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SUBJECT: VCA COMPLETION REPORTS FOR TAs -11, -16, -33, AND
-46, PRSs 11-001(c),~16-026(m-p), 16- 2029(k,1,q,8,1,u),

C-16-064, C-16-067, 33- 007(c)AND 46-003(h)
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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 (PRSs) 11-001(c), 16-026(m-p), 16-029(k,l,q,s,t,u), C-16-064,
C-16-067, 33-007(c), 33-010(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 (RFl) information. The following
PRSs have RFI results in the VCA Completion Reports: TA-16 90's Line, PRSs
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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If you have any questions, please call Roy Michelotti at (505) 665-7444 or Joe Mose at '
(505) 667-5808. Thank you for your cooperation in this matter.

Sri;u;erely,

b
Jor& Jansen

Program Manager
JJ/el

Enclosures: (1) VCA Completion Reports for TAs -11, -16, -33, and -46,
PRS(s) 11-001(c), 16-026(m-p) .16-029(k,l,q,s,t,u), C-16-064,
C-16-067, 33-007(c), 33-010(b), and 46-003(h)
(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 M3892

D. Mcinroy, EM/ER, MS M992 .
R. Michelotti, CST-18, MS E&25

J. Mose, LAAO, MS A316
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VOLUNTARY CORRECTIVE ACTION REPORT

SWMU 33-010(b)

1.0 INTRODUCTION

Solid waste management unit (SWMU) 33-010(b) is a canyonside disposal area located at East
Site of Technical Area (TA) 33. During Phase | 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 33-010(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
(RF1) Work Plan (LANL 1992, 0784).

SWMU 33-010(b), a canyonside 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 | RFI sampling was to determine if contaminated soil was present at
levels of concern. While the Phase | RFI objective was met, it was not determined whether
contaminated debris was present within SWMU 33-010(b). Therefore, 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 33-010(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 10 ft 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 | RFl sampling was conducted at East Site in the summer of 1994, Sampling at SWMU
33-010(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
() URANIUM
AAA9651 33-1418 0-0.5 Soil 192588 19957
AAA9652 33-1419 0-0.5 Soil 19258 19957
AAA9653 33-1420 0-0.5 Sail 19258 19957

@ 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 2.56-1).

September 30, 1996 2 VCA Report for PRS 33-010(b)




“’:‘:3
4

VCA Report

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-60 (all less than 0.016 mg/kg) were
reported.

Quality control assessments for all analytical suites relating to SWMU 33-010(b) are presented
in Appendix B.

‘TABLE 2.5-1
INORGANICS DETECTED ABOVE BACKGROUND UTLs AT SWMU 33-010(b)

SAMPLE ID| DEPTH |CADMIUM{CHROMIUM |MERCURY | NICKEL | LEAD | ZINC
(ft) (mg/kg) | (mg/kg) | (mgkg) | (mg/kg) | (mg/kg) | (mg/kg)
SAL N/A8 38 210 23 1500 400 | 23 000
LANL UTL N/A 2.7 19.3 NAD 15.2 233 | s0.8
AAAZ651 0-0.5 182¢ 43.2 0.13 <3.3 83.7 402
AAA9652 0-0.5 53.7 34.2 <0.03 207 122 222
AAA9653 0-0.5 5.7 6.7 <0.05 429 6.9 48.9

8 N/A = Not applicable.
b NA = Not analyzed.
€ Bold = Result above SAL.
TABLE 2.5-2

RADIONUCLIDES DETECTED ABOVE BACKGROUND UTLs AT SWMU 33-010(b)

SAMPLE ID| DEPTH | URANIUM | CESIUM-137
) (mg/kg) (pCi/g)
SAL N/A 230 5.1
LANL UTL N/A 5.45 1.4
AAAZ651 0-0.5 13.26 0.77
AAAQ652 0-0.5 762 8 1.52

2 Bold = Result above SAL.

26 Evaluation of Organic Chemicals

No samples were analyzed for organic chemicals, which wefe not carried forward from the
Phase | sampling campaign as COPCs.
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Uranium and cadmium were detected above SAL (Table 2.7-1) and were retained as COPCs.

Human Health Assessment

Screening Assessment

INORGANICS AND RADIONUCLIDES DETECTED ABOVE SALs

TABLE 2.7-1

AT SWMU 33-010(b)

SAMPLE 1D URANIUM | CADMIUM
(mg/kg) (mg/kg)
SAL 29 38
AAA96S51 13.26 1828
AAA9652 762 53.7

@ 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 {mg/kg)
(mg/kg)

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 33-010(b) consisted of a pile of metal turnings situated on a precipitous ledge
overlooking the Rio Grande. Phase | 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 33-010(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 repont.

Five criteria have been agreed upon under which a SWMU may be proposed for NFA (New
Mexico Environment Department et al 1995, 1328). The appropriate NFA criterion for SWMU
33-010(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 33-010(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 33-010(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 7980 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 100 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 10-6 (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)

September 30, 1996 6 VCA Report for PRS 33-010(b)
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3.2 Remedial Implementation
Remediation goals for SWMU 33-010(b) were:
e 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 sodiumiodide 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 soil removal was defined.
The area immedijately 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 mg/kg

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 q

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 33-010(b).

3.3 Confirmatory Sampling

To determine if cleanup of the SWMU was complete, samples 0333-86-0595 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 ot 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 1D SITEID | MATRIX | DEPTH | RADIONUCLIDES | INORGANICS
()
33-96-0595 33-1546 Soil 0-0.5 2476 @ 2475
33-96-0596 33-1545 Sail 0-0.5 2476 2475
33-96-0597 33-1544 Soail 0-0.5 2476 2475
33-96-9012 33-1547 Soil 0-0.5 2476 . 2475

8 Analytical request number. See Appendix B.

TABLE 3.3-2

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 D of this VCA report.

