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VOLLINTARY CORRECTIVE ACTION PLAN 

FOR POTENTIAL RELEASE SITE 

12·001 (a), INACTIVE FIRING SITE 


1.0 INTRODUCTION 

The potential release site (PRS) at Los Alamos National Laboratory (the Laboratory) addressed in 
this voluntary corrective action plan (VCA) is located within LANL's (former) TA-12 (now TA-67), 
known as L-Site. TA-67 was established in 1989 when the Laboratory redefined technical area 
boundaries. The site is considered a buffer zone and has not been used for any Laboratory 
operations. It contains no SWMUs except for those in the former TA-12. 

1 .1 Site Type and Description Of PRS 12·001 (a) 

Former T A-12 was constructed in 1945 for the Explosives (X) Division. The site had several 
buildings associated with firing sites. The principal structure was a below-ground, steel-lined, 
firing pit (TA-12-4) used from 1945 to the mid 1950s. PRS 12-001 (a) (TA-12-4) is this steel-lined 
inactive firing pit located approximately 3200 ft east of the TA-12 entrance. The pit is hexagonal in 
shape, measuring 10.5 ft on each side and is 11.5 ft deep. A steel cover 20 ft by 22 ft by 5 ft filled 
with soil covers the top. The cover has a 5 ft by 5 ft hole in the middle that was used to lower 
explosives into the firing area. There is currently a small amount of soil in the bottom of the pit. 

1 .1 .1 Operational History 

PRS-12-001 (a) is discussed in detail in Section 5.1 of the RFI Work Plan (RFI Work Plan for OU­
1085,1994,1156). At PRS-12-001(a), recovery shots, which also involved uranium, were done 
in the pit. The site was abandoned in 1953, but the firing pit remains intact (LANL 1993, 21 
0077). The small amount of soil now present in the pit is probably from natural wind-blown 
dust/soil deposition. 

1 .1 .2 COPCs and Rationale for proposed Remedial Action 

Two samples were collected from the bottom of the pit in the summer of 1995. Three samples of 
surface soil were collected from the surrounding area. The results indicated that arsenic was 
present in one soil sample from the bottom of the pit at a concentration above screening action 
level (SAL). A multiple chemical evaluation (MCE) on metals from that same soil sample indicated 
that barium, chromium, copper, nickel, thallium, and total uranium are chemicals of potential 
concern (COPCs). Based upon these results, and the fact that thissite may be preserved as a 
historical site (Memo from Carrie Gonzales, ESH-3 to Victor Hesh, ESA-DE 1995), a cleanup for 
the small amounts of soil in this steel-lined pit is necessary. 

2.0 SITE CHARACTERIZATION 

Based upon the results obtained from the two soil samples selected in the pit (12-001 and 12­
002), the contamination is conservatively estimated to encompass the entire volume of soil in the 
bottom of the pit. The estimated soil thickness ranges from less than 0.25 in to 1 in. For 
estimation purposes, an average thickness of 0.5 in yields an approximate volume of 5 cu ft. The 
extent of contamination is contained inside the steel-lined firing pit. 

2.1 RFI Information/Other Decision Data 

During a screening radiation survey performed on April 23, 1993, the pit [PRS 21-001 (a)] was not 
entered, but no results above background were found using remote survey techniques from 
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outside the structure. However, results of an internal survey of the pit on June 14, 1993, 
indicated the presence of beta-gamma emitting radionuclides (Martell 1993, 21-0079). This 
survey result suggested uranium contamination, the beta-gamma emission being mostly from 
uranium decay products. 

On June 24. 1993, field spot-test kits were used to survey for explosives at the pit. Swipes from 
the outer walls. metal pieces on the ground near the opening of the pit, and soil around the pit 
were all negative. Swipes taken from the interior of the pit, including the white residue on the 
walls and soil from the bottom (taken earlier during the radiation survey on June 14, 1993), were 
also negative. 

The Phase I RCRA Facility Investigation (RFI) was conducted in July 1995. The objective of the 
sampling was to determine if contamination existed. At PRS 12-001 (a) a total of two soil surface 
samples were collected from the interior of the pit at the bottom, while three samples were 
collected from the surrounding soil. All samples were collected using the approved spade and 
scoop technique (see Annex 7.4). Annex 7.3 shows all sample locations at this PRS and the area 
of suspected contamination. 

Both of the soil samples collected at PRS 12-001 (a) were submitted to an off-site laboratory for 
analysis in accordance with the RFI Work Plan. Analysis was requested for gamma spectroscopy 
and for uranium, HE, and target analyte list (TAL) metals for both samples. Per chain-of-custody 
records, the samples were submitted and analyzed within the prescribed holding times. 

2. 1 . 1 Data Quality Evaluation 

The quality assurance/quality control (QA/QC) data associated with the investigation at PRS 12­
001 (a) (inorganics, high explosives, and radionuclides) indicated that a majority of the sample 
analytical data (",95%) were acceptable and defensible (Table 2.1.1-1). The QA/QC mechanisms 
were generally effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. Of the approximately 250 pieces of analytical data, ",27% were 
qualified as either undetected estimated (UJ) or estimated (J). Of the J qualified data, 
approximately one-fifth were not used in the screening assessment due to QA/QC problems. 

Inorganlcs Several inorganic analytes were J qualified and reported as detected although the 
sample values were between the respective estimated quantitation limits (EQLs) and the method 
detection limits (MDLs). In this investigation, the analytes associated with these estimated values 
are considered to be undetected because the results cannot be accurately distinguished from 
instrument "noise" levels. Therefore, the usability of these data is affected and the data are not 
used in the screening assessment. The analytes affected in this manner include antimony, 
cadmium, mercury, and thallium. 

Some inorganic analytes had laboratory control samples (LCS) or matrix spike/matrix spike 
duplicates that were not within the acceptable limits for these ac samples. The data associated 
with the QC samples were qualified as J because of the bias. However, the data usability for these 
data was not affected and the data are considered valid. In addition, several inorganic analytes 
were found to be present in the laboratory blank. The sample values for these analytes were not 
greater than 5X the blank values, and were therefore not qualified and are considered to be valid. 

Organics The high explosive data for two samples were extracted after the recommended 14­
day holding time. The samples exceeded the recommended holding time by four days and were 
considered valid estimated values (Le., qualified UJ or J) and their data usability was unaffected. 
These same two samples also had an LCS that was outside of the acceptable limits for several 
high explosive analytes. These data were biased and qualified as UJ, but their usability was 
unaffected. 
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Radlonuclldes The laboratory blanks for five radio nuclide samples had detected 
concentrations of uranium-238. The samples values for this analyte in three of these samples 
were less than 5X the blank values. indicating that the presence of uranium-238 in these samples 
is due to contamination. The data usability for these samples is affected and the data are not used 
in the screening assessment. However, the sample values in the other two samples were greater 
than 5X the blank values. As a result. the uranium-238 data for these samples are considered to 
be valid and the data usability unaffected. 

Similarly, the laboratory blanks for three radionuclide samples had detected concentrations of 
uranium-235. The samples values for this analyte in these samples were less than 5X the blank 
values, indicating that the presence of uranium-235 in these samples is due to contamination. 

The data usability for these samples is affected, and the data are not used in the screening 
assessment. 

2.1 .2 Sampling Results 

Annex 7.2 presents all of the analytical data collected at PRS 12-001 (a) as part of the RFI. The 
reported values for both detected and undetected chemicals are compared against the 
respective background UTLs and SALs. A data comparison table of detected concentrations 
greater than background UTLs and SALs is also provided in this Annex. Based upon a review of 
the sampling data, the results are summarized as follows: 

• 	 Eleven inorganics were detected above background UTLs. These inorganics included 
antimony, arsenic, barium, chromium, copper, lead, nickel, selenium, thallium, total uranium 
(nonradionuclide), and zinc (Table 7.2-2). 

• 	 Nine inorganics - antimony, barium, copper, lead, nickel. selenium. thallium. total uranium, 
and zinc - had concentrations below their respective SALs and were submitted to an MCE for 
noncarcinogenic effects (Table 7.2-3). Chromium, a carcinogen, was detected above its 
background UTL, but it was not eligible for inclusion to the MCE and was eliminated as a 
COPC because it was below its SAL. The sum of the maximum normalized concentration was 
1.8265, which is greater than the target value of one indicating adverse health effects from 
exposure would be likely. Therefore. barium, copper, nickel, thallium. and total uranium (as an 
inorganic) were retained as COPCs. 

• 	 Arsenic was found to be greater than its background UTL and SAL of 0.38 mglkg and was 
retained as a COPC. . 

• 	 The radionuclides - total uranium (depleted), uranium-235, and uranium-238 - were detected 
above their background UTLs (Table 7.2-4), but were below their respective SALs. The two 
detected isotopes of uranium are progeny products of total uranium; therefore, the detected 
concentration of total uranium was used in place of the two isotopes, a more conservative 
approach. As a single analyte, total uranium was not eligible for inclusion to the MCE. All 
radionuclides were eliminated as COPCs. 

• 	 One high explosive organic compound. HMX, was detected in the pit and in surface soil at 
concentrations below its SAL, and was included in the MCE for noncarcinogenic effects 
(Table 7.2-3). This compound was eliminated as a COPC because it was below SAL, and was 
not a significant contributor to the MCE. 
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The results of the analysis of soil from the bottom of the steel-lined pit showed concentrations of 
barium, chromium, copper, nickel, thallium, and total uranium which were retained as COPCs 
based upon the MCE. Of the six COPCs, copper and thallium are the primary COPCs. Arsenic 
was detected in pit soil at a concentration greater than both the background UTL and its SAL; 
therefore, it was retained as a COPC. All of these analytes are contained within the pit area, and 
could pose an unacceptable human health risk. 

Concentrations of total uranium (depleted), uranium-235, and uranium-238 above background 
UTL were observed, however, they were eliminated as COPCs based upon the MCE. No 
radionuclide health risk is indicated at this PRS. 

COPC SUMMARY: 

Inorganjc COPC: arsenic, barium, copper, nickel, thallium, total uranium (nonradionuclide). 

Organics: None . 

.I::I.f: No ne. 

Radjonuclides: None. 

2.2 Nature and Extent of Contamination 

The contaminated soil is contained within the pit, which is lined with steel. No contamination 
exists outside the steel pit. Therefore, the extent of the sand was determined by visual 
inspection during the Phase I sampling in 1995. 

3.0 PROPOSED REMEDY FOR PRS 12-001 (a), INACTIVE FIRING SITE 

3.1 Description of the Proposed Remedial Action 

This remedial action consists of removing less than one inch of soil from the floor of this PRS. The 
soil is fully contained by the structure. The pit may be considered a confined space by the 
Laboratory, and if it is, the appropriate procedures will be followed for the entry and removal of the 
soil. 

After appropriate health and safety screening and confined space entry procedures are followed, 
(See Annex 7.6), the soil in the bottom of the pit will be removed by hand-scooping using plastic 
tools. One person will enter the pit to remove the soil. The removed soil will be placed in 5-gallon 
plastiC buckets to be raised up out of the pit by support personnel. Once at the surface, 
representative portions of the soil will be placed in a plastiC bowl so that, after all the soil is 
depOSited in a 55-gallon drum, a representative composite sample of the contents of the drum will 
exist in the bowl. The contents of the bowl will be homogenized by hand with a plastiC spoon to 
reduce the possibility of sparking, and then placed in appropriate containers for waste 
characterization sampling. as detailed in Section 4.0. This procedure will continue until all visible 
soil is removed from the pit. After the removal of soil is completed, a dustpan and whiskbroom will 
be used to remove the remaining particles, and such particles will also be placed in the 55-gallon 
drum as waste. 

Although the spot test for HE performed during the Phase I work in the pit did not reveal any 
positive HE, the soil removal activity in the pit will proceed as if HE were present. Thus, any visible 
pieces of HE will be collected in a separate container and managed as hazardous waste. Similarly, 
the Phase I activities did not reveal any radiation above background in the pit, nor was any 
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evidence of depleted uranium (DU) seen. If DU chunks are seen, they will be collected in a 
separate container and managed as low-level radioactive waste. 

During the soil removal. dust suppression will be performed using hand-held water sprayers. 
Application of water will be limited and will not result in runoff, or in the generation of a dual phase 
(water and soil) waste. The application of water will also serve as an additional safety factor to 
reduce problems with any HE. 

Upon completion of the soil removal, tools and equipment will be decontaminated, and the decon 
fluid stored in bung-top 55-gallon drums, sampled for waste characterization, and disposed of 
accordingly. Personnel protective equipment (PPE) will be cleaned. or uncleanable portions will 
be cut out and disposed of as waste. All drums will be stored on-site on pallets in a less-than-90­
day storage area until the results of the waste characterization are received. At that time the final 
disposition of the drums will be determined. 

If applicable. the LANL Spill or Site-Specific Prevention, Control and Countermeasures (SPCC) 
Plan. the Stormwater Plan, and Air Pollution Control Procedures will be followed. 

3 . 2 Basis for Cleanup Levels 

PRS 12-001 (a) lies within DOE-owned land and is removed from public access roads. The 
anticipated future land use is expected to be exclusively for Laboratory operations (Le., industrial 
land use only). 

For those COPCs retained from the human health screening assessment, site-specific cleanup 
goals or preliminary remediation goal (PRGs) were calculated based on the expected land use at 
the site. Site-specific PRGs have been calculated using the modified U.S. Environmental 
Protection Agency (EPA) equations and Los Alamos National Laboratory site-specific input 
parameters presented in Annex 7.1. The derivation of human health risk-based cleanup levels for 
this VCA is based on a nonintrusive industrial exposure scenario using Laboratory-specific default 
parameters for a generic worker. These default exposure parameters assume an exposure 
frequency of 250 days per year and a duration of 25 years. Exposure routes considered in the 
calculations of the PRGs include incidental ingestion and inhalation of contaminated soil. 

Site-specific PRGs for the COPCs retained at this site are presented in Table 3.2-1. Typically, the 
Laboratory derives PRGs assuming an acceptable level of risk of 1E-06 for carcinogens, and a 
hazard index of one for noncarcinogens. This conservative approach is adopted to account for 
the presence of multiple constituents. With this approach, the residual risk remaining at the site 
following remediation will be within the acceptable risk range of 1 E-04 to 1E-06 for carcinogens 
and less than or equal to a hazard index of one for noncarcinogens. The equations and 
assumptions used in the calculation are presented in Annex 7.1. The derivation of the PRG for 
total uranium was done using residual radioactive material (RESRAD) version 5.6.1 and is based 
on an exposure of 15 mrem/yr. 

