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SUBJECT: VCA COMPLETION REPORTS FOR TAs -11, -16, -33, AND 
"' ~ -46, PASs ~ 1-0_()J_(~).,~··16-026(m-p), 16-029(k,l,q,s, t,u), 
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Dear Ted: 

Enclosed for your review and approval please find a copy of the Voluntary Corrective 
Action (VCA) Completion Reports for Technical Areas (TAs) -11, -16, -33, and -46, 
Potential Release Sites (PASs) 11-001 (c), 16-026(m-p), 16-029(k,l,q,s,t,u), C-16-064, 
C-16-067, 33-007(c), 33-01 O(b), and 46-003(h) for cleanup activities completed in 
Fiscal Year 1996. Also enclosed are the VCA Approval/Disapproval Forms for your 
signature indicating your approval or disapproval of the reports_ If you do not approve 
these reports, please include a brief description of the reason(s) for disapproval. 

Please note that the VCA Completion Reports for TA-16 include Resource 
Conservation and Recovery Act Facility Investigation (RFI) information. The following 
PASs have RFI results in the VCA Completion Reports: TA-16 90's Line, PASs 
16-026(m-p), 16-029(k,l,q,s,t,u), C-16-064, and C-16-067. We would like to propose 
that the VCA reports covering RFI results be counted as both RFI reports and VCA 
reports. 

Once we have received your approval of these reports, we will submit them to the 
regulators for their review/approval. 

Your Field Project Coordinator participated in developing and reviewing these reports 
The Certifications of Completion have been signed and are included in the enclosed 
reports. 
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(2) Certifications of Completion 
(3) VCA Approval/Disapproval Forms 
(4) VCA Reports with RFI Report Results 

Cy (w/o encs.): 
T. Baca, EM, MS J591 
D. Bradbury, EM/ER, MS M992 
T. Glatzmaier, DDEES/ER, MS M992 
D. Mcinroy, EM/ER, MS M992 
R. Michelotti, CST-18, MS E525 
J. Mose, LAAO, MS A316 
EM/ER File, MS M992 
RPF, MS M707 

• 

• 



,q ;; !7 



) 

, 

VCAReport 

VOLUNTARY CORRECTIVE ACTION REPORT 

SWMU 33.010(b) 

1.0 INTRODUCTION 

Solid waste management unit (SWMU) 33-01 O(b) is a canyons ide disposal area located at East 

Site of Technical Area (TA) 33. During Phase I sampling below a pile of metal turnings at the 

SWMU, cadmium and uranium were detected above screening action levels (SALs) and 

retained as chemicals of potential concern (COPCs). SWMU 33-01 O(b) is listed in Table A of 

Los Alamos National Laboratory's (LANL's) Hazardous and Solid Waste Amendments {HSWA) 

permit. Because site cleanup required debris and soil removal, it was pursued as a voluntary 

corrective action (VCA). The VCA was completed in August 1996. No further action (NFA) is 

recommended at this SWMU. 

2.0 SITE CHARACTERIZATION PRIOR TO REMOVAL 

2.1 History 

From 1947 to 1972 TA-33 was used for experiments to develop initiator components for nuclear 

weapons. East Site was a TA-33 gun-firing area where nonexploding projectiles were fired from 

large naval guns into berms and catcher boxes. Additional historical information on TA-33 and 

East Site is in the 1992 Resource Conservation and Recovery Act (RCRA) Facility Investigation 

(RFI) Work Plan (LANL 1992, 0784). 

SWMU 33-01 O(b), a canyons ide disposal area, is discussed in the VCA plan (LANL 1995, 

02-112) and in the Operable Unit 1122 RFI work plan, Subsections 3.5.2.5 and 4.5.3.1 (LANL 

1992, 0784). Uranium and several inorganic contaminants were detected in soil under a large 

pile of metal turnings located on a cliffside ledge. Asbestos material (transite) was also 

identified at the site. The debris appears to have been deposited on the ledge between 1947 

and 1972 during LANL Group W-3 operations at East Site. 

The objective of Phase I RFI sampling was to determine if contaminated soil was present at 

levels of concern. While the Phase I RFI objective was met, it was not determined whether 

contaminated debris was present within SWMU 33-01 O(b). Ther~fore, the VCA objective was 

\. to screen and remove the debris and contaminated soil. Removal is an obvious and final 

remedy requiring less than six months to accomplish. 
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2.2 Description 

SWMU 33-01 O{b) is located below a sheer, 30-ft cliff overlooking White Rock Canyon. The top 

of the cliff forms the canyon rim at the southern edge of East Site. One large debris pile, 

approximately 10ft in diameter and composed primarily of metal turnings and strapping strips, 

was the most prominent object in the SWMU. The pile was situated on a narrow, sloping ledge 

terminating in a second cliff approximately 20 ft high. Below this second cliff, a steep slope 

descends into White Rock Canyon. At East Site, the Rio Grande is 1 000 ft below the rim of the 

mesa. 

2.3 Previous Investigation 

Phase I RFI sampling was conducted at East Site in the summer of 1994. Sampling at SWMU 

33-01 O{b) was designed to determine if contaminants were present. The 1994 investigation is 

discussed in Sections 2.4 through 2.9 of this VCA report. No other previous investigations were 

conducted at this SWMU. 

2.4 Field Investigation 

During 1994 sampling, three soil samples were taken from beneath the pile of metal debris. All 

samples were analyzed for inorganic chemicals, radionuclides {cesium-137 and cobalt-60), 

and uranium {Table 2.4-1 ). No debris was sampled. For a listing of inorganic analytes, see 

Appendix A. 

TABLE 2.4-1 

SUMMARY OF SAMPLES COLLECTED FOR SWMU 33-010(b) 

SAMPLE ID SITE ID DEPTH MEDIUM INORGANICS RADIONUCLIDES 
(ft) URANIUM 

AAA9651 33-1418 0-0.5 Soil 19258a 19957 

AAA9652 33-1419 0-0.5 Soil 19258 19957 

AAA9653 33-1420 0-0.5 Soil 19258 19957 

a Analytical request number. See Appendix B. 

2.5 Evaluation of Inorganic Chemicals and Radionuclides 

All samples from the 1994 sampling campaign contained cadmium above the LANL background 

{95%,0.95) upper tolerance limit (UTL). Two of the three samples contained cadmium above 

SAL. Chromium, nickel, lead, and zinc were detected above LANL UTLs but below SALs. A 

trace of mercury was detected in one sample {Table 2.5-1 ). 
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Sample AAA9652 contained uranium (762 mg/kg) above SAL and cesium-137 slightly above 

background UTLs (Table 2.5-2). Only trace levels of cobalt-SO (all less than 0.016 mg/kg) were 

reported. 

Quality control assessments for all analytical suites relating to SWMU 33-01 O(b) are presented 

in Appendix B. 

TABLE2.5·1 

INORGANICS DETECTED ABOVE BACKGROUND UTLs AT SWMU 33·010(b) 

SAMPLE ID DEPTH 
(ft) 

SAL N/A8 

LANLUTL N/A 

AAA9651 0-0.5 

AAA9652 0-0.5 

AAA9653 0-0.5 

a NIA =Not applicable . 
b NA = Not analyzed. 
c Bold = ResuH above SAL. 

CADMIUM 
(mglkg) 

38 

2.7 

182C 

53.7 

5.7 

CHROMIUM MERCURY NICKEL LEAD ZINC 
(mglkg) (mglkg) (mg/kg) (mglkg) (mglkg) 

210 23 1 500 400 23 000 

19.3 NAb 15.2 23.3 50.8 

43.2 0.13 <3.3 83.7 402 

34.2 <0.03 207 122 222 

6.7 <0.05 429 6.9 48.9 

TABLE 2.5-2 

RADJONUCLIDES DETECTED ABOVE BACKGROUND UTLs AT SWMU 33-01 O(b) 

SAMPLE ID DEPTH URANIUM CESIUM-137 
(ft) (mglkg) (pCI/g) 

SAL N/A 230 5.1 

LANLUTL N/A 5.45 1.4 

AAA9651 0-0.5 13.26 0.77 

AAA9652 0-0.5 762 a 1.52 

8 Bold = ResuH above SAL. 

2.6 Evaluation of Organic Chemicals 

No samples were analyzed for organic chemicals, which wete not carried forward from the 

Phase I sampling campaign as COPCs • 
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2.7 Human Health Assessment 

2.7.1 Screening Assessment 

Uranium and cadmium were detected above SAL (Table 2.7-1) and were retained as COPes. 

TABLE 2.7-1 

INORGANICS AND RADIONUCLIDES DETECTED ABOVE SALs 
AT SWMU 33-010(b) 

SAMPLE ID URANIUM CADMIUM 
{mglkg) {mglkg) 

SAL 29 38 

AAA9651 13.26 1828 

AAA9652 762 53.7 

8 Bold = Result above SAL. 

Mercury, nickel, and zinc, detected at levels greater than LANL background UTLs, were 

submitted for a multiple chemical evaluation (MCE) for noncarcinogenic effects. The sum of the 

maxima for the noncarcinogenic group is 0.3, well below the target value of 1, indicating a low 

potential for adverse effects due to exposure to these remaining inorganics detected above 

UTLs (Table 2.7-2). Therefore, these contaminants are not identified as COPCs. 

Lead is excluded from this grouping because its toxicity is based on the uptake of lead in 

children (EPA 1994, 1178). The maximum lead concentration detected in these RFI samples 

(122 mg/kg) is below the SAL (400 mg/kg) for lead. Chromium was the only carcinogen 

detected above UTLs. Only trace levels of radionuclides other than uranium were detected 

above UTL at this SWMU; therefore, no MCE was performed for inorganics and radionuclides. 

TABLE 2.7-2 

MULTIPLE CHEMICAL EVALUATION NONCARCINOGENIC EFFECTS 
AT SWMU 33-010(b) 

CHEMICAL SAMPLE ID MAXIMUM SOIL SAL NORMALIZED VALUE 
SAMPLE VALUE (mglkg) 

(mglkg) 

Mercury AAA9651 0.13 23 0.006 

Nickel AAA9653 429 1 500 0.3 

Zinc AAA9651 402 23 000 0.02 

TOTAL 0.3 
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2.7.2 Risk Assessment 

No risk assessment was performed for this SWMU because it was scheduled for VCA. 

2.8 Preliminary Ecological Assessment· 

In cooperation with the New Mexico Environment Department (NMED) and the Environmental 

Protection Agency (EPA) Region 6, the Laboratory Environmental Restoration Project (ER) is 

developing an approach for ecological risk assessment. Further ecological risk assessment at 

this site will be deferred until the site can be assessed as part of the ecological exposure unit 

methodology currently being developed. 