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

September 30, 1996

SAMPLE ID DEPTH (ft)] CADMIUM URANIUM
(mg/kg) (mg/kg)
PRG N/A @ 170 4790
uTL N/A 2.7 5.45
33-96-0595 0-0.5 8.7 238
33-96-0596 0-0.5 1.6 7.1
33-96-0597 0-0.5 0.97 5.96
33-96-9012 0-0.5 0.89 5.29
@ N/A = Not applicable.
8

VCA Report for PRS 33-010(b)

l
|
|
|
|
i
|
*
|
|
|




g’

VCA Report

S6/11/Z) Vony v AQ AudeiBol1yo Aq peupon

6022010 ‘r6/L1/S QYW 9308

00ZIELT

00SSY91

¥00L 05 - 0 [N g e
U Z [BA8lu} N0 TN i ogee
, A18punog SHd == === == gase dnyjoid spqed ) N,
lelypeas POACIAWIU( e —— — . ; 004L5ELT,
PBOJ poABd ———— "......
;] eamjonuis punaubiepun AR o.mr.
ainonys Aeiodwe)
aimonus Wweusuued [N s ,  0089TLY|
: { i
. ooommam

Fig. 3.2-1. East Site, showing areas of debris removal.
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Fig. 3.3-1. Confirmation grid cell locations for SWMU 33-010(b).
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Photograph 3.2-1. SWMU 33-010(b) turnings pile b&
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 vdlume 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
[Metat 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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TABLE 4.1-2
INORGANICS DETECTED ABOVE TCLP LIMITS
AT SWMU 33-010(b)

SAMPLE ID CADMIUM LEAD

(mg/L) (mglL)
TCLP limit 1 5
33-96-0593 1.45 7.59
33-96-0594 2.81 5.67

4.2 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 ydd ‘1 0.5 yd3
5 Mixed 0 6yd3a
6 Liquid 0 0.6 yd3

8 Treated to immobilize hazardous constituents and disposed as radioactive waste.

September 30, 1996
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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-10.11, 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 33-010(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, nonradiocactive 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, nonmetaliic waste will be disposed in a sanitary landfill.

CONTAMINANT REMOVAL CRITERIA
Uranium Twice background
Cadmium Any detection
Chromium Any detection

Lead 200 mg/kg

VCA Report for PRS 33-010(b) 13 September 30, 1996
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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 itis 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.

VCA Report for PRS 33-010(b) 15 September 30, 1996
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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 33-010(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 allinorganic and radiological analytical results used

to support recommendations in this VCA report.

TABLE B-1

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

SUITE REQUEST COMMENTS
NUMBER

Inorganics 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.

Inorganics 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 10% 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

Gamma 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 QC blank) were re-extracted because of high activity.
The sample was analyzed in duplicate and duplicate results were
within control limits. The re-extracted results 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.

VCA Report for PRS 33-010(b) 4 17 September 30, 1996
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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.

TABLE C-1
COST COMPARISON

ACTIVITY PROJECTED COSTS ACTUAL COSTS
Documentation ()] $29 242
Cleanup, including $17 220 $95 584
sampling
Disposal $30 500 (b)
TOTAL . $47 720 $124 825

(a) This cost was not projected in the VCA plan.
(b) Costs are still outstanding for disposal of recyclable, radioactive, and generator-treated waste.
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:. APPENDIXD 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
(mg/kg) | (mg/kg) | (mg/kg) [(mg/kg)| (mg/kg)} (mg/kg) | (mg/kg)
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 59 18.6 10 5.96 36.1
33-96-9012 0.89 2.2 5.2 8.5 4.6 5.29 31.5
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APPENDIXE CERTIFICATION OF COMPLETION

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

| 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 33-010(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. | believe that the completion of the VCA is both protective to human health and the
environment. | am aware that there are significant penalties for submitting false information,

including the possibility of fines and imprisonment for knowing violations.

8/39/76

Roy M Date Signed
Field Unit 8 Project leader
Environmental Restoration Program

Los Alamos National Laboratory -
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VCA Report

VOLUNTARY CORRECTION ACTION COMPLETION REPORT FOR

SOLID WASTE MANAGEMENT UNIT 33-007(c)

1.0 INTRODUCTION

Solic waste management unit (SWMU) 33-007(c) is located at Area 6 of Technicai Area (TA) 33. During
Phasg | investigation of the SWMU, uranium was detacted above serooning action lovals (SALs) and
ralained as a chemical of potontlal concern (COPC)., SWMU 33-007(c) is identitied in the Los Alamos
National Laboratory's (LANLU's) Hazardous Waste Facliity Permit, Module Vill, as requiring a Resource
Conservation and Recovory Act (RCRA) Facility Investigation (RFI). An accolaratad cloeanup was pro-
posed in the TA-33 September 1995 RF! raport {Environrnentat Restoration Project 1995, 1265). Al-
though uranium is not & RCRA, concarn, this VCA report Is provided {or completion of the SWMU,

in 1996 a pilot project was Initiated to determine the atfectiveness of two methods to removo uranium
from soil. initial results suggested that the pilot project methods ware effective, Therefore, a plan was
developed to collact confirmatory samplas, calculate cleanup levels, and Invastigate the SWMU as a
volumtary corractive action (VCA), (Environmental Restoration Project 18596, 02-117).

Boecauso rasults of confirmatory sampling, discussod in Section 3.3 of this VCA repor, indicate that
uranium concentrations havo baon reduced to acceptable lavels, SWMU 33-007(c) Is proposad for no
further action (NFA) under Critorion 5 of the document of understanding betwoen LANL, the New Mexico
Environment Departmaent (NMED), and the Environmental Protoction Agency (EPA) (Now Maxico Envi-
ronmant Department et al. 1995,1328), A Class !l permit modification will be requested to remove this
site from the HSWA Module of the Laboratory's RCRA operating permit,

2.0 SITE CHARACTERIZATION PRIOR TO CLEANUP ACTIVITY

2.1 History

Betwean 1947 and 1972 TA-33 was usad to davelop initlators, a componant of nucloar weapons, Area
6 at TA-33 was a small firing site whare gunstype studlos ware parfermod botwaen 1943 and 1955, No
high explosives waro detonated, SWMU 33-007(c) encompasses firing activities at Area 6. Following
abandonmont as a tiring site, the site was used for occasional experimants and otlico facllities. Addi-
tional historical information on Area 6 is included in the RFI Work Plan for Oparable Unit 1122 (LANL
1992, 0784),
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2.2 Description

SWMU 33-007(c) consists of three tring pads and a pair of catchar boxes atArea 6. One concrete firing
pad lies Immediately wost of TA-33-16, The area surrounding the building is level and paved. Three 6-ft-
squaroe catcher boxes ware approximately 20 ft south ¢f the building and firing pad. Removal of the
catcher boxes and surrounding soil revoalod that a concrate pad was located under the boxes.,

23 Previous Investigation

RF! Phase | sampling was porformed at Area 6 during the 1993 and 1994 sampling campalgns at TA-33.
Sactions 2.4-2.7 of this VCA roport summarize results from those campaigns.

