (1.42E+00) 9.50E-01 5.09E-01 4.26E-01 

500545 103E20A-SS 103 E20A-SS 0 5.70E+00 5.49E+00 1.81E+00 6.35E-01 5.4SE-01 

500545 103E20B-SS 103 E20B-SS 0 NO (4.96E+00) NO (1.09E+00) 1.10E+00 4.53E-01 5.0SE-01 

500545 103E8A-SS 103 EM-SS 0 NO (4.95E+00) NO (1.19E+00) 1.17E+00 5.42E-01 4.95E-01 

500545 103E8B-SS 103 E8B-SS 0 NO (4.47E+00) NO (9.89E-01) 8.88E-01 3.62E-01 4.88E-01 

500545 103E8C-SS 103 ESC-SS 0 9.24E+00 1.04E+01 3.32E+00 4.27E-01 4.51E-01 

SNUNM SWTA Surface Soil Background Values
b 

1.40E+00 4.70E-01 2.30E+00 1.01E+00 1.01E+00 

Post-Cleanup (Verification) Samples 

Pre-Cleanup Samples-{Final Determination, No Cleanup Required) 

500185 103E18-SS 103 E18-SS 0 NO (7.12E+00)a 1.37E+00 1.87E+00 5.21 E·01 4.05E-01 
500738 103E14A-SS 103 E14A-SS 0 1.36E+00 1.22E+00 1.35E+00 3.71 E-01 6.07E-01 
500753 103E12A-SS 103 E12A-SS 0 8.66E+00 5.61E+00 2.30E+00 4.30E-01 4.51 E-01 
500753 103E13A-SS 103 E13A-SS 0 NO (5.13E+00) NO (8.08E-01) 1.41E+00 5.07E-01 4.00E-01 
500753 103E22A-SS 103 E22A-SS 0 NO (4.84E+00) 1.70E+00 1.74E+00 4.23E-01 4.30E-01 
500753 103E22B-SS 103 E22B-SS 0 1.82E+01 2.21E+01 6.07E+00 4.95E-01 6.12E-01 
500753 103E4A-SS 103 E4A-SS 0 NO (4.51 E+OO) NO (1.26E+00) l.77E+OO 2.83E-01 3.11E-01 
500753 103E5A-SS 103 E5A-SS 0 1.09E+01 9.45E+00 3.48E+00 3.77E-01 4.25E-01 
500753 103E6A-SS 103 E6A-SS 0 3.72E+00 6.5SE+00 3.12E+OO 7.21E-01 8.02E-01 
500753 103E7A-SS 103 E7A-SS 0 8.73E+OO 9.62E+00 3.lOE+00 3.52E-01 2.44E-01 
500753 103E7B-SS 103 E7B-SS 0 1.29E+01 1.91E+01 5.07E+00 2.65E-01 4.01E-01 
500753 103E9A-SS 103 E9A-SS 0 4.50E+00 5.S3E+00 2.79E+OO 5.52E-01 5.02E-01 
630135 103E1-SS 103 E1-SS 0 3.52E+00 4.03E+OO l.S6E+OO 3.S7E-01 3.93E-01 

Refer to footnotes at end of table. 
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Table 5.5-2 (Concluded) 

Site 103 Soil Radiological VCM Results, March 1995-June 1996 


Sample Attributes , .. ..... 

Sample 
Sample ER Sample 10 Depth . 

COC# Number (Raure 5.5-5) (ft) Uranlum-235 
Post-Cleanup (Verification) Samples 

5OO1S5 103E1S-SS 103 E1S-SS 0 NO (4.53E-01) 
500738 103E14A-SS 103 E14A-SS 0 NO (3.65E-Ol) 
5OO7S3 103E12A-SS 103 E12A-SS 0 NO (4.32E-Ol) 
500753 103E13A-SS 103 E13A-SS 0 NO (3.6SE-Ol) 
S007S3 103E22A-SS 103 E22A-SS 0 NO (3.62E-Ol) 
S00753 103E22B-SS 103 E22B-SS 0 NO (6.10E-Ol) 
500753 103E4A-SS 103 E4A-SS 0 NO (3.47E-Ol) 
S00753 103ESA-SS 103 E5A-SS 0 NO (4.36E-Ol) 
500753 103E6A-SS 103 E6A-SS 0 NO (4.B3E-Ol) 
500753 103E7A-SS 103 E7A-SS 0 NO (4.06E-Ol) 
500753 103E7B-SS 103 E7B-SS 0 3.37E-Ol 
500753 103E9A-SS 103 E9A-SS 0 NO (4.46E-Ol) 
630135 103El-SS 103El-SS 0 B.56E-02 

Pre-Cleanup Samples-{Final Determination, No Cleanup Required) 

5OO19S 103E21-SS 103 E21-SS 0 NO (4.71E-Ol) 

500545 103E20A-SS 103 E20A-SS 0 NO (3.65E-Ol) 

500545 103E20B-SS 103 E20B-SS 0 NO (3.33E-Ol) 

500545 103E8A-SS 103 ESA-SS 0 NO (3.S6E-Ol) 

500545 103EBB·SS 103 E8B·SS 0 NO (3.1BE-Ol) 

500545 103E8C-SS 103 ESC-SS 0 NO (4.26E-Ol) 

SNUNM SWTA Surface Soil Background Values 
b 

1.60E-Ol 

Activity (pCi/g) 

Cesium-137 Bismuth;214 

2.29E-Ol 5.35E-Ol 
3.71E-Ol 4.50E-Ol 

NO (S.BOE-02) S.34E-Ol 
2.37E-02 NO (l.SBE-Ol) 

NO (5.01 E-02) 4.B3E-Ol 
NO (6.74E-02) S.11E-Ol 

4.71E-02 4.49E-Ol 
NO (5.64E-02) S.62E-Ol 

2.24E-02 NO (2.17E-Ol) 
3.69E-02 4.54E-Ol 

NO (5.S5E-02) 4.12E-01 
2.60E-Ol 5.37E-Ol 

NO (2.60E-02) 4.26E-Ol 

NO (6.21 E-02) 5.79E-Ol 

NO (5.l3E-02) 5.54E-01 

2.95E-02 4.97E-Ol 

NO (5.9SE-02) NO (S.07E-Ol) 

2.57E-02 4.67E-Ol 

2.66E-02 4.69E-Ol 

6.64E-Ol NT 

Lead-214 CobaIt-60 

5.68E-Ol NO (6.B2E-02) 

5.24E-Ol NO (S.39E-02) i 
S.63E-Ol NO (6.57E-02) 

4.67E-Ol NO (5.97E-02) 

S.26E-Ol NO (6.17E-02) 

5.02E-Ol NO (4.94E-02) 
5.74E-Ol NO (S.25E-02) 

6.06E-Ol NO (6.21 E-02) 

6.29E-Ol NO (6.54E-02) 

S.13E-Ol NO (5.S6E-02) 

4.15E-Ol NO (S.17E-02) 

6.B3E-Ol NO (6.47E-02) 
4.32E-Ol NO (2.BBE-02) 

6.6SE-Ol NO (7.14E-02) 

6.63E-01 NO (5.22E-02) 

5.96E-Ol NO (5.l1 E-02) 

6.01E-01 NO (6.01 E-02) 

5.80E-Ol NO (S.04E-02) 

S.2BE-Ol NO (4.90E-02) 

NT NT 

8Numbers in parentheses indicate minimum detectable activity (MDA). 
~ ... bFrom OOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area. 
!'>'" COC :: Chain of Custody. 
co... NO :: Not detected at the minimum detectable activity. 
b 
(,) NT :: Not tested. 

§ pCilg :: PicQCuries per gram. 
SWTA = Southwest Test Area. 

..., UTL =Upper tolerance limit. 

ill 
... 