2.9 Conclusions and Recommendations 

SWMU 33-01 O(b) consisted of a pile of metal turnings situated on a precipitous ledge 

overlooking the Rio Grande. Phase I sampling determined that metal components were 

disintegrating to the extent that uranium and inorganic contaminants were being released to 

the underlying soil with the potential for migration beyond the SWMU. Because the extent of 

these metallic components in the pile of turnings was unknown, the decision was made to 

remove the pile as well as contaminated soil from beneath the pile. 

In the VCA plan for SWMU 33-01 O(b), preliminary remediation goals (PRGs) were calculated 

to determine acceptable risk of remaining contaminants (LANL 1995, 02-112). Four confirmatory 

samples were collected following removal of the pile. No contaminant was found above PRGs 

in the confirmatory samples. Results of confirmatory sampling are discussed in Section 3.3 of 

this VCA report. 

Five criteria have been agreed upon under which a SWMU may be proposed for NFA (New 

Mexico Environment Department et al1995, 1328). The appropriate NFA criterion for SWMU 

33-01 O(b) is Criterion 5: the SWMU has been characterized or remediated In accordance with 

current applicable state or federal regulations, and the available data indicate that contaminants 

of concern are either not present or are present in concentrations that would pose an 

acceptable level of risk under the projected future land use. 

Based on NFA Criterion 5, SWMU 33-01 O(b) is recommended for NFA. 
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3.0 REMEDIAL ACTIVITIES AND RESULTS OF CONFIRMATORY SAMPLING 

3.1 Risk Calculations and/or Cleanup Level Derivation 

Derivation of PRGs is presented in the VCA plan for SWMU 33-01 O(b) (LANL 1995, 02-112). 

A recreational scenario was chosen as the receptor model for future risk at this site near 

Bandelier National Monument. Exposure pathways included soil ingestion, inhalation of 

fugitive dust and radon, and exposure to external gamma radiation. Dermal exposure was not 

considered because inorganic metals have little ability to be absorbed through the skin. 

The PRGs for the two remaining COPCs are 170 mg/kg for cadmium and 4 790 mg/kg for 

uranium. Table 3.1-1 summarizes several key assumptions used to derive these PRGs. 

TABLE 3.1·1 

RECREATIONAL SCENARIO INPUT PARAMETERS FOR SWMU 33·010(b) 

CARCINOGENIC PARAMETERS (CADMIUM) 

PARAMETER ASSUMPTIONS 

Exposure time on ledge 28 days/year for 0.5 hr/day 

Soil ingestion 1 00 mg/day (approximately 0.004 oz/day) for adult 

200 mg/day (approximately 0.002 oz/day) for child 

Inhalation rate 50.4 yd3/day (recreational rate) 

Averaging time for exposure 70 years 
to carcinogen 

Target risk 1 o-6 {1 chance in 1 000 000 of excess cancer due to 
exposure to cadmium) 

RADIOACTIVE INPUT PARAMETERS (URANIUM 

Total allowed dose/year per 15 mrem 
person -· 

Area of contaminated zone 250 yd2, 1 yd deep 

Time spent on ledge 28 days/year for 0.5 hr/day 

Inhalation rate 50.4 yd3/day (recreational rate) 

Dust mass loading 0.0001 g/yd3 

Soil Ingestion Rate 100 mg/day (approximately 0.004 oz/day) 
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3.2 Remedial Implementation 

Remediation goals for SWMU 33-010(b) were: 

• Remove all debris 

• Remove sufficient soil underlying the debris such that contaminant 

concentrations in the remaining soil were below cleanup levels. 

Following extensive preparation, the turnings pile was raised on July 23, 1996. Cabling was 

threaded though the pile in several orientations to form a sling, and the mass of turnings was 

lifted by a crane situated on the mesa top (Photograph 3.2-1 ).The pile was deposited on a 

plastic mat away from the canyon rim. Metal pieces remaining on the ledge were gathered into 

collection bags and raised by crane to the mesa top. 

Soil from the former location of the turnings pile that met the removal criteria (Table 3.2-1) was 

removed and containerized. Removal was based on screening with a sodium iodide scintillation 

detector system for uranium and an x-ray fluorescence analyzer for cadmium, lead, and 

chromium. Soil was screened starting from the area that had been under the pile. Screening 

continued in a radial pattern on the ledge until the lateral extent of soli removal was defined. 

The area immedjately below the ledge that received drainage from the location of the pile was 

also screened. Initially, soil was removed to a depth of four inches or the soil/tuff interface, 

whichever was shallower. The area of removal was screened again to see if additional removal 

was needed to meet screening criteria. This process was repeated as necessary to meet the 

criteria shown in Table 3.2-1. 

TABLE 3.2-1 

CRITERIA FOR SOIL REMOVAL AT SWMU 33-010{b) 

CONTAMINANT REMOVAL CRITERION 

Depleted uranium Twice background 

Cadmium Any detection 

Chromium Any detection 

Lead 200 mglkg 

Approximately 6 yd3 of soil were vacuumed from the ledge into 55-gal drums on the mesa top . . 
Following removal of all hardware and fencing used to stabilize the site during remedial 

activities, the crane was decontaminated, screened, and released from East Site. 
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As part of remedial implementation, debris was removed from the north rim of East Site 

overlooking Ancho Canyon (Fig. 3.2-1). During pickup, a mortar was found. The LANL 

hazardous materials (HAZMAT) team was called to collect the mortar. Remaining debris was 

incorporated into the waste stream from SWMU 33-01 O(b). 

3.3 Confirmatory Sampling 

To determine if cleanup of the SWMU was complete, samples 0333-96-0595 and 0333-96-0596 

were collected on the ledge from the site of the pile. To determine if material had migrated from 

the ledge either prior to or during remediation, samples 0333-96-0597 and 0333-96-9012 were 

collected from the slope below the ledge (Table 3.3-1 ). Each sample was composed of soil 

collected from 10 separate locations within the confines of a grid cell with dimensions 

approximately half the footprint of the pile. (Fig. 3.3-1 ). 

TABLE 3.3·1 

SUMMARY OF SAMPLES AT SWMU 33-010(b) 
SAMPLE ID SITE ID MATRIX DEPTH RADIO NUCLIDES INORGANICS 

(ft}_ 

33-96-0595 33-1546 Soil 0-0.5 2476 8 2475 

33-96-0596 33-1545 Soil 0-0.5 2476 2475 

33-96-0597 33-1544 Soil 0-0.5 2476 2475 

33-96-9012 33-1547 Soil 0-0.5 2476 '2475 

8 Analytical request number. See Appendix B. 

Cadmium and uranium concentrations were below PRGs in the confirmatory composite 

samples (Table 3.3-2). Results for remaining analytes detected above background UTLs 

analytes are found in Appendix 0 of this VCA report. 

TABLE 3.3-2 

COPCs DETECTED IN CONFIRMATORY SAMPLES AT SWMU 33-010(b) 

SAMPLE ID DEPTH (tt) CADMIUM URANIUM 
(mglkg) (mglkg) 

PRG N/Aa 170 4 790 

UTL N/A 2.7 5.45 

33-96-0595 0-0.5 8.7 23.8 

33-96-0596 0-0.5 1.5 7.1 

33-96-0597 0-0.5 0.97 5.96 

33-96-9012 0-0.5 0.89 5.29 

a NIA =Not applicable. 
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Fig. 3.2-1. East Site, showing areas of debris removal. 
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Modified by: cARTography by A. Kron 1W11195 

Fig. 3.3-1. Confirmation grid cell locations for SWMU 33-010{b). 
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raised from the ledge at East Site, TA-33. 
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Based on NFA Criterion 5, data indicate that the SWMU has been remediated in accordance 

with current applicable state or federal regulations. 

4.0 WASTE MANAGEMENT 

4.1 Waste Minimization, Recycling, and Waste Avoidance 

After the pile was raised and deposited on a plastic mat on the mesa top, metal pieces and 

debris were field screened for radiation as specified in the VCA plan. As part of waste 

minimization and volume reduction activities, material was separated by hand into industrial or 

radioactive waste components for recycling. 

As part of the cleanup, debris was collected from the canyon slope at the north perimeter 

overlooking Ancho Canyon (See Fig. 3.2-1). This debris was included in the waste stream from 

the turnings pile. Table 4.1-1 lists the volume of various waste streams. 

TABLE 4.1·1 

VOLUME OF DEBRIS REMOVED 
INCLUDING THE NORTH SLOPE OF EAST SITE 

WASTE DESCRIPTION WASTE TYPE QUANTITY 

Asbestos tiles Asbestos 0.5 yd3 

Non-metal debris Industrial 2.0 yd3 

Metal debris Industrial 10 yd3 

Metal debris Hazardous <0.05 yd3 

Metal debris Mixed waste <1 yd3 

Tarping Reuse 3.0 yd3 

Contaminated soil Mixed waste 6.0 yd3 

Liquid Radioactive <1 yd3 

The 6 yd3 of soil vacuumed from the ledge at the site of the pile was collected in 55-gal. drums. 

Toxicity characteristic leaching procedure (TCLP) analyses indicated that cadmium and lead 

exceeded regulatory limits (Table 4.1-2). The LANL ER Project sent a Waste Analysis Plan to 

NMED describing generator treatment of soil in the drums by mixing with Portland cement to 

stabilize contaminants. Following stabilization, verification samples will be analyzed by TCLP. 

When contaminants are proved stabilized, the soil will be disposed as radioactive waste at 

LANL TA-54, Area G. 
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4.2 

TABLE 4.1·2 

INORGANICS DETECTED ABOVE TCLP LIMITS 
AT SWMU 33-010(b) 

SAMPLE ID CADMIUM LEAD 
(mg/L} (mg/L} 

TCLP limit 1 5 

33-96-0593 1.45 7.59 

33-96-0594 2.81 5.67 

Comparisons with VCA Plan 

Table 4.2-1 compares the actual volumes of generated VCA waste with volumes estimated in 

the VCA Plan (LANL 1995, 02-112). Reasons for the discrepancies are as follows. 

1) Asbestos was hidden under the pile of metal turnings; it was not possible 

to estimate quantities. 

2) The pile of turnings was smaller than estimated. 

3) Less hazardous material was found in the pile than indicated by sample 

results. More soil contamination was found than expected. 

4) Through aggressive waste minimization efforts, radioactive waste was 

segregated from industrial waste. 

5) Contrary to expectations, cadmium and lead were in a chemical form that 

was leachable by the TCLP analytical method, leading to the presence of 

mixed waste. 