24 Field Investigation

The 1983 and 1994 figld investigations are discussed in the January and September 1995 RFI roports
for TA-33 (LANL 1995, 1212; Environmantal Restoration Project 1995, 1265), All samplas ¢ollected
wera analyzed for Inorganics, high explesives, uranium, and gamma emitters, A subset of samples was
analyzed for pesticides, herbicides, and pelychiorinated biphenyls. During the TA-33 sampling cam-
paign in 1994, trenches waro dug Into catcher boxes located in the SWMU. Eight samples were col-
lected and analvzad for uranium and ingrganies.

25 Evaluation of Inorganic Chemicals and Radlonuclides

Inorganic_chamigals, Analyses from the 1993 sampling campalgn indicated that arsenic and beryiium
waere above background in two samples. Lead, nickel, and zinc ware detected in many samples above
background but below SALs, Sample AAA2164 and its two fleld splits contained elevated levels of
cadmium, chromium, nickel, lead, antimony, and zinc. Table 2.5-1 lists inorganic contaminants found
above background upper telerance limits (UTLs) and Fig. 2.2+1 shows sample locations from the 1993

sampling campalgn (LANL 1895, 1212),

September 30, 1996 2 VCA Report for SWMU 33-007(c)
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TABLE 2.5-1
INORGANICS DETECTED ABOVE BACKGROUND UTLs IN THE
1993 SAMPLING CAMPAIGN
SAMPLEID| ARSENIC [DARIUM| DERYLLIUM | CADMIUM | CHROMIUM |NICKEL | LEAD |ANTIMONY | ZING
(moxg)  |imoxall  (mpxo) (mp/o) (mp&g) | img/kg) | (mpip} | (mpkg) | (mpg)
SAL Dadground | 8300 | Lackgound » 0 1500 | &0 il 200
LANL UTL 8 hilg 155 27 193 42 23 1 0s
AAAZIEO 27 0 om <A a3 “h u Y &
AMZI01 13 10 035 «)A 40 ] & 923 £
AMZICD [ 0 12 <4 1© ) » Y =
AAZIT3 20 110 021 04 60 14 = Y .
AATIO 34 190 om <4 ] F] ” 0z ]
AMAZZS 22 120 ors as ) o ) 01 o4
AAATZ4 2 150 0o 05 1 xz “ o F)
AAZ165 EY:) =0 o 0D 85 & » a1l 7
AMAZTEG 15 7 o Q4 62 5 E Q.07 »
AAIE? 100 I 23 <4 0 ar 2 <01 &
AAAZITH a5 0 12 05 “ £ ) 07 )
AM1ED 47 x0 14 ©.4 T ] " <07 )
A0 30 an 14 Q4 7” -u 1 «Q07 m
AAZTOY na o 24 04 P-4 o 18 0108 [{]
A2 ne 15 A 1% L4 1" a1l 7
A6 4y 210 ] 05 " x 21 3] m
ANAZ20D o2 0 e <A 13 4 X =01 51
AAAZ104 40 pace) 13 a4 = [3.44] 150 ~B no
AAAZZ2G 40 X0 13 as @ f) 120 oM P
AAAZZ2G b 20 11 24 [ ) ) P34 190
AMAZIBS 10 res o3 Y ) 8 EY 018 x
AAZZ10 15 X0 [ 05 77 1" <) «0.1 41
AAAZta] 12 hh< 09 «0n 4.} " ¥4 «12 LD
BANZ1AY 10 4 070 18 102 ] 1 «12 108
AAAZ14Y 40 210 0w Q4 v LY " 07 a1
AAA21493 14 petl] Q74 15 74 = i1} <112 A
AAAZIE0 24 P oM 04 ? ) 13 «0.1 LY
ANARAGT 17 100 0R QA A x 10 Q04 g
AL 25 20 Q74 1.1 Ao 43 N.] Q15 120
AA2IGD 12 10 [+]id] «0A4 43 M ? ) 04 X
AMIOYY 20 20 11 <04 19 3 10 000 =z

*[talicizod rasults aro above LANL background UTLs
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Fig. 2.5-1. SWMU 33-007(¢) showing 1993 sampling locations.
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Cateher box sampling In 1994 indicated that lead, nickel, silver, and zin¢ were above LANL background
lavals but below SALs (Environmantal Restoration Projoct 1995, 1266).

Vranium, Sample AAAZ164 and its tleld splits in the cinder ¢cone containad elovated lovels of uranium in
additlon to the inorganics listed abovae,

During 1994 tranching in the catcher boxes, a pocket of ¢orrodod uranium was uncoverad, Two soll
samples taken near the pocket contained elovated uranium, one in axcess of 6 000 mg/kg. Samplas
collectad olsewhere [n the catchar box seil contained uranium at background levels.

2.6 Evaluntion of Organic Chemicals

Organic analyses are discussed in the January 1995 RFi report (LANL 1995, 1212). PCBs datected In
SWMU 33-007(c) samples were assigned to SWMU 33-008, an ovarlapping canyonside disposal area
where a VCA is planned.