Reference: SNUNM October 1997. "Final Report, Survey and Removal of Radioactive Surface Contamination at Environmental Restoration Sites, " Sandia National Laboratories, 
~ 

co New Mexico-SAND 97-232012-UG-902. 
'C. 
~ 



5 Table 5.5-3 
'? Summary of Gamma Spectroscopy Analyses at ER Site 103, Screening Sampling, July 1995 
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Sample Attributes ... .. Activity pCi/o) 

COC# 
Sample 
Number 

ER Sample 10 
(FIgure 5.5-5) 

Sample 
Oepth 

(ft) Uranium-238 Tho!ium-234 Uranium-23<i Radium-226 .• 

3678 133S-103-GR-001-O-SS 103-001 0 NO (S.S8)· 2.14E+00 NO (1.9SE+Ol) 1.14E+00 

3678 133S-103-GR-002-O-SS 103-002 0 4.04E+01 4.30E+01 1.65E+02 ·1.48E+01 
3678 133S-1O3-G R-003-O-SS 103-003 0 3.41E+Ol 3.92E+Ol 6.28E+Ol 

• 

1.19E+Ol 
3678 133S-1 O3-G R-0Q4..Q.SS 103-004 0 1.80E+Ol 2.42E+Ol NO (2.60E+01) 8.33E+OO · 

• 

3678 1335-1 O3-G R-005-Q.SS 103-00S 0 9.26E+00 1.17E+01 NO (2.40E+Ol) 3.9E+00 
3678 133S-1 03-G R-006-Q.SS 103-006 0 NO (S.64E+OO) 2.27E+00 NO (2.1SE+Ol) 1.6SE+00 
3678 133S-103-GR-007-O-SS 103-007 0 1.28E+02 1.87E+02 3.63E+02 S.16E+Ol 
3678 1335-103-GR-008-0-SS 103-008 0 NO (S.79E+OO) NO (7.18E-Ol) NO (2.17E+Ol) 1.11E+00 
3678 1335-103-GR-009-O-SS 103-009 0 1.46E+01 1.S3E+Ol NO (2.32E+Ol) 4.32E+OO 
3678 133S-103-GR-01Q.Q.SS 103-010 0 NO (S.B4E+OO) 1.4E+00 NO (2.18E+01) 1.36E+00 
3678 1335-103-GR-01Q.Q.SSO 103-010 o(duplicate) NO (S.69E+00) NO (1.30) NO (2.14E+01) 1.2SE+OO 
3678 1335-103-GR-011-Q.SS 103-011 0 2.66E+Ol 2.67E+Ol 5.56E+Ol 9.36E+00 
3678 1335-103-GR-012-O-SS 103-012 0 NO (5.22E+00) NO (1.21) NO (1.96E+Ol) 7.6SE-Ol 
3678 1335-1 03-GR-012-0-SS 1-0 103-012 o(duplicate) NO (S.76E+00) 1.2E+00 NO (1.98E+01) 1.27E+00 
3678 1335-103-GR-012-R NA EQuipment blank NO (1.61 E+OO) NO (S.79E-01) NO (7.19E+OO) NO (4.39E-Ol) 
3678 133S-1O3-G R-012-FB NA Field blank NO (1.61 E+OO) NO (3.67E-Ol) NO (7.91E+00) NO (4.13E-Ol) 

SNUNM SWTA Surface Soil Background Values
b 

l.4E+OO 4.70E-Ol 1.6E+OO 2.30E+OO 

Refer to footnotes at end of table. 
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» 
S Table 5.5-3 (Concluded) 
a 

Summary of Gamma Spectroscopy Analyses at ER Site 103, Screening Sampling, July 1995 '" ~ 
~ 
Z 

:cr 
it 
<0 

'" I\) '" o 
g 

01 
I 

01 
01 a. 

Sample Attributes Activity pCl/g) : 

COC# 
Sample 
Number ", 

EA Sample ID 
(Agure S.5-S) 

Sample 
Depth 

(ft) 

", 

Thorium-232 " Aadium-228 Uranlum-235 Cesium-137 
3678 1335-103-GA-001-Q-SS 103-001 0 6.72E-Ol 4.84E-Ol NO (3.71E-01) 3.72E-02 
3678 1335-103-GA-002-Q-SS 103-002 0 4.37E-Ol 3.86E-01 ND (8.S6E-Ol) ND (9.D4E-02) 
3678 1335-103-GA-003-Q-SS 103-003 0 4.97E-Ol 5.51 E-Ol 6.37E-Ol 3.77E-02 
3678 1335-103-GA-004-Q-SS 103-004 0 7.49E-Ol 7.36E-Ol NO (4.B4E-Ol) ND (5.80E-02l 
3678 1335-1O3-G A-005-0-SS 103-005 0 4.46E-Ol 2.50E-Ol NO (4.S9E-01) NO (5.64E-02t 
3678 1335-1 03-G A-006-Q-SS 103-006 0 4.73E-Ol 3.05E-Ol NO (3.98E-Ol) NO (6.12E-02) 
3678 1335-1 03-GR-007 -O-SS 103-007 0 3.28E-Ol S.13E-Ol 2.35E+00 4.06E-02 

3678 1335-103-GR-008-0-SS 103-008 0 5.48E-Ol 9.21 E-Ol NO (4.31E-Oll NO (6.41 E-02) 
3678 1335-103-GR-009-Q-SS 103-009 0 5.61 E-Ol 5.40E-01 ND (4.18E-01) 9.21E-02 
3678 1335-103-GR-01Q-Q-SS 103-010 0 7.67E-Ol 7.91E-Ol NO (4.2SE-Ol) NO (6.18E-02) 
3678 1335-103-GR-Ol0-Q-SSD 10S-010 o(duplicate) 5.80E-Ol 6.62E-Ol NO (4.06E-Ol) NO (5.76E-02) 

3678 1335-103-GR-Oll-Q-SS 103-011 0 5.11E-Ol 4.95E-Ol NO (5.S7E-Ol) ND (6.47E-02) 

3678 1335-103-GR-012-Q-SS 103-012 0 4.15E-Ol 5.00E-Ol NO (3.78E-Ol) 4.96E-02 
3678 1335-10S-GR-012-Q-SS1-D 103-012 o(duplicate) 5.89E-01 S.06E-Ol NO (S.92E-Ol) 4.90E-02 
3678 1335-103-GR-012-R NA Equipment blank NO (1.24E-01) NO (1.15E-Oll ND (1.5SE-Ol) NO (2.13E-02) 
3678 1335-103-GR-012-FB NA Field blank ND (1.19E-Ol) NO (1.25E-Ol) ND (1.48E-Ol) NO (2.33E-02) 

SNUNM SMA Surface Soil Background Values 
b 

1.01E+00 1.01E+00 1.60E-Ol 6.64E-Ol 

"Numbers in parentheses indicate minimum detectable activity (MDA). 


bOOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area. 

COC Chain of Custody. 

NA = Not applicable. 

ND =Not detected above the minimum detectable activity. 

pCilg = Picocuries per gram. 

SMA = Southwest Test Area. 


~ UTL =Upper tolerance limit. 

~ 
~ 
2 
§ 

-
£ .... 

i '" 



» 
S Table 5.5-4a 
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~ 
Summary of Soil Metals Analyses at ER Site 103. Screening Sampling. 1995 
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Sample Attributes 
ER8ampieiO 

COC# Sample Number (Figure 5.5-5) 

508933 103-GR-ool-o-SS 103-001 

508933 103-GR-002-0-SS 103-002 

508933 103-GR-003-0-SS 103-003 

508933 103-GR-004-0-SS 103·004 

508933 103-GR-005-0-SS 103-005 

508933 103-GR-006-0-SS 103-006 

508933 103-GR-007-0-SS 103·007 

508933 103-GR-008-0-SS 103-008 

508933 103-GR-009-0-SS 103-009 

508933 1 03·GR-Ol O-O-SS 103-010 

508933 103-GR-01Q-0-O 103-010 (duplicate) 

508933 103-GR-Ol1-0-SS 103·011 

508933 103·GR·012-0-SS 103-012 

508933 1 03-G R-012-0-0 103-012 (duplicate) 

03981 024978-04-103 103-012 (off site) 
GR·012-0-SS 

03981 024980-04·103 103-012 (off site) 
GR-012-0-SS 

03981 024979-04-103 103-012 (off sUe) 
GR·012-0-SS 

03981 024979-054-103 103-012 (off sUe) 
GR-012-0-SS0 

508933 103-GR-012-o-FB Field blank onsile 
(water) 

508933 103-GR-012-0-R Equipment blank 
onsite (water) 

03981 024979-06-103 Equipment blank 
012-R oflsile (water) 

03981 024979-08-103 Field blank offsite 
012-FB (water) 

SNUNM SWT A Surface Soil Background Values 
c 

Sample 
Depth (ft) 

0 

0 

0 

0 
0 
0 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

NA 

NA 

NA 

NA 

Metals (EPA 60100000) (mglkg) a,b 

Silver Arsenic Barium 

Reporting ',' Reporting Reporting 
Result ." Urnit Resuit Umit Result Umit 

NO 10 NO 50 190 38 
NO 10 NO 50 150 38 
NO 10 NO 50 170 38 
NO 10 NO 50 79 38 
NO 10 NO 50 180 38 
NO 10 NO 50 130 38 

NO 10 NO 50 160 38 
NO 10 NO 50 87 38 

NO 10 NO 50 130 38 

NO 10 NO 50 64 38 

NO 10 NO 50 77 38 

NO 10 NO 50 90 38 

NO 10 NO 50 170 38 
NO 10 NO 50 140 38 

NO 2.0 3.20 2.0 93 41 

NO 2.0 6.40 2.0 220 41 

NO 2.1 4.308 2.1 180 41 

NO 2.1 4.10 2.1 130 41 

NO 0.10 NO 0.50 NO 0.10 

NO 0.10 NO 0.50 NO 0.10 

NO 0.01 NO 0.Q1 NO 0.2 

NO 0.01 NO 0.01 NO 0.2 

<1.0 5.6 130 

Berfllium 
Reporting 

Result Urnit 
NO 0.11 

NO 0.11 
NO 0.11 
NO 0.11 

NO 0.11 
NO 0.11 

NO 0.11 
NO 0.11 

NO 0.11 
NO 0.11 
NO 0.11 

NO 0.11 

NO 0.11 
NO 0.11 
NO 1.0 

NO 1.0 

NO 1.0 

NO 1.0 

NO 0.011 

NO 0.011 

NO 0.005 

NO 0.005 

0.65 

:::::. 