TABLE 4.2·1 

ESTIMATED ACTUAL VOLUMES COMPARED WITH PROJECTED WASTE VOLUMES 

SWMU ID NO. WASTE TYPE PROJECTED BULK ACTUAL VOLUME 
VOLUME 

33-010(b) 1 Asbestos 0 yd3 0.5 yd3 

2 Industrial 24 yd3 12 yd3 

3 Hazardous 14 yd3 0 

4 Radioactive 2 yd3 • 0.5 yd3 

5 Mixed 0 6yd3a 

6 Liquid 0 0.6 yd3 

a Treated to immobilize hazardous constituents and disposed as radioactive waste. 
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4.3. Type of Waste and Waste Characterization Methods 

Radioactive characterization was accomplished by field screening for alpha, beta, and gamma 

radiation in accordance with LANL-ER-SOP-10.07, RO, Field Monitoring for Surface and 

Volume Radioactivity Levels (LANL, 0875). All radioactivity field screening instruments had 

daily response checks and routine performance checks in accordance with ESH-1 procedures. 

Lead metal wastes were readily identified in the field by visual inspection. Cadmium and lead 

in soil were characterized by TCLP analysis. Asbestos wastes were previously identified and 

characterized by analyses. All soil samples were analyzed for radioactivity in accordance with 

LANL-ER-SOP-1 0.11, Field Screening for Offsite Shipment (draft). Decontamination liquid 

was characterized based on the results of solid waste and soil characterization. 

The remediation goals for SWMU 33-01 O(b) were to: 

• Remove all debris, 

• Remove sufficient soil underlying the debris such that contaminant 

concentrations in the remaining soil are below cleanup levels . 

Soil from the former ledge location of the scrap metal pile that met removal criteria was 

vacuumed up and containerized. Removal was based on screening with a sodium iodide 

scintillation detector system for uranium and an x-ray fluorescence analyzer for cadmium, lead, 

and chromium. Soil that to met the following criteria was removed. 

4.4 Disposal Locations And Schedules 

Nonhazardous, nonradioactive metal waste will be recycled with a commercial recycle company. 

Mixed waste has been proposed for treatment that will render it nonhazardous. The treated 

material will be sent as radioactive waste to LANL Area G, TA-54, as will radioactive metal 

waste. Nonhazardous, nonradioactive, nonmetallic waste will be disposed in a sanitary landfill. 

CONTAMINANT 

Uranium 

Cadmium 

Chromium 

Lead 

VCA Report for PRS 33-010(b) 
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Twice background 

Any detection 

Any detection 

200 mg/kg 
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for Solid Waste Management Units at TA-33; 33-01 O(a), 33-01 O(b), 33-01 O(d), 33-01 O(g), and 

33-011 (b)," Los Alamos, New Mexico. (LANL 1995, 02-112) 

New Mexico Environment Department, US Environmental Protection Agency, Los Alamos 

National Laboratory, Sandia National Laboratory, November 16, 1995. "Environmental 

Restoration Document of Understanding," Santa Fe, New Mexico. (New Mexico Environment 

Department et al. 1995, 1328) 
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APPENDIX A RAW RFI CHARACTERIZATION DATA 

Chemicals that are reported by analytical laboratories that are nonhazardous, below Laboratory 

background levels, or as undetected have not been included in the tables of this VCA report. 

Nonetheless, these analytes are part of the decision-making process and it is important to note 

that these chemicals were analyzed for. Analytes included in the inorganic analytical suite for 

this VCA report are listed below. 

Aluminum Beryllium Cobalt Magnesium Potassium Thallium 

Antimony Cadmium Copper Manganese Selenium Vanadium 

Arsenic Calcium Iron Mercury Silver Zinc 

Barium Chromium Lead Nickel Sodium 

The radiological gamma scan suite at this SWMU included cesium-137 and cobalt-60. Total 

uranium was submitted as a single analyte, not as a member of a suite . 
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APPENDIX B QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 

Validated data are available in Facility for Information, Management, Analysis, and Display 

(FIMAD) or upon request. 

Samples are submitted to analytical laboratories in batches identified by a request number. 

Request numbers for each sampling campaign at SWMU 33-01 O(b) are referenced in Tables 

2.4-1 and 3.3-1 of this VCA report. Table B-1 summarizes the results of quality assurance/ 

quality control (QA/QC) data validation for all inorganic and radiological analytical results used 

to support recommendations in this VCA report. 

TABLE 8·1 

DATA QUALITY EVALUATION FOR INORGANIC ANALYSES 
AT SWMU 33-010(b) 

SUITE REQUEST COMMENTS 
NUMBER 

lnorganics 19258 No contamination was found in the blank. All laboratory QC control 
samples were within limits. Duplicate and matrix spike samples were 
in control. No blind QC samples were analyzed with this request. No 
data were qualified or rejected. Data are accepted as valid. 

lnorganics 2475 No contamination was found in the blank. laboratory QC samples 
were within control limits. No blind QC samples were analyzed with 
this request. A 5-fold serial dilution was performed on the QC matrix-
specific spiked sample 33-96-0595. Cobalt results did not agree 
within 1 0% between the diluted and undiluted results, indicating a 
possible spectral interference. However, both results were below 
contract-required quantitation limits. 

In the spiked sample of 33-96-0595, recovery of the lead spike was 
511%. Recovery of the copper spike was low by 625%. Duplicate 
results for sample 33-96-0595 indicate that agreement between 
results for barium, cadmium, chromium, copper, lead, and zinc were 
beyond control limits. These QC results are interpreted as reflecting 
the inhomogeneous nature of the sample. All data are accepted as 
representative of these composite samples 

Gamna 19957 Observation of several daughter isotopes indicated the presence of 
spectroscopy refined (depleted) uranium. No blind QC samples were analyzed 

Duplicate results were within control limits. No anomalies were noted 
with QC data in this request. No data were qualified. Data are 
accepted as valid. 

Total uranium 19957 No anomalies were noted with QC data in this request. No blind QC 
samples were analyzed. Duplicate results were in control. Data are 
accepted as valid. 

Isotopic uranium 2476 Trace levels of uranium activity were found in the blank. This activity 
is attributed to uranium in sand of the blank and was expected by the 
laboratory. Spike control samples were within control limits. Samples 
(including the ac blank) were re-extracted because of high activity. 
The sample was analyzed in duplicate and duplicate results were 
within control limits. The re-extracted resolts were reported. Data are 
accepted as valid. 

Total uranium 2476 No anomalies were noted with this request. No blind QC samples 
were analyzed. Spike recovery was within control limits. Data are 
accepted as valid. 
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APPENDIX C BEFORE AND AFTER COST COMPARISON 

Table C-1 shows cost comparisons for the life cycle of remediation, including waste management. 

ACTIVITY 

Documentation 

Cleanup, including 
sampling 

Disposal 

TOTAL 

TABLE c-1 
COST COMPARISON 

PROJECTED COSTS 

(a) 

$17 220 

$30 500 

$47 720 

(a) This cost was not projected in the VCA plan. 

ACTUAL COSTS 

$29 242 

$95 584 

(b) 

$124 825 

(b) Costs are still outstanding for disposal of recyclable, radioactive, and generator-treated waste. 

VCA Report for PRS 33-010{b) 19 September 30, 1996 
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APPENDIX D CONFIRMATORY SAMPLING RESULTS TABLE 

Table D-1 lists concentrations of contaminants detected above LANL background UTLs. 

Results are also shown for sample 33-96-9012, although no analyte was detected above UTL. 

TABLE D-1 

INORGANICS AND RADIONUCLIDES DETECTED ABOVE LANL BACKGROUND UTLs 
AT SWMU 33-010{b) 

SAMPLE ID CADMIUM CHROMIUM COPPER LEAD NICKEL URANIUM ZINC 
(mglkg) (mg/kg) (mg/kg) (mglkg) (mg/kg) (mglkg) (mglkg) 

UTL 2.7 19.3 15.5 23.3 15.2 5.45 50.8 

33-96-0595 8.7 57.8 638 205 123 23.8 365 

33-96-0596 1.5 14.2 274 29.2 46.6 7.1 23.8 

33-96-0597 0.97 2.9 5.9 18.6 10 5.96 36.1 

33-96-9012 0.89 2.2 5.2 8.5 4.6 5.29 31.5 

VCA Report for PRS 33-010(b) 21 September 30, 1996 
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APPENDIX E CERTIFICATION OF COMPLETION 

The ER Field Unit 3 certification of completion follows this page . 

• 
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CERTIFICATION OF COMPLETION 

1 certify that all work pertaining to the voluntary corrective action (VCA) 33-010(b) has been 

completed in accordance with the Department of Energy approved VCA plan entitled VCA Plan 

for PRS 33-01 O(b), Canyon-Side Disposal Area. Based on my personal involvement or 

inquiry of the person or persons who managed this clean up, a review of all data gathered and a 

visit to the site, to the best of my knowledge and belief, all criteria of the plan have been met or 

exceeded. 1 believe that the completion of the VCA is both protective to human health and the 

environment. I am aware that there are significant penalties for submitting false information, 

including the possibility of fines and imprisonment for knowing violations. 

Environmental Restoration Program 

Los Alamos National Laboratory 

Date Signed 
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VOLUNTARY CORRECTION ACTION COMPLETION REPORT FOR 

SOLID WASTE MANAGEMENT UNIT 33·007(c) 

1.0 INTRODUCTION 

Solid waste management unit (SWMU) 33·007(c) Is located at Area 6 of Ta.:hnical Area (TA) 33. During 

Phoso I investigation of tho SWMU, uranium was dotocted abOve scroonlng nctlon levels (SALs) ond 

retained as a chemical of potontlal concern (COPC). SWMU 33·007(c) Is Identified in tho Los Alamos 

National Laboratory's {LANL's) Hazardous Waste Facility Permit, Module VIII, 11s requiring a Resource 

Conservation and Ro<:ovory Act (RCRA) Facility lnvastlgalion (RFI). An accoloratod cle1anup was pro· 

posed In tho TA·33 September 1995 RFI roport (Envlronrnentat Restoration Project , 995, , 265). AI· 

though uranium 15 not a RCRA, concern, this VCA roport Is provided tor completion of the SWMU. 

In 1996 a pilot project was Initiated ro determine the effectiveness of two methods to romovo uronlum 

from soil. Initial results suggested that the pilot projoct methods wore af1actlvo. Therefore. u plan wns 

developed to colloct confirmatory samples. calculate cleanup levels, and lnvostlgnto thO SWMU as a 

voluntary corrective action (VCA), (Environmental Restoration Project 1996, 02·1 1 7). 