2.7 Human Health Assessmaont

271 Screening Assessment

Inorganic analyses for 31 samples collected across SWMU 33-007(¢) ara presanted In the January
1995 RF( report for TA-33 (LANL 1985, 1212). Rasults for inorganics above LANL background UTLs are
raproduced from that report in Table 2.5+1 of this VCA roport. Resuits for samples ¢ollectad in the
catcher boxes are presented In the Septembar 1995 RF! rapont (Eavironmantal Rastoration Projact
1995, 1265).

narqanic ghamicals. As discussed in the January 1895 RF| repor, beryllium and arsenic wore found
above LANL background (95%, 0.95) UTLs in two samples (AAA2157 and AAA2161) collected at the
top of the cinder cone In a relatively undisturbed area above the Area 6 doveloped sites. Only thase two
samples contained arsenic and beryllium above the UTLs, but in the remaining samplas both elamants
also tended to be elovated rolative to TA-33 background. In genaral, samples from this aroa Include
material derived from an unusua!l {lor LANLY matrx of basaltic cinders, which are high In iron ang In
elements that tand to be associated with iron in sclis, For axample, several samples from SWMU 33-007(c)
ware above LANL background levels for chromium and nickal, alements that are pesitivaly correlated
with Iron In LANL background samples, as discussed in Saction 3.2.2.1 of tha RF| raport (Environmantal
Rastoration Projact 1995, 1212), Theso observations are summarized in Table 2.7-1. Consequontly,
arsenic and boryllium are judged not to be associated with programmatic actlvities at Area 6, but rather
1o reprasent the high end of natural background concentrations in this area.

VCA Roport for SWMU 33-007(c) September 30, 1996
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TABLE 2.7-1

COMPARISON OF ARSENIC AND BERYLLIUM CONCENTRATIONS
WITH LANL BACKGROUND VALUES

STATISTIC AAA2157 AAA2161
Arsonic ¢oncantration (mgrkg) 10.9 11.2
Arsanic LANL (95%,0.95) UTL & (mg/kg) 7.82 7.82
Arsonie iramowork maximum (mg/ko) 1.2 11.2
Boaryllium concentration (mg/kg) 23 2.4
Borylllum LANL {85%,0.95) UTL (mg/kg) 1.85 1.95
Boryllium framowork moximum (mg/kp) 4 4

8 UTL ® Uppor toloranca [imit.

Another sample (AAA2164 with two flold splits), collected from a location in the cinder cone adjacent to
one of the gun mounts, contained cadrmium, chromium, nickel, lead, antimony, and zin¢, as well as
uranium, at levals well above beth LANL-wide and local background levels. Table 2.7-2 shows the
rasuits of a muitiple constituent evaluation (MCE) for the elavated inarganic chemicals at the location of
samplo AAA2164. Lead Is excluded from this calculation because Its toxicity is based on lead uptake in

childron (EPA 1994, 1178), Uranium, as a radioactive carcinogen, is handled separaloly (see balow).
Bocause tho SALs for cadmium and chromium have been approximately halved since January 1995,

the rasult shown In Table 2.7-2 (1.1) is ditferent than the rasult shown in Table 4-16 (0.8) of the original
RF! report (LANL 1995, 1212).
TABLE 2.7-2

MULTIPLE CONSTITUENT EVALUATION FOR NONCARCINOGENIC EFFECTS
OF INORGANICS DETECTED IN SAMPLE AAA2164 AND ITS FIELD SPLITS

ANALYTE SAMPLE ID MAXIMUM SOIL SOIL SAL CONCENTRATION
CONCENTRATION (mg/kg) NORMALIZED TO
(mg/kg) SAL
Antimony AAA2164 2.6 31 0.08
Cadmium AAA2164 4.4 38 0.1
Chromium AAAQ225 62 210 0.3
Nigkol AAA2164 850 1500 0.6
Zinc AAA2225 220 23 000 0.005
TOTAL 14

Septamber 30, 1996 6 VCA Report for SWMU 33-007(c)
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The MCE for noncarcinoganic aftects stightly axcoeds the target value of 1. Howevor the concentrations
of these alements in the 1993 data set of contaminants oxceeding UTLs (Table 2.5-1 of this VCA raport)

uip)

does not suggest a significant contaminant ralease. Any area of inorganic contamination at SWMU
33-007(c) Is profected to bo imited. The potential human haalth ¢concern that would be evaluated with o
rocreational exposure scenario at this site is considerod low, Risk calculations using the shortor expo-

fie L

sure duration and smafler axposuro requency assogiated with the rocroational land uso assumod for
TA-33 reduce the pessthility of realizing advarse health Impacts trom soil exposure, Thoretore, addi-
tional gvaluation of metals tor human health risk will not be pursuad at this SWMU and thase inorganics
will not be carrled forward through the screaning fevael process as COPCs,

For inorganics detected In the catcher boxes during tho 1994 sampling campaign, an MCE for noncar-
cinogenic etfacts indicated that inorganics wore not prasent in catcher box soil at leveols of concern,
Caicher box inorganics were not carrled forward through the screening process as COPCs (Environ-
mental Restoration Project 1995, 1265).

Yranium: The only chemicalof concam at SWMU 33-007(¢) was uranium, observed at high lovois in two
samples during tho RFI investigation of the catcher boxes (Environmental Restoration Project 1995,

1265), and at levels above both background and SAL in AAA2164 and its field splits (LANL 1995, 1212).

Because uranium results for sampla AAA2164 and its fleld splits (72, 91, and 84 mg/kg) are above SAL
(LANL 1995, 1212), they ara compared with the cleanup levels discussed in Saction 3.1 of this VCA
report, Atotal uranium concentration of 374 mg/kg Is nacessary to daliver tha ERPA-allowabla maximum
dose of 15 mrem por year undar a recreational scenatlo, assuming the isotopie distribution of natural
uranium, The maximum concontration of uranium (91 mg/kg) maasurod at this point is fess than 25% of
the 374 mg/kg limit, Based on theso calculations, the total dose associated with uraniurm isotopes in
sample AAA2164 and its fielc splits, considered as a source of oxposura In the recreational sconario
and used to calculate the cleanup lovels, Is well within EPA limits, Theratore, uranium Is not considered
a COPC at SWMU 33-007(c) outsidg of tho catcher boxes.

272 Risk Assessmont

No risk assessment was pertormac for SWMU 33-007(¢) because a cleanup was plannod.