1a Refer to footnotes at end of table . .... 
(Xl 
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s Table 5.5-4a (Continued) 
Summary of Soil Metals Analyses at ER Site 103, Screening Sampling, July 1995 ~ 

~ 
Z 
r 

'1! 
II.> 

<.0 
01 

't. 
g 

('J1 
I 

('J1 
(J) 
C" 

~ .... 
C1> 
!" 

.... '" o 
IN 

-~ 

Sample Attributes 

ERSample 10 
COCII Sample Number (Figure 5.5-5) 

508933 103-GR-001-CI-SS 103-001 

508933 103-GR-002-o-SS 103-002 

508933 103-GR-003-O-SS 103-003 

508933 103-GR-004-0-SS 103-004 

508933 103·GR-005-o-SS 103-005 

508933 103-GR-006-o-SS 103-006 

508933 103·GA-007-0-SS 103-007 

508933 103·GA·008-0-SS 103-008 

508933 103·GR-009·0-SS 103-009 

508933 103·GA-QI0-Q·SS 103-010 

508933 103·GR·OI0-0-0 103-010 (duillicatel. 

508933 103-GA-QI1-0-SS 103-011 

508933 1 03-G A-012-0-SS 103-012 

508933 103-GR-012-0-0 103-012 (duplicate) 

03981 024978-04-103-GR 103-012 (off site) 
012-0-SS 

03981 024980-04-103-GR 103-012 (off site) 
012-0-SS 

03981 024979-04-103-GR 103-012 (off site) 
012-0-SS 

03981 024979-054-103-GR 103-012 (off site) 
012-o-SS0 

508933 103-GA-012-0-FB Field blank onsite 
(water) 

508933 103-GA-012-0-R Equipment blank 
onsite (water) 

03981 024979-00-103-Q12-R Equipment blank 
off site (water) 

03981 024979-08-103-012-FB Field blank offsite 
(water) 

SNUNM swrA Surface Soil Background Values 
c 

S Refer to footnotes at end of table . ... 
'" ~ 
~ 

< 

Metals (EPA 601017(00) (mglkg) o,b 

Cadmium Chromium

.' Reporting Reporting 
Sample Depth (ft) Result Umit Result .. Umit 

0 NO 10 NO 10 
0 NO 10 NO 10 

0 NO 10 27 J 38 
0 NO 10 220 38 
0 NO 10 NO 10 

0 NO 10 NO 10 

0 NO 10 NO 10 

0 NO 10 NO 10 

0 NO 10 NO 10 

0 NO 10 NO 10 

0 NO 10 NO 10 

0 NO 10 NO 10 

0 NO 10 NO 10 

0 NO 10 NO 10 

0 NO 1.0 9.1 2.0 

0 3.9 1.0 34 2.0 

0 1.9 1.0 8.8 2.1 

0 NO 1,0 6.9 2.1 

NA NO 0.10 NO 0.10 

NA NO 0.10 NO 0,10 

NA NO 0.005 NO 0.010 

NA NO 0.005 NO 0.010 

<1 17.3 

Mercury 

Result 
Reporting I 

limit ' 
NO 0.06 

NO 0.06 

NO 0.06 

NO 0.06 

NO 0.06 

NO 0,06 

NO 0.06 

NO 0.06 

NO 0.06 

NO 0.06 
• 

NO 0.06 

NO 0.06 

NO 0.06 

NO 0.06 , 

NO 0.10 I 

I 

NO 0.092 

NO 0.10 

NO 0.11 

NT 0.006 
• 

NT 0.006 

NO 0.0002 

NO 0.0002 

<0.25 
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S Table 5.5-4a (Concluded) 
o 

Summary of Soil Metals Analyses at ER Site 103, Screening Sampling, July 1995 '" ~ 
::!:I en z.
:c 
t; 
<D 
U1 

't. 
i::l 
R 

()l, 
()l 
0> 
(") 

~ 
.". 

~ 
0> 
.". 
o 
'" 

Sample Attributes 

Metals (EPA 601017000) (mg/kg)a.b 

Nickel Lead Selenium 

COC# Sample Number 
ERSamplelO 
(Figure 5.5-5) Sample Oepth (ft) Result 

Reporting 
Umi! Result 

Reporting 
Umi! Result 

Reporting 
Umit 

508933 103·GR-001·0-SS 103-001 0 NO 4.0 16J 38 NO 50 
508933 103-GR-002·0-SS 103-002 0 NO 4.0 28 J 38 NO 50 
508933 1 03-G R-003-0-SS 103-003 0 NO 4.0 25 J 38 NO 50 
508933 1 03-G R-004-0-SS 103-004 0 NO 4.0 52 38 NO 50 
508933 1 03-G R-005-0-SS 103-005 0 NO 4.0 NO 10 NO 50 
508933 1 03-G R-006-0-SS 103-006 0 NO 4.0 NO 10 NO 50 
508933 1 03-GR-007 ·O-SS 103-007 0 NO 4.0 NO 10 NO 50 
508933 1 03-G R-008-0-SS 103-008 0 NO 4.0 NO 10 NO 50 
508933 1 03-G R-009·0-SS 103-009 0 NO 4.0 NO 10 NO 50 
508933 103-GR-Ol0-0-SS 103-010 0 NO 4.0 10J 38 NO 50 

508933 103-GR-Ol0·0·0 103-010 (duplicate) 0 NO 4.0 NO 10 NO 50 
508933 103-GR-Oll-0-SS 103-011 0 NO 4.0 10J 38 NO 50 
508933 103-GR-012·0-SS 103-012 0 NO 4.0 NO 10 NO 50 
508933 103-GR-012-0-0 103-012 (duplicate) 0 NO 4.0 NO 10 NO 50 

03981 024978-04-103-GR
012-0-SS 

103-012 (off site) 0 8.2 8.2 5.7 N 0.60 NO 1.0 

03981 024980-04·1 03-G R
012-0-SS 

103-012 (oil site) 0 24 8.1 910 N 61 NO 1.0 

03981 024979-04-1 03-G R
012-0-SS 

103-012 (oil site) 0 NO 8.3 5 0.63 NO 1.1 

03981 024979-054-103-GR
012-0-SS0 

103-012 (oil site) 0 NO 8.2 9.2 0.62 NO 1.0 

508933 103-GR-012-0-FB Field blank onsile 
(water) 

NA NO 0.04 NO 0.10 NO 0.50 

508933 103-GR-012-0-R Equipment blank 
onsile (water) 

NA NO 0.04 NO 0.10 NO 0.50 

03981 024979-06-103-012-R Equipment blank 
ollsite (water) 

NA NO 0.04 NO 0.003 NO 0.005 

03981 024979-08-103-012-FB Field blank ollsite 
(water) 

NA NO 0.04 NO 0.003 NO 0.005 

SNUNM SWT A Surface Soil Background Values 
c 

11.5 21.4 <1.0 

::; 'EPA November 1986. NA =Not applicable. 
~ "Reporting limit for non-detects given as the minimum detection limit (MOL). Reporting limit for NO =Not detected at the MOL. 
;;: detections given as the practical quantification limit (Pal). NT =Not tested. 
(j, 'From OOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area. S =Reported value was determined from the method of standard 
~ COC =Chain of custody. addition. 
~ J =Concentration below the pal and greater than or equal to the MOL. SWTA =Southwest Test Area. 

mg/kg =Milligrams per kilogram. UTl =Upper tolerance limit. 
N =Matrix spike recovery exceeded acceptable limits. 
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S Table 5.5-4b 

Summary of Soil PCB Analyses at ER Site 103, Screening Sampling, July 1995 '" ~ 
~ 
Z 
r:n..,. 
~ 
<0 
en 
en..,. 
b 
0 
(') 

Sample Attributes 

ERSample 10 

t::3981 

Sample Number (Figure 5.5-5) 

024979-10-103 103-012 

012-0-55-10 

3981 024979-11-103-0 103-012 (Duplicate) I 
SS-11 

3981 0294979-20-103 Equipment blank 

GR-012-R (water) 

3981 0294979-22-103 Field blank (water) 

GR-012-FB 

Sample 

Depth (ft) 

0 

0 I 

NA 

NA 

PCB, Methods 8080 (J,IgIkg [soilJ. J,J.g!L [water])' 

PCB·1016 PCB·1221 PCB-1232 

" Reporting ..' Reporting Reporting 

Result Umit . :R~Sult Limit Result Limit 

NO 13 NO 13 NO 13 

NO I 13 I NO I 13 I ND I 13 

NO 1.0 NO 2.0 I NO I 1.0 

NO 1.0 NO 2.0 I ND I 1.0 

PCB-1242 
. Reporting 

ResOIt Limit 

NO 13 

I NO 

I NO I 1.0 

I NO I 1.0 

OJ 
I 

OJ 
0> c.. 