Bocauso rosults of confirmatory sampling, dlscussod In Soctlon 3.3 of this VCA report, lnd1cate that 

uranium concentrations hovo boon reduced to occept11ble levels, SWMU 33·007(c) Is oroponod for no 

further action (NFA) under Criterion 5 ot tho document or understanding botwoen LANL, tho Now Mexico 

Environment :lepartmont (NMED), and tho Environmental Protection Agency (EPA) (Now Mexico Envl· 

ronmant Department et ill. 1995,1 328). A Class Ill permit modification will be ro(luestod to remove this 

site from the HSWA Modulo of the Lnboriltory's RCRA operating permit. 

2.0 SITE CHARACTERIZATION PRIOR TO CLEANUP ACTIVITY 

2.1 History 

Setwoon 1947 ond 1972 TA·33 wns usod to dove lop Initiators, a component of nuclear weapons. Area 

6 at TA·33 wns a smnllllrlng silo whoro gun-typo studios wore portormod botwoon 1949 nnd 1 955. No 

high explosives woro detonated. SWMU 33·007(c) encompasses firing activities at Area 6. Following 

abandonment a;; a firing site, tho sito was usod tor occasional oxporlmonts Dnd oHico foclli!ios. Addl· 

tiona I historlcoi information on Area 6 is Included In the RFI Work Plan for Oporablo Unit 1122 (LAN I.. 

1992, 0784), 
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2.2 Description 

SWMU 33·007(c) consists ol throe tiring pads and a palrot catcher boxes at Area 6. One concrete firing 

pad lies lmmodlately west of TA·33•1 G, The area surrounding the building Is level and pavod. Three 6·ft· 

squnro catcher boxes were approximately 20 ft south of the building and firing pad. Removal or the 

catcher boxes and surrounding soli rovonlod that a concrote pod was locatod under the boxes. 

2.3 Previous Investigation 

AFI Phase I sampling was portormed atArcm 6 during tho 1993and 1994. sampling campaigns at TA·33. 

Sections 2.4-2.7 of this VCA report summarize results from thoso c<Impnlgns. 

2.4 Field Investigation 

Tho 1 993 and 1994 field Investigations are discussed In the January and Septombor 1 995 RFI reports 

for TA·33 (t.ANL 1995, 1212: Envlronmontal Restoration Project 1995, 1265). All samplos collected 

were analyzed for inorganics, high explosives, uranium, and gamma emitters. A subset of samples was 

analyzed for pesticides. herbicides, and polychlorinated biphenyls. During the TA·33 sampling cam· 

palgn in 1994, trenches wero dug Into Ciltcher boxes located In the SWMU. Eight samples were cot· 

!acted and analyzed tor uranium and lnorganlcs. 

2.5 Evaluation of Inorganic Chemicals and Radlonuclldes 

loorgonjc chomlcals. Analyses trom the 1993 sampling campaign Indicated that arsonic and beryllium 

were above background In two samples. Load, nickel, and zinc wore detected In many samples above 

background but balow SALs. Sample AAA2164 and Its two field splits contained elevated levels o1 

cadmium, chromium, nlckol, load, antimony. and zinc. Tabl~ 2.5·1 lists Inorganic contaminants found 

abovo background upper tolerance limits (UTLs) and Fig. 2.2·1 shows sample locations from the 1993 

sampling campaign (LANL 1995, 1212). 

S~prembtu 30, 1996 2 VCA R'port for SWMU 33·007(c) 
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Fig. 2.5·1. SWMU 33·007(c) showing 1993 S<~mpllnglo<::~tlons. 
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Catcher box sampling In 1994 indlcatao that load, nickel, silver, and zinc were aoovo LANL bDckground 

levels but bolow SALs (Environmental Restoration Project 1995, 12GG). 

Uranium. Sample AAA2164 and its floiC! splits In the cinder cone contained Glovntod lovols of uranium In 

addition to tho lnorganics listed above. 

During 1994 trenching In the catcher boxes, a pocket of corroded uranium was uncovered. Two soil 

samples taken near the pocket contained elovatod uranium, one In excess of 6 COO mgfkg. Samples 

eolloctod elsewhere In the catcher box soli contained uranium at background levels. 

2.G Evaluation of Orgnnic Chemicals 

Organic no a lyses are discussed In thG January 1995 RFI report (LANL 1995, 121 2). PCBs dGtoctod In 

SWMU 33·007(c} samples wore assigned to SWMU 33·009, an ovorlapplng canyonsldo dlsposalaroo 

where a VCA is planned. 

2.7 Humnn Heolth Assessment 

2.7.1 Screening Assessment 

Inorganic analyses tor 31 samplos colloctod across SWMU 33·007(C:) nro presontod In tho January 

1995 RFI report for TA·33 (I.ANL 1995, 1 212}. Results for lnorgnnics above LANL. background UTLs are 

reproduced from that report In Table 2.5·1 of this VCA report. Results for samples collected In the 

catcher boxes oro presented In tho September 1995 AFI report {Environmantnl Restoration Project 

1995, 1265). 

lnoroanjc charnlcol:;. As discussed In thO JDnuory 1 995 RFI report, beryllium and arsenic woro found 

above LANL background (95%, 0.95) UTLs in two samplos (AAA2157 and A.AA2161) colloctod at tM 

top o! tho cinder cone In a rolatlvely undisturbed area above the Area 6 dovoloped sitos. Only these two 

samples contained arsenic and beryllium above tho UTLs. but In the remaining samples both elements 

also tendod to bo elovated rolatlvo to TA·33 background. In general, samples from this aroa Include 

material derlvod from an unusual (lor LANL) ma:nx o! basaltic cinders, which aro high In Iron and In 

elements that rood to be assoclotod with Iron In soils. For example, several samples from SWMU 33·007(c) 

were abovo LANL. background levols for chromium ond nickel, elements that are positively correlated 

with Iron In LANL background samptos, as discussed In Section !3.2.2. 1 ot the RFi roport (Envlronmontol 

Restoration Project 1995, ,2,2). Thoso observations am summarized In Table 2.7·1. Consequontly, 

arsenic and beryllium are )udgod not to bo o.ssociatod with programmatic activities at Aroa 6, but rather 

to repro~ont the high ond of netural background concontrotlons in this area. 
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TABLE2.7·1 

COMPARISON OF ARSENIC AND BERYLLIUM CONCENTRATIONS 
WITH l.ANI. BACKGROUND VALUES 

STATISTIC AAA2157' AAA2161 

Arsonic eoncontrotlon (mglkg) 10.9 , 1.2 

Arsonic l.ANL (95%,0.95) UTL a (mg/kg) 7.132 7.82 

Aroonle lramoworl( maximum (mOf\<g) , , .2 , , .2 

Boryllium concentration (mgJI<g) 2.3 2.4 

Beryllium l.ANI. (95%,0.95) UTL (mg/kg) , ,g5 , .95 

Boryllium framowork mtiXlmum (mglkg) 4 4 

8 UTI. • Uppor tolornnco limit. 

Another samplo (AAA21 64 wlth two field splits), colloctod from n location In the cinder cone £~djacent to 

one of tho gun mounts, contnlnod cadmium, chromium. nickel. lead, antimony, and zinc, as well as 

uranium, at levels well abovo both LANL·wlde and local background levals. Table 2.7·2 shows tho 

results of a multiple constituent evaluation (MCE) tor the elevated Inorganic chemicals at tho location or 

sample AAA2, 64. Lead Is excluded from this calculation because Its toxicity Is based on lead uptake in 

children (EPA 1994, 1178). Uranium, as a radioactive carcinogen. Is hondlod seporntoly (sea bolow). 

Boca use tho SALs for cadmium and chromium have been approximately halvod since Janunry , 995, 

the rosult shown In Table 2.7·2 (1 .1) Is diHerent than the rosu!t shown in Table 4·1 6 (0.8) of the original 

RFI report {LANL ,995, ,212). 

TABLE2.7·2 

MUI..TIPLE CONSTITUENT EVALUATION FOR NONCARCINOGENIC EFFECTS 
OF INORGANICS DETECTED IN SAMPLE AAA2164 AND ITS FIELD SPLITS 

ANALYTE SAMPLE ID MAXIMUM SOIL SOIL SAL CONCENTRATION 
CONCENTRATION (mglkg) NOAMAI.IZEO TO 

(mglkg) SAl. 

Antimony AAA2164 2.6 31 o.oa 
C:ldmlum AAA2164 4,4 36 0,1 

Chromium AAA2225 62 210 0.3 

Nickol AAA2164 650 1 500 0.6 

Zinc AAA2225 220 23 000 0.005 

TOTAL , . , 
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Tho MCE for noncarcinogenic oHocts sllgl'ltly oxcoods the target value of 1. How~vor tl'lo concontrotlons 

ot these elements In the 1993 dat.J set of contaminants oxcooding UTLs (Tabla 2.5·1 of this VCA roport) 

does not suggest a significant contnmlnant roloaso. Any aron of Inorganic contamination at SWMU 

33·007{c) Is proJected to bo limited. ThO potential human health concern that would be ovalunted with o 

recreational oxposuro scenario at this slto Is considered low. Risk calculations using the shorter oxpo· 

sure duration and smaller ~xposuro frequency associated with the rocroatlonalland uso assumed for 

TA·33 reduce the possibility of realizing advorso Mt:~lth lmpncts from soli exposure. Thoreloro, addi· 

tiona! evaluation of metnlo lor human health risk will not be pursued at this SWMU and thOso lnorganlcs 

wlU not be carrleCI forwnrd through the scroonlng fevol process os COPCs. 

For lnorganics detoctod in tr.o catcnor boxes during tho 1994 snmpling campaign, nn MCE lor no ncar· 

clnogenic eHocts lndlcatod that lnorganies woro not prasont In catcher box soli at lovols of concem. 

Catcher box lnorganlcs wero not corrlod forward through the seroonlng process as COPCs (Environ· 

mental Rostorn!lon Project 1995, 1265). 

Uran!um;Ihe only choQJjqnl or coocom at SWMU 33·007(c) was urDnlum, obsorvod at high lovols in two 

samples during thO AFI investigation of the cotchor boxes (Environmental Restoration Projoct 1995. 

1265), and at levols abovo both bnckground nnd SAL In AAA21 64 and Its field splits (LANL 1995, 121 2). 