28 Preliminary Ecological Assessmen

In cooparation with the NMED and EPA Ragion 6, the Laboratory Environmantal Restoration (ER) Project

is developing an approach for ecological risk assassment, Furthor ecological risk assaessment at this
site will e deterrad untll the site can be assossod as part of the acological exposura unit mathodology
currantly being davelopod,

VCA Roport for SWMU 33-007(¢) September 30, 1996
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29 Extent of Contamination

Elevated uranium concentrations of concom were confined to localized spots in the catcher boxes. Total
volume of the catehor boxes was approximately 200 ydS. Subsequent soil separation Incicated that
9 ydS of that volume were contaminated (Saction 4.1 ot this VCA report).

210 Conclusions and Recommendations

The MCE calculations in Saction 2.7 of this VCA roport indicate that inorganics are not a ¢oncorn at
SWMU 33-007(¢) under a recreational sconario, As a result of the analyses discussed in the original RFI
reports and summarlzed above, uranium was the only COPC identitied at SWMU 33-007(c) (LANL
1995, 1212; Environmenta! Rostoration Projoct 1995, 1265), Uranium was found to be above lavels of
concarn only in the cateher boxas south of TA-33-18, whero limited RFi data suggosted that it might be
confined to small pockats surrounded by uncontaminated soil.

A pilot study was conductod in 1996 to separats uraniumscontaminatod solil trom clean soll. initial data
collectad during tha cleanup campaign Indicated satisiactory separation, A VCA plan was daveloped to
dascribe tho objoctivas of the pllot study and deline the cleanup objectives. A VCA was appropriate at
this sito because the following criteria ware mat,

* The contaminant of concern (uranium) was delined, as well as its nature
and extont,

= Removal time was less than six months and waste (acilities were avallable.
+ Remedy was obvious and final.

» Land-use assumptions wore straightforward,

« Cloanup ¢esis wore reasenable for the plannod actien,

As discussed in Section 3.3 of this VCA report, uranium concentrations wera reduced balow lavels of
concern during soil separation. Soll returnad to the site of the catcher boxes is bolow cleanup levels,

Only radicactive contamination, subjoct to DOE rogulatory authority, was found at SWMU 33-007(¢).
For nonradieactive contaminants, flve criterla have beon agreed upon under which a SWMU may be
proposed {or NFA (New Mexico Environment Department et al. 1995, 1328). Tha appropriate ¢riterion
for the NFA proposad for SWMU 33-007(c) Is Criterion 5: the SWMU has been characterized or remodiated
In accordanca with currant applicablo state or faderal regulations, and the available data indicate that
contaminants of concarn arg gither not present or are present in concantrations that would pose an
accoptable leval of risk under the projected future land use.

Septamber 30, 1996 8 VCA Report for SWMU 33-007(c)
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Based on the raciological cleanup and NFA Criterion 5, SWMU 33-007(c) is recommended for NFA,
3.0 REMEDIAL ACTIVITIES AND RESULTS OF CONFIRMATORY SAMPLING

Because high concentrations of uranium occurred in distinct pockets and the romaining soll was known
to be at background levels, a pilot study was performod 1o reduce uranium ¢encontrations balow levals
of concern. The study includod mechanically separating clean soli from radioactivoly contaminatod soil.
Contaminated soll was leached to remove uranium,

3.4 Cleanup Lovel Derivation

Derivation ¢f cloanup levels was presented in the VCA plan for SWMU 33-007(c). Modeling calculations
using the Res'dual Radlonctive (RESRAD) computer code daterminad concantrations of residual ura-
nlum acceptable to meet regulatory roguiraments of the proposed EPA dose limit of 15 mramvyr, RESRAD
calculations assumed a recroational scanario exposura for typlea! recroational time poriods for picnick-
ars and tradl usors, Tablo 3.1-1 lists sovoral koy assumplions used to caiculate the maximum total al-
loweod doso.

TABLE 3,11
RECREATIONAL SCENARIO RESRAD INPUT PARAMETERS FOR SWMU 33-007(¢)

PARAMETER ASSUMPTIONS

Allowod doso/year 15 mrom

Aroa of contaminatod zone 1 960 yd3, 9 1t doop

Time spont on sito 9 doys/yoor, 3 hriday

inhalation rate (rocroational) 50.4 yd3/day of air Inhaled

Dust mass loading 0.00045 glydd

Soll Ingostion Rate 0.2 g/day (Approximatoly 0.003 ounces)

In order for the picnicker not to excoed the proposaed EPA dose limit (tha most consatvative case), the
total dose trom alt uranium Isctopes in the soll must be reduced balow 15 mrom/yr, Single radionuclide
soil guidelines were calculated for uranium-234, -235, and -238 assuming the pienicker scoenario. A
basic radiation dose limit of 15 mromvyear was sot for gach Isotope. Rosulls aro shown in Table 3,12
These activitios are equivalent 1o a concantration of 374 mgrkg, assuming the Isotopic distribution of
natural uranium.

o
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TABLE 3.1-2

SINGLE RADIQACTIVE SOIL GUIDELINES
CALCULATED BY RESRAD TO PRODUCE A DOSE OF 15 mrem/YR

ISOTOPE GUIDELINE
Uranium.234 114 pClig
Uraniums235 72 pCilg
Uranium.238 116 pClig

To detarmine if residual uranium at the site meets EPA guldalines, the 0.95 upper confidence bound
(UCB) for the mean concentration of aach Isotope In tha clean sell wili bo calculated. The reasonable
maximum dose based on thase UCBs will bo calculated as

15 S Ullg.,

where U} Is the UCB for the ™M Isotope and Ug; is the guidaline for the M isotope trom Table 3.1-1. It this
reasonable maximum dose is less than 15 mram/year, tho site will meet EPA guidslines. Saea Section
3.3 of this RFI roport tor rosults of conflrmatory sampling.