Sample Attributes 

PCB. Methods 8080 (J,IgIkg [soil]. Ilg/L [water]) 

PC8-1248 PCB-1254 PCB·1260 

COCtI Sample Number 

ER Sample 10 

(Figure 5.5-5) 

Sample 

Depth (ft) Result 

Reporting 

Limit Result 

Reporting 

Limit Result 

Reporting 

Limit 

3981 024979-10-103

012-0-55-10 

103-012 0 NO 13 NO 13 9.3 J 13 

3981 024979-11-103-0

SS-11 

103-012 0 NO 13 NO 13 12 J 13 

3981 0294979-20-103

GR-012-R 

Equipment blank 

(water) 

NA NO 1.0 NO 1.0 NO 1.0 

3981 0294979-22-103

GR-012-FB 

Field blank (water) NA NO 1.0 ND 1.0 NO 1.0 

~ 

~ aReporting limit = practical quantitation limi!. 

!'> Ilglkg Milligrams per kilogram. 
~ 
9 

IlglL 
COC 

Milligrams per liter. 
Chain of custody. 

J = Concentration below the practical quantitallon limit. 
:::: NO = Not detected at Ihe minimum detection limit. 
~ PCB Polychlorinated biphenyls. 
-..j 

0> 

!!:J 
~ 



ER Site 103 is located in the H-2 Hydrological Zone identified in Section 3.6.3. This is the 
fault complex area with unconfined to semiconfined alluvial aquifers. The depth to ground 
water is 347 feet at Monitoring Well LMF-1 installed at the Large-Scale Melt Facility. The soil 
infiltration rate is estimated to be on the order of 0.1 centimeter per year (see Section 3.6.2). 
Because of the limited precipitation (less then 9 inches per year) and the great depth to 
ground water, ground water is not considered a primary pathway (SNUNM March 1995). 
Ground water will not be investigated unless the subsurface soils are significantly impacted by 
COCs indicating a potential for ground-water contamination. 

Potential Public Health Impacts 

Public health and environmental impacts associated with ER Site 103 (Figure 5.2-3) include 
dermal exposure and inhalation or ingestion of soil, provided the subsurface soils are exposed 
during excavation. However, as a subsurface contaminant, these pathways are improbable. 
Therefore, these pathways are considered secondary. 

5.5.4 Data Needs/DQOs 

The primary data needs for ER Site 103 are to confirm previous sampling data and to fully 
characterize the scrap yards and other sources at the Large-Scale Melt Facility as a potential 
source of hazardous waste or other hazardous constituents. This characterization will include 
defining both the nature and the extent of waste present in the environment at the site 
(Table 5.5-4). These data will be used to support a site risk assessment and, if necessary, 
will provide an analytical framework for remedial design. Sections 4.2.3.3.7 and 5.2.3.3.8 of 
the PIP (SNUNM February 1995) identified all other receptors and receptor scenarios and 
they have been considered. Level III analyses will be performed on all off-site samples to 
support a risk assessment jf COC concentrations are above action levels or background 
concentration levels, whichever is higher. 

Table 5:5--4 5i'5~'5 
·Jc ·', : ' d 

Data Quality Objectives for ER Site 103 

Data Type Data Needs Action 

Source characterization Characterize nature and extent of 
subsurface contamination in soils. 

Collect subsurface soil samples 
and analyze for COCs. 

Environmental characterization None. None. 

Potential receptors None. None. 

COC =Contaminant of concern 

AU10-97IWP/SNL:A4219,DOC 5801462,184,03,000 111141978:42AM 5-58 
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~ Table 5.5-iTl 
o 

o 
w Summary of Nonintrusive and Intrusive Sampling at ER Site 103 g 
~ 
,~ " 

Nonintruslve Sampling 

Survey Type 
UXO/HE 
Survey 

Radiological 
Survey 

GPS 
Survey 

Number 01 Units 3.3 acres 3.3 acres 4 points 

(J1, 
CJ) 
I\) 

. Intrusive Sampling 

Field In-House Laboratory 
Screen 

.~ 
> n 
::J 

D 
<ll C 

E 
0 » 

() () :~
E ...J » '" e » 
<ll Cl.. a. '3 a. 
12. J: 0 0 0 

l '-' <ll Cl.. '-' 
J:ll If) U >:. Il) If) 

Il) e >. .~ Ol e 
m D U J: C U
in L.L c c ro 

::J Cl.. Q) D Q) .c: 2i.c II: 8. () a. Q) 0 '-' tna. 
~ 1 

(f) () iii ~ 
x (f) 

<i: E C) ~ w 0<ll :s <ll 
If) '" 0 '" E () , :£ ::J c E ~ 

~ 
() 

~ iii u; 0Sample Number of Sample If) E 0 Cl.. ro E J:e '" 6 .~ 

Name 01 Sample/Location Media Sample Type Samples Depth 
w <ll > J: c """ J: ro Cl.. 

C) ::1! J: ::1! C) (f) f ::J <i: a. ::1! () C) f-

Ethylene glycol coolant line Soil Borehole 4 0-1.5 f1 4 4 1 

Soil Borehole 4 3--4.5 f1 4 4 1 

Soil Borehole 4 6-7.5 f1 4 4 1 

Soil Borehole 4 9-10.5 f1 4 4 1 
L.~_ 

QAsamples Soil Duplicate 3 1 1 1 

Water Field blank 3 1 1 1 

Water Rinsate 3 1 1 1 

Water Trip blank 3 0 
1----- .. .... ._ ~..-.~ ..~~.._. L ••_. 

TOTAL 0 0 0 0 19 19 0 0 0 0 0 0 7 0 

OU-Site Laboratory 

» n. 
0 
'-' If) e 
2i0 

0 (f) 
C') 0 roa:o .c: 

s: 0 n. 
12 « 

~ ,0
'" g;; ED ::J 0c <.0 ·c::J s: I'

8. ~ N 

~ ::J a:o 

IS E -
'-' If) 

IJ) If) .0. E .2 ()
() <ii ~ 

:J

§ ·iii 0 0(jjW 1:0. >
J: ::1! ::1! !!!. () f (f) 

1 I 

1 

1 ' 

1 
... .

..

1 

1 

1 

0 

0 0 0 0 0 0 7 

Q 
w 
o 

Note: For definitions of abbreviations, see List of Abbreviations and Acronyms.'" '" 



5.6.4 Data Needs/DQOs 

The primary data need for ER Site 117 is characterization of the SWMU as a potential source 
of hazardous waste or hazardous constituents. This characterization will include defining both 
the nature and the extent of waste (see Table 5.6-1). The main focus of the characterization 
will be to excavate the pits, remove the contents, and verify that COCs in the excavation walls 
and floor after excavation are below action levels. Sections 4.2.3.3.7 and 4.2.3.3.8 of the PIP 
(SNUNM February 1995) identified all other receptors and receptor scenarios. 

Table 5.6-1 

Data Quality Objectives for ER Site 117 


Data Type Data Needs Action 

Source characterization Characterize nature and extent of Collect confirmation samples in the 
contamination in walls and floors of pit walls and floors after excavation. 
the excavations. 

Environmental None. None. 

None. None. 

5.6.5 Voluntary Corrective Measures 

Because sodium is highly reactive and because buried drums of the material may still exist in 
the pits at ER Site 117, a subsurface sampling program conducted at the pits could present 

potential hazardous conditions. Therefore, ER Site 117 debris will be investigated and 
removed by a VCM in a one-pass process. The objective of the VCM is to investigate and 
excavate the geophysical anomalies and soil in the sodium disposal pits to determine whether 
it is hazardous or nonhazardous. If soils are found to be nonhazardous, based on soil 
samples collected during the VCM, the site will be proposed for no further action. If 
hazardous materials or contamination is found, the excavated material will be properly 
disposed of. eliminating potential oft-site migration. The site may then be proposed for clean
closure, pending confirmatory sampling results. 

The VCM will start with an electromagnetic (EM) survey of the area to define the locations of 
the pits. When the pit locations and sizes have been determined, a VCM plan will be developed. 
The specifics of the plan will depend on the results of the EM survey. The plan will identify 
specific soil and debris removal procedures. sampling procedures, and waste management 

and health and safety procedures for the VCM activities. Conceptually, when t~.~pitshaye>been 
identified and the VCM plan developed, each pit will be excavated by backhoe toa depth of at 
least12feet. The debris and soil will be stockpiled on site until final treatment requirements 
can be determined. All stockpiled material will be protected from surface-water run-oft. 
Excavation will continue until visual evidence of debris in the pit ceases and there is no further 

AU10-97/WP/SNL:R4219.DOC 301462.184.03.000 11114/978:42AM5-68 



Table 5.6-2 w 

L. 

o 
Summary of Nonintrusive and Intrusive Sampling at ER Site 117 m 

tV 

'f? 
'-' 
CO 
o 

Q '" 
l'! 
l> 

'. ,...... :' > "< 

Survey Type 
UXO/HE 
Survey 

Radiological 
Survey GPS Survey 

NumtJer 01 Units 2.7 acres 2.7 acres 50 points 

01 
I 

""-I ...... 