Because uranium results tor sample AAA21 64 and its field splits (72, 91, nnd 84 mg/kg) aro above SAL 

(LANL 1995, 1212), they aro compared with the cleanup levels discussed In Section 3.1 of this VCA 

report. A total ur.::nlum concentration of 37 4 mg/kg Is nocossafY to deliver tho EPA·allowoblo mRxlmum 

dose of 15 mrcm per year under a recreational scenario, assuming the Isotopic distribution of natural 

uranium. The maximum concontmtion of urnnium (91 mg/kg) maosurod at this point Is foss than 25°/o ol 

the 374 mg/kg limit, Based on theso calculntlons, tho total dose acsociated with uranium lsotopos In 

sample AAA2164 and Its field splits, considered ns a sourco or oxposuro In the recreational scenario 

and used to cDiculato the cleanup !ovals, Is well within EPA limits. Tharalore, uranium Is not considered 

a COPC at SWMU 33·007(c) outsldo ol tho catcher boxos. 

2.7 .2 Risk Assossmont 

No risk assessmont was pertormod for SWMU 33·007(c) because a cleanup was ptannod. 

2.8 Preliminary Eeologlcal Assessment 

In cooperation with tho NMEO and EPA Region 6, the Laboratory Environmental Aostoratlon (ER) Project 

is developing an approach for ecological risk assessment. Further ecological risk assessment at this 

site will be deferred until tho site can be assossod as part 01 the ecological oxposuro unit mothodology 

currently being dovoloped. 
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2.9 Extent of ContDmlnatlon 

Elevated umnlum concentrations of concom were conflnod to localized spots in the catcher boxos. Total 

volume of tho catcnor boxes wos approximately 200 yd3. Subsequent soil separation Indicated that 

9 yd3 of thnt volume wero contaminated (Soetlon 4., of this VCA rooort). 

2.,0 Conclusions and Aecommondatlons 

The MCE calculations In Section 2.7 of this VCA roport lndlcato that lnorganlcs aro not a concern at 

SWMU 33·007(c) under o recreational scenario. As a result of tho analyses discussed In the original RFI 

reports and summarized abovo, umnlum wns the only COPC Identified at SWMU 33·007(c) (LANL 

, 995, 12,2: Environmental Restoration Project 1995, 1 265). Urnnium wns found to be abovo lovols ol 

concern only In tho catcher boxos south at TA-33~, G, whero llmltod RFl data suggested that It might be 

confined to small pockets surrounded by uncontamlnatod soil. 

A pilot study was conducted In , 996 to sopo.ratG umnium<ontomiMtod soli from cloan soil. Initial data 

collected during tho cleanup campaign Indicated satisfactory sopamtlon. A VCA pion was dovoloped to 

describe tho objoctlvos of tho pilot study and do!lno tho cleanup objoctlvus. A VCA was appropriate at 

this slto because the following critorlo wore mot. 

• Tho contaminant of concern (uranium) was defined, as woll as Its nature 

o.nd extant. 

• Removal tlmo was loss tMn six months and waste facilities were available. 

• Remedy was obvious and final. 

• Land~uso assumptions wore straightforward. 

• Cleanup costs woro roasono.blo for the plannod action. 

As discussed In Section 3.3 of this VCA report, uranium concentrations were reduced below levels of 

concern during soil separation. Soli rotumod to the site or tho cntcher boxes is bolow cleanup levers. 

Only radloactlvo contamination, subject to DOE regulatory authority, was found at SWMU 33·007(c). 

For nonradioactive contaminants, flvo criteria have boon agreed upon under which a SWMU may be 

proposed for NFA (New Mexico Environment Department at a\. ,995. 1328). The appropriate criterion 

for the NFA proposed lor SWMU 33·007(c) Is Criterion 5: tho SWMU has been charoctertzod or romodlated 

In accordance with current applicablo state or federal regulations, nnd tM avnllablo data indicate that 

contaminants of concom aro either not presont or are present in concentrations that would pose an 

nccoptable levoi of risk undor the projected futuro land uso. 
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Based on the radiological cleanup and NF'A Criterion s. SWMU 33·007(c) Is recommended lor NFA. 

3.0 REMEDIAl. ACTIVITIES AND RESULTS OF CONFIRMATORY SAMPLING 

Because high concentrations ot uranium occurred in distinct pockets and tho romoinlng soli was known 

to be at background levels. a pilot study was porlormod to redueo uranium concontratlons bolow levels 

of concern. The ctudy lncludoCI mochanleally separating clo:ln solllrom mdloactlvoly contaminated soli. 

Contaminated soli was leoched to remove uranium. 

3.1 Cleanup Lovol Oerfvatfon 

Derivation of cloonup levels was presented In tho VCA pion for SWMU 33·007(c). Modeling cnlculatlons 

using the Aes:dual Aadloaetivo (AES~AO) computer code dotormlnod concentrations of residuol ura­

nium accoptablo to meet regulatory roauiroments ol tho proposed EPA doso limit ol 15 mrom!yr. AESRAO 

calculations asnumad a rocroatlonal scenario oxposuro tor typical rocreatlonal tlmo porlods lor plcnick· 

f)rs and tmil users. Tnblo 3. H lists sovoral koy aosumptlons used to calculate tho mnxlmum total ol­

lowod doso. 

TABLE 3.1•1 

RECREATIONAL SCENARIO RESRAO INPUT PARAMETERS FOR SWMU 33·007(c) 

PARAMETER ASSUMPTIONS 

Allowed doso/yoor 15 mrom 

Aroa of contamlnatod zono 1 960 yd3, 9 It doop 

Tlmo spont on alto 9 doy!llyoor, 3 hr/dny 

Inhalation rnto (rocroa!lonnl) 50.4 yd3tday or air lnhalod 

Dust mas:~ loading 0.00045 g/yd3 

Soil lngostlon Rato 0.2 g/day (Approxlmotoly 0.003 ouncos) 

In order for tho picnicker not to oxcoed the proposed EPA doso limit (tho most consorvativo coso), thO 

total dose from all uranium Isotopes In tho soli must be reduced below 15 mromlyr. Slnglo rOdlonucHdo 

soil guldollnos were calculatod for uranlum-234, ·235, and ·238 assuming tho plcniekor sconnrlo. A 

basic radiation dose limit of 15 mronvyear was sot lor e<.lch Isotope. Aosulls aro shown In Table 3.1 ·2. 

These activities are oqulvolont to a concentration ol 374 mg/kg. assuming tho Isotopic distribution of 

natural uranium. 
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TABLE3.1·2 

SINGLE RADIOACTIVE SOIL GUIDELINES 
CALCULATED BY RESRAO TO PRODUCE A OOSE OF 15 mrom/VR 

ISOTOPE CUIDEUNE 

Urnnlum·234 114 pCVg 

Urnnlum·23S 72 pCI/g 

Uronlum•238 I 16J'CUg 

To determine if residual uranium at thO site meats EI'A guidelines, tho 0.95 upper confldcnco bound 

(UCB) for the moan concontrotlon of each Isotope In the clean soil will bo calculated. Tho reasonable 

maximum dose bosod on thoso UCBs will bo calculatod as 

15! UI/Ugt. 

where U1is tho UCB for tho tth Isotope and Ugi Is tho guldollne for tho tth Isotope from Table 3.1·1. It this 

reasonablo maximum doso Is loss than 15 mromlyoar. tno slto will meet EPA guidelines. Sao Section 

3.3 or this RFI roport for rosults or confirmatory sampling. 

3.2 Romodlal lmplementDtlon 

A total or 202 yd3 of soli was processed· Soil separation was performed by the Thermo Nucloan Seg· 

montGd Gate SystomT"' (SGS) In ApriVMay 1996. Soli from tho catcher boxos was dollvorod to a hopper 

on the SGS plant whero large rocks and othor debris woro cnught by a me5h and roja<;ted. Soli was 

dellvorod o.t a uniform thickness to a conveyor belt that passed under a set of gamma rodlatlon dote<:· 

tors. A sorte:; of gates on tho conveyor belt dlvorted contomlna.tod soU to colloctlon bags; cloan soil was 

dol)osltod In sapamto piles. At the conclusion of tho campaign, discarded rocks woro hand screened for 

ro.dlonctlvlty and rotumed to tho catcher box a ron, togotherwith tho clean soil. A description of the SGS 

Is gl..,on In Attachment A. 

During romovol of largo pieces In tho SGS hoppor, 56 exporlmental projectiles were dlsco..,erod. Those 

woro non-exploding containers tor oxporlmental do..,lcos. The projoctllos wero 2.51n.-dlamoter cylinders 

varying from s to 22 ln. long. Rndlogro.phy lndlcotcd that thoy wore solid metal except for small cavities. 

Tho cavities appeared to be empty. Most projectiles appeared to be steel or metal alloys; somo woro 

mado or uranium. They woro removed to locked storage pending lnvostigatlon to dotormlne proper 

managomont and disposal methods. 

B<:~gs containing contaminated soli wore leached by the LANL-devoloped containerized vat leaching 

(CVL) system using a solution ol sodium bicarbonate, that preferentially dissolves uranyl hydroxides. 

tho form of umnlum prosent. Uranyl carbonate was cotlactad on resin columns and tho carbonato solu· 
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tion reused. This process Is described In the VCA plan. Details of tho pilot study are glvon in Attachment 

B. The CVL study ls continuing. Uranium·contamlnatcc soli separated by tho SGS plant has boon re· 

talned .:~s experimental material. 

3.3 Confirmatory Sampling 

To dotermlno if tho soil and area ol the catcher boxes m(lt cleanup goals, a total of 20 confirmatory soli 

samples were collected (Table 3.3·1 ). All ~mples wom analyzed for Isotopic uranium. 

• Eight samples represented the material remaining at the back ond bottom 

of tho area of oxcnvatlon. 

• Twelve samples, Including two flold duplicates, reprosentod the SGS clean 

pilo material that was returned to tho excavated aro:1. 

The eight samples collected at the back and bottom of the excavation were biased towara locations 

around and below aroas where projectiles were found during excavation (Fig. 3.3·1). All isotopic ura· 

nlum me(lsuroments on thoso samples woro below the (.95 .. 95) UTt.s for background (Tablo 3.3·1). 