Comparison of the detected values of the inorganics with their nonintrusive industrial site-specific 
PRGs indicates that all the analytes, except for arsenic, are below the individual cleanup levels. 
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TABLE 3.2-1 

SITE-SPECIFIC PRGs FOR PRS 12-001(a) 


2.15 Carcinogen; based on 1 E-06 
acceptable risk. Risk level of 1 E-06 
creates a cleanup level lower than 

of 7 


Barium 
 7680 Noncarcinogen; based on hazard 
index 

Copper 

872 

81800 Noncarcinogen; based on hazard 722 

40900411Nickel 

of 1. 

PRG! Rationale 

1844.59Thallium 

35.5 378Total Uranium 

! Based on nonintrusive industrial soil ingestion scenario. 

Shaded areas and bolding indicates chemical exceeded PRG. 

In addition, a multiple chemical PRG risk analysis is conducted for exposure to the following 
effects categories where applicable to the site - residual radioactivity, carcinogen risk, and 
noncarcinogenic health hazard - when two or more confirmatory chemical concentrations are at or 
below their respective PRGs within one or more of the aforementioned classes/categories (Annex 
7.1). The cumulative hazard index for the four noncarcinogenic COPCs (barium, copper, nickel, 
and thallium) was determined by adding together the fractional contribution (Le., the maximum site 
concentration/PRG) for each chemical and comparing it against the target hazard index of one. 
The multiple chemical PRG hazard index level at this site is 0.1572, which is below the target index 
of 1. Based on this additional analysis, these inorganics are eliminated as COPCs. 

Total uranium, as an inorganic, was not considered for the multiple chemical PRG risk analysis for 
noncarcinogens because its PRG is based on dose and not on a risk/hazard index. The PRG for 
total uranium is 378 mglkg based on RESRAD. 

Arsenic, the only carcinogen, is the driver for cleanup at this site, and a multiple chemical PRG risk 
analysis is not applicable because it is a single chemical. 

3 . 3 Site Restoration 

Because this site consists of soil inside an existing structure, site restoration is not applicable. 

4.0 WASTE MANAGEMENT 

4 . 1 Estimated Types and Volumes of Waste 

Wastes expected to be generated during the VCA work at this PRS include the following: 

Item Waste Type Anticipated Volume 
Sampling waste/PPE solid - potential hazards Less than 1 55-gal. drum 
Contaminated soils solid - hazardous 1 55-gal. drum 
Decon waste liquid - potential hazards Less than 20 gallons 
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A Characterization Strategy Form (CSF) has been approved by the Laboratory's CST-5 and ESH­
19. This CSF describes the waste characterization/strategy requirements and all the uncertainties 
in the determination of the waste types and volumes summarized below. 

The waste is expected to consist of soil contaminated with chromium above the toxicity 
characteristic (TC) screening level and uranium above its background UTL. The TC screening 
level is determined by Table 2, "Maximum Concentration Levels for Determining ER Project Waste 
Toxicity Characteristic" (EPA 1995,0092). It is anticipated that a maximum of one 55-gallon drum 
will be filled with this soil. It will be managed as potential Resource Conservation Recovery Act 
(RCRA) mixed waste. The drum will be sealed and stored at this PRS until the laboratory analyses 
are completed. A final RCRA determination will be made after soil sample results are evaluated. 
After characterization, the drum will be disposed of as appropriate for RCRA, mixed, radioactive, or 
non-hazardous waste. 

A composite sample of the soil in the drum will be analyzed for Toxicity Characteristic Leaching 
Procedure(TCLP) metals, isotopic and total uranium, COCs, SVOCs, and HE using EPA­
approved methods. In the field, alpha, beta, and gamma radiation will be measured by hand-held 
instruments, and HE will be screened using a field spot test. 

Initially, visibly contaminated PPE and sampling equipment will be considered potential RCRA 
mixed waste. Visibly uncontaminated items will be considered non-hazardous or radioactive 
waste, depending on the field screening results. The volume generated is expected to be less 
than one 55-gallon drum. PPElsampling equipment will be placed in sealed plastiC bags, then 
placed inside a 55-gallon drum; it will not be directly sampled. 

Decontamination liquids consist of Liquinox® detergent, tap water, and distilled water. It is 
anticipated that a total volume of less than 20 gallons will be generated. The decontamination 
liquids will be classified as RCRA, mixed, radioactive, or non-hazardous waste, based on the 
analytical results of a liquid grab sample. This sample will be analyzed for TCLP metals, HE, VOCs, 
SVOCs, and isotopic and total uranium using EPA-approved methods. 

4 . 2 Method of Management and Disposal 

Waste soil will be storedlhandled in accordance with 20 New Mexico Administrative Code (NMAC) 
Generator Requirements andlor DOE Order 5820.2A (Radioactive Waste Management) 
requirements. Wastes will be stored at this PRS in a less-than-90-day storage area or permitted 
storage facility until chemical analyses are completed. A final RCRA determination will be made 
after the soil sample results are evaluated. This waste will then be disposed of as RC RA, mixed 
waste, radioactive waste, or non-hazardous waste. 

Visibly contaminated PPE and sampling equipment will be segregated and managed as RCRA 
mixed waste. The total volume expected is less than one 55-gallon drum. The PPE/sampling 
equipment will be placed in sealed plastic bags inside the 55-gallon drum. This waste will be 
disposed of in a manner similar to that which is used for the drum of waste soil containing RCRA, 
mixed, or radioactive wastes because of the difficulties of sampling PPE. 

Decontamination liquids will be managed as potential RCRA mixed waste. They will be stored in a 
less-than-90-day storage area. The liquids will be segregated, labeled with the PRS number, and 
placed inside a 55-gallon drum. The analytical results of the grab liquid sample will be used to 
determine the final hazard classification and disposal location of the liquid. 

Laboratory CST-5 and ESH-19 personnel will aid in the determination of the final disposal location 
for the waste and verify the availability of treatment, storage, or disposal (TSD) space, if it is 
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needed. Off-site disposal of mixed waste will require further analyses to meet the waste 
acceptance criteria of Envirocare, a Utah mixed-waste disposal facility. These additional analyses 
will be performed after the mixed waste status of soil in the drum is verified by the fixed laboratory 
results. 

5.0 DESCRIPTION OF CONFIRMATORYIVERIFICATION SAMPLING 

The proposed remedial action for this PRS is to remove all of the soil and other loose media from 
the pit. This will be accomplished by hand-scooping and sweeping the surface to ensure that all 
loose material is removed. The endpoint of this remedial action will be when no remaining visually 
discernible soil is in the bottom of the pit. Since there will be no loose media remaining, 
confirmatory sampling of a physical nature is not possible, nor is it necessary. Verification of the 
successful attainment of the remediation goals will be achieved by a visual inspection of the site to 
ensure that no soil remains in the pit. 

6.0 ESTIMATED TIME TO COMPLETE THE ACTION AND UNCERTAINTIES 

The estimated time required to complete the VeA is three days. This estimate is based upon a 
one-day mobilization, one day to complete the removal, and one day to complete demobilization 
and sample shipping, etc. The analytical results from the waste characterization are expected to 
be received within 30 days, and waste removal is expected within another 30 days. The total 
estimated time frame, from mobilization to removal of waste, is about 60 days. 

There are few uncertainties associated with this cleanup. The amount of waste is easily 
identifiable. The only heavy equipment necessary is a drum loader. For the less than a few 55­
gallon drum total waste estimate. adequate TSD capacity should exist. If. during the course of the 
removal. the waste volume exceeds 200% of the two drum estimate. the effort will be stopped 
and re-evaluated. 
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7.0 ANNEXES 
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ANNEX 7.1 

RISK-BASED CLEANUP LEVEL ASSUMPTIONS AND CALCULATIONS 
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Equation 1: Direct Exposures to Carcinogenic Constituents in Industrial Soil 

C(mg/kg) = TR x BW" x AI: x 365 dly 

EF x ED [IRSo xCSF;, + IRA xCSF x (_1_+_1_)] 
o 0 106 mg/kg a 'VF: PEF 

Where: 


C (mg/kg) Preliminary remedial goal for soil based on exposure to carcinogenic constituents 

(mglkg) 


TR Target cancer risk (unitless) 

Considered to be 1 x 1 0'4 

BWa = Body weight, adult (kg) 
Considered to be 70 kg (EPA 1991 b) 

ATe Averaging Time· cancer (years) 
Considered to be 70 years (EPA 1991b) 

EFo = Exposure Frequency - occupational (d/y) 
Considered to be 250 dly (EPA 1991a) 

EDo = Exposure duration· occupational (years) 
Considered to be 25 years (EPA 1991b) 

IRSo Soil ingestion - occupational (mg/day) 
Considered to be 50 mglday (EPA 1991b) 

CSF Cancer slope factor-oral (mg/kg-d),1 (IRIS, HEAST, or ECAO) 

IRAa Inhalation rate - adult (mglday) 
Considered to be 20 m3/day (EPA 1991 b) 

CSF; Cancer slope factor-inhalation (mglkg-d)" (IRIS, HEAST, or ECAO) 

VF. = Volatilization factor for soil (mg/kg) 
Considered to be zero for chemicals with MW> 200 glmole and Henry's 
Law Constant <10'5 atm-m3/mole 

PEF = Particulate emission factor (mglkg) 
Considered to be 1.11 x 10 .. 7 (m3Ikg) (LANL 1993) 
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Equation 2: Direct Exposures to Noncarcinogenic Constituents in Industrial 
Soil 

C(mg/kg) = 	 THQ x BWa x EDo x 365 d/y 

1 IRSo 1 (/RAa IRAa)]EF x ED --x +--+ --+-­[ 106o 0 RJDo mg/kg RJDi VP. PEF 

Where: 


C(mg/kg) = Preliminary remedial goal for soil based on exposure to noncarcinogenic 

constituents (mg/kg) 


THQ = Target hazard quotient (unitless) 

Considered to be 1 

BWa = Body weight, adult (kg) 
Considered to be 70 kg (EPA 1991b) 

EDo Exposure duration - occupational (years) 
Considered to be 25 years (EPA 1991 b) 

EF0 = Exposure Frequency - occupational (d/y) 
Considered to be 250 d/y (EPA 1991a) 

RfDo = Reference dose-oral (mg/kg-d) (IRIS. HEAST. or ECAD) 

IRSo = Soil ingestion - occupational (mg/day) 
Considered to be 50 mg/day (EPA 1991b) 

RfD, Reference dose inhalation (mg/kg-d) (IRIS. HEAST. or ECAD) 

IRAa Inhalation rate - adult (mg/day) 
Considered to be 20 m3/day (EPA 1991b) 

VFs = Volatilization factor for soil (mg/kg) 
Considered to be zero for chemicals with MW> 200 g/mole and Henry's 
Law Constant <1 O·s atm-m3/mole 

PEF = Particulate emission factor (mg/kg) 

Considered to be 1.11 x 10+7 (m3/kg) (LANL 1993) 
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TABLE 7.1-1 


SPREADSHEET FOR CALCULATING PRGs FOR COMMERCIALIINDUSTRIAL SOIL 

EXPOSURE 


Chemical Oral Reference 
Dose (RfD) 
(mg/kg/day) 

Oral Absorption 
Factor 

Oral Slope Factor 
(mg/kg/day)" 

Inhalation RfD 

(mg/kg/day) 

Inhalation Slope 
Factor 

(mg/kg/day)"' 

Arsenic 3E-04 0.95 1.BE+00 NA 1.51 E+01 

Barium 7E-02 0.05 NA 1.43E-04 NA 

Copper 4E-02 0.97 NA NA NA 

Nickel 2E-02 0.1 NA NA NA 

Thallium 9E-05 1 NA NA NA 

Total Uranium Calculated using RESRAD 

NA =Not Available 

Chemical 

Nonintrusive Industrial Soil Scenario (mg/kg) 

Noncancer PRG Cancer PRG PRG (Lower of Two) 

Arsenic 6.13E+02 2.15E+00 2.15E+00 

Barium 7.6BE+03 NA 7.6BE+03 

Copper B.1BE+04 NA B.1BE+04 

Nickel 4.09E+04 NA 4.09E+04 

Thallium 1.B4E+02 NA 1.84E+02 

Total Uranium 378 mg/kg (RESRAD; 15 mrem/yr) 

NA = Not Available 
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Multiple Chemical PRG Analysis 

Following cleanup operations, confirmatory sampling and analysis will be conducted for specific 
COCs (when identified) or suspected suites of chemicals, when indicator PRGs are used. For 
sites where analytical data are not available, cleanup will be based on indicator PRG levels. Site­
specific indicator chemical PRGs are used when analytical data are not available for a site. Existing 
information on site activities is used to identify suspected chemicals of concem. Indicator PRGs 
are the most health conservative predictor of single-contaminant risk for each suite of chemicals 
(e.g., inorganics, organic high explosives. polycyclic aromatic hydrocarbons. semivolatiles, and 
volatiles). 

If confirmatory sample concentrations are below their indicator PRG levels for all chemicals within a 
suite, the site will be considered to meet cleanup criteria. If confirmatory sample concentrations 
within a suite of chemicals are above the indicator PRG level for that suite, sample concentrations 
will be compared to background upper tolerance levels (UTLs). If sample concentrations are below 
their respective background UTLs, the site will be considered to meet cleanup criteria. Should 
sample concentrations exceed their respective background UTLs, chemical-specific PRGs will be 
developed for those chemicals. 

A multiple chemical PRG risk analysis will be conducted for exposure to residual radioactivity, 
carcinogenic risk, and noncarcinogenic health hazard when two or more confirmatory chemical 
concentrations are at or below their respective PRGs within one or more or the aforementioned 
groups. Non-radioactive chemicals with both carcinogenic and noncarcinogenic toxicity criteria will 
be included in both the carcinogen and noncarcinogen groups. The multiple chemical PRG risk 
analysis will be estimated by summing the fractional contribution (i.e., site-specific 
concentration/PRG) of each chemical. The site-specific concentration will be based on the 
maximum or 95% upper confidence level (UCL) of the arithmetic mean. For exposure to residual 
radioactivity, the fractional contribution of each will be summed and multiplied by the 15 mrernlyr 
target exposure level: 

Multiple PRG Exposure Level = [(concx/PRGx) + (conc/PRGy) + (com;/PRGz)] x 15 
mrem/yr 

If the multiple PRG risk is at or below the target exposure level of 15 mrernlyr, then the site will be 
considered to meet cleanup criteria for exposure to residual radioactivity. 

For cancer risk estimates. the fractional contribution of each will be summed and multiplied by 10-6 

target cancer risk: 

Multiple PRG Risk = [(concjPRG.) + (conc/PRGy) + (conc/PRGz)] x 10-6 

If the multiple PRG risk is at or below the target value of 10.4 , then the site will be considered to 
meet cleanup criteria for carcinogenic risk. 