" .,. 
.', ... . ,..•.'........ :.::' .. 

. ..... :.::...... C) .••.. ':' •...•••.•. :........... ,., •.. .......... :." .. .......... ... ..... . . ", . 

Field 
In-House Laboratory Off-Site Laboratory screen 

i?:
S
"'5 
:J u
"0 

S 
(I)c: 0. 

<U 0 >. 0 Ul 
E 0 .~ (') S <U 
E 0 >. u e >. co .c

.J 0. S 0. 

I~ 
0 0.<U Q.. 0 0 0 0 

<i:O'l 
I u ~ Q.. u "" r0 w If) 

"0 'E (I) If) 0 E<i3 0 >. O'l e If) ~ 

"0 t3 I 
.()j c: 13 "0 1L 15 .:' S.Cl c: c: <U c: c 

f
(if G:: :J W "0 (I) .c w 

to :J .J 

~ 
ro "".c Q.. 0 Q.. 0. !!l 0 U 0. 0 0 :s N 

0. ~ 0. Q Ul 
~ ~ 

>< Ul ;; 0. C ~ ro E ro 0 .;";' llJ ro E u E:J ~ E If)

!!1 If) 0 (/) E CD .s :J c E 0 If) II) a. :J gII) 

0 ro :i: 'iii ii5 0 0 ro ro :J
If) ro 0 E ro E I § ·in "§ 0Sample Number Sample e Q; Q; If) 

(5 .~ Q; Q;0 llJ ro Q.. c: x I ro Q.. llJ (I) .c 0 >
Name of Sample/Location Media Sample Type 01 Samples Depth CD :2' > I :2' CD f :::> <i: 0. :2' 0 CD f- I :2' :2' 0 f > Ul 

~lIll.!dls[losal pit rI t Soil Grab lOa 0-6 in, 10 10 -2 2 
---- ._-- -~--------~--- ~------ --- ~---

-~-

Sodium disposal pit 112 Soil Grab lOa 0-6 in, 10 10 .LL 
Soclium disposal pil1l3 Soil Grab lOa 0-6 in, 1010iTU -2 2 i. 

" 
Sodium disposal pit 114 Soil Grab lOa 0-6 in, 10 10 TI~ __.L..l_. -2 2 

Sodium ctlsposal pit 115 Soil Grab 10" 0-6 in. 10 10 -2 2 L 

QA samples Soil Duplicate 5 0-6 in, 5 5 + 1 
Soil Field blank 5 NA 5 5 + 1 

-
Soil Rinsate 5 NA 5 5 + 1 
Soil 0 NATrip blank 

-~- _. ~-.. -~-~ - -- ._--------'----- I__~_: ____~ ___ L •. _~_ _. 

...... ....... 1 J / ....... ,. .: 
. ,L • ••. ... 1 J I I.·· I .1._J_J_L_J_J_L_r_LL]-~D-_J J 

aDoes not Include analyses 01 stockpiled sOils for waste management purposes, This will be developed in the VCM Waste Management Plan lor ER Site 117, 

Nole: For definitions of abbreviations, see List of Abbrevialions and Acronyms. 
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•Because many ot the tests conducted at SNUNM are classified, this SNUNM reference number refers to an SNUNM 

Environmental Safety and Health Records Center coding system intended to maintain the confidentiality of SNUNM employees. 
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SNLIDOE Response 

to 


Request for Supplemental Information-RCRA Facility Investigation Work Phm for 

Southwest Test Area (OU 1335) Sandia National Laboratories, March 1996 


GE:\fER.:\L COMMENTS 

1. 	 Sites which are proposed but not approved for NF A may require a separate RFI Work Plan. 
or an addendum to this RFI Work Plan, in order for the investigation to be completed. 
Additionally, Sandia has indicated that some of the NF A proposals have not been submitted 
to EPA or NMED as of this date. SNLINM must specify the schedule for submittal of these 
NF A proposals. 

Response: Table 1 of this response lists au 1335 ER Sites and dates of past NFA submittals 
along with a draft schedule for future NF A submittals. 

6,6A 
14 
17 
38 
39 
53 
54 
55 
56 
85 
86 
89 
90 
91 
103 
108 
109 
112 
115 
117 
191 
193 
194 

June 1996-Batch 4 
June 1995-Batch 2 
June 1995-Batch 2 
October 1996-Batch 5 

October 1996-Batch 5 

Janua 1997-Batch 6 
Au ust 1997-Batch 8 

1997-Batch 6 

ust 1997-Batch 8 
97-Batch 7 

997-Batch 6 

Janua 1997-Batch 6 
Au ust 1997-Batch 8 
Au ust 1995-Batch 3 

June 1998-Batch 11 
Janua 1998-Batch 10 

Se tember 199B-Batch 12 

June 1998-Batch 11 

Ma 1999-Batch 13 
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2. 	 Because the surface soil at most of these sites may contain the highest concentrations of 
contaminants, surface soil sampling must be taken from less than 6 inches. 

Response: Surface soil samples have been and will be collected from depths of less than 
6 inches below ground surface, as stated in Appendix E of the OU 1335 RFI Work Plan, 
Section E.2.2 Surface Soil Samples, and in accordance with Field Operating Procedures 
FOP 94-52, Spade and Scoop Method, or FOP 94-23, Hand Auger. 

SPECIFIC COMMENTS 

Section 3.0 

1. 	 Page 3~25, Paragraph 2; "Figure 3.6~2 shows the background sample locations .•." 
Figure 3.6-2 is the vadose zone hydrogeologic setting. The above sentence probably refers 
to Figure 3.6-3 which shows background sample locations. SNL will confirm whether this 
is correct. 

Response: Page 3-25 has been modified to refer to Figure 3.6-3 as showing the background 
sample locations. 

2. 	 Page 3-33, Table 3.6-6; "Background Concentrations of Metals and Radioisotopes for 
OU 1335" 
According to page 3-25, Paragraph 1, Table 3.6-6 refers to soil or surface-water samples. In 
Paragraph 2, Table 3.6-6 is described as summarizing the results of the soil analysis. The 
title of Table 3.6-6 does not specify the matrix analyzed. Regarding Table 3.6-6, the 
number of data points used to determine the background range and UTL must be specified; 
that is, the number of data points of each constituent of concern must be added to the table. 
Also, an indication must be provided regarding how these data compare to site-wide 
background data. 

Response: Table 3.6-6 has been revised to present the DOE OB suggested maximum soil 
background levels (95 th percentile upper tolerance levels [UTL]). These are the agreed-to 
background levels by NMED and SNLlNM. 
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3. 	 P~lge 3-38, Figure 3.6-"'; "Groundwater Monitoring Wells in the Vicinity of Southwest 
Test Area" 

The A VN-1 and A VN-2 \vells are not located correctly. The map must be revised to show 

the well symbol approximately :2000 feet to the west of the location presently marked on the 

figure. 


Response: Page 3-38, Figure 3.6-4, has been modified to correctly reflect the location of 
Wells A VN-1 and A VN-2. 

Section 4.0 

4. 	 Page 4-4, Section 4.1.3.1; "Each OU 1335 S\VMU that is proposed for an NFA 
decision has met one or more of the following criteria: ..." 
The NFA process and criteria must be updated to those listed in Annex B of the Document 
of Understanding. 

Response: Page 4-4, Section 4.1.3.1, has been modified to include the five NFA criteria listed in 
Annex B of the Document of Understanding. 

5. 	 Page 4-6, 4.1.3.3 SWlVIUs Proposed for Limited Confirmatory Sampling to Support 
NFA Determination; " ...each site must meet one of the three criteria ... " 
See Comment 4. 

Response: Page 4-6, Section 4.1.3.3, has been modified to refer to the five criteria listed in 
Section 4.1.3.1. 

6. 	 Page 4-13, Paragraph 2; "Based on the described studies, SNLINM does not believe it 
is necessary to sample for HE at the following sites where OB/OD occurred." 
Information based on interviews and/or partial facility records may give an incomplete 
picture of how high explosives (HE) were used and whether explosives tests went 
high order. OBIOD sites must be evaluated based on HE data from each site. Soils at 
ER Sites 55, 85, 86, 91, 109, and 193 must be sampled for HE (preferably at ground zero) to 
confirm existing site information. 