TABLE3.3·, 

CONFIRMATORY SAMPLES FROM THE EXCAVATION 

SAMPl.EIO REQUEST l.OCATION URANIUM·234 URANIUM·23S URANIUM·23D 
NUMBER (pCIJg) (pCIJg) (pCIIg) 

Cleanup lovol N/A 11 NIA 114 72 116 

UTL N/A N/A 1.94 0.064 1.82 

:l3·96·e1 81 2136 Bottom of oM! box, bonooth 0.75 0.05 0.61 
pro!octllo location 

33·96·0182 2136 Bottom ol wost box, l:lonooth 0.93 0.04 0.93 
orojoctllo IOClltion 

33•96·01 63 2136 Bottom of wont box, bonoath 1.02 0.05 1.00 
orojoctllo location 

33·96·0184 2136 Bottom or o.xcnvntion, 1.63 0.07 1.34 
bononth hot spot 

33·96·01 85 213G Bnck or oast box, bonooth O.BG 0.04 0.88 
pro;octllo 

33·96·01 8G 2136 Back of box nonr oxcovotod 0.82 (R) b 0.04 (R) O.BD (R) 
projf'lctilos 

33·96·01 87 2136 Bocl< of box nonr oxcavatod 1.13 Q,OG , . 14 
projoctllos 

33·96·0188 2136 Back or box noor oxcnvntod 1.25 0.07 1 .1 Cl 
projoctllos 

n N/A. Not oppllcnblo. 
b R • Resurto oro roloctod b8CAUSO ol sample prspnrn!lon lrrugulllfltlos. 
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Saml)los collaeted from tho SGS clean pilo were distributed across sevon processing days. Results 

woro generally above background, and tho data Indicate considerable hetorogoneity In this material 

(Table 3.3·2). However, the highest isotopic uranium results, obtuinod for somplo 33·96·0170 on days. 

woro less than 25% of tho claanup levels. 

TA8LE3.3·2 

CONFIRMATORY SAMPLES FROM THE SGS CL.EAN PILE 

SAMPLE 10 REQUEST LOCATION URANIUM•234 URANIUM·2:1.!i URANIUM·238 
NUMBER (pCVg} (pCVg) (pCVg) 

Cloonup lovol N/A<I N/A ,4 72 1, 6 

UTL N/A N/A 1,94 0.084 1.82 

33·96·0166 96·06·199 SGS elo:.n plio, dny 1 16.73 0.67 16.57 

33·96·0167 96·06·199 SGS eloM plio, day 2 3., 6 o. 10 3.13 

33·96·0168 96·06·199 SGS clonn pilo, dny 3 2.47 0.08 2.69 

33·06·0169 96-06·199 SGS clllon pilo, dny 4 14,55 0.68 13.04 

33·96·0179 96·06·199 Oupllcnto ot 33·96·01 69 11.2 0.42 1 1 .1 

33·96·0170 96·06·199 SGS eloan plio, day 5 26.96 1.14 27.34 

33·96·0171 06·06·199 SOS cloan piro, day 6 2.01 0.07 1,87 

33·96·0172 96·06·199 SGS cloan pilo, day 7 1.56 0.07 , .53 

33·96·01 73 96·06·1 99 SGS cloan plio, day 7 , ,75 0.07 1.81 

33·96·01 74 96·06·199 SGS clean pilo, a !lor rorun 7.3 0.26 7.51 
ol any 1 ctoan plio wtth 
lower oottlngs 

33·96·0180 2136 Oupllcoto of 33·96·0174 3.3 0.13 3.22 

33·96·0175 96·06·1 99 SGS clonn pliO, aiM rorun 16.02 0.06 15.!:>6 
of day 6 cloon pilo 

o NIA. Not nppllcoblo, 

Data from tho SGS clean pile can be used to estimate tho exposure of a recreational user of thO slta, 

a5sumlng (very conservatively) that his total exposure wh/IG at tho site comes from the material In this 

plio. For this purpose. results from 10 of the 12 samples shown In Tabla 3.3·2 aro used. The flold 

dupllcato rosults, obtalnoo by splitting homogenized samples, wero not considered to bo Independent 

measurements. 8ecauso tho data aro skewed to tha right, calculations wore made using lognormal 

assumptions following tho method dnscrlbed by Gilbert (1987, 0506). Results are shown in Tabla 3.3·3. 
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TA8LE3.3.0 

STATISTICS FOR MATERIAL IN SGS CLEAN Pll.EP 

STATISTIC URANIUM·2:l4 URANIUM·2:15 URANIUM•2!18 

Clonnup lovol (pCi/g) (Uail l14 72 , , 6 

Estlmnto for moan activity (pCVcl 9.34 0.302 9.44 

95% UCB a tor moan activity (pCUg) fUll 15.8 0.515 ,5,7 

~l'tlCtlon ol PRO [1.1;/UgiJ o., ;jij 0.007 0.,38 
l~etlsonnblo mnx1mum aoso (mromtyear) 15 ~ UI/Ual• 4.2 

11 UCO • upj)orconlldonco bound. 

Basod on tho calculations shOwn In Table 3.3·3, the total doso of 4.2 mromlyr associated with all ura· 

nlum Isotopes In tho SGS clean pile material, considered as the source of exposure for tho picnicker 

usod to calculato the PRGs, Is loss than 30% of :he SPA dose limit of 15 mrem/yr. Therefore the SGS 

cloan pile motorial will be loft on thO slto, and SWMU 33·007(c) Is rocommanded for NFA. 

4.0 WASTE MANAGEMENT 

4.1 Wast~ Minimization, Recycling, and Waste Avoidance 

Thrao samples wore colloctod to roprosont matorlnl dlvertod by the SCiS for tho CVL process. Results 

aro shOwn In Toblo 4., ., . Rosults for samplo 33·96·0189 shOwn In Table 4. 1·1 are from a CVL bag attar 

laachlng. All contnminatad material dlvorted from the SGS has boon retained as oxpetimental material 

for 1urthor oxporlmonts using tho CVL process. Seo Anochment B ol this VCA report foro description of 

tho CVL pilot study. 

Loachod soil that moots the eleonup criteria descrlbod In Soctlon 3.1 of this VCA report will be rotumod 

to the catcher box site. Material tailing the criteria will bo disposed at LANL TA·54, Area G, as radioactive 

waste. 

SAMPI.E 10 REQUEST t.OCATION URANIUM·234 UAANIUM·235 URANIUM·238 
NUMBER (pCllg) (pCIIg) (pCI/g) 

33•96·0176 96·06•199 Cloan plio aftor SGS ron.m or 205.82 8.05 210.23 
a "hot" plio (mntorinl thon 
lonchod). 

33·96·0177 96·06·199 CVL bag 113 prior to loaching, 930 36 943 
anmplo tncludod n ploco of 
oxldlzod uranium 

33•90·0176 90•00•1QQ CVL. t)ag 1*3 pnor 10 leochtng 73,24 2.74 72.65 

33·96·0189 2476 CVL bag lt1 a nor roaching 45.5 2.02 45.7 

33·96·01 890 2476 Lnborntory dupllcnto 42.1 1.85 42.9 
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TABI.E 4.1·1 

CVL CHARACTERIZATION SAMPLES 

SAMPLE 10 REQUEST t.OCATION URANIUM·234 URANIUM·:!35 URANIUM·238 
NUMBER (pCI/g) (pCVg) (pCUg) 

33·96·0176 96·06·199 Clu:~n pilo of1or SGS rorun ot 205.82 8.05 210.23 
a "hot• plio (mntorlolthon 
loachod). 

33·96·0177 96·06·199 CVL bag n3 prior to looching, 930 36 943 
!lomplo mcludod a proco ol 
oxlclzod urnniYm 

33·96·0176 96·00·199 CVL bag ll:l prior to looching 73.24 2.74 72.65 

33·96·0189 2476 CVI. bag 111 nftor roaching 45.5 2.02 45.7 

33·96-01 890 2476 L<lborntory duplicnto 42.1 1 .BS 42.0 

Chunks of uranium removed from thO CVL bogs by hand or mechanical scrooning prior to loaching and 

uranium uranium-contaminated material ganorotod by leaching will bo sont to LANL TA-54, Aroa G as 

rildloactlve waste •. 

Projectiles wore radlogruphed to identify uranium-containing and nonrndloaetivo ltoms. Thoy will be 

sogregatod and disposed or appropriarely. 

• F'rojoctllos froe of uranium will be sactloned to dotormlno If hazordous 

motals nro prosont. If no such metals arc found. tho projectiles will bo sont 

to a contract recycle firm. 

• Projoctlles containing both h:lzardous metals and uranium will be 

disassembled and segregated into hazardous nnd radloactlvo compononts 

for disposal. 

• Projectiles containing hazardous metals will oe sent to an approved RCRA 

facility for disposol. 

• Projectiles comaining uronlum will bo disposed of as radionetivo waste. 
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4.2 Comparisons with VCA Plan 

Tablo 4.2·1 compares tho ostlmatod acttJal volumos of gonorotod VCA wasto with projected waste 

volumes estlmntod In the VCA Plan (Environmental Aestorotlon Project 1996, 02·117). Discrepancies 

aro duo to tho rouowing: 

• Catcher box timbers nnd nssoclntod municipal wnstos wero not Included in 

tho prcjoctad wasta vclumo ostimato. 

• Projectile disassembly Is anticipated to successfully separate recyclable 

Industrial waste from hazardous ::~nd radio::~ctlve components. 

• Uranium was found to bo a larger component of several projectiles than 

oxpectod. 

Bocnuso or continuing oxporlmontatlon with tho CVL. system, actual waste volumes are not known at 

this time. The objoctlve of the CVL pilot Is mll)(imum wasto reduction. 

TABLE4.2·1 

ESTIMATED ACTUAL VOLUMES COMPARED WITH PROJECTED WASTE VOLUMES 

SWMU 10 WASTE TYPE PROJECTED ESTIMATED 
BULK VOLUME ACTUAL BUL.K 

VOLUME 

33•007(C) Municipal rafuso , yd3 j4yd3 

Radlonclivo liquid {CVI.) 15 gal. 30gnl." 

Radioactlvo :solid (CVI.) 15 gal. 15 gal.0 

Rocycloblo motals (projoctilos) 0.,0 yd3 0.6 yd3 b 

Radloactlvo (p!'OjoctUos) 0.05 yd3 o., ya3 b 

Mlxod 0.01 yd3 Oyd3b 

Hru:nrdouo (projoetllo:s) 0.01 yd3 <0.1 yd3 b 

4.3. Typo of Wnsto nnd Wasto Chorncterlzatlon Methods 

Natura! uranium. thO principal conto.m!nont, was charnctorl::od by botn/gamma Golger counters and 

flxad laboratory Isotopic uronlum analysis. Radiography o~ projoctllas was por1ormod In Septombor 

1996 by l.ANl. radiography group ESA·MT. Analysis of radlogmphlc data will be used to determine 

appropriate disposal. Disassembly and further analysis of the metal composition by x·ray fluorescence 

mny bo neodod. 
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4,4 DISPOSAL LOCATIONS 

Nonhazardous, nonradioactive, nonmetallic wasta has boon sont to a sanitary landfill. Following dlsas~ 

sembty of the projectiles, nonhazardous, nonradioactive wosto will be recyclod with a commercial ro· 

cycle company, Aadloactlvo and hazardous wasta (If found) will bo sent to LANL disposal facilities at 

LANL TA·54. Mixed wnste Is not anticipated because of planned disassembly o! uranlum·contalnlng 

projectiles, with subsequent segregation Into nonhazardous and radioactive waste. Aadloactlvo waste 

gone rated by continuing CVL exporimant!:i will bo disposed nftor all experimental work Is completed. 
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APPENDIX A RAW RFI CHARACTERIZATION DATA 

1. Scroenlng Data. No screening data wore used in doclslons at thls ~olid 

wa:ite managomont unit. 