For noncancer hazard estimates, the fractional contribution of each will be summed and compared 
with a target hazard index of one: 

PRG Hazard Index = [(conc/PRGx) + (conC/PRGy) + (conC/PRG,)] 

If the PRG hazard index is at or below the target hazard index of one, then the site will be 
considered to meet cleanup criteria for noncarcinogenic risk. 
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If the multiple PRG risk analysis for radionuclides. non-radioactive carcinogens, or noncarcinogens 
exceeds target values, further cleanup or characterization of the site may be warranted. 

The Concentration Term 

The maximum detected concentration will be used in the initial PRG risk analysis and multiple PRG 
risk analysis. Use of the maximum detected concentration provides the worst case analysis and is 
not considered to be representative of actual exposure concentrations. If maximum 
concentrations are at or below their respective PRG levels and multiple PRG risk analysis target 
levels are not exceeded, the site will be considered to meet cleanup criteria. If, however, use of 
maximum concentrations results in exceeding the target levels, a 95% UCL of the arithmetic mean 
will be calculated and used in the PRG analysis and multiple PRG risk analysis. The 95% UCL of 
the mean provides a conservative estimate of the mean concentration and accounts for 
uncertainties due to limited sampling. If possible, the 95% UCL of the mean will be calculated 
using sample concentration data gathered over the entire exposure unit for the industrial site. For 
exposure areas with limited data or extreme variability in the measured data, the 95% UCL of the 
mean may be greater than the maximum concentration. If this occurs, the maximum concentration 
will be used as the concentration term. 
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ANNEX 7.2 

RFI ANALYTICAL RESULTS 
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TABLE 7.2-1 

DATA QUALITY EVALUATION FOR PRS 12-001(a) SAMPLES 


SUITE BATCH 
NUMBER 

COMMENTS 

Inorganics 69029 
(two samples)' 

Cadmium (two samples)2 was J qualified and reported as detected 
although the reported sample value was between the estimated 
quantitation limit (EOL) and the method detection limit (MOL). The 
analyte is considered to be undetected because the result cannot be 
accurately distinguished from instrument "noise" levels. As a result, 
the data usability for the analyte is affected and the value is not used 
in the screening assessment. 

69029 
(two samples) 

Mercury (one sample); same as above. 

69591 
(three samples) 

Cadmium (three samples), antimony (two samples), and thallium (one 
sample); same as above. 

70012 
(three samples) 

Mercury (two samples); same as above. 

69591 
(three samples) 

Antimony, arsenic, beryllium, cadmium, chromium, thallium, and 
vanadium (three samples) had laboratory control samples outside of 
acceptable limits. Data are UJ or J qualified, but data usability not 
affected' data are valid. 

69029 
(two samples) 

Antimony, arsenic, beryllium, chromium, cobalt, lead, selenium, silver, 
thallium, and vanadium (one sample) had matrix spike/matrix spike 
duplicates outside of acceptable limits. Data are UJ or J qualified, but 
data usability not affected' all data are valid. 

Antimony, barium, cadmium, chromium, manganese, and vanadium 
(two samples) were detected in the laboratory blank. Sample values 
were greater than 5X the blank values and were considered to be valid 
and data usability unaffected. 

69591 
(three samples) 

Barium, beryllium, cadmium, chromium, cobalt, manganese, nickel, 
and zinc (three samples): same as above. 

70012 
(three samples) 

Mercury (three samples); same as above. 

HE 68962 
(two samples) 

All high explosive analyses (two samples) were extracted after the 
recommended 14-day holding time. The samples exceeded the 
recommended holding time by 2 to 7 days and were considered valid 
estimated values (Le., qualified UJ or J) and their data usability was 
unaffected. 

4-Amino-2,6-dinitrotoluene; m-,o-,p-nitrotoluenes, and nitrobenzene 
(two samples) has laboratory control sample outside of acceptable 
limits. Data are qualified as UJ, but data usability is unaffected; data 
are valid. 

Radionuclides 69743 
(five samples) 

Uranium-235 and uranium-238 (three samples) were detected in the 
laboratory blank. Sample concentrations were less than 5X the blank 
value, indicating presence is due to contamination. Data usability 
affected and data are not used in the screening assessment. 

68714 
(two samples) 

Uranium-238 values in both samples were greater than 5X the blank 
values. As a result, the uranium-238 data for these samples are 
considered to be valid and the data usability unaffected. 

, Number in parenthesis is the total number of samples in each batch for this PRS. 

2 Number in parenthesis is the number of samples per analyte and batch that had a OC problem. 
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TABLE 7.2-2 

INORGANICS WITH CONCENTRATIONS GREATER THAN 


BACKGROUND UTL FOR PRS 12-001(a) 


SAMPLE 10 DEPTH 
(in. ) 

Antimony 
(mg/kg) 

Arsenic 
(mglkg) 

Barium 
(mg/kg) 

Chromium 
(mg/kg) 

Copper 
(mg/kg) 

Lead 
(mg/kg) 

LANL UTL N/A 1.0 7.82 315 19.3 30.7 23.3 

SAL N/A 31 0.38 5300 210 2800 400 

0212-95-0001 0-1 0.78 5.66 618 34.2 722 22.1 

0212-95-0002 0-0.75 1.85 11.3 872 165 991 23.3 

0212-95-0003 0-6 NO 2.28 233 8.15 7.03 14.8 

0212-95-0004 0-6 NO 2.57 208 7.56 6.39 14.6 

0212-95-0005 0-5 NO 3.15 214 10.2 9.56 17.3 

SAMPLE 10 DEPTH 
(in.) 

Nickel 
(mg/kg) 

Selenium 
(mg/kg) 

Thallium 
(mg/kg) 

Total 
Uranium 
(mg/kg) 

Zinc 
(mg/kg) 

LANL UTL N/A 15.2 1.7 1.0 5.45 50.8 

SAL N/A 1500 380 6.1 230 23000 

0212 -95-0001 0-1 89.5 0.9 1.95 24.4 69.3 

0212-95-0002 0-0.75 411 1.81 4.59 35.5 105 

0212-95-0003 0-6 7.1 0.77 0.97 5.47 24.9 

0212-95-0004 0-6 6.53 NO NO 4.51 22.9 

0212-95-0005 0-5 8.59 0.48 0.95 12.3 26.9 

TABLE 7.2-3 

MULTIPLE CHEMICAL EVALUATION - PRS 12-001(a) 


ANALYTE 

Analytes set in bold typeface are those that are identified as COPCs. 
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TABLE 7.2-4 

RADIONUCLIDES WITH CONCENTRATIONS GREATER THAN 


BACKGROUND UTLs FOR PRS 12-001(8) 


SAMPLE ID DEPTH 
(in.) 

Total Uranium 
(mg/kg) 

Uranium-235 
(pCi/g) 

Uranium-238 
(pCi/g) 

LANLUTL N/A 5.45 0.08 1.82 

SAL N/A 130 10 67 

0212-95-001 0-1 s 24.4 ND 7.66 

0212-95-002 0-0.75 35.5 0.698 9.2 

0212-95-003 0-6 5.47 NO NO 

0214-95-004 0-6 4.51 NO ND 

0212-95-005 0-6 12.3 NO NO 

N/A Not Applicable 

I\jD = Not Detected 
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ANNEX 7.3 

SITE MAP 
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ANNEX 7.4 

IMPLEMENTATION SOPS 


See Environmental Restoration Standard Operating Procedures, Volumes I and II, November 17, 
1993, Los Alamos National Laboratory. 
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ANNEX 7.5 

QUALITY ASSlIRANCE PLAN 


See Quality Program Plan and Quality Assurance Project Plan for Environmental Restoration, 
February 1995 revision, Los Alamos National Laboratory. 
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ANNEX 7.6 

SITE·SPECIFIC HEALTH AND SAFETY PLAN 


Prior to initiation of any work, a completed Site-Specific Health and Safety Plan (SSHASP) will be 
approved by Laboratory representatives. 

The SSHASP will be developed for the Environmental Restoration (ER) Project at the Laboratory 
to comply with applicable federal and state occupational health and safety (HS) requirements. 
including those of the US Department of Energy (DOE). The DOE requires the Laboratory to 
comply with the federal Occupational Safety and Health Administration (OSHA) requirements, 
even though operations at the Laboratory are not subject to the jurisdiction of OSHA. The ER 
Project has developed a generic Health and Safety Plan, the ER Project HASP, which establishes 
HS information and requirements applicable to ER field operations project wide. The SSHASP 
establishes site-specific HS information and requirements applicable to the scope of work 
described in Section 2. 

ER partiCipants are responsible for conducting work in accordance with applicable regulations. 
The term "ER participants" refers to anyone performing ER work, including Laboratory personnel, 
subcontractors to the Laboratory and their lower-tier contractors, consultants, and agents. In 
some cases within this document, the Laboratory has chosen to invoke OSHA and Laboratory 
requirements that ordinarily may not apply to ER field operations (e.g., OSHA's general industry 
standards in Part 1910 of Title 29 of the Code of Federal Regulations [29 CFR 1910]). These 
choices were made on a case-by-case basis to maintain consistency with the Laboratory's as low 
as reasonably achievable (ALARA) policy and to clarify the Laboratory's expectations with regard 
to interpretable requirements of the multiple agencies goveming ER work. Where there is 
c()ncern that implementation of work orders or HS requirements would conflict with contract terms, 
or that they could unreasonably compromise the safety or health of an individual or the 
environment, such concerns should immediately be brought to the attention of the Contract 
Administrator and the Field Unit HS Representative. Failure to comply with terms of HS plans may 
constitute cause to stop an activity or to issue a stop work order, as speCified in Section 3.4.2 of 
the HASP, without cost or penalty to the Laboratory. 

This SSHASP shall be reviewed and approved in accordance with Section 1.2 of the HASP. 
When this SSHASP has been approved. revisions will be tracked using a SSHASP modification 
form (Appendix B of the HASP) per Section 1.3 of the HASP. Modifications to this SSHASP may 
result in a change to the terms or scope of a subcontract. Completion of an SSHASP modification 
form is D..Q.1 the means for modifying the scope or terms of the project contract. To modify a 
contract. the Subcontractor shall notify the Contract Administrator and Field Unit HS 
Representative under the changes clause and shall not make the change until a change order has 
been mutually agreed upon by all parties, or unless unilateral direction is given by the Contract 
Administrator. 
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The SSHASP will be presented in a format similar to this example: 

1.0 Introduction 


2.0 Background Information 


Table 2-1 Site Description(s) 

Table 2-2 Scope of Work 


3.0 Organization, Responsibilities and Authority 


4.0 Hazard Analysis 

4.1 Personnel by Task 

4.2 Hazard Substances of Occupational Health Concern 

4.3 Hazard Assessment and Administrative/Engineering Controls 


5.0 Site Controls 


6.0 Exposure Monitoring and Corresponding Actions 

6.1 Direct-Reading Monitoring 

6.2 Personal Dosimetry 

6.3 Area Sampling 


7.0 Personal Protective Equipment 


8.0 Decontamination 


9.0 Emergency/Incident Action Plan 


10.0 Training 


11 .0 Medical Surveillance 

12.0 Quality Control and Quality Assurance (QC/QA) 


13.0 Recordkeeping 


Appendixes 


A Map(s) of Site Locations and Site Control Zones/Facilities 


B Hazardous Substance - Hazard Assessment 


C Chemical, Physical, and Toxicological Properties of Hazardous Chemical Substances 


D Emergency Contacts and Route(s) to Medical Services 
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ANNEX 7.7 

WASTE MANAGEMENT CHECKLIST 
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To/MS.Los Alamos 
FromlMS: T. E. Gene Gould, ESA-EPE, G787NATIONAL 

LA 90 R A TOR Y PfloooIFAX 7-0402/5-1976
memorandum Oats: April 17, 1996 

Engineering Sciences and Applications 
ESA·EPE, Energy and Process Engineering 

SUBJECT: CHARACTERIZATION STRATEGY FORM 

Based on my review of available infonnation and my professional judgment, it is not necessary 
to sample for tritium because it is not a potential contaminant at PRS 12-001(a). 

TEO/nr 



CHARACTERIZATION STRATEGY FORM Page 

OU NumberiFU PRSiSWMU Number Title 

1085FU2 12-001 (a) Steel pit, firing site 

All Waste Types or Wastestreams: Soil, sampling wastelPPE, and decon. waste (liquids) 

Completed By: J. W. Heyser 

FPL: T. E. Gene Gould 

Type of Activity (site investigation, EC, etc.): VCA 

Date: May 6, 1996 

WMC: Bob Catherwood, ESA-EPE 

Description of the Activity (e.g., drilling, surface sampling, excavation and recontouring, soil 
washing, etc.) 

A small amount of soil will be removed by hand sweeping the pit floor and then putting it in a 55-gal. drum. 
Field screening for alpha, beta, and gamma radiation will be performed with hand held instruments and HE 
will be detected by a spot field test. 

Acceptable Knowledge 
Site Description Site History and Historical Waste Generatjng Processes or ActiYities: (Include dates for 
site history): 

PRS 12-001 (a) is a steel-lined firing pit located approximately 3,200 ft. east of the T A-12 entrance. The pit 
is hexagonal shaped and measures 10.5 ft. on each Side and 11.5 ft. deep. A steel cover (20 ft. x 22 ft. by 
5 ft.) is filled with soil and covers the top of the pit. The cover has a 5 ft. by 5 ft. hole in the middle. which 
was used to lower explosives into the firing area. Recovery shots, which also involved uranium, were 
performed in the PIt. 

Studies conducted at this PRS involved the development and performance testing of explosives and the 
study of detonation physics. Explosives were detonated in close proximity with steel plates or spheres. 
HE calorimetry experiments were also performed. The pit was abandoned in 1953 and a small-scale 
cleanup of dispersed HE was undertaken in 1962 (RFI Work Plan for OU 1085, May 1994). 

EreYlous InyestiQation Analytical Resylts: (Attach copy of analytical methods and results above 
background levels) 

The soil in the firing site was sampled on June 30, 1995 during the Phase I investigation. Two samples were 
taken inside the pit and sent to the analytical laboratory, and analyzed by gamma scan, and for HE, total 
and isotopIc U, and TAL metals. Arsenic, barium, lead, and selenium were at or above background UTL 
levels. Chromium exceeded the TC screening level in one sample. HMX (1.6 mg/kg) was present in one 
sample. Total U was above Its background UTL in both samples (36 mg/kg maximum). U-235 (0.7 pCl/gm) 
was above its background UTL in one sample and U-238 was above its background UTL in both samples 
(9.2 pCiigm maximum). 