Response: The Dugway Study performed by the U.S. Army Armament Headquarters in 1992 for 
EP A, showed that for firing tests with explosives of less than 2000 pounds, residual HE in the soil 
does not present a significant carcinogenic risk level «10'6) to human health and the environment. 
or a significant toxicity level (Hazard Index 0.19) (see Appendix F, OU 1335 RFI Work Plan. 
March 1996). Currently, studies are underway at SNLlNM ER Sites 58, the Coyote Canyon Blast 
Area and 66. the Boxcar Site, to compare these data. The results will be presented in a forthcoming 
publication. Preliminary data review from these t\\'o sites suggest the Dugway Study is validated. 
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ER Site 55 VCM activities are planned because of the presence of elevated radionuclides 
detected in the soils. As part of this activity, surface soil samples will be collected near ground 
zero and will be analyzed for high explosives. The sampling plan will be detailed in the 
forthcoming VCM Plan. 

ER Site 85-Soil samples collected from ER Site 85 were analyzed for HE and will be presented 
in the forthcoming NF A proposal. 

ER Site 86-An NFA proposal for ER Site 86 was submitted to the NMED in January 1997 
(Sandia National LaboratorieslNew Mexico, January 1997). No explosives \vere sampled at this 
site because the amount of explosives detonated were well-documented (from a few grams per 
test to 5 pounds per test). This volume is well under the 2000 pound limit that was determined 
by the Dugway study to be the minimum amount of explosives that would release detectable 
amounts of residue, as discussed in Section 4.1-4 of the 1335 RFI work plan. For explosives that 
may not have fully detonated, because of the classified nature of the tests and the possibilities of 
safety hazards that would have been associated with leaving undetonated HE on the ground after 
a test, unexploded material was removed. 

ER Site 91-From discussions with the NMED OB during the VCM activities conducted at 
ER Site 91 during September 1996, it was agreed that soil samples would be collected from the 
firing site (test trench) and analyzed for HE. The results are being evaluated and \vill be 
published in the forthcoming NF A proposal for ER Site 91. 

ER Site 109-Soil samples collected from ER Site 109 were analyzed for HE and are presented 
in the NF A proposal submitted in August 1997 (Sandia National Laboratories! New Mexico, 
August 1997a). The results showed nondetect for all samples (including QC samples). 

ER Site 193-An accurate history of each test exists, which indicates that all the firing tests were 
high-order. For this reason, no HE analysis was performed. An NF A proposal has been 
submitted for ER Site 193 (Sandia National Laboratories! New Mexico, August 1997b). 

Section 5.0 

ER Site 14 - Burial Site (Building 9920) 

7. 	 A meeting between NMED and SNL since this draft work plan was submitted resulted in 
the follo\',ing points of agreement and issue clarifications on the assessment approach for 
the accelerated sampling of Firing Site 3 at ER Site 85: 

• 	 Firing Site 3 will be resurveyed for surface radioactive anomalies by the SNLINM 
Radiation Protection Operations because documentation of earlier surveys is not 
available. 
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• 	 The number of samples and the sampling locations planned for Firing Site 3 are 
acceptable. 

• 	 Isotopic uranium analysis will be performed at each sampling location in conjunction 
with gamma spectroscopy. 

• 	 20% ofthe samples collected \vill have split samples analyzed by a CLP laboratory for 
verification purposes. 

• 	 Soil at the sampling location closest to the center of Firing Site 3 will be analyzed for 
high explosives residue with a split sample analyzed at a CLP laboratory. 

Response: The investigation process at this site was accelerated as the result of proposed 
construction on Firing Site 3. Field sampling has been completed at Firing Site 3, and the data 
have been submitted to the NMED for review. NOTE: Firing Site 3 is technically a subsite of 
ER Site 85. According to a Bullets of Understanding Memo dated May 13,1997, the NMED 
concurred with the results of SNLINM' s investigation. A risk assessment was performed on the 
data and has been submitted to the NMED. Formal response of the evaluation of Firing Site 3 
from the NMED is still pending. 

8a. 	 Page 5-4, Paragraph 1, 2, and 3; "(Ref.844)" 
Reference 844 is not included vvithin Section 6.0 References. 

Response: This reference (844. ES&H Record Center Number ER/613411335/85/INT/96-211) 
has been added to the reference section. 

8b. 	 Page 5-7,5.2.3 Conceptual Model, Paragraph 2; "Figure 5.2-3 shows the probable 
location of the pit." 
If fluorescent light bulb glass shards are not found at the probable pit location, other 
locations should be investigated. This may require investigating other possible pit sites or 
expanding the current sampling grid to encompass a larger area. Another investigative 
option would be to carefully blade off the area using a dozer (or other appropriate heavy 
equipment) to determine the exact pit location. 

Response: The area was surveyed using surface geophysical investigation methods. Also, 
further interviews were conducted to try to determine more specifically where the glass 
shards may have been buried. Although no significant geophysical anomalies were delineated. 
an extensive exploratory trench system was excavated in the suspected burial area. and soils 
were sampled and analyzed for the contaminants of concern. On June 26,1997. Will Moats, 
Art Montoya and Bill McDonald of the )JMED 08. met with Bob Galloway and 
Skip \Vrightson. ofSNLf:t\;'M. at ER Site 14. SNLfNM's sampling plan and approach was 
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presented to the NMED OB, who had no comments on the approach (Wrightson. June 1997). 
The results are being evaluated and will be presented in the forthcoming NFA proposal. 

9. 	 Page 5-4, Paragraph 3; " ... an aboveground explosive test was conducted with 6,000 to 
8,000 fluorescent light bulbs ... " 
Soils at the location of the light bulb test must be sampled for HE and metals 
(including Hg). 

Response: The specific location of the tiring site of the light bulb test was unknown but believed 
by site workers to be in the general area of Firing Site 2 of ER Site 85. Surface soil samples were 
collected from this area on June 18, 1997, and analyzed for HE and metals (including Hg) 
(see Section 5.3 and Figure 5.3.5a: the area labeled the VGES Tanks is the general area for 
Firing Site 2). The analytical data are currently being evaluated. The technical approach and 
results will be presented in a forthcoming NFA proposal. 

10. 	 Page 5-11, 5.2.5.2 Intrusive Samplingj "A 20- by 20- foot grid centered on the burial 
site location will be set up ... " 
If the pit location is not known for certain (see Comment 8) how will SNL know if they are 
centered on the burial site? Additional samples may be required to determine the extent of 
the pit and potential contaminants. If the pit location is known, a map must be included that 
shows the actual placement of the sample grid with respect to the pit. 

The glass shards and soil that remain may be a safety hazard. SNL must consider the 
removal of this soil, if no contaminants are found. 

Response: The general area of the pit has been investigated, a surface geophysical survey has 
been performed, and an exploratory trench was excavated and sampled. An NFA report detailing 
the field activities is forthcoming. (See Comment 8b). 

The few glass shards found at ER Site 14 are scattered and do not present a significant physical 
hazard to site workers. 

ER Site 85--Firing Site (Building 9920) 

II. 	 Pages 5-13 and 5-16. 
Potential Constituents of Concern (COCs) are listed on these two pages. Nickel was used 
and possibly released at Site 85, and must be included in the list of metals to be analyzed for 
on page 4-15. 

Response: Page 4-15 has been modified to include nickel in the Analyte List. 
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12. 	 A meeting between NMED and SNL since this proposed work plan was submitted resulted 
in the following changes to the characterization approach proposed in the draft work plan: 

• 	 Recent process history for the site indicates that the potential release of organics just 
outside the door of Building 9920 consisted of cleaning pieces of sheet stainless steel 
with isopropyl alcohoL Because no appreciable release has likely occurred, no soil 
sampling is necessary. 

• 	 An expanded geophysical survey will cover the area west and east of the cable run 
boxes west of Building 9920 to try to locate the former test pits at Firing Site 1. 

• 	 If the geophysical survey detects anomalies that could be pit locations, boreholes \vill be 
drilled to collect samples at least 12 feet below grade. Ifno anomalies are detected. 
three boreholes will be drilled west of the existing locations at Firing Site 1. Borehole 
locations will be selected based on consultations with NMED Oversight Bureau. 

• 	 Soil samples will be collected in the gridded area on figure 5.3-5a of the draft RFI Work 
Plan northwest of Building 9920 in the general location of the former surface firing site. 

• 	 Because of the small number of samples being collected. all of the samples will be 
analyzed by one of DOElSNL's off-site eLP laboratories. 

Response: This field work has been completed as set forth by our agreement with the NMED at 
a meeting conducted on June 5, 1997. and a subsequent Bullets of Understanding Memo (Sandia 
National LaboratorieslNew Mexico. June II, 1997). Results will be presented in the 
forthcoming NF A proposal. 

13. 	 Page 5·20, Table 5.3·1; Summary of Analytical Results at ER Site 85 
In soil samples taken in August of 1995. the maximum concentrations of arsenic. barium, 
lead. and silver are above the proposed 95th UTL or 95th percentile of the corresponding 
background concentration as listed in the report Background Concentrations ofConstituents 
of Concern to the SNUNM ER Project and the KAFB IRP (March 1996). A summary of 
the entire data set for the 5 boreholes must be included in the work plan instead of just the 
ranges. The locations (including depths) of the samples must be shown on the map and/or 
table. 