3.2 Remedial implementsation

A total of 202 yd3 of salt was processed: Soil saparation was petformed by the Tharmo Nucloan Seg-
mentad Gatg System™ (SGS) (n April/May 1996. Soll trom tha catchar boxas was delivered to a hopper
on the SGS plant whera large rocks and ather debris warae caught by a mesh and rejacted. Soll was
dellvarad at a uniform thickness 0 a conveyor balt that passed under a set of gamma radiation detec-
tars, A saries of gatas on tho canvayor belt diverted contaminatad soll to collection bags: cloan soil was
doposited in separate plles. At the conclusion of the campaign, discarded rocks woro hand screened for
radicactivity and raturned to tho catchar box area, together with the ¢clean soil. A description of the SGS
Is glvan in Attachmant A,

During removal ¢! largo pieces in the SGS hoppor, 56 experimantal projectiles ware discovared, These
ware non-exploding containers for axporimental dovices. The projectiles wero 2.5 in.-dlameter cylinders
varying from 5 to 22 In. long. Radiography indicated that thay were solid metal except for small cavities.
The cavities appearad to be empty. Most projectilas appearad 10 be steal or metal alloys; some were
made of uranium. They ware removed 10 locked storage pending investigation to determine proper
managomant and disposal methods,

Bags containing contaminated solt were lgached by the LANL-developed containerized vat leaching
(CYL) system using a solution of sodium bicarbonats, that preferentially dissolves uranyl hydroxides,
tho form of urantum present, Uranyl carbonate was collected on resin ¢columns and the carbonate solus

Saptomber 30, 1996 10 VCA Report for SWMU 33-007(c)
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tion reused. This process Is described in the VCA plan. Detalls of the pilot study are givan in Attachment
B. The CVL study is continuing. Uranium-contaminatec soll separated by the SGS plant has been ro-
tained as experimental matarial,

3.3 Contirmatory Sampling

To determine if tho soil and area of the catchar boxas met cleanup goals, a total of 20 confirmatory soll
samplas werg coliected (Table 3.3-1). All samplas ware analyzed for Isotopie uranium,

» Eight samples roprasentod the matorial remaining at the back and bottom
of the area of oxcavation.

* Twelve samples, including two fiold duplicates, reprosented the SGS claan
pilo matarial that was returned to the excavated area.

The eight samples collected at the back and bottom of the excavation wara biased toward locations
around and below aroas where projoectiles were found during oxcavatlon (Fig. 3.3-1). All isotopic ura-
nium measuroments on theso samplos wora below the (,95,,95) UTLs for background (Table 3.3-1).

TABLE 3.341
CONFIRMATORY SAMPLES FROM THE EXCAVATION

SAMPLE 1D REQUEST LOCATION UAANIUM-224 | URANIUM.235 ] URANIUM-238
NUMBER {pCl/g) (pClg) (pCl/g)

Cloanup love! N/AS N/A 114 72 116

UTL N/A N/A 1.94 0.084 1.82

33-96-0161 2136 Bottom of oast box, bonaath 0.75 0.05 0.81
projoctile location

33.96-0182 2136 Bottom of wost box, benaath 0.83 0.04 0.93
projectile location

33+96.0183 2136 Bottom of wost box, benoath 1.02 0,05 1.00
projoctilo location

33-06-0184 2136 Bottom o! excavation, 1.83 0.07 1.34
henonth hot spot

33.96-0185 2136 Back of oast box, benoath 0.86 0.04 0.88
projectile

33.96.0186 2136  |Back of box near oxcavatod 0.82(R) 0.04 (R) 0.88 (R)
projactilos

33.96.0187 2138 Back of box noar axéavatod 1.13 Q.06 1.14
projoctiios

33-96-0188 2136 Back of box noar oxcavated 1.25 0.07 1.16
projoctiles

& N/A » Not applicabie.
b R = Resylts aro rojoctad because of sampls prapartiion irregularition,
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Samplos collected from the SGS clean pile wera distributed across seven processing days. Reosults
ware ganerally above background, and the data indlcate considerable heterogeneity In this rmatarial
(Table 3.3-2). Howsver, the highest isotopic uranium results, cbtained for sample 33-96-0170 on day 5,

wara lass than 25% of the ¢leanup levels,

TABLE 3.3-2

CONFIRMATORY SAMPLES FROM THE SGS CLEAN PILE

SAMPLE 1D REQUEST LOCATION URANIUM-234 { URANIUM.235 | UAANIUM.238
NUMBER (pClg) (nClg) (pClY)

Cloanup lovol N/A & NA 114 72 116
UTL NIA N/A 1.94 0.084 1.682
33-96-0166 96-06-199 |SGS cloan plle, day 1 16.73 0.67 16.57
33.86.0167 96-06-183 |SGS cloan pilo, doy 2 3.18 0.10 3.13
33-96-0168 96-06-199 {SGS cloan pile, day 3 2,47 0.08 2.69
33.06.0160 08-06-189 [SGS clnan pilo, day 4 14,55 0.68 13.94
33-96-0179 96-06-189 |Duplicato of 33.96-0169 1.2 0.42 111
33+86-0170 96-06-199 |SGS cloan pllo, day 5 26,96 1.14 27.34
33-96-0171 96-06-199 [SGS cloan pile, doy 6 2.01 0.07 1,87
33-66-0172 96-06-199 [SGS cloun pile, day 7 1.86 0.07 1.53
33-96-0173 96-06-199 |SGS clean pllo, day 7 1,75 0.07 1.81
33-96.0174 96-06-199 [SGS cloan pilo, ater rerun 7.3 0.28 7.51

of day 1 ¢loan pile with

lowor gettings
33-96-0180 2136 Duplicote of 33:06.0174 a3 0.13 3.22
33-86-0175 06-06-199 |SCS cloan pile, ahor rerun 16.02 0.06 15.96

of day & clean pile

9 N/A = Not applicable,

Data from tho SGS clean pile can be used to astimate the exposure of a recreational user of the site,
assuming (very conservativoly) that his total oxposure while at the site comes from the material in this

pilo, For this purpose, results from 10 of the 12 samples shown in Table 3.3-2 are used. The field
duplicato rasults, obtained by splitting homogenized samples, ware not considersd o te indepondant
moasurements, Because the data are skowed 10 the right, calculations waere made using lognormal
assumptions following tho method dascribed by Gilbert (1987, 0506). Results are shown in Table 3.3-3,