CHARACTERIZATION STRATEGY FORM Page ~~ 

au Number/FU PRS/SWMU Number Title 

1085FU2 12-001 (a) Steel pit, firing site 

Specific Waste Type: Soil 

Waste Description 
Description of Waste Tyee. Contaminants. Volume Estimate and Waste Packaging: 

Waste Type Description: Soil 
Potential Regulatory Status: RCRA mixed waste 
Volume Estimate: One 55-gal. drum 
Waste Packaging: 55-gal. drum 

Character ization Strategy 

Description of Strategy: 

One representative composite sample will be taken from the 55-gal. drum of soil. The soil will be analyzed 
for TCLP metals, isotopic and total uranium, VOCs, SVOCs, and HE. Visible pieces of HE and DU will be 
segregated and disposed of as hazardous or radioactive waste, respectively~ Field screening will be used 
to monitor for alpha, beta and gamma radiation using hand-held instruments and HE will be detected by a 
field spot test 

Waste Samp!jng': (If sampling will be used, indicate how many grab or composite samples will be collected 
per container or volume of waste and whether the waste is considered homogeneous or heterogeneous.) 

One composite sample will be collected from the 55-gal. drum of waste. One composite sample is 
considered to be representative because the waste is fairly homogenous based on field observation~ The 
composite sample will consist of at least three but no more than ten subsamples. Each drum of soil, should 
more than one be generated, will be analyzed for TCLP metals, isotopic and total uranium, SVOCs, and HE. 

. '3rab ::..amplmg IS appropflata tOt wastes that are r,urty t,omo~.O\J$ $tJct'\ as liqUid Wia$te$, 
'':Omt:lCste samphng IS awropflate for wastes !hat at. heten:,,;'et\eoous. such as sOIl sediment. and debris A compoSIte samol" shot"" consist 01 r'lO more ItIM 10 
$ObS:lmpfItS 
A sample of t-c-'nogeneous 0' tH,_"gIfl'UtOVS waste <:oll«t.o for VOC analysl1' should consist of a grab sample ra'ltler !t1an a composite sampie 

Analytical Strategy: 

AnaJyte Category Analytical 
Method 

Maybe
Present 
(yes, no, 
unknown) 

Direct Sampling
of Containerized 

Waste 

Acceptable
Knowledge 
Existing 
Information 

Acceptable Knowledge 
Data from Proposed
Site Characterization 

Volatile OrganiC 
Consllruents 

SW846 
8260 

Unk X 

Semi-Volatile Constituents SW 846 
8270 

Yes X 

Organic Pesticides No X 

Organic Herbicides No X 

Pesticides & PCBs No X 

PCBs No X 
I 



CHARACTERIZATION STRATEGY FORM Page __ 

'4 

PRS/SWMU Numberau Number!FU Title 

12-001(a)1 Cl85iFU2 Steel Pit, firing pit 

Specific Waste Type: Soil 

Analytical Strategy (Continued) 

Analytical Direct Sampling Analyte Category Acceptable Acceptable.Msl:be 
of Containerized Memod Knowledge Knowledge Data fromPresent 

Waste Existing Propose Site(yes, no, 
Information Charactenzatlonunknown) 

Total Metals Yes X 

Total Cyanide No X 

Omer Inorganic No X
Constituents (specify) 

High ExplOSive Yes XSW846
Constituents 

8330 


Asbestos 
 No X 

TPH No X 

TCLP Metals YesSW846 X 
1311, 

6010, 
7470 

TCLP Organics No X 

TCLP Pesticides and No X
herbicides 


Gross Alpha 
 Field Yes X 
screen 


Gross Beta 
 " Yes X 

Gross Gamma " Yes X 

Tntium: No X 

Gamma Spectroscopy Yes X 

Isotopic Plutonium No X 

Total Plutonium No X 

Isotopic Uranium Yes XHASL300 

Total Uranium KPA XYes 

Strontium-go No X 

Americium,241 No X 

If tritium is not expected to be In me waste and the waste Will not be sampled for tritium, attach a tritium statement signed by 'ne 
FPL stating mat based on a reVIew of the available Information and professional judgment. it is not necessary to sample tor trHlulTI 
at mls site because there is no potential for ltie waste to contain added tritium due to DOE operations, 
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OU Number/FU PRS/SWMU Number Title 

1085iFU2 12-001 (a) Steel pit, firing site 

Specific Waste Type: Soil 

Preliminary RCRA Determ ination 
Based on available information, indicate the waste and whether it could potentially be any of the wastes as defined 
in 40 CFR, Part 261. List the F-, D-, K-, po, or U-category and number. 

During Phase I sampling, only listed TC waste (metals) were detected. Soil waste will be sampled for VOCs, 
SVOCs, isotopic and total uranium and HE in addition to TCLP metals. A final RCRA determination will be made 
after the soil sample results are evaluated. 

Preliminary RCRA Status 

Non-RCRA: (No 90-Day Storage Requirement) 
Describe how waste will be stored/handled: 

_X_ 	RCRA: (90-Day Storage Requirement) 
Waste will be stored/handled in accordance with 20 NMAC Generator Requirements. Soil wastes Will be 
stored In a less-than-90-day storage area. A final RCRA determination will be made after the sOil sample 
results are evaluated. 

Preliminary Determination for Rad ioactiv ity 
Based on available information, indicate the amount and type of radiation contamination expected In the waste. 

John Mann, a certified health physicist, reviewed the site history and the Phase I data to identify radionucltdes 
that could be present in the waste. Based on his review, U-235 and U-238 are expected to be present in the waste 
at levels above the background UTLs. Therefore, the waste would be initially classified as radioactive waste until a 
final determination is made. 

Preliminary Radioactivity Status 

X Material is not radioactive 
Describe how waste will be stored. A final determination as to its radioactive status and final disposal site 

will be made after the soil results are evaluated. 

Material is radioactive -" 
Describe the controlled area, labeling, and protection against inadvertent contamination. Material Will be 

managed as radioactive waste and stored in a less-than-90-day storage area. A final determination as to its 
radioactive status and final disposal site will be made after the sOil results are evaluated. 
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OU Number/FU PRS/SWMU Number Title 

1085iFU2 12-001(a) Steel pit, firi ng site 

aste Type: PPE and sampling equipment 

Waste Description 
Descrigtion of Waste T~ge, QonlSlminants, Volume j;sjimate, and Waste Packaging: 
Waste Type Description: PPE & sampling equipment 
Potential Regulatory Status: Visibly contaminated items will be considered RCRA, mixed, radioactive. or 
non-hazardous waste (depending on the radiological field screening results of the soil removed). Visibly 
uncontaminated items will be considered non-hazardous or radioactive waste (depending on the 
radiological field screening results). 
Volume Estimate: The volume generated will be less than one 55-gal. drum. 
Waste Packaging: The PPE will be placed in sealed plastic bags labeled with the PRS number, and then 
placed Inside the 55-gal. drum. 

Characterization Strategy 

QescrigtiQn Qf Straieg~: 
If possible, the PPE/sampling equipment will be decontaminated prior to disposal. After decontamination 
the PPE/sampling equipment will be field screened for gross alpha, gross beta and gross gamma radiation 
in accordance with LANL-ER-SOP-10.07, "Field Monitoring for Surface and Volume Radioactivity Levels." 
Gross alpha radiation will be screened using an alpha probe, gross beta radiation will be screened using a 
beta/gamma probe, and gross gamma radiation will be screened using a Ludlum Model 2221 
Scaler/Ratemeter with a Ludlum Model 44-102" x 2" Gamma SCintillator (SPA-3). which is equivalent to 
micro-A. The waste will be inspected to determine if there is any visible contamination. If it is not vIsibly 
contaminated and does not have readings above background radioactivity. it will be placed in plastic bags, 
segregated by PRS, and disposed of as non-hazardous waste. 
If the PPE/sampling equipment is not decontaminated or if decontamination is not effective, the 
contaminated piece(s) will be placed in separate plastic bags. segregated by PRS. Each plastic bag will be 
labeled with the PRS number. The RCRA and radioactivity status of the contaminated items will be based 
on the analytical results of soil samples associated with this PRS (See Analyte Suite section of this form). 
The PPE/sampling equipment will be assumed to have a similar level of contamination as the highest level 
reported in a single soil sample at this PRS. 
Waste Sampling': (If sampling will be used, indicate how many grab or composite samples will be collected 
per container or volume of waste and whether the waste is considered homogeneous or heterogeneous.) 
The PPE/sampling equipment will not be directly sampled, but will be characterized as described above. 
· Grab samphng 1$ ap\=Woonate fOf wastes that 4r. taJtTy homOgen800S, SlH;:h as qqOHj wastes • · Campo5lte samplmg is app(Qp!'Ie.te fO( washta '!hat at. het6foqeneous, su<:j">. as sat s&OlI'T'enl and deb'l$. A eomposde sample shOt_lid conslS! 0' no mOfe than I') 

· '.tubS!lmples 
A 'Samplo of hanogeolltOUe or hotef<lgfJII'utoue waste eo;jeefeci lot voe .\f\al)'stS sMuld COOS!$! 01 a grab sample ra ... er i:t\8(I a eomposM SiVl"lj:l'. 

Analytical Strategy: 

AnaJyte Category Analytical Maybe Direct Sampling Acx;eptable Acx;eptableMethod Present of Containerized Knowledge KnOWledge Data from(yes. no, Waste Existing Propose Site
unknown) Information Characterization 

Volatile Organic 
Constituents 

No X 

Semi· Volatile Constituents Yes X 

Organic Pesticides No X 

Organic Herbicides No X 
, 

PHstlcides & PCBs No X 

II 
PCBs No X 
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OU Number/FU PRSiSWMU Number Title 

I 10851FU2 12-001 (a) Steel pit, finng site 

Specific Waste Type: PPE and sampling equipment 

Iblytical Strategy (Continued) 

Analyte Category Analytical 
Method 

~be 
Present 
(yes, no, 
unknown) 

Direct Sampling 
of Containerized 

Waste 

Acceptable 
Knowledge 
EXisting 
Information 

Acceptable 
Knowledge Data from 
Proposed Site 
Charactenzatlon 

Total Metals Yes X 

Total Cyanide No X 

Other Inorganic 
Constituents (specify) 

No X 

High Explosive 
Constituents 

Yes X 

Asbestos No X 

TPH No X 

TCLP Metals Yes X 

TCLP Organics No X 

TCLP Pesticides and 
herbicides 

No X 

Gross Alpha Field 
screen 

Yes X 

Gross Beta " Yes X 

Gross Gamma " Yes X 

Tritium< No X 

Gamma Spectroscopy Yes X 

Isotopic Plutonium No X 

Total Plutonium No X 

IsotopIc Uranium Yes X 

Total Uranium Yes X 

Strontium-gO No X 

Amencium-241 No X 

If tntium IS not expected to be In the waste and the waste will not be sampled for tritium, attach a tritium statement signed by th'" 
FPLstating that based on a review of the available InformatIOn and profeSSional judgment. it IS not necessary to sample for tntlum 
at thiS site because there is no potential for the waste to contain added tritium due to DOE operanons, 
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OU Number/FU PRSiSWMU Number Title 

1Cl85'FU2 12-001 (a) Steel pit. firing site 

Specific Waste Type: PPE and sampling equipment 

Preliminary ACAA Determination 
Based on available information, indicate the waste and whether it could potentially be any of the wastes as defined 
in 40 CFR, Part 261. List the F-, 0-, K-. P-, or U-category and number. 

During Phase I sampling, only TC waste (metals) were detected in the soil. Soil wastes will be sampled for VOCs, 
SVOCs, isotopic and total uranium and HE in addition to TCLP metals. A final RCRA determination for the PPE and 
sampling equipment will be based on an evaluation of the soil sample results. 

Preliminarv ACAA Status 

Non-RCRA: (No 90-Day Storage Requirement) 
Describe how waste will be stored/handled: Visibly uncontaminated items will be segregated and 
managed as non-RCRA waste, 

RCRA: (90-Day Storage Requirement) 
Waste will be stored/handled in accordance with 20 NMAC Generator Requirements, Visibly contaminated 
items will be segregated. managed as RCRA waste, and stored in a less-than-90-day storage area, A final 
RCRA determination will be made after the soil sample results are evaluated. 

Preliminary Determination for Aad ioactiv ity 
Based on available information, indicate the amount and type of radiation contamination expected In the waste. 

Visibly uncontaminated PPE and sampling equipment is expected to be non-radioactive. Visibly contaminated 
PPE and sampling equipment may contain U-235 and U-238 at levels above the soil background. Therefore. VISlbiv 
contaminated PPE will be initially classified as radioactive waste. 

Preliminary Aad ioactivity Status 

Material is not radioactive 
Describe how waste will be stored. 

Material is radioactive 
Describe the controlled area, labeling. and protection against inadvertent contamination. This matenal will 

bel stored In a less-than-90 day storage area. Its final disposal will be based on an evaluation of the radioactive 
st;atus of the waste soil samples. 



CHARACTERIZATION STRATEGY FORM 


OU NumberiFU PRSiSWMU Number Title 

1085iFU2 12-001 (a) Steel pit. firing site 

Specific Waste Type: Decontamination wastes (liquids) 

Waste Description 
DescriPtion of Waste Type. Contaminants Volume Estimate. and Waste Packaging: 

Waste Type Description: Decontamination liquids consist of Liquinox R1 detergent. tap water and distilled 
water. 
Potential Regulatory Status: RCRA mixed waste. 
Volume Estimate: A total volume of less than 20 gallons. 
Waste Packaging: The liquid will be placed inside a 55-gallon drum and kept in a less-than 90 storage area. 

Characterization Strategy 

Description of Strategy: 

The decontamination liquids will be characterized for RCRA based on the results of an analysis of a grab 
liquid sample. The decontamination liquids from this PRS will be segregated, placed in a separate drum and 
labeled with the PRS number. 

Waste Sampling": (If sampling will be used, indicate how many grab or composite samples will be collected 
per container or volume of waste and whether the waste is considered homogeneous or heterogeneous.) 

One grab sample of the decontamination liquids will be analyzed for TCLP metals, HE, VOCs, SVOCs, and 
isotopic and total uranium. A grab sample was selected because the waste is expected to be 
homogeneous. One sample per waste stream was considered sufficient because of the small volume of 
the waste stream (less than 20 gallons). 