Footnote (a) at the bottom of Table 5.3-1 references the October 1994 background report for 
the data given; however, these data do not match those found in the referenced October 
report. However, the data do match the OU 1335 background data presented on page 3-33. 
Besides the background data provided. a comparison must be provided showing how the 
data on page 3-33 compare to the UTLs and 95th percentiles proposed in the March 1996 
report. 
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Response: Table 5.3-1 has been revised to summarize the sampling results for metals, HE, and 
radioisotopes, Tables 5.3-la, 5.3-1b, and 5.3-1c respectively, and compare them to NMED OB 
suggested background levels. 

14. 	 Page 5-23, Table 5.3-2 Data Quality Objectives for ER Site 85 
At Building 9920, VOC's must be added to the list of analytes at exterior doors and/or at the 
location that VOC's were released (see Comment 12). 

Response: As set forth by the Bullets of Understanding Memo (Sandia National 
LaboratorieslNew Mexico, June 11, 1997), VOCs will not be analyzed. See Comment 12, first 
bullet. 

15. 	 Page 5-24, 5.3.5.3 Intrusive Sampling, Paragraph 3; ''If the GPR detects pits or a 
trench to the west of the cable run boxes.••" 
It is not clear where the cable run boxes are in relation to Building 9920 and the 5 borehole 
sample locations. This relationship must be shown on Figure 5.3-3 and, if possible, on 
Figure 5.3-5a. Soils at Firing Site 1 must be sampled both east and west of the cable run 
boxes, and north of Building 9920, to address the site location discrepancies. 

The work plan does not address whether the 1995 boreholes were centered on known pit 
locations. Although testing was reported to have been north of Building 9920, no boreholes 
were drilled in this area. 

At a minimum, surface soil samples must be collected and analyzed for beryllium, 
cadmium, and explosives. A borehole must be drilled in the center of each pit location to a 
depth of at least 12 feet. Borehole samples must be collected at 3 foot intervals and 
analyzed for beryllium and explosives. 

Response: Surface soils and boreholes have been sampled both east and west of the cable run 
boxes and north of building 9920 as set forth by the Bullets of Understanding Memo (Sandia 
National LaboratorieslNew Mexico, June 11, 1997). The individual pits could not be located 
either from interviews with site personnel or by a geophysical survey conducted in 1997. The 
general area where the pits were located was identified. This is where the boreholes were drilled. 
The boreholes were sampled at 3-foot intervals to a depth of 17 feet. All soil samples were 
analyzed for RCRA metals, including beryllium and cadmium, explosives, and radionuclides. 
The data will be presented in the forthcoming NFA proposaL Figure 5.3-3 has been modified to 
show cable run boxes. The scale on Figure 5.3-5a is too large to show the cable run box 
locations. The cable run box locations and all surface sample and borehole locations to date for 
Firing Sites 1 and 2 are shown on the attached Figures, I and 2. 

ALJ10-91/WPISNL:R4219COM 	 301462.1B4.03.000 11/18/978:45AM 

Attachment A 

Page 8 of 17 




---

MoopId_980018.a 10122/97 SNL GIS ORa. $112tS OHolfrlol1 dhQ8Q01S...... 
"'MOO 416!KJO 4"000 

I 
'-....."+ ~" 

" "-

" +-.....",

'~, " 
...., '-, '""-----" 

Firi/Si~1+ + 
8S-1-GR-23 

85-1-GR-~ • 
85-1-GR-22.. ....

85-GR-1985-GR-2~Firing Site 2 
. .;~V~~~~l~ 

~ 
,......... , .... /'''! i 

...~"',.... 85-29 85-30 
'';", 


85-GR-14
~5",,=.13 ~ 
.~~. a5-3;~ ; ..... ....... 


+ 
~ 

85-GR-15',.\..,..,..""","....••. 
85-GR·12 .... + ~ 85·31 


85-GR-l1 
 " /"'~lVaES Tank 
./" f 

Location 
,,/' [ -r----- /' 

I
i 
[ 

I 
I 
I-----..---------- I 

I 

I 
I 
I+ + + I 

I 
I 

416!KJO 417000 

Legend 

• 

[8J 

Borehole Location 

Cable Box 

Road 

ER Site 85 Boundary 

Figure 1 
ER Site 85 

Surface Soil Sample Locations 
Firing Sites 1 &2 }_a_

() 
! 

n 
! 

so 

~~.
"""1 .-

Building 
Sandia National Laboratories. New Mexico 

Environmental Geo ra hie Information S stem 

Attachment A 

Page 9 of 17 


http:5",,=.13


Mopid_980018 10/22/97 SNl GIS ORO. e8211 OHolfrich dMOOOls..om 
416IJf)(J 416900 417000 

+ 


~ ..... ...~ .., + + + '" 8;! 

Firing~ 

85-BH8• 
1s5-BH~ 85-BH3 

85-BH2 
85-BH7. rgJJ ~.!--""":'=1,.....< •••• , , 

85-SHa.'" "\, 
'~:'x ~\ \ 5tl"~"" 1.~~\..1', ...• Firing Site 2 

\.. <' 8S-BH+ 
.~~..,,~.. " ~ " 

.., + +" 
:! 

,/...."-")i 
...// /' i 

~". I 
_I-----~". I 

I 

! 
I~-------------------------~--~~ 

~""..-............-" -' I 

J ----------- i 
I-------.....,--.-.---~-- I 

I 

~ + I" + + ! 
I 
! 

L-______~__________________________________________~__~~__~! I 

4111800 4l1!J900 417000 

Legend Figure 2 
Borehole Locations at 

• Borehole location ER Site 85 

Cable Box 

Road 
o, 16 SO 

ER Site 85 Boundary 
11 

Building 
Sandia National Laboratories. New MSlCico 

Environmental Geooraphic Information Systemi I 

Attachment A 

Page 10 of 17 




16. 	 Page 5-25, Figure 5.3-5a Potential soil sampling locations at ER site 85 and Page 5-16, 
Paragraph 1 
It would seem more probable that the steam explosions at Firing Site 2 would result in a 
distribution of contaminants spread radially about the VGES tank. SNL must explain their 
rationale for believing that contamination is restricted to the northernmost comer of the 
tank.. Unless a reasonable explanation is provided, in addition to soil sampling already 
planned, at least four additional samples of surface soil surrounding the collar of the tank. 
must be collected. The four samples must be analyzed for nickel, cadmium, chromium. and 
uranium. 

SNL must identify and sample surface soils at locations where wastewater and simulated 
core material waste were dumped on the ground as a result of Firing Site 2 activities. 

SNL must explain how and where the simulated core material was "burned" for the Firing 
Site 2 tests. 

At a minimum, surface soil samples must be collected at Firing Site 3 and analyzed for 
explosives and uranium. 

Response: The information regarding the possible radiological contamination comes 
from a memo sent by the principal individual involved in the tests. This information was 
conjectural, based upon the activities at the VGES tank. In March 1994, RUST-Geotech Inc. 
performed a surface radiation survey in the area, which included the soils around the north VGES 
tank. A radiological anomaly was detected in the soils in this area with a gamma activity range 
of 13-50 J.LRIh. The soils were initially identified as "shine" off the pressure vessel. A sample 
was collected on September 2, 1997, and analyzed for radioactivity using gamma spectroscopy 
analyses. The results indicate that low activities of depleted uranium are present in the soil at 
this location. In October 1997 four additional samples were collected around the collar of the 
tank and analyzed for RCRA metals (including nickel, cadmium, and chromium), HE, and 
radioactivity using gamma spectroscopy analyses and isotopic uranium. The RUST-Geotech Inc. 
survey identified only one area of anomalous radioactivity at ER Site 14/85 (RUST-Geotech Inc., 
December 1994c), and SNLlNM sampled the soil as discussed above. No further sampling for 
isotopic uranium will be conducted in this area unless warranted by the evaluation of the gamma 
spectroscopy analyses. 

The primary source of information regarding the reported burial of the corium thermite is from a 
memo dated October 28, 1991 (Ref. 60 in the OU 1335 RFI Work Plan). According to this 
memo, the burial area is 140 feet west of Building 9920 and is the same area where the glass 
from the fluorescent bulb experiment was reportedly burled (Firing Site 2). 
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The most reliable source of information, an interview with an individual directly involved with 
the experiment (Ref. 844 in the OU 1335 RFI Work Plan), states that no radiological material 
was buried at the site. Radiological debris was turned over to the radiation protection personnel 
after the tests and was removed from the site. Also, according to this reference. the glass from 
the fluorescent bulb explosive experiment was believed to be about 10 feet west of the north 
VGES tank. 

Firing Site 2 has been extensively investigated, both with an electromagnetic geophysical survey 
(March 5, 1997) and with a 400-linear-foot exploratory trenching and soil sampling operation to 
investigate subsurface soils (July 9, 1997). In addition to this and the radiation survey discussed 
previously, surface soils were collected from the locations described in the RFI work plan as was 
the collar of the North VGES tank. Until these data can be fully evaluated, no further 
investigation is proposed for this area. 