VCA Report for SWMU 33-.007(c)

13

Septomber 30, 1996

UGy « pLETS

Qe ja g




VCA Report

TABLE 3.33
STATISTICS FOR MATER!AL IN SGS CLEAN PILE®

STATISTIC URANIUM:234 | URANIUM:235 | URANIUM-238
Cloanup lavel (pCifg) (Ugi] 114 72 116
Estimato for moan activity (pCug) 9.34 0.302 9.44

95% UCB 8 for moan activity (pCUg) {U)] 15.8 0.515 157
Fracuon of PRG [Vilgi 0,138 0.007 0.138
Heasonnblio Mmaximum doso (Mrem/year) 15 ), Ui =42

8 UCO = uppor contidance bound.

Basod on the calculations shown in Table 3.3-3, tho total doso of 4.2 mrem/yr asseclated with all ura-
nlum Isotopes In the SGS clean pile material, considerad as the source of exposure for the picnickar

usod 1o calculate the PRGs, Is loss than 30% of the EPA dose limit of 15 mrem/yr. Tharefore the SGS
cloan plle material will be left on the site, and SWMU 33-007(¢) is rocommanded for NFA,

4.0 WASTE MANAGEMENT

41 Waste Minimization, Recyeling, and Waste Avoldance

Three samples ware colloctad 1o reprasent matoerial diverted by the SGS for the CVL procaess. Results
aro shown In Table 4.1-1. Rasults for sample 33-96-0189 shown in Table 4.1-1 are {rom a CVL bag after
leaching. All contaminated material diverted from the SGS has been retained as experimental matarial
for further experiments using the CVL process. Seo Attachment B of this VCA report tor a description of
the CVL pllot study.

Leached s0il that meots the cleanup critaria dascribed in Section 3.1 of this VCA report will be rotumed
10 tha cat¢har box site. Materlal failing the criteria will be disposed at LANL TA-54, Area G, as radioactive

waste.

SAMPLE D REQUEST LOCATION URANIUM-234 [ URANIUM.235 [ URANIUM-238
NUMBER (nClg) (pClg) (pClUg)

33:66-0176 96-06-169 [Clean pllo attor SGS rorun of 205.82 8.05 210.23
a “hot" pile {material thon
lonched).

33-96-0177 96-06-199 ICVL bag #3 prior to leaching, 830 36 043
samplo included a ploco of
oxidized uranium

33-96:0178 | 96.08:190 [CVL bag #3 prior to leaching 73.24 274 72.85
33-96-0189 2476  |CVL bag #1 attor loaching 45.5 2.02 a5.7

33-96-01890 2476 Laboratory duplicate 42 1.85 42.9
Septomber 30, 1996 14 vCA Report for SWMU 33-007(c)
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TABLE 4.11
CVL CHARACTERIZATION SAMPLES

SAMPLE ID REQUEST LOCATION URANIUM-234 | URANIUM-235 | URANIUM.238
NUMBER (pClig) {pClg) (pClg)
33-96-0176 96-06-199 Cloan pilo after SGS rorun of 205.82 8.05 210,23
o *hot" pile (matorial then
leachad).
33.06.0177 08-06-188 [CVL bag #3 prior to leaching, 3¢ 36 943
samplo in¢lugod a pioce of
oxigizod uranium
33.06-0178 96-06-189 (CVL bag #3 prior to loaching 73.24 2,74 72.85
33.66-0189 2476 CVL bag #1 aftor loaching 45,5 .02 45,7
33-96-0180D 2476 Laboratory duplicate 42,1 1.85 42,9

Chunks of uranium removed trom the CVL bags by hand or machanical screening prior to leaching and
uranium uranium-contaminated material genarated by leaching will bo sont 1o LANL TA-54, Aroa G as

radloactive waste,.

Projoctiles wore radlographed to identlty uranium-containing and nonradicactive ltems, Thoy will be

sogragatod and disposed of appropriately.

s Projoctlias froe of uranium will be sectioned t¢ determina it hazardous
motals are prasent, It no such matals are found, tho projoctiles will be sent

to a contract recycle tirm.

* Projoctiles containing both hazardous metals and uranium will bo
disassembled and segregated into hazardous and radioactive componants

for disposal.

» Projectiles containing hazardous metals will be sent to an approved RCRA

facility for disposal.

s Projactiles containing uranium wlll be disposod of as radicactive waste.

VCA Roport for SWMU 33-007(c)
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42 Comparisons with VCA Plan

Table 4.2+1 comparaes the astimated actual volumes of ganarnted VCA waste with projected waste
volumes estimated In the VCA Plan (Environmental Restoration Project 1996, 02-117), Discrepancies
are dua to the flolfowing:

* Calcherbox timbers and associated municipal wastas ware not incluged in
the projected waste velume astimate.

e Projactile disassombly Is anticipated to successtully separate recyclable
industrial waste from hazardous and radioactive components.

» Uranlum was found 10 be a largor component ¢! sevoral projectilas than
axpectad.

Because of continuing experimentation with the CVL system, actual waste volumes are not known at
this time. The objoctive of the CVL pilot is maximum waste reduction,
TABLE 4.2-1
ESTIMATED ACTUAL VOLUMES COMPARED WITH PROJECTED WASTE VOLUMES

SWMU 1D WASTE TYPE PROJECTED ESTIMATED
BULK VOLUME | ACTUAL BULK
VOLUME

33-:007(¢c) | Municipal refuse 1 yd3 4 ygd
Radioactive liquid (CVL) 15 gal, 30 gal, @
Radioactive selig (CVL) 15 gal. 15 gal.®
Rocyciablo motals {projectiles) 0.10 ya3 0.8yd3b
Radigactive (projectiles) 0.05 ygd 0.1 yad3 b
Mixod 0.01 de 0yddb
Hazardoua (projoctiles) 0.01 yd3 <0.1 yad b

4.3, Type of Waste and Waste Characterization Methods

Natura! uranium, the principal contaminant, was charactorized by beta/gamma Goiger countors and
fixad laberatory Isotopic uranium analysis, Radiography of projoctlies was performed in September
1996 by LANL radiography group ESA-MT. Analysis of radiographic data will be used 1o determine
appropriate disposal. Disassembly and further analysis of the metal composition by x-ray fluorescence
may be needod.