· urab $ampimg 1$ ap!=*'opttate fOf wastes that ar. fairly nomog.n.-ous, such as liquid wastes. · '':'ompoSlte sampling IS apptopoate for wastes ttlal a1'" hf\lt6fo96"fIOVs. such as soil. sediment and dK'tlS A compoSIte samOl6 shoVld consIst Of no more ttlar. 10 
:.ubsamples · A sampie ot horoog.neoU$ or het&rogen&OO$ wast& coU.;ted for VOC analysts Sf'>OUKl COO$lst of a gI'.to :ioltT';~. r..t\\tt !I'1M a composite sample 

Analytical Strategy: 

Analyte Category Analytical 
Method 

Maybe 
Present 
(yes. no. 
unknown) 

Direct Sampling 
of Containenzed 

Waste 

Acceptable 
Knowledge 
Existing 
Information 

Acceptable Knowledge 
Data from Proposed 
Site Characterization 

Volatile Organic 
Constituents 

SW846 
8260 

Unk X 

Semi-Volatile Constituents SW846 
8270 

Yes X 

Organic Pesticides No X 

Organic Herbicides No X 

PestiCides & PCBs No X 

PCBs No X 



CHARAcrERIZATION STRATEGY FORM 

au NumberiFU PRS/SWMU Number 

12-001 (a)108S JFU2 Steel pit, firing site 

Specific Waste Type: Decon. wastes (liquids) 

Analytical Strategy (Continued) 

Analyte Category 

Total Metals 

Total Cyanide 

Other Inorgantc 
Constituents (specify) 

High Explosive 
Consbtuents 

Asbestos 

TF'H 

TCLP Metals 

TGLP Organics 

TCLP Pesticides and 
herbicides 

Gross Alpha 

Gross Beta 

Gross Gamma 

TntiumJ 

Gamma Spectroscopy 

Isotopic Plutonium 

Total Plutonium 

Isotopic Uranium 

Total Uranium 

Strontlum·gO 

Amencium·241 

Page 

Title 

Direct Sampling Acceptable AcceptableAnalytical ~be 
of ContainerizedMethod KnowledJe KnOWled2e Data fromPresent 

Waste Existing Propose Site 
unknown) 
(yes, no, 

Information Charactenzation 

Yes X 

XNo 

XNo 

SW846 Yes X 
8330 

No X 

No X 

SW846 Yes X 
1311, 

6010, 
7470 

No X 

No I X 

YesField X 
screen 

" Yes X 

Yes X" 

XNo 

Yes X 

No X 

No X 

YesHASL 300 X 

YesKPA X 

XNo 

XNo 

If tritium IS not expected to be in the waste and the waste will not be sampled for tritium, attach a tritium statement Signed by th,., 
FPLstating that based on a review of the available Informahon and professional judgment. it IS not necessary to sample tor tntlum 
at thiS site because there is no potential for the waste to contain added tritium due to DOE operanons. 
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CHARACTERIZATION STRATEGY FORM 	 Page 

au Number/FU PRS/SWMU Number Title 

1085!FU2 12-001(a) Steel pit, finng site 

Specific Waste Type: Decon. wastes (liquids) 

Preliminarv RCRA Determination 
Based on available information. Indicate the waste and whether it could potentially be any of the wastes as defined 
In 40 CFR, Part 261. List the F-. D-, K-, p-. or U-category and number. 

During Phase I sampling, only TC waste (metals) were detected in soil samples. Decon. liquid will be sampled for 
vacs, svacs, isotopic and total uranium and HE in addition to TCLP metals. A final RCRA determination will be 
made after the liquid sample results are evaluated. 

Preliminary RCRA Status 

Non-RCRA: (No 90-Day Storage Requirement) 
Describe how waste will be stored/handled: 

_X_ 	RCRA: (90-Day Storage Requirement) 
Waste will be stored/handled in accordance with 20 NMAC Generator Requirements. Decon. liqUid will be 
stored in a less-than-90-day storage area. A final RCRA determination will be made after the liquid sample 
results are evaluated. 

Preliminary Determination for Radioactivity 
Based on available information, indicate the amount and type of radiation contamination expected in the waste. 

John Mann. a certified health physicist, reviewed the site history and the Phase I data to identify radionuclides 
that could be present in the waste. Based on his review. U-235 and U-238 are expected to be present in the waste 
at levels above the soil background UTLs. Therefore. this waste will be initially classified as radioactive waste. 

Preliminary Radioactivity Status 

X Material is not radioactive 
Describe how waste will be stored A final determination as to its radioactive status and final disposal Site 

will be made after the liquid sample results are known. 

Material is radioactive 
Describe the controlled area, labeling, and protection against inadvertent contamination. Material will be 

managed as radioactive waste and stored in a less-than-90-day storage area. A final determination as to its 
radioactive status and final disposal site will be made after the liquid sample results are known. 



CHARACTERIZATION STRATEGY FORM Page 

OU Number/FU PRS/SWMU Number Title 

1085/FU2 12-001(a) Steel pit. firing site 

Wastetypes or Wastestreams: Soil. sampling Nas!e/PPE. and decon. waste (liquids) 

Signatures: 

Field Team leader ---f.~:£;f.;,..---,£..J::::.:;:;.,t:;:::==~~::~:------..:i.L~~~,-­
Field Team Waste Management Coordinat01~~~~f:.1.r-~~~::::Z~~~~=-=£::"""''--­

Waste Management Representative ---.,;!t:..../!....·~(.....;(;.t..tw-..::..+~'fL~:..;;::::::;;;:l,_~~:;;..-7f;:,;;:;;~--.;;L.;;..__­



___ 

, 
~ , ,t 'I; 

12001a.l.1 

.~.. -1--· 1 J IR...ult Anal 1 I 1 11 I 
~IO ·IBaloh Ana'y'e •.. . ___ ._ Valli!. 

7 
1,!1l1t. Mlll (o....._~. ac J~_ AcclI.racy Nomcono~~..ryO"ut'on--l£.r!OIlc>n-+Malr'~i~_ Et<OO 1BKG'~~:' .>_SALILB 6898
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LB _..___ i.~9881 1,2 Olnitrobenzelle__ 254 UG'KG ~1J: 375 6!.84---1'+----+--+---· '-r--­
La 68g~_2 2,4.6·Trln!lfOloluene_ 640 UG'KG 188 LCS 750 8!.!f--..--4'__-i__+--___1___
LB 68..~_2 2.416-TrinItrOlol~ne_ _~39 UG'KG 188 LCSDUP .. _____ 750 85.1 1 __ 
La 6!8..8--' 2t4!6~Tnnl!!otohJen.. 678lJGt1(G 188 LCS 75090.41-.=L-- ----l----. I-----j
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LB _.611962 2Amino-4}J-dl'-'l!!.oloh~ene 604 UG'KG 188 LCSDUP . __ i __~7:::5:::0t-_8~0~.5'f--___-'+___I---__-j~_-j
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LB 69_5~_mAluminum_ 335.1!.000 UG'KG .~.9501._..... '. . LCSDUP _ 1420000!8.:.!f--- 2_ , __ 
LB 6.9~_~~'tAlumlnum_ 3~10000 LJGII(G _4950._ LCS_____ ,__3420000 t~~. 2 
LB __ 69_0_~9 Anhmony__ .1...:.?8 UG'KG __ '0 J EV BlANK 0_ ._-'1+---__+ __-+-_ 
LB '-1 ~9.!!.~9 Antimony __ 83.§.Q.!) UG'KG1_000t-____ LCS 74300 1.12 ....._ 21 
LB ____ -l69<1..~9 Anllmony_ 76600 UG'K_G_'0001_ LCSDUP 743001-- ._L0.1 _-,2~__-+__ 
LB 6 0 

L........ ­. _____ LB ---..1..'!.'59...I.IAnhmon.. ___927.0._ UG'KG .. 9.90·~ - C L~~ _. i----- 74300.1...2.. 5 ..___69591jAnlimonv 83100 UQlKG .__990 _ LCS__. --f- 74300 112 22 
LB '_:~_ ~ 6~-29 ArseniC 70700 UG'KG _1000 _._ . LCS__ .__ 62600 113 2 1._ I---­

r-
LB 69029 Arsenic 69300 LKilKG 1000 , LCSDUP 62600 ____t!.I .___.2~__--l__-+_. 
LB - - 69591 ArsenlC---76900 UGlKG990r- c U:S()UP 62600 12..3 

I 
_ __-.2-1-___-+___-+-___. 


LB ._ .. _.._ .. '·.6.9.59..' Arsenic 68rOO lJG'KG _990r -U::s=--=-=-- . 6260..0 ___ 1_.1...0 1-. __ ~I-- ___ __1 __ 
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LB 
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LB 69'29,_m 203~" """'Gf to00 .. . l£S_. ~ '9700' _.103 2 ~ 
LB 69591jBanum -- OJJ.4 LKilKG __ 10jJ EV_ B~. 1 ...0 .__ ._ .__ .. 1 _. _._ 
LB : 69591,Barium __2HI(lOO ~G_ __990 LCSM__ _j. 197000 107 ..£.____ I 
LB 169591 Ranum 183000 UG'KG 990 LCS 197000 92.9 -i I 
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LB 69S111 Cadmium -- ~32000 UG'KG 495 LCS 123000 107 -~2!.f---+--+---+ 1--- 1 
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LB .6~~! Calclum_~_40000 UG'KG ....J,900 LCS__, __ ~23.0000!.1J.1_ 2 f-


LB _6~J9J C~m 283.0000 UG'KO 99_00~__ LCSOUP 2380000 119 2 1 __ 

LB.___ 6~.z,1..4 Cesium ..13I_____ 28.7 PCVO 0.2 2 LCS 0.3.96 24.9 11S+-_---'+__­ t= 
LB.I5!!43 C8!lium·~_7___ 27.9 PCVO 01.46., LCS OJ!28 24.9 112 f-I--- j--­

\- ­LB 69029 Chromium 0.754 UG'KO 10 J ev BLAt« 0 _~---,-1+-__ 

LB 6g0i~ Chr~iUl1!.----=,_,___",:,,~8S.g00 UG'KO 1000 ....--. LCSOUP 77700 11..Q.~ _ ___--=2+-__+ __+__-~--

\- ­L8 6.9()£9 Chromium_ 87300 UG'KG 1000 LCS 771.QO 112?+-__+ 

LB 69SIIl Chromium .__~._ f----93!..0.0!J<M<O 990 C LCSOUP __ .._.,. 77700 121 _~-=2+-__-+-__+-_ 


1­LB .,?!!!lIl Chr~jum ________ 1---87100 UG'KO __990 LCS _ 77700 112f-- __-=2=+-__+ __-+__, 
/ ­loB . 69S9! Chromium --f---- 1!2 UG'KO _1 0 V BLAN< ,. '----_.1---__ 0 I--__+~-._..!. 
tL8 . .69!l2_9!Cobal'_15~~ __',()OO l,CSOUP_+__.-!4100()~101l1-- 2~_ 1= 

LB 6,!()~91Cobal1_ 154000 UG'KG 1000 LCS __ 14'00()i---'_()!._ 2 l t-­
LB 1!.9~ThCoba!t_ 0.255 UG'KO .1.0 J ev BLAt« 0 ~ t ­

L8 . ___ 6~~~tCoI:>a1t----... 16(000 UG'KO ~990 LCSOUP.. '_1-141000 116 2 
1­

LB __.__ ,6~.591ICoI:>.aJt ..__. '1---149000 UG'KO 9.9~\ LCS 141000 105 2 t 
LB ____ 690291COflPM~_ 1.1.1000 UG'KO 1000 _ l:CS___ _ 106000 105 2 ,
LB ______ 69Q.2~ CoepM,-109000 UG'KO!OOO 

1 LCS~_. 108000 103,... _~ .. 1--' 
LfL 6_9_~__1 jCOflP8r 116000 UG'KG_ ~90 L<;:S DUP . 108000 110 ___2 
L8 69S91,Coppe< 105000 UG'KG 990 ____ Lgs__ ___ 106000 98.8 2 -~=--

l=~ :¥.~~=- === ._••:::... - m!:-HH=L~!>P ... ...._- m:~ ...:-~= 
r-­

I 

LB 69~_8_1 t"'Ml< ___. 1_ .I!.34 l,IG'I(O _ 750___ LC::;~.__ __~~..1JJ _ __! .--t----- ___ ~-----
1­

LB 6902911roo. _. _~_810!l_0~ ~(3 _soo01+ _ LCSI:ll.lF'_t-- Z~OOOO ~0.,4 ..!2=+-__+_--\______.. j f- ­
LB 690291 1,on __ r--.7380.Q.(l0 ~(3 f--_5000\ .. __ _ LCS_~ 7S3()~0f- 98:1,_ ___2 
LB 69511111ron_ ~.7,4.:\~(31--- 50 .. V, Bl,ANK O __~ +-___-\ _I--~.. 
LB 69S9J 1'00 . __ ~ __ r--!46()000~(2.. _4950_r--__ LCS__. _ 7530000 _911"~1--

LB 6.9.5911I,on __.. __6J10()0._0 ~ _.495.0 _'. f ._ .....QlJP. . 7~.3000.0_ 8.9 2 .. ---t--t-- ­.... -Q LCS 
LB 69{)29:L...ad _____1--1670'{)0 ~(3 t-- 300 ..-f---- LCSOUP. ..!.88000 _ 99.2 2_ 
LB 69()29jLead ____ ____ 1--_'92900 UOIK(3 _.300 ___' f- LCS _ _ __ . _'88000 __11)21- 2

1~: ::!:~ ,~:: ....--------~--~!~~-~~~~- :~~L-- - ~ci-~--+----- -~::~~~;8'.! ---~-+----+---f-..---­

t--­

1·­
i 

r-
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~ID 
LB 
LB 
LB 

B"~: An.lyle _.__ ___~ .--::-:--- Unite t,x.-- I~;"' I:=jocJ1Jle...­ ..jA~..!.acy Nom Cono RecovelY QlhJI..I.on......mlF'rIlCltlon~M..ri,I""-11Ef(OO iBKGO UMs I,. SAL
68962 m O.nitroben...!__ t-- ­ 6.~8~~. __ 188 LCSQUP_ 750 U.jt 1_-" t· t ... 
68t;182 n. O'nll'obeflZ4l'~. 1,__, e10 ~G. _., 1II 11 .._ f- ­ lCS__ 750 81 .• • . . -

La 
La 

898.81 m Olnitr~Z.rIe_ ,_,_,1-... Its UGlKG .188 .._ ... _ LCS___ 
t 
_.. 750 t3~. 