2. Confirmatory Sampling Data. All confirmatory sampling data aro shown In 

Tables 3.3·1 and 3.3·2. of this voluntary corroctlve action (VCA) report. 

3. Waste Chnractorlzatlon Data. No somplos wore colloctod for wa&te 

characterization at this SWMU. 

Chemicals that are reportod by analytlcallaboratorlos thnt aro nonhazardous, below Laboratory 

background levels, or as undetected havo not been included In thO tables of this VCA report. 

Nonotheless, these analytos aro part of the doclslon-moklng process and It Is Important to note 

that these chemicals were analyzed for. Analytos Included In tho Inorganic analytical suite for 

this VCA roport aro llstod below. 

Aluminum Beryllium Cobnlt Magnesium Potassium Thallium 

Antimony Cadmium Coppor Mongtlno:JO So Ionium Vanadium 

Arsonic Cnlcltlm Iron Morcury Sllvor Zinc 
Snrium Chromium Load Nickol Sodium 
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APPENDIX 8 QUALITY ASSUAANCEIQUAL.ITY CONTROL (QA/QC) 

Validated data aro available In Facility tor Information, Management. Analysis and Display (FIMAD) or 

upon roquost. Tablo 9·1 summarized data validation for confirmatory samples tor SWMU 83·007(c). 

Samples oro submittad to nnalyticat laboratories in batches identified by a request number. Roquest 

numbors for ench :;ampllng campaign at SWMU 33.01 O(b) are rofarenced In Tables 3.3·1, 3.3·1, ond 

4.4·1 and of this vo!untory corrective action (VCA) roport. Tabla 9-1 summarizes the rosults of quality 

assurance/quality corrtrol (OA/QC) data valldotlon tor all inorganic and radiological analytical re:sults 

used to support recommondatlons In this VCA roport. 

TABLE B-1 

DATA VALIDATION TABLE FOR SWMU 33.007(c) SAMPLES 

RF.QUEST ANALYTICAL 
NUMBER SUITE• COMMENTS 

2136 Isotopic Ourlng mlero-proelpitntton,tho tunMI u11od for samplo 33·96-0185 looked. 
urnn•um loodtng to nn ostlmntod 1 s.2o•;. lonn. Solutions ol somplos 33-96•0180 and 33· 

96.0181) woro slow in olu!fng from tho column and tho rostn had to bo disturood 
to cQmplotoly oluto tho snrnpto. This may hnvo oHoetod roeo11ory o! tho total 
solution. Bocnuso or tho!IO l)robloms, ronulls tor snmplo 3:'\•96-01 80 iG qunllhod 
as J• (rosuft Is nn ostlmato ond suspoetod to oo low) nnd sample 33·96-01 BG is 
rojoctod. 

Trneolov~JI!l of urnnium nctlvity woro found in tho blnnk. This aettvtty I& n.tlr•butod 
to urantum In snnd o! tho blank and wns oxpoctod by tho l:~boratory. Blnnk nnd 
blonk spiko control samptoc woro within control rlmlt9. With tho oxcaption ol 
nl!mplo 33·96·0186nnd n low b•as lor snmplo 33•96·0160, tho dotn nro 
nccoptod an valid. 

2475 lsotoptc No anornallos woro notod during somplo propnration or analysis. Trnco lovols ol 
urnnlum urnnium activity woro lound In tho blank. This activity Is a:tributod to umnium In 

sand of tho blonk nnd wac oxpoctod by tho laborntory. Blank nnd biMk ::piko 
control !lllmplos woro within controlllmito. Oat a oro accoptod as valid. 

96·06·199 Isotopic Thoso llllme>los woro tmoly:od by Thormu NUtoch Tfol lnborntorios nnd woro not 
uronium subminod through tho l.ANl. ER Sampfo Manogomont r-o.cility 
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APPENDIX C BEFORE AND AFTER COST COMPARISON 

The pilot project at Solid Waste Management Unit (SWMU) 33·007(c) was undertaken to evaluate the 

technique for uso at similar sitos at Tochnlcnl Area 33 and other sitos at Los Alamos National Laboratory. 

Table C-1 compares projected and ostlmatod actual costs lor the pilot project and the voluntary corroc· 

tivo action for SWMU 33·007(c). 

ACTIVITY 

Plnnnina and f1old orcpamuon 
Cloonuo 
Post•floiCl opnrntiOM 
OI!IPOSOI 

Dovoloo VCA RooorT 
TOTAL 

o N/A • Not oppilcablo, 

TA8t.E C·1 
COST COMPARI~ON 

PROJECTEO COSTS ACTUAL. COSTS 
PII.Oi PROJECT 

Not pro,octod N/A 0 

$55 750 $130 930 
Not pro]oC!OC! NIA 

$4856 NIA 
Not ororocrM NIA 

560 606 $130 930 

b Actual coatii!H& not known bocauso wasto has not beon plckod up for dlspo!ll!l, 
c $77 000 ol $107 400 wall for activity not os!lmotod In tho pion. 
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ACTUAL COSTS 
VCA PI..AN 

S13 461 
S2 125 

$31 726 
S9 766 
sa 67H 

$65 7~)G 
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APPENDIX 0 CONFIRMATORY SAMPL.ING RESULTS TABLE 

All confirmatory results are shown In Tables 3.3·1 and 3.3·2 of this voluntary corroetivo nctlon report. 

APPENDIX E CERTIFICATION OF COMPI.ETION • 

The cortlflcatlon of completion follows this page. 
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CERTIFICATION OF COMPLETION 

I conlfy thnt all work penalning to tho voluntary corroctlva action (VCA) 33·007(c) has beon 

completed In accordance with the Oopanmont of Enorgy npprovod VCA plan ontltlod VCA Plan 

for a Solid Waste Manogcment Unit at TA·33 33·007(c). Based on my personal Involvement 

or Inquiry of the person or persons who managed this clean up, a review of all data gathered and a 

visit to tho site. to the best of my knowledge and belief, all critorla of the plan hnvo been met or 

exceeded. I believe that the completion ol tho VCA Is both protective to human health and the 

environment. I am aware that thOro are significant penalties for submitting fafso Information. 

including the possibility of fines and Imprisonment for knowing violations. 

·~~.a..J...~J_-· -
~. F.iw~C5'iii011i 

Field unft'3 Project leader 

Environmental Restoration Program 

Los Alamos National Laboratory 

OntG Signed 
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AiiACHMENT A 

THE THERMO NUCLEANT"' SEGMENTED GATE SYSTEM 

1.0 INTRODUCTION 

This attachment doscribo::; a pilot project that utilized procedures to assoy and sort uranlum-contami· 

nated material trom largo volumes of soil. Two preliminary assaying procedures. tho mowor detector 

and the mockup unit developed by Thermo Nucloan, wore used to detormlno the potontinl vnluo of soil 

sorting and the parameters neoded tor optimal sorting at a glvon sito. The Segmented Gate System 

(SGS) developed by Thermo Nuclean was used on site to assay and sort uranium-contaminated soil 

into contaminated and cloan components. 

2.0 PROJECT OBJECTIVE 

The pilot project assossod tho cnpabllilies of removing radioactive contamination from large volumes of 

soli to remedlato sitos and roduco thO volumo ol radioactive wasto. Tho dosimd outcome or tho pilot 

project was the remediation ot soils at SWMU 33·007(c). Rasults from this work will bo usod to nssoss 

tho cost·eHectivonoss of this approach for futuro work at similar sites. 

2.1 Technical Capabilities 

The effectiveness of tho SGS is influenced by soil charactorlstics such as soil d&nslty, radioactive spo· 

cios, radionucllde concentrations, and contaminant distribution and sorting. Proliminary assayinQ tech· 

nlquos, a mowor dotoctor and mockup unit, were usod to measure tho soil characteristics to determine 

fino adjustments nooded to operate the SGS for optimal rosults. 

• The mowor detector system Is a shielded detector box on wheols pushed 

over tho ground at ostlmatod speeds replicating conveyor belt speeds of 

tho SGS. Gamma ray detoctors count radiation at Intervals, replicating 

those of the SGS. The system looks at Doll ol thickness betwoon 0.5 ana 3 

ln. Tho systom wns usod to determine the radioactive distribution and 

vnriablllty ar.d indicated the detector sensitivity for sorting sito-specltlc 

soils using tho SGS. 
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• Tho SGS mockup Is run In a laboratory where the systom replicates the 

operation of tho SGS plant. The SGS mockup uses tho same sodium iodide 

gamma ray sclntlllators, count geometry, shielding, and count times as tho 

SGS. It has radiation detectors and a conveyer system. Tho systom does 

not have sogmentod gatos. Howovor, o.n electronic signal Is genorntod 

upon dotectlon and a signal could actlvata a gnta If one wero pro5ont. 

The SGS mockup dotoctor51gnals are processed by a multichannel analyzer 

(MCA) that Is not present In thO SGS !'illnt. The MCA Is used to determine 

radioactive speclos present In a given soli. Tho SGS mockup system also 

has an adjustable speed controller for tho conveyer system. This Is usod to 

determine tho best belt speed to produce Increased sensitivity for the SGS. 

The SGS method assays and separates urnnlum and other radioactive contamination from soil matri· 

cos. The procedure Is capable of separating contamination from largo volumes (as much as 100 000 

yd3) of soil. Thormo Nucleon ho.s shown that reduction In tho volume of contaminated soil is as groat as 

98%. 

ThG SGS plant Includes a hopper, a conveyer systom, radiation detectors. and computGr controls that 

romove rodloactlvoly contaminated soils moving on a conveyer bolt. Contaminated soil is dlvorted to 

segmented gatos, than too. conveyor belt that separates It from the clean soli. Figures 2. 1·1 and 2. 1·2 

oro a schomatlc and footprint of tho plant. respectively. 

Processed soil Is first diroctod through a vibrating scroon plant that sepamtos largor plecos of rock. 

metal, or other material from the toed material (the soil thQt will be directed to the SGS). Tho toed 

material is directed to the hopper at the SGS plant. 