The simulated core material (or corium thermite) for the Firing Site 2 tests was prepared and 
"burned" by mixing the powders to the desired composition and loading it into a crucible. The 
crucible was loaded into the top of the tank (Ref. 844). All personnel were evacuated and the 
powder was ignited with either a length of pyrofuse or a nichrome wire. After the thermite 
reacted to completion, the melt was dropped into the VGES tank, and the resulting interaction 
was recorded (Ref. 839 in the OU 1335 RFI Work Plan). 

Surface soil samples have been collected for Firing Site 3 (see Comment 7), and the results have 
been presented to the NMED. Additional data and results will be presented in the forthcoming 
NFA proposaL 

17. 	 Page 5-26, Figure 5.3-5b Potential soil sampling locations at ER site 85 
The sample coverage at Firing Site 4 is not adequate. At flring sites with a known ground 
zero, a sample must be taken at ground zero. In addition, it may be preferable to construct a 
radial sampling pattern that is centered at ground zero. At a minimum, surface soil samples 
must be collected and analyzed for barium, explosives, and uranium. 

Response: During sampling activities conducted at Firing Site 4 on June 18, 1997, discolored 
soils were observed at ground zero. Three soil samples were collected from this area (attached 
Figure 3, 85GR-26, 85GR-27, and 85GR-28) and were analyzed for RCRA metals and HE, and a 
gamma spectroscopy analyses was performed on all samples. Results will be presented in the 
forthcoming NF A proposal. 
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18. 	 Page 5-28, Table 5.3-3 Summary of Nonintrusive and Intrusive Sampling at 
ER Site 85 
This table must be adjusted to include VOC's for the area surrounding Building 9920 (see 
Comment 14) and HE for each firing site location. 

Response: As set forth by the agreement with the NMED (Bullets of Understanding Memo. 
(June 11, 1997), VOCs were not sampled at this area because of the unlikely probability that any 
material would remain. The solvent in question was isopropyl alcohol (see Comment 12). Soils 
have been analyzed for HE at all firing sites. Table 5.3-3 has been revised to reflect this. 

ER Site 91-Lead Firing Site (Thunder Range) 

19. 	 Page 5-35, Paragraph 2; "Lead concentrations in the borehole samples ranged from 
nondetected to 17 mg/kg, ... " and Table 5.4-1 Summary of Radiological Analysis at 
ER Site 91, July 1995 
A summary of the entire data set for the 3 boreholes must be included in the work plan 
instead ofjust the ranges. Sample locations must be cross-referenced on a map. In 
addition, see Comment 13. A lead concentration of 17 mg/kg is above the proposed 
95th percentile (11.8 mg/kg, Background Concentrations o/Constituents o/Concern to the 
SNUNA1 ER Project and the KAFB IRP (March 1996), which presumably characterizes 
background within the southwest area subsurface soils. 

Response: Table 5.4-1 a and 5.4-1 b show the entire data set for the three boreholes sampled in 
July 1995 has been included. 

20. 	 Page 5-40, 5.4.5.3, Subsurface Sampling 
SNL must provide its rationale for only sampling to a depth of 3 feet at locations 19-22. If 
no rationale is available, sampling must be conducted at a depth of 5 feet. 

Response: Three feet is a reasonable depth at which to sample in the trench because most of the 
force of the explosions would have been up and away from the test trench. Most of the material 
in the trench would not have penetrated to a significant depth. A three-foot sampling depth was 
selected based on professional judgment. As discussed in Section 5.1.3 of the RFI work plan, 
additional sampling at greater depths would be covered under the contingency sampling program, 
pending results of the evaluation of the RFI sample analyses. Thus after an evaluation of the 
anal)1ical data, if contamination is suspected at depths greater than 3 feet, additional samples \vill 
be collected. 
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ER Site 103 - Scrap Yard (Building 9939) 

21. 	 Page 5-53, first paragraph 
SNL must investigate the used crucibles contaminated with radioactive materials. Ho\v has 
SNL determined that they are not hazardous? SNL must specify the final disposition of the 
crucibles. How will the crucibles be disposed of? 

Response: ER responsibilities include assessment and remediation, if necessary, of 
environmental media. The used crucibles are the responsibility of the line organization currently 
operating the facility. The crucibles were surveyed for the line organization for radioactive 
contamination by SNLINM Radiation Protection Operations and were determined not to be 
contaminated. Additionally, the line organization does not consider the crucibles to be waste 
since they still use them. 

22. 	 Page 5-54, Paragraph 6; "Total chromium ranges from nondetectable levels to 
220 mglkg over a background value ranging from 0.01 to 58.1 mglkg. 
The source of the background values must be referenced. Table 5.5-3 does not contain any 
background values and must be revised to include the most recent background data. The 
proposed 95th percentile for chromium in surface soils within the region of interest is 
17.3 mglkg (Background Concentrations o/Constituents o/Concern to the SNVNlvJ 
ER Project and the KAFB IRP, March 1996). The Cr level reported at 220 mg/kg is above 
the 17.3 mglkg background level, indicating that a release has occurred at ER Site 103. 

Response: Chromium values will be evaluated in the risk assessment for the forthcoming NF A 
proposal. If the chromium poses a significant risk, it will be further investigated. 

23. 	 Page 5-54, Paragraph 7; "The maximum risk-based concentration level for the RCR-\ 
metal chromium VI is 390 mglkg for the ingestion pathway for residential use (EPA 
March 1995)" 
In addition to chromium, barium in Table 5.5-3 has a concentration of 64 to 190 mglkg. 
The proposed 95th percentile of barium concentration in surface soils is 130 mglkg 
(Background Concentrations o/Constituents o/Concern to the SNVNM ER Project and the 
KAFB IRP, March 1996). Based upon this comparison, there has been a release of barium, 
and the extent of the release must be investigated. 

Response: Barium values will be evaluated in the risk assessment for the forthcoming NF A 
proposal. If the chromium poses a significant risk, it will be further investigated. 
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24. 	 Page 5-55 and 5·56, Table 5.5·2 Summary of Radioisotope Analyses at ER Site 103 
Soil Scoping Sampling, july 1995 and Table 5.5-3 Summary of Metals Analyses .•. 
A summary of the entire data set for the 13 surface soil samples must be included in the 
work plan. instead ofjust the ranges; along with this, the proposed March 1996 Background 
UTLs must be given. All sample locations must be shown on a map. 

Response: Twelve surface samples were actually collected at ER Site 103. Sample locations are 
shown on Figure 5.5-5 (see legend labeled Scoping Sample Location). Tables 5.5-2, 5.5-3, 
5.5-4a, and 5.5-4b provide a summary of the entire data set for the 13 surface soil samples. The 
number of samples has also been revised in the text of the work plan (page 5-54). 

25. 	 General Comment about ER Site 103 
The area where the crucibles were cut must be investigated. SNL must provide details 
regarding the use and disposition of any coolant water and/or other coolants that were 
associated with sawing operations. 

Radiological anomalies were found over much of the southern and western portions of the 
Large-Scale Melt Facility site. A map and table must be provided in the work plan showing 
the locations and radiological activities of the confmnation samples. 

Response: The crucible cutting operations took place on a large elevated stand west of the 
buildings. The assembly was covered with a tarp during cutting operations to prevent the release 
of spray to the environment. The cooling water and cuttings were retained in a pan under the 
saw. The crucibles were cut in a manner to minimize penetrating the radioactive material that 
had impregnated them. When the sawing was completed, the cuttings and the water was 
drummed. This waste and the radioactive crucibles were sent to the radioactive waste landfilL 

The crucibles that remain on site were not used with molten depleted uranium. Some of these 
reacted with hot steel. Others were from the Na reaction tests (Reference: ES&H Record Center 
Number: ER/6134/1335/103/int/97-217). VCM Confirmatory Sampling Locations are shown on 
Figure 5.5-5 (see legend symbol for Post-Cleanup Soil Sample Location). 

ER Site 117 - Trenches (Building 9939) 

26. 	 Page 5-71, Table 5.6-2 Summary of Nonintrusive Sampling at ER Site 117 and 
Page 5-70 
There is disagreement between these two pages as to how the metals analysis will be done. 
Analysis of total metals (not TCLP metals) must be performed to define the nature and 
extent of a contaminant at an ER site. 
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Because of the crucible washing process, all five sodium disposal pits must be sampled for 
uranium, in addition to sodium. The sodium pit locations must be excavated to a depth of at 
least 12 feet. 

Response: Page 5-71, Table 5.6-2, has been modified to include analysis for total metals. This 
table also lists an analysis to be conducted using gamma spectroscopy, which will include 
uranium isotopes. Page 5-68, Section 5.6.5, has been modified to include "each pit will be 
excavated by backhoe to a depth of at least 12 feet. 
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