6tB.8.1 mDinlt'~l.ene__ . _ I--­ 71. UGlKG_ 188 LCSDUP 750 95.1 .1 1 I 
68t6~ m~Nltrotoluene 562 UGlKC!..1---188 C LCSDUP .-. . 750 7•.~ , 

La 6.SJ!2m.Nllro.()~en. 551 UGlKG 188 C LCS 750 73.5 1 
LB.Bt.8.!.1 m Nitrotoh.l~e_ 671 ~C!..1--188 L~ 750 8t.5 . 
LB_... Bta81 m:Nilrotolu_ 687 UGlKG 188 LCSDUP 750 91.8 , 
LB. 8~Q~.9 Magnesium 2.95 UGlKG 10 J EV BLANK 0 1 
La6.9!l.~9 MagrIM ium 3370000 UGlKG 1'0·00 LCS 31.0000 107 2 

.6.9.Q.~9 Magnesium 3280000 UGlKG 1000 LCS DUP 31.0000 10. 2 
La 6.t5t1 MagOMkll1I i.23 UGlKG 10 J EV BiJu..I< ........ 0 1 
La 
LB 
L8 
LB 
La 
La 
La 
La 
La 
La 
La 
La 
La 

I!~~ MagnMlum ~330000 UGlKG 990 LCs___ . 31.0000 106 2 
.B.t5!) Magneeium - ­ 3690000 UGlKG 990 LCSDUP 3140000 118 2 

___ 890.~t Mang......O 134 UGlKG 10 J EV BlANK t ­ .. 0 1 

...__•..~.. .6tO_.29. Mang~_f---:z12000 UGlKG .....1~·00 CQ)~t___ 215000 98.5 2 
___....89~t Mang~__ 210000 UGlKG f­ 1000 LCSDUP 215000 97.7 2 t· ­

__ .8t~t.1 Mang___O.t58 UGlKG .... 1"0 J EV BLANK~~- 0 1 c-­

6t5_t.l Manganee.e ~09000~.~90 LCS___ +­ 215000 9!.:Z. _2. .. 
6~S.91 Manganeeoe___ .....__ f--22700() UGlKG 990 LCSDUP _ .. 215000 108 _~ i-­
6~o.lt_2 Mercury - ­ 2230 UGlKG, 61. , LCS___.- ­ 22tO 97.3 2' 

69~~2lMeroury_ 2460 UGlKG 56.5 LCSDllf>____ . 2290~_?__ 2 
~o.~2 Mercury_ _0.OB1'~_I---0:.2 J EV BLANK 0 ___..1 
700~2 Mercury. 2270 UGlKG 6.4... LCS 2210 99 2 
}O~!2~Mercury 1960 UGlKG 60~2 LCSIJUf> 2290 85.5 2 

L8 _______ L~~~t Nickel 71800 UGlKG 1000 LCSIJUf>_ ___ 70200 10?, 21 1 I 
6902t Nickel 73000 UG1<G 1000 LCS 70200 104 21 I 1La 

La 
La 
La 
La 
La 
LB 
LB 
L8 
La 
La 
La 
LB 
LB 
L8 
La 
LB 
LB 
LB 
La 

6~S~' N~keI ..6.94 UGlKG ", (, J EV BLANK 0 ..1 
-=--=-~16~-591 NICkeI_ .-I--76000 UGlKG 990 LCS--- .'-' 70200 108'­ 2 

605tl NICkel 82200 IJG1(G 990 LCSDUP._ 70200 117--.Q
_B.~~e2NIt'obe:nl;;;;-- f- ­ ..!~4IJG1(G188 ~':'CsDUP ... 750 72.5' 11 I I 

.. 8696...2 N.ilr..<'btll'll.ene 537 IJG1(G 188 C L.~__ __. 750 71.6 . _t6t.88.' Nilr~enl.ene 655 IJG1(G 188 ,LCSDUP_ 1-"-­ 750 (l7.3, 
6t88"INrt,.obenzene .... I ­ .. _636 UGlKG 188 Lqs 750 84.8 
6sg~~ o-Nitrotolu~~e_.. !-- ._550 UGlKG 188 C L9L . ...... 750 73 .3+-.. . 
68t62\o-Nitrotokl.!~e_ ~~J ~G 188 C LCSIJUf>Z5.QZ• .:.B. 
69881,o.Nltrololuene__.___.1-- 685UGIKG 188. L~DUP_tn_ 750 9.!4t­ 'I I I I 
69881 10 Nitrol0lu..!'!!._ .........E;~5~.1- '88 L~_ --t-. 750 ~8r 

-:::.!;.ll::.~:.:::O.0::~--==_~'_~~_·t---~1~~ ~-{ - __.~:: ---=: ~ __ ~~DUP=. ... ········~illl- 1 . --t---o 
69881 p-Nllrolol_ne__.__.._~.. _ ...§.6_6 ~<:?-t- 188 LCS 750 88.t 1 
6988t!pNllrolol"!ne__ ...._ ._._~lIJG1(G 188f ...... _f_l:cs.~ .._. _.. 750 92.1 1 
690_29

t 

1 
potass.um... f- ­ ~:5~~ 100 J EV_ ~_._. __ .__. 0 1 

69029 Potassium 1890000 UGlKG 10000 LCSDUP 21.0000 88.5 2 
6·90:29;Potasslu/TI_· ___ ._=~9S~OO~~~10000f" ····-·-tLCS--=~:~ .~. 2140000 91.3.2 
69591,PoIa.o;slum 9.4611JG1(G 100 J EV BLANK 0 

-_.. 

t-· 

r 
r~ 

t· 

Page 3 




12001a.la' 

l R"ull Anal I 

s..mpIe 10___ Batc:i\.. Ana'y'e "!..a!~ ~nlta IMDl,., Qual Qual ac~__ A.ccuracy ~ Cone R~e!y !>ilutlon Fradlon M~lrlx SAl.. i1':1<00
1 iBKC,[) lJnds I,. SAL 

La !S~5~-, P",...lum__. 2010000 I..IG'<O g~OO LCSOUP 21"0000 ~3.~ . 2 

LB 6~5~1_ Pot....lum 1~3000·0 UGJKO --9900 L(~'-- --.- -2140000f--~O~" 2 .


:! ~ 75~ ~::~~ :;taclinl~-~"~=o;:! =Q o..:;~: J ~~. f--· 0 .01..2 t-"· 12-:.4t--- --. --'-

L_B__ . ~89i? FIlX_616 i:.iG'KG 750 J E u:i-- - 750 82.1'- 1 I' 
LB 69881 Rl)( --e92lXM<O 750.J E LCS .-- 750 --

-.-._-----... 69881 Rl)(- 721 lXM<Q '-is-o J E lCsIllP ... r----- 750 q_._ 
LB '6902~ ~um 80600 UG.1<G 500 - LCS--- 8&0001 M ~ I.----- _..-... ._- . - -- --"--'-r---
I.,IL 6.9029 SeIe!"Iu!" ~~400 lXM<Q 500 . LCSIllP 860001 .. , ... 
LB__ ._ .__ ~9591 ~ 88900 ~Q 495 I:.CSIllPt----. 86000 ---, 
LB__ 695V1 Sek!ni~m_. 80200 lXM<Q ..95 I,-CS_ 86000 
LB 6f1()2f1 Silver. 13..000 lXM<Q 1000 I,-~__. 117000,,~ 
L8 69029 129000 lXM<Q 1000 LCSIllP 117000' ._. 
L8 ... -~i5~1 Si'~_ 133000 lXM<O 990 . lCst:U>~-=t--- 117000 "YI 

LB 6f15f11 Silver 119000 I..IG'<Q 990 LCS 117000 :::; 
LB 6,9029 Sod!~~ i8~000 lXM<O 10000 LCSIllP --___ . 313000: ;~.-' 
LB 69029 Sodium 291000 lXM<O 10000 LCS 313000 --- ._. -_. - '---
LB 69591 Sodium .5_2.1 lXM<Q 100 L EV_ ~_ 0 

LB8~59~ Sodium_ ._____. 312000 I.JGt(Q 9900 L~DUP ___ ....J'~OOOI u .•..J-
LB 89591 Sodium 288000 lXM<Q 9900 LCS 313000 _. -, 
LB 68962 sym· Trinilrobenzene -'-603 I..IG'<Gl·S8 LCS - -_. 750 

LB6-8i~? !lym--=-Trin~robCln!.;':;'; .. ..6..12 lJ§tKO ._'88 L~~ _ - 750 8_'-2 r--__' 

LB~981..1. sym:..T~lnilroben_z.'!~___. 728l.)('M(O 188 L~____ r----' .. _ _ 750.__9.lf----_ 

'L8 _6.~!,' .ym:Trlnllr~le...,.___ 76 I..IG'<O 188 LCSDUP_ _ 750 102 1 

'I 

-, ·-t-· 

LB 681US2 TETRYl. __.. _.. !.15 lXM<G __375 LCS___...__ 750 ..1~ 1-_.__1 
L8 68962 TETRYl 787 lXM<G 375 LCSDUP 750 105 1 
LB _69.1'.81 TETRYl--- ... 662lXM<G .375 LCS---' .- 750 8~~~-'1 1---
LB ..____ I!~~.!'. TETRYl ....___ -.133 I..IG'<G. 375 LCSDUP 1-____ 750~7.7 1 
LB 69029 Thallium 97800 I..IG'<O 1000 LCSDUP 87100 112 2 
LB6902"9 Thall;~'; -'99400 lXM<G 1-000 LCS---" --._. 17100 114 2 

LB-,- --'-6jj!'l Thallium •. ..1j>!;OOO UGt<G . 990 C ~~DUP. 87100 ~ 2 1-
u 

.-1-- -. 

LB 695f11 Thallium 94500 UGt<G 990 LCS 87100 108 2 
La- -697.aj Th';~ium:234______.. . . 13.. PCIIG027_2 V st..AN< ~d._~·11~· 0-, I I 
LB... ~8Ut; Total Uranklln__ .!J>Z UGlG 0.0118 LCS ()....0.1..... 1 l02r---_!' 
Le __~_ 611161 T04a1U!~ 0.8_9 UGlG 0....0118 l:CS___ , . .0:,0296 1 ~ ~~r-.--.....! 
LB 69']'43 Uranium-23S___ 0.:.16_6 PCVG 0.13 V BLAN< f- _0 c() 572 0 _ 1 
LB 68714 Uranium-238 1.43 PCIIQ 0766 V BLAN< 0.265 0 
LB 69743 Uranium=2ja----- -.-':8 PCVG 0.463 V elAN< - --'0:237 0 .1 
LB 6'~029 Vanadi~----0_:_34~ t,JgrKG . 10 J_. ~ BLAH< _:-= ....___ 0_ 1 I 1 

La 69029 Vanad.urn____ .____ ,,2.o6()_00 lXM<Ql 000 ... LCS . 183000 1..!~_.~ 

LB 6902~ Vanadlum__ 201000 I..IG'<G 10001- LCS~ .__ ,_18~ .__'_'_Q ""2 
LB 69S911vanadlum _2250~0 UG'KG__990. C_ LCSDUP._____ .. 183000J~. . 2 

La 69591!vanad1Um - ·'.960..00 lXM<..G 990. L.CS- _.. ~ 183000 .10.!.. _._ 2 
LB 69029 ,ZIf'IC - 258()00~~(3. 20001 LCSDUP_ _._ 265000 _97...:..~ 2 _ 
LB J 69029 iZinc" ____ _2630_00 I,!G/KG .2000 j _ LCS__ 1 _ .26500'<>'1--~~':""_ .. 2 
LB 169591 ,ZIf'IC 17.5 I..IG'<G 20,J EV lBlAAl< 0 1 

t-

j. r ­

1·­

r' 
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12001 • .1.' 

R.uII AIW 
s.rp. 10 ~d\ Ana_'I!_ V"'~--::-:-:--:- Unit. MOl.. __ au.! au.! ac ~ Aocur.cy Nom 0-1.. Dilution IFnICtIonJMlllnx ISA.!. IB<GO IBKGD U... I> SAl 
18_____ _6JHi91 llncl 253000 I.lCl/t(Q 19_80 LCS - 265000 '5.5 : 

_LcB.__ U591 line 279000 I.lCl/t(O 1980 lCS"" 285000 105 : 

021_HIS:<>001 e8962 1...~:9i.nilrolMftz... 2., IJG1(O ~TE- 375 e4.. • ,_ 

0212·9S___00_0.1_ e8962 2.4~6~.:r,.nltrotol__ 188 I.lCl/t(O 188 W Q toE 0 

02g.:.95~001 e8962 2i4-Dll\l1t~ 0.1I8l\AQ/KO 0.1881JJ Q ~ 0 I U 


021.2.9S.:0001 ~~962 2.6-_01~it!otoI_ O.,88l\AQ/KQ 0.188 W Q toE 0 • _ 
 ':~I'-f-
02.!£-.9U001 68962 2~AmInl>-4,6-dinltrotol_ 188 IJG1(O 188 W Q toE 0 , ., 
0.?_'2-9~-0001 689624-Amt.,.,.26-dinltrOlOw... 1881JG1(O 1S8W 00 toE 0 I 11::. 
0212·95-0001 U029 A'UI!!inum 1430000 IJG1(O 5000 R 5 MSO 25000 ~;;;; I ­
0212·95-0001 e0029 Aluminum 7170000 IJG1(O 5000 R 5 Ms- 25000 ~.;;; 
02-,-2·9S~000-'- 6~Alumin~ 81S0MCYKO 2.5 - r.Oe 0 I 11e 

77000138700~O __.0212-9S~:O·~<!!. 6_~~. Antt:mOny_ _0782 MCYKO O.S J VI NOf\E 0 • ­ 31 , lIAG'KO
0212·9S:!,~0} 6V029 Antl~on.L 17400 IJG1(O 1000 lIAS 25000 8&.& .. .., 
0212-95-000' 8V029 Antimony 1&000 IJG1(O 1000 MSO 25000 68.9! 21:: 
02..!z9(090~ _6VO~ Aq;n-.c 5.86 l\AQ/KOOS J 1 toE 0 i '~ 

7.821MGKG
02!2·9S:0001_ 4l~~ A~1c: S.o400 \.OIKO 1000 lIAS 25000 170 ;;;; ;; 
0211.95:.f?f?01 69029 A~1c SOOOO \.OIKO 1000 l\ASD 25000 181 - ­
0_2.!2:95-0~1 6V029 ~ 53_3000 IJG1(O 100~ R 5 lIAS 25000 ...... 
0212·9S·0001 6V029 BarIum 551000 IJG1(O 1000 R 5 M!ID 25000 ~ .., 
0212.-5:0001 60029 e.rium - 618 l\AQ/KG 0.5 V toE 0 I 110 53001 "S~G02=i2-:i5~0_00_' _~~19 e..}Hiu!n 0.562 l\AQ/KO O.~S J I toE 0 i i:i 1.9,5 ~KG
0~1.2~S-_0~01__ 6V029 8af:lIlium 48400 IJG1(O 500 MSO 25000 102 ~ ;;; 
021295:~_()0..'1 .~~2~ &e.yll"..II".' 48700 IJG1(O 500 ~ 25000 193 : ~ 
0~12·9SJl_0!1_ 60020 Cadmium 0.178 l\AQ/KO 0.2§ J fN NCN:. _ 0 : : 38l-~7fG1(G
02129S-0001 60029 Cadmium 46500 IJG1(O SOO lIAS 25000 185 ~ :- ..-- ... -- --- - --- :-- ­
02129S-0001 6V029 CIIIdmUn 46000 IJG1(O SOO MSO 25000 183 ;;;; ;;;_. - ----- --- - - ­-~-- +­021295-0001 69029 C......." 1790000 \.OIKO 10000 R $ lIAS 125000 - ­
021295~0001 600"29 C~ 1680000 IJG1(O 10000 R 5 MSO 12$000 
0212-:-O'S-000 1 6902e C.k.k.n 1soo l\AQ/KO 5 NCN:. 0 • .., 6120 l\AG'KG 
0212-"-=-0001 60020 civ-;'-"IUI'/I 3•.2 l\AQ/KO 0.5 J VI HeN: 0 I ~ : 301 HI.3 X
0212·95~OOI 69029 C.v~88100 \.OIKO 1000 MSO 25000 215 ­
021ii5jj)_~1 _,ooii C~~~ 76700 IJG1(O 100.0 L6 25000 1701 .1_ 
0212·9S.0001 69029 Cobalt 7.S6 MCYKO O.S J I toE 0 ~ ~ 

~G 

46001 19.2 MG'KG 
02-,-i~9S0001 i0028 C~aIt 52800 uG-KO 1000 MSO 25000 1811 "Ir ­
021'2-9S~OOO1 69029 Cob.Wt ..5_2900 \.OIK01000 ~ ______ 25000 18' ....... 