Tho hopper holds the toed motorial and directs It too. motor·driven conveyer belt that movos soil through 

tho plant. Fifteen sodium Iodide dotoctors aro mounted ovor tho conveyor belt and aro armnged In two 

overlapping rows ot 7 and 8 detectors. respectively. Each detector has an active area measuring 100 x 

,00 millimeters and Is oncasod In an aluminum housing with a thin end window. The two rows of detec· 

tors are oHsot to prevent rndloactlvo partlclos from passing undotoctod between adjocont detectors. 

Each dotoctor oloctronlcally reports to on Individual microprocessor board that calculates amounts or 

radioactivity and determines whothor a rndioacUva particle has boon detocted. A master control board 

collects data from each detector microprocessor and determines whether dispersed rndloactlvlty has 

boon detected and selects and actuates the eight dlvarslon chutes of the SGS. 
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Fig. 2.1•1. Schematic of tho Thermo Nuclean Segmented Gate Systomrr". 
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Whon mdlouctlvo partlclos or dlstributod contamination abovo rolonso critorin oro dotoetod, ono or 

moro of the eight diversion sogmontod gatos loe<1tod at tho end of tho sorter conveyor diverts tho 

contaminated material. Radio activo so ills dlvertod directly Into a special bag or dump truck to bo sent to 

tho cont31nerlzod vnt loachlng systom. Tho clean soli Is dlvortod ::tnd stnckod In n pile until It Is tro.ns· 

portod back to Its original location. 

2.2 Assaying and Sorting Procedures 

Procoduros for sottlng up and using tho SGS system at SWMU ~07(c) are prosontod below, Stan· 

dard operating proctiduros dovelopod by Thermo Nuclenn and LANL woro followed for nil opomtlons. 

2.3 Mower Detector System 

Tho mowor detector was usod at SWMU 33.00/(c). A plnstlc cover was tomporo.rlty removed from tho 

~Ichor boxos to conduct this prollmlnary study. Soli on tho upporsurfaco of the plio was oxcnvatod with 

shovels to locate contaminated soli for this study. Olroct reading radiation Instruments woro usod to 

guide tho oxcavatlon and determine tho aroa of lntorost 

Clonn soli and contaminated soil woro studlod to dotormlno solll:lnckground and other soli characteris· 

tics. Tho soli was shovelod from tho plio to a. 2 tt x 15 tt plank. Tho soU on the surfaco of tho plank was 

lovolod to a two-Inch thickness. Tho mowordotoctorwas movod along this lovolod surface. Tho dotoctor 

was first driven directly on tho plank, with no soli, to dotormlno onvlronmontal and cosmic background. 

Tho mowor dotoctorwas moved nlong tho surface of the plank at estimated speeds to simulate 30 ttlmln 

spood ot tho SGS conveyor bolt. Gamma my counts woro rocordod at 0.25-sacond lntoNnls. 

This study helpod to deflno parnmotors naodod to most offoctlvoly oporato tho SGS by making tho 

following dotormlnatlons: 

• tho distribution of tho contamlnntlon, 

• tho background r:ldlatlon In thO cloan soli and at tho site, 

• tho optimal bolt speed tor lncroasod sensitivity, and 

• tho best segmontod gnto sotup for optimal sorting. 

Socnuso uranium contamination Wlls oxposod on tho surface, thoro was no neod to furthoroxco.vnto tho 

pile. Tho mowor dotoctor was mo\lod along tho sun nco of tho plio as dlscussod abovo and tho optimal 

oporntlng conditions woro determined. Upon completion of tho prollmlnary study, the plastic covor was 

roplace ovor tho eontamlnatad soli. 
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2.3 SGS Mockup Systom 

To further dellno oporntlng paramotors for tho SGS, tho following quantities and typos ol soil wore 

colloctod from tho sito: 

• 5 gal. of clean soli, 

• S gal. of radioactively contaminated soil near tho crlterln reloaso limit, and 

• 10 gal. of bulk (claan al'ld contaminated mixture) soil. 

Thermo Nuclean transported the soil to their laboratory as environmental samples In accordance with 

thO Nuclear Regulatory Commi:;slon and Department ol Transportation ouldellnos tor shipping environ· 

mental samples. 

This study helped to define the following parameters: 

• soil density, 

• radioactive species, 

• optimal bolt speed for tncroased sensitivity. and 

• appropriate sogmontod gato setup for optimal sorting. 

Theso parameters wore used to adjust the SGS plant operations for each slto. 

2.4 SGS Plant 

The SGS plant and tho screening plant woro sot up near building TA·33·1 6. Heavy plas!lc matting was 

plaeod under tho soil processing oqulpmont to provent potontlolly conto.mlnatod soils from contacting 

clean ground. Planning and sotup of operations nre wore coordinated with tho facility manager at TA·33. 

An oxenvatlon permit was obtained prior to conducting the SGS study. 

Thermo Nucloan personnel operated tho SGS. ICF Kaiser personnel supervised on·slte activities ond 

colloctod samples for otl-sl!o analysis. A trained equipment opllrator with a commercial driver's !!canso 

operated a front·ond loader and dump truck according to Occupational Safoty and Health Admlnlstra· 

tion (OSHA) requirements. SlltUP and preliminary SGS work took approximately ono week and the SGS 

sorting actlvltlos tasted approximately two weeks. Work was Interrupted for flvo days because or a largo 

forost llro In nearby Bandollor National Monument. 
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Tho SGS assayed and sorted opproxlmatoly 200 yd3 or uranium-contaminated soil. A tront..and loader 

moved soli from tho catcher boxos to tho screening plant, whore largor chunks of matorlal woro saPo· 

ratod from soil. Scrooned soil moved by eonvoyor bolt from tho seroonlng plo.nt to the hopper o.t tho SGS 

plant, where the soil was ossnyod and sorted Into contaminated and cloon compoMnts. The conta.ml· 

nutod soli was diroctod Into ,.yd3ioo.ching conto.lnllrs. Clean soU was doposltod on plaRtlc matting until 

It wos trnnsportod bock to thO original slto. This material wos trnnsported In tho decontamlnatod front· 

end loader or the ond of tho soporotlon proc:oss. Large rocks nnd organic material woro tostod for 

radioactivity ond rotumod to the original catchor box slto. Extraneous mAterial, such as metal, wood, 

<~nd plastic, was not returned to tho cntchor box slto. It will be characterized and disposed of approprl· 

at ely. 

Air sampling monitors woro sat up adjacent to thO plant to measure rodlntlon levels from dust omissions. 

Tho workers moat exposod to dust woro personal air monitors to measure radiation exposure from the 

dust. Tho soli was wot down If tho slto safety offlcor and rndlatlon control porsonnol detormlned thnt tho 

dust omissions were great enough to eroato a Mnlth and sa1ety problom. A 200-gal. capacity tub with a 

hoso and sprayer provided water for dust control. The son moisture level wn:; monitored to assure thero 

woro no complications whon moving tho molstoned soil along tho eonvoyar bolt system of the SGS. 
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A,.ACHMENT 8 

CONTAINERIZED VAT l-EACHING SYSTEM 

1.0 INTRODUCTION 

Tho objectlvo of the containerized vat leaching (CVL) project was to domon~tralo tho tochnlquo ol 

loachlng urnnlum from soli. Tho otfoctlvaness of tho CVL Is Influenced by soli characteristics such as 

particle :>l%o, pormoobltlty, ol"'d organic eontont, as woll as ehomlcal form and concl'lntmtlon of tho mdlo· 

octlvo species. Those charnctorlstlcs wora detormlnod prior to sollloaehlng so thnt adjustments could 

bo mado to nchlevo optimal results. 

2.0 CVl. SYSTEM 

Tho heap lcnch procedure Involve~ leaching uranlum-contnmlnatod :.oils with 11 blcarbonate-carbonato 

:;olutlon thnt soiOC1lvoly dissolves uranium. Uranium In the oxldlzod stnto (U6j Is roadlly soluble In 
4+ 

carbonate solutions, but mlnornls containing uronlum !n thO roducod state {U ) arc not readily dis· 

solved, Tl1o overall rooctlon for tho dissolution of uranium oxldo In blcar'Oonnto-caroonato solution to 

uro.nyl trlcarbonuto Is as follows: 

Tho CVL process Involves using an ovorhoad sprinklorsystem to spray uranlum-contamlnatod soli with 

sodium bl~rbonato-cnrbonato solution. This dissolves (ioaehos) uronlum In tho form of uranyl cnrbon· 

oto Jon. ThO oxact amount of uranium that cnn bo romovod deponds on tho charactorlstlcs of tho soli 

and tho urnnlum. Tho dovolopors of this technology ho.vo shown that 75% to 95% of tho urnnlum can bo 

romovod. 

In situ gamma counters monitor tho conc,ntmtion::; o! uronlum throughout this process. Tho blc:orbonnto 

solution is contlnunlly rocyclod through tho soil and tho solublo urnnlum Is romovod on ion oxchnngo 

rosins. During tho lench, samples nro takon for uranium nnalysls. Fig. 2.0·1 Is n dlogrom of tho CVl. 

sot up, 
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3.0 HEAP LEACH PROCEDURES 

Tho CVL was sot up adjacont to tho catcher boxes nnd building TA·33·16. Tha Los Alamos Notlonol 

Laboratory's Environmental Systems and Wasta Choroctorizatlon Group ( CST·7) personnel operated 

CVL. ICF Kaiser personnel supervised on·slto activlllas a'!1d collacted samples for oH·sito analysis. 

Setup of the CVL lasted approximately two weeks and tho leaching Dctivltles rastod approximately five 

months. 

Prior to conducting the CVL procedure on tho con:aminated component (derived from the SGS separa· 

tlon), the tollowir1g analyses were por.ormed on the contaminated soli and were used to ::l.djust tho 

operation of tho systom: 

• particle slzo froctlon, 

• organic analysis, 

• speciation of radloactlvo constituents (by x-ray diffraction), nnd 

• concentration of radioactivity (by LANL ER·~ 30 method for gamma spectral 

analysis). 

Tho contaminated son was transported by conveyor belt from the SGS plant and placea into 1 yd3 

containers, than corriod to the CVL setup for roaching opem.tions. Tho containers aro wovon fabric with 

plastic liners and are tapered to facilitate draining liquid to tho bottom of tho bag. A solution of carbonate· 

bicarbonate reagent was sprayed on thO containerized soli in a continuous, uniform fashion. The leachntc 

drained Into a settling reservoir and sediment-! roe solution was recycled through tho system. Tho spent 

rinse may bo sent to ion exchange columns whf.lro tho uranium may be rocovored. 

The CST·7 report follows this attachmont. 
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