--+­02-'2·9S-'0001-,OO29 C~ 485000 UG1(O 1000 R 5 lIASO____ _250001 I "'Iu 
0212950001 -69029 C~ 9.11000 IJG1(O 10.0j) R 5'.15 -
021295·000'- i002e Copptr 722 l\AQ/KG 0.5 toE .... l\AG'KG 
0212 95 00o'-6siii2 10M)( 750 \.OIKO 7SO W a NC»\E 

28001 30.7 
25000 -

0 
0 I 

25000 
25000 -

0 

1 10 
021295·0001 la029 I~- 31500000 I.X},4(O 50.0_0 R - $ uSc :i~ 
021295-0001 "-9029 lron- 344()0000 UG1(O SQ.O.gr!!- 5 lIAS -
0212950001" it02t lron- - 42600 MG'KO 5 toE 'I .... l\AG'KG 
021295·0001 si029 L-..d 221 l\AQ/KO 0.25 J 1 NC»\E 0 ; t I .?.1.3j)0 

MGlKO 
021295:0001 __&:~~i9 l~=__i2500 UG1(O 5.09 ~ 25000 1611 ~ ~ 
021295~000I 69029 L-..d 64700 UG1(O 50~ lIAS 25000 170 .. '" 
0212·95·'0001 -68ge2,~·DI~i,ob4In_ 0.188 MG'KO 0.188 W- a-toE 0 • ­

4001 23 ..3 

6.S· 
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12001.Jel 

".,......10. .- 8III~_tA"'.'r1...0212950002_ 1'~.!t2 2.4..8.TMltrotoh.len. Value Un...U8 UCM<G 

Aeaull IiIvIl 

t.O.. ... , ~~ 1,88 IJI Q <:)CT.NON! jAoour4ICV NomCono0 DHutlon "r.alOft1 0 M..rtxSol SAL 8I(QO. fBKGDU"..... I.&M- . 
0?,1_2:9,S:.O'~~~_f--I~ 2 L4-Dlnltrotol_ 0.188 t.O'KG 0el-8,8 UJ Q NOIE OlD SolI 130 ' 
0212·9S:0~02 18982 2L6:.Q!nbr~ 0.188 t.O'KO O.'S.!l UJ Q NOIE 0 1 0 Sol 65 .. 
0212:.9S~.!1.02 88"22,Amlno-48-dlnltrotol_ 188UCM<O .88W Q NCtE OlD Sol .­
0~'-2.:~~0902 11982 4-Amlno-28-dlnbrotol_ 188 UQn(O ,88 UJ CC NCtE 0 1 0 Sol ,­ -
02~2.:.9_5·0002 89029 Aluminum 7780 t.O'KO 2~5 NOIE 0 1 0 Sol 77000 38700 MG'KG 

0.2.12.":".9. .s':'0()0.2. '.902.9. A.,.n..'.lmOftV02.!.2.:9_S:~.il.!1.2_~2~~-'c "8.5t.O'KG11.3 t.O'KG 0.50.5 V NOIENOIE 00 101 0 SolSol 31-=-=-~~...G.....­...~. I7.82~G--· 
()11£~5·0002 89029~. 872 t.O'KO 0.5 V NOIE 0 1 0 Sol 5300 315 MG1<G 
0212:.!il5'OO.!1..~ ~~ ~1IIum 0472 t.O'KO 025 NOIE 0 1 D Sol 1.Ij5~G -
()212·95·0092 89029 C~ 0.0501 t.O'KO 0.25 J EV NCtE 0 1 0 Sol 38 2 7 M<lIKG 
02.!2.~.S:..!1.<!'<>~_~!029 C~ -'250 t.O'KO 5 NCtE 0 1 D Soil 8120 ~G-=: 
02...1.2.:.9.5.:0002 88714 C....lum-137 2.18 PCIIO 0.0 ..22 D.P 0.0744 0 1 0 Sol 5.1 1.4 £'CVG I 
02!.2'li15:0.002_89029 Chromium UI5 MG'KO 0.5 V NCtE OlD Sol 30 19.3 ~G.-':-"~ 
0212.9J~09.?_.'9029 C.obalt 10.4 MG'KO 0.5 NOIE 0 1 0 Sol 4800 19,2 ~KG 
0~..!.2·'S·v~02 89029 ~ ttl t.O'KO 0.5 NOIE 0 1 0 Sol 2800 30.7 MGKO_-t__.' 
0212·95·0002 ''''21-MC 1590 UQn(O 750 J Q NOIE 0 1 0 Sol 
~3_2.:."5-0002 89029 Iron 98300 MG'KO 25 /IDE 0 100 Sol 21300 ~G --1__ 

~212·'S·0002 69029 l..t 23.3 MG'KO 0.25 /IDE 0 1 0 Sol 400 23.3 MG'KO 
o.t!..2:95.:.0002 68982m·DI~rClbanI_ 0.188MG'KO 0.188UJ Q /IDE 0 10 SolI 6.5 ~. 

0212:95.~o.02_ ~8082 m::."'....,~oluena 188 UG1(O 188 UJ CC N;l'E 0 1 0 Sol _ 
~2~295:C?002 89029 ~Ium 1060 MG'KO ().5 V /IDE 0 1 0 Sol 4~~<! MG'KG 
0212.95·0.002 69029 ~ 659 MG'KG _5 V /IDE 0 100 Sol 714 ~KG 
0~11·9~.·,OOo.L .9092 M.,wry 0.026' MG'KO 0.02,69 J . E NOIE 0 1 D Sol 23 0.1 ~KG 
0212·95·0002._ 8,029 NIc....L 411 MG'KO ,().5 /IDE ___ 0 1 0 Sol 1500 -.1§"2 ~KG 
0212·95·()90,2_ 889.2 NII~I_ _~ MQII(O 0.1~8 UJ CC /IDE 0 1 0 Sol 33_ 
02....2 95.:.~()()2 ....62 o·'~i"f)tolueM 188 UCM<G 188 W CC NCN: 0 1 0 SoI __ ~ 
0212·'5~0002 ....82 p-NitrOCol_ 0.188 MQII(O 0.188 W CC NOIE 0 1 0 Sol 650 
0212:-9s':0002 69029 POC"'1um 1000 MG'KO 5 V N:N: 0 1 0 Sol 3410 MG1<G 
0212:95·0002 88714 P,Otaclinlum-231 4.85 PCVO 0.289 V liP 0.229 0 1 D Sol -
02.1..2 ..95.0002 .8714 P;Oti.~ti~um.231 4.S5 PCIIO O,i97 V NCN: 0.248 OlD Sol :-. 
0212·95·0002 88714 P,otllcUnlum-234M 13 PCIIO 7.61 D.P 5.18 OlD Sol 
0212:'5-.0-002 ,""2 RJK' 750 I.IG«O 750 W Q NOIE 0 1 0 SoI_ 
O_2._1,2:9~~~()2_69O~ ~~ 1.81 MQII(O 0.2_5 ~ 0 1 D Sol 380 1.7 MGlKG~ 
()?!2.:,liI5-0002 .9029 Sodium 83 MaIKO 5 NCtE 0 1 0 Sol 915~G=--+==--1 
0212·95·0002 68t.2.ym-TrlnIIrGbenz_ 0.188 MQII(O 0.188 UJ Q NCtE 0 1 D Sol 3.3 . t­
o2i2JS~OOo::-3=~!~S·2 IE!RYt.. 375 UCM<G 1--37.?lJJ Q NOIE 0 1 0 Sol -f:-:-. 
0212·95.0002 69029 Th8lloum 4.59 MG'KO 0.5 NCN: 0 1 0 SolI 1 M<*'K.G_ 
0212~9S.0002 687'4 ii,;rium-230 0.917 PCIIO 0.1.07 NOIE 0.094 0 1 0 Sol 0.181----' _. X 
0212:-95--:-000'2 .8714 ThOrium-230 1.03 PCIIO 0.09.... Il.P 0.0835 OlD Sol 0.18 X 

02"2:-'5.0002 88714 T~;~-231 
0'212~95-0002 6i714 Thorlum-234 

0.459 ~...!:.~37 
8.58 PCIIO O~5_2 

D.P 
Il.P 

0.1114 
0.555 

0 
0 

1 0 
1 0 

Sol 
Sol 

_ _ 
_ 

O£12.95.00(;2 .8714 Thof'i~m·234 8.44 PCVO 0.601 NCtE 0.4' 0 1 0 Sol 
0i12.9S~0002 687H; focai UrMiurn MQ1(O Il.P 0.79:J 0 1 0 Soil 230 5.45 MG1<G 
021295:-0'002'88716 Tot.. UrMiurn 
0212~'#5:0002- ~'716 rOi.. u,:M!um 

MQ1(G 
- ~ UOIG 0586 

NOIE 
MS 

0.591 
1.7 

0 
14.t lOt 

1 0 
1 0 

Sol 
Sol 

230 5.45 ~QlKG 

P.".7 
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R..uIt AIW ­
s..p.1D.___ BtIIClh An~'.l'!. V... M:ll 0uII 0uII OC T_ Aocur~ Nom C- Dllulion FI1ICdon Mlilrix SAL B<OO BKGO UfliIe .. SAlUn.. 
0212 QS:OOO.2_ U.!'4 Ura'\l~-234 1.01 PCLIO 0.184 I:l.P 0.145 0 1 0 SolI 13 Uil4 PeIlG . - ­
0212 9S0002___.87._1.4 U__.:234 1.03 PeLIO O.....as NI:;H!! 0.1<17 0 , 0 Sol 13 Uil. PeLiG ---+-­
021.2·9S:0002 _88714 U~~-2'l5 0.8Q8 PCLIO 0.265 Nt»E 0.104 OlD SolI 10 0.084 PCIIG 
0~!2-QS·.0.002 88714 Urani.",,!-2'lS 0.424 PCLIO 0.265 D.P 0.181 OlD SolI 10 0.0114 PeIlG 
02g..05...:000j! 68714 Ufll!'l~-2'l8 7.15 PCLIO 1.17 V D.P 1.28 OlD SOl 61 1.82 PCIIG 
02!.~9S.~002 sa714 U~~-2'l8 t.2 PCLIO 1.73 V NOtE 1.28 0 1 0 SOl 67 1.82 PCVG 
0.2.!.2~9S-0002_ 8$0_20 V~ 11 MG'KG 0.5 V NOtE 0 1 0 Sol 540 41.11 t.4G1<G 
021_2..:Q5...:0()02 8$029 nw: 105 MG'KG 1 NOtE 0 1 0 SolI 23000 50.8~G--+--
02.!.€:.95·0~03 898.' ,_!2-01nIlrobeftl_ 285 UQ/KG SI.HIClOI'1e 375 70.. 1 0 SOl ... - ­
0212-95-0003 69501 Aluminum 13800 MG'KG 4.85 V NOtE 0 2 0 SOl 17000 38700 MG'KG---+---1 

02-'2'·95·0003 895tl Anli;~y 0.071 MG'KO 0.971 W () N:N: 0 20 SolI 31 1 MGiKG 
02-'2:95-00'03 '~5tl ,,-';;"Ic: 2.28 MG'KO 0.071 J () IIKH! 0 20 SolI 7.82..tCiIKG---t- ­
021£.95:0003 U51i11 a..,;.;,;; 233 MG'KG 0.971 V IIKH! 0 2 0 SolI 5300 31 S~G --t--l 
0212-91;0003 69591 ~ 0.8'7 MG/KG 0.485 J \Ie NOtE 0 2 0 Sol 1.95 ~<l.--+----t 
02_'.2.:0S..:9!)(j3 89501 C;~ 0.101 MG'KG 0.485 J Eve NOtE 0 20 SOl 38 2.7 MGlKG 
02.1.2:."-0003 US" C........ 4080 MG'KG 1iI.71 V Nt»E 0 2 0 SolI 8120 MGlKG 
0212·95..:0.1)03 _~0501 c:;twomlum 8.15 MG/KG 0.971 J \Ie NOtE 0 20 Sol 30 '9:3 ~G 
0.2!2:9.t.000L 8950' Cab_all 5.33 MG'KO 0.1iI71 V NOtE 0 20 SolI 4800 10.2 ~G 
02.!2..:0~()~03 895tl~. 7.03 MG'KO 0.1iI71 IIKH! 0 2 0 SolI 2800 30.7 MG'I(G 
02_12·0S·00()J 60501 Iron 11100 MG'KG 4.85 V IIKH! 0 2 0 SolI 21300 ~G 
021205:0()0~ .!.OSIiII L-.t _ ___!!,! MG'KG 0.4~S ~ 0 2 0 SOl 400 23.3 ~G 
0212·05-0003 _8~Stl .........1um 2040 MG'KG 0.071 V NOt£ .. 0 2 0 Sol 4610 MG1<G 
021_2·1i15:.0.<1.~3 JS0591 ~ 589 MG'KG 0.~71 V IIKH! 0 20 SolI 714 MQI1<G 
P2.12-05..::0.<'.OJ 70012 ",~cu'Y. 0.0138 MG/KG 0.03.32 J EV IIKH! 0 1 0 Soil 23 0.1 ~G 
O.2_'~.:05.:00<l!. 70012 M_CUfY 320 UQ/KG 2.9.6 MS 21' 103 1 0 Soa 1---- -+-­
0t'j!·9~000} 70012 M~cu!y 312 UQ/KG 31 MSO 310 ".1 1 0 SoU ._ 
0212-1i15·0003 8tS01 NIeMI 7.08 MG/KG 0.971 V IIKH! 0 2 0 SOl 1500 15.2 MG'KG 
0212:IiIS·0003 69591 Pd_1um 2120 MG'KG 0.71 V IIKH! 0 2 0 Soil 3410 MGn<G -+-­
oi12~eS:0~0_3 silll ~ 0.161 MG'KG 0.4~S ~ 0 20 Soil 380 1.7 ~G 
02~2Ii1S:.0~03 61S~1 SodiuIn 75.2 MG'KG 9.71 V NOt\E 0 20 Soil ~lS~G 
021215·0003 et5~1 Thallium OG71 MG'KG 0.971 W () IIKH! 0 20 SolI 1 ~o 
0212·95-0003 -e.1743 Thorium·230 1.'2 PeVG 0.1.46 _ ~ O.Lt' 0 10 SolI 0.18 __r- X 
02121i1S·0003 ef743 Thorium·234 4.17 PCLIO 0.904 V V IIKH! 0.48§ 0 1 0 Sol 
Oi12.1i15~0003 8t7'1 ToI.. lkanium MG'KG Nt»E 0.0822 0 1 0 Sol 230 5.4~ ~G 
02"2~IiIS:00oi ,'.743 U,~.;m·234 1.4' PCLIO 0.287 IIKH! 0.133 0 1 0 Sol 13 1.94 ~IIG 
0212-:05:000'3 8t743 U~~·2'lS 0.478 PCLIO 0."27 V V N:N: 0.1~2 0 1 0 SolI 10 0.084 ~IIG 

0212~9s:0003 U5tl v~ 17 MGlKG 0.9.11 J C Nt»E 0 2 D Sol 540 4L9~G 

0212.9S~0003 8950' ziM---- 24.0 MGlKG 1.94 V Nt»E 0 2 D Sol 23000 508~G 


0212-05.0004 eo881 ...2·Dlnitrobeftl_ 272 UQ/KG SI.HIClOI'1e 375 72.4 1 0 Sol 

Oi'2~9S:0()04 6t88' 1-2·Dlnllrobeftl_ 287 UGlKG SI.HIClOI'lE 375 11.2 1 0 SOl 
 --E0212.QS:OO()4 et881 i';U.Trin!t;otol_ 703 UGlKG 1,!8 M9 750 93.' 1 0 SoI~ __ _ 
02'2.9S.0004 191.' 2::[)I';.~;otol_. Ul UGlKG 188 M9 i-'- 750 92.2 1 0 Sol I I L 
Oi'2Ii1S.0004 ee,,-' 2 6-Otnllrotol_ 1e5 UGlKG 188 ~ 750 102 1 0 SolI I ~ _.=t=.' 
0212.0S:0004- -8~.-8, 2'Arnl,.~::;i.8-dlnl'~oIu-.e_ 8117UGr'KG+__'8~ MS . 750 93 1 0 SolI 
0212.050004'- 'S08l1 4 Amlno-2 8-dlnltrOlolu."" 882 UGlKG 188 M9 750 ".2 1 0 ~ -+-­

770001 38100\~G0212950004-- &'05-01 Aluminum ,'200MGIKG 4.81 V Nt»E 0 20 SolI 

p.... 



t:Ii 
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ReeuII Anal 
~ 10 I~ A!'....~. VIIIue Unite MD.. 0UIf 0UIf ac Tw. Aoouracy Nom c- Dliulion Fl'MlIon Metrtx SAL. B<GD BKOO Unb b. SAL 
.o2~..:tS-0004 les81 Antimony 0.265 MG'KO 0.t62 J Ie NJNE. 0 20 Sol 31 1 MG1<O~.-
!I212·0S-0004 88581 A_Ie 2.57 MQ/'KO 0.t62 J C r«:JIIE 0 2 0 Sol 7.82 MG'KO ._­
02!2..::0.S:000~ ....!~~ 20. MG'KO 0.t6~ V NJNE. 0 20 Sol 5300 31S MQ/'KO­
0212-..tS~«!.~~4_f-I051U ~ 0.'12 MOOCO 0.481 J \e NJNE. 0 20 Sol 1.t5 MG'KO 
.02J~...:t5·0004 10Stl C~ 0.0921 MOOCO 0.481 J E\C r«:JIIE 0 2 0 Sol 38 2.7~O 
0212·0S·0004 1t591 ~_akiIIm 3120 MOOCO t.62 V r«:JIIE 0 2 0 Sol 1120 MG1<O' I 
021,2· tS...:.O().o4 1.58, <;:lwOfl!lum 7.56 MG'KO 0.t62 J \e r«:JIIE 0 2 0 SolI 30 It.3~O 

02.12.. 0S:.0.'004 lOS!! Coblllt 1.45 MOOCO 0.t6.2 V r«:JIIE 0 2 0 Sol 4100 19.2. MG'K.O.I~.I.0~--.!.~:05.0004 ItS91 ieoppw 1.38 MOOCO 0.962 r«:JIIE 0 2 0 Sol 2800 30.7 MG'KO'-­
02!.2·tS,0004 Itlll ':folD( 7ft lO'KO 7S0 J E MS 760 tS.I 1 0 SoI'­
02'2·0S:000,4 _ltU! lron.__ 10400 MG'KO 4.81 V NON! 0 2 D SolI 21300 MG'K<l-' 
02 12.050004_ 1.•,'.!.1 Lellid '14.1 MOOCO 0 .•,8~1 NON! 0 :2 0 SolI 400 :2'.3'M~O_·-
02.12tS..:.«!.C)04_ 10..! m·.Olnl!~ 701 lO'KO 18.8 M9 750 84.2 1 D SolI 
0212·9S·0004 10881 m·N!lr04__ ISS lO'KO 188 MS 750 87.3 1 D Sol 
021-;£·95·0004 ItStl M-ar-Ium 1810 MOOCO 0.862 V NJNE. 0 20 Sol 4110 MG'KO 
0212·8S-0004 ItS91 ~ 124 MG'KO 0.962 V NJNE. 0 2 D Sol 714 MG'KO---+-­
0212·05·0004 70012 Mercury 0.017 MOOCO 0.0326 J Ell NJNE. 0 1 0 Sol 23 0.1 MQ/'KO 
0212·9S~0004 ItStl NIeMI 1.53 MG'KO 0.962 V NJNE. 0 20 Sol 1500 15.2I1.fGKO--+-­
021~.~5:!10.!~ 698~! NI!.~" 844lO'KO 188 MS 150 '5.' 1 0 SoI--""'-I-_ 
02~~·~S·0004 19881 o·Nit'~oIMM 658 lO'KO 188 MS 750 87.7 1 0 Sol -l 
0212 9S·00!,4_ 1.~I~.!f:NII.~oI0h,"" '10 lO'KO 1.~8 ~ 750 87.1 1 0 Sol r. 
02129S·0004 69591 Pot_1um 1820 MOOCG t.62 V NJNE. 0 20 Sol 3410 MG'KO 
021295.000~'.!'.!I_'l~ . . 711 lO'KO 75Q J E MS 750 94.7 1 0 Sol ._ 
<t21295~0004_1'-6.9~,t-.:t SodIum . 5.$.1 MOOCO t.:62 V NJNE. --f-- 0 20 SolI 91S t.oI(O 
02~_2·050.!1.04_""0~!! .ym·Tr.!.n.f~Z_ 745 lO'KG 188 MS 150 91.3 1 0 Sol _ 
021295·0004 10••1 lETRVL 720 lO'KO 375 MS 760 t8 1 0 SolI 
021295000'4- 6tS81 Tha.~ 0.203 MOOCO 0.062 J Ie NoNE 0 20 Sol 1 MG'I<G 
021295.0004-e9-7~i rtK.ri-;'m-230 ' 1.4' PCVO 0.154 NoNE 0.102 0 1 0 Sol 0.1' . ····_+X-­
021'2·95-:-0'0'04 69743 rh;(j~-234 3.77 PCVO 0.898 V V IOE 0.42.. 0 1 D Sol 
021'i95.0004 69711 i~"-u,enIum MG'I<O NONE 0.0537 0 1 0 Sol 230~4S~G 
021~:"~0~04 1~743l!,*-"um·234 1.78 PCI/O 0.?47 NONE 0.130 0 1 0 Sol 13~~~VG 
021_2·0J~:C)004 .9743 UfII!'Ium·231 2.02 PCII'G 2.71: V V NONE 1.2...1 0 1 0 ~ 87 1.8,2 ~VG . 
0212·05·0004 60591 V.-dIum 17 MOOCO 0.162 J C NONE 0 2 D Sol 540 41.9 MG1<G 
0212:9S--=-0004 IOS91.n;; 22.0 MG'KG 1.92 V NONE 0 20 Sol 23000 50.8 MG'KO_-+-_. 
'0212--:95::-0007 19.81 t 2·DinlrobMZ.. 302 lO'KO Sl..fR:.XMll: 375 10.8 1 D Sol 
021-2.95--:0007 U591 ~.;-;.... 17100 MOOCG 4.76 V NONE ., 20 Sol 77000 38700 MG'KO,_+-_ 
0212.e5.0007 6~SOl Anllmony 0.178 MOOCG 0.952 J Ie NONE 0 20 Sol 31 1 ~G _+-_ 
02ii:~s-:0007 6t5o'1 A"~1e 3.15 MOOCO 0.952 J C NONE 0 20 Sol 7'1!I2~O 
oi12."s,oO~ 60SQ1 ~ 214 MOOCO 0.~52 V NONE 0 20 SolI 5300 31S~O_ 
021-2.95.00'07 8.501 e.,ynoum 1.15 MOOCO 0.47~ J \e r:«:»E . 0 2 D Sol 1.95 MG'KO 
02'12~gs.0007 89501 Cadrmum 0.127 MOOCO 0.476 J E\C NONE 0 20 Soil 38 2.7 MG'KO 

02120S~0(i07 895"1 C~ 2320 MOOCG ~,52 Y NONE 0 20 SolI 6120~O 

02120S.0007 6tSOl ChronUum 10.2 MOOCG 0.952 J \fC- r«:JIIE 0 2 0 Soi 30 19.3~G'KO 

021i.gS~0007605il C~ah 1.49 MG'I<G 0.952 V NC:»E- 0 2 0 SolI 460();---!92~G'KG 

0212.'9S.00~'6950i C~ 0.56 MOOCO 0.9,52~_ 0 20 5o!_?800 30]~G 

0212-95.0007 69s01 I~on . 14000 MOOCG 4.76 V NONE 0 2 D Sol 21300 MG'KG 


,..... 


http:0212-..tS
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AM.. AIIM 1 
~IO.. ___ e.CIh . Ana.Iy'. Velua Un.. MOL .... (!lull au. gcTlfI)e Aoou'~ Nome- Dilution FrMlIon totlllrlll SAl.. 8<CI:). !!<GD UnIIa_ ~ 02Jlj5:~~L ..!9~ lNld.. 17.3 MOtKO 0.418 N:H: 0 20 Sol AOO 2~ ~G ___ -o..2.!J...:.fI5·0001 49591 ~tum 2510 MG'KG 0.952 V I'DIE 0 20 SolI 461~~KG 
o...~lJ.:.~_S.:!O~ 49591 ~ 455 MG'KO 0.952 V I'DIE 0 20 SolI 11<4 MG'KG 
0212tJ5·000L 10012 M«.~ry 0.0532 MG'KO 0.0325 V I'DIE 0 1 0 Sol 23 0.1 MG'KG f----­"~. ,­
e2129_5·000.~ 4a5.~ Noc~. 8.5~ MOIKO 0.~52 V I'DIE 0 20 Sol 1500 15.2 ~G __ 
0212·95·0001 US91 ~ot~um 2080 MG'KG 9.52 V I'DIE 0 2D Sol 3410 MG'KG __-'0"212·0"5-:0001 49sa1 SodIum 82.8 MG'KG 9.52 V I'DIE 0 20 Sol 915 ~~G.__ 

r--",-,~--~ 

02-'.2:9.5:C!C!0.1 1t5~n Thdium 0.152 MOIKO 0.O~2 W C NCfE 0 20 Sol 1 ~G"_ I-- ­
02.12.:,t5·0001 49143 Thodum·230 1.75 PCVG 0.162 I'DIE 0.122 0 t 0 Sol 0.18 -----~ 
0212·~5·0001 89743 !.hOfi"m·234 4.88 PCVG 0.996 V V I'DIE 0.481 0 1 0 Sol 
0212·95·0007 4a781 Tot.. Ur..... MG'KO NCIE 0.131 0 1 0 Sol 230 5.A5 MG'KG 
0212·95·0001 U143 Utanium·234 1.33 PCVG 0.301 I'DIE 0.150 0 1D Sol 13 1.04 PCVG. 
~212."S·0001 49743 Uranlum-23e '.04 PCVG 2.83 V V NCIE US8 0 t 0 Sol 61 1.82 PCVG. 
0212·~S·t)!)01 ea5al Vanadium 23 MG'KO 0.052 J C I'DIE 0 20 Sol 540 4'.9 MG'K!l 
0212·95·0001 159sal XW'IC 28.9 MG'KG 1.9 V NCfE 0 2D Sol 23000 50.8 MGKG 

P-oe 10 
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VCA CHECKLIST AND FIELD WORK AUTHORIZATION FORM 
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Voluntary Corrective Action (VCA) 

Checklist and Fieldwork Authorization Form 


PRS No. 12-001 (a) HSWA or AOe 

~ COPC(s) defined . 

. v Nature and extent defined or field screening method available to guide where not 
defined. 

Remedy is obvious. 

j Time for removal is less than 6 months. 

y Remedy is final. 

:j Land use assumptions straightforward. 

Treatment, Storage, Disposal Facilities are available for waste type and volume. 

Cleanup cost is reasonable for the planned action, and meets accelerated decision 
logic criterion for decision to proceed with VCA. 

Explain criteria not checked above. (bJ-i esl;eulI6~' 5lc-i/~./ j'-( It..:J C'<. NJ:t' /'c"ov 

Through reviewing the above criteria associated with this site, I believe that a VCA is the 
appropriate Accelera~ Cleenup ~r ach. 

'I~ / , . '{ 

DateFPL _ . of' .' ( • ../ 

I J. . 

FPC Date 

The undersigned have reviewed the final plan and believe that it fully satisfies the appropriate 

Acce,eratedll~ 1 / 
FPL Date s)-z..:S 9~. 
FPC Dater~~~.QL~RA- 5-- JO'-7& 

Through reviewing the VCA Plan, for site(s) 12-001 (a) and believing that the above 

criteria have been met. I authorize the f~d. 

DOE ER Program Manager ~ Date ~ \ -, () \ '\ G, 
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ANNEX 7.9 
COST ESTIMATE 

The total cost for this VCA is projected to be $68.000. (A detailed cost breakdown will be 
provided in the final report.) 

BUDGET 


Activity $ Amount 

Plan Development 28.000 

Mobilization 7.000 

Cleanup 16,000 

Verification Sampling 0 

Waste Disposal 3.500 

Field Screening 1.500 

Demobilization/Restore Site 1.000 

Reporting 11.000 

Total Estimated Cost 68.000 
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