September 30, 1996 16 VCA Report for SWMU 33-007(c)
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44 DISPOSAL LOCATIONS

Nonhazardous, nonradioactive, nonmetallic waste has been sent 10 a sanitary landtill, Following disas-
sembly of the projectiies, nonhazardous, nonradloactive waste will be recyclod with a commarclal ro-
- Cycle company, Radioactive and hazardous waste (if found) will bo sent to LANL disposal facllities at
LANL TA-54, Mixed waste Is not anticipated because of planned disassembly of uranium-containing
- projectiles, with subsequent segragation into nonhazardous and radicactive waste. Radloactive waste
gonerated by continuing CVL experiments will be disposed after all experimental work Is completad.

VCA Report for SWMU 33.007(c) 17 Septomber 30, 1996
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APPENDIX A RAW RF| CHARACTERIZATION DATA
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1. Seraening Data., No screening data wore used in docisions at this solid

waste managoment unit,

2. Contirmatory Sampling Data. All contirmatory sampling data aro shown In
Tables 3.3-1 and 3.3-2. of this voluntary carrective actien (VCA) raport.

3. Waste Charactorization Data, No samples were collacted for waste
characterization at this SWMU.

Chermicals that are reportod by analytical laboratories that are nonhazardous, below Laboratory
background laveals, or as undelocted havo not bean included in the tables of this VCA report,
Nonotheless, these analytes are par of the docision-making process and it is important 1o note
that thase chemicals were analyzed for, Analytas included in the Inorganic analytical suite for
this VCA raport are listed bolow,

Aluminum Bearyllium Cobalt Magnesium Potassium  Thalllum
Antimony Codmium Coppor Manganoge Salonlum Vanadium
Arsonic Calelum Iron Mercury Siiver 2inc
Barium Chromium Load Nickot Sodium

VCA Report for SWMU 33-007(¢c) September 30, 1996
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APPENDIX B QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

Validatec cata aro availabie in Facility for Information, Management, Analysis and Display (FIMAD) or
upon request. Table B-1 summarized data valldation for confirmatory samplos for SWMU 33-007(¢).

Samples are submitted to analytical laboratorigs in batches identifiod by a request number, Roquest
numbars for each sampling campaign at SWMU 33-010(b) are referenced in Tables 3,3-1, 3.3-1, and
4.4-1 and of this voluntary corrective action (VCA) ropont. Table B-1 summarizas the rosults of quality
assurance/quality control (QA/QC) data validation for all inorganic and radiclogical analytical results
used to suppornt recommendations in this VCA report,

TABLE B+
DATA VALIDATION TABLE FOR SWMU 33-007(c) SAMPLES

REQUEST | ANALYTICAL

NUMBER SUITE" COMMENTS
2136 lgotopic During micro-procipitation, tho tunnsl usod for samplo 23-86-0186 loakod,
uranium laading 0 on ostimatod 15.20% loss, Solutions of samples 33-96+0180 und 33-

£6-0180 woro siow in eluting from tho column and the resi had to bo gdisturbed
to complotoly olute the sample, This may have otfoctod recovery of the total
solution, Bocause of thesa problems, rosulls for sample 33.96-0180 is qualified
ns] J (rosult is an estimato and suspoctod to bo low) and sample 33-86-0180 is
rojoctod,

Traco lavels of uranium nctivity woro found in tho biank, Thia activity is attnbuted
10 uranium In sand ¢! tho blank and was expocted by tho laberatory, Blank and
blank spiko control samplos wern within gontrol limita, With the axcaption of
sample 33-56-0186 and a low bias for samplo 33-86-0180, the gata are
accoptod as valid,

2475 Isotopic No anomalies wore neted during shmplo proparation or analysis. Traco lovols of
uranium uranium activity wero found in the blank, This activity {s astributod to uranium in
sand of tho blank and was axpoctod by tha laboratory, Blank and blank spiko
control samplos wero within control limita. Data are accepted as valid.

96-06-109 |( Isotopic Thaso samplos woro analy2ed by Thormu NUtech™ laboratorias and ware not
uranium submitted through the LANL ER Sampla Managamont Facility

VCA Roport for SWMU 33-007(¢) 21 September 30, 1956
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APPENDIXC BEFORE AND AFTER COST COMPARISON

The pilot project at Solid Waste Management Unit (SWMU) 33-007(c) was undortaken to evaluate the
technique for uso at similar sitos at Technical Area 33 and other sites at Los Alamos National Laboratory.
Table C-1 compares projected and ostimated actual ¢osts {or the pilot project and the voluntary correc-

tive action for SWMU 33-007(c).

TABLE C-1
COST COMPARIGON
ACTIVITY PROJECTED COSTS ACTUAL COSTS ACTUAL COSTS
PILOT PROJECT VCA PLAN
Planning and hold proparation Not protectad N/A 8 $13 461
Cleanup $55 750 5130 930 32 128
Postsfiold operatons Not projociod N/A 531 726
Disposal $4 656 N/A 50 766
Davolop VCA Raeport Not projnctod N/A 58 678
TOTAL 560 606 3130 930 565 756

a N/A « Not applicabla,

D Actual costa are not known bocause wnste has not beon picked up for dispesal,
c $77 000 of $1Q7 400 was for activity not astimatod in the plan,
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APPENDIXD CONFIRMATORY SAMPLING RESULTS TABLE

All contirmatory results are shown In Tabies 3.3-1 and 3.3-2 of this veluntary corractive action report.

APPENDIXE CERTIFICATION OF COMPLETION

The certification of complation follows this page.
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LU

CERTIFICATION OF COMPLETION

ks .

| certity that all work pertaining 10 the voluntary cerroctive action (VCA) 33-007(c) has been
complated in accordance with the Department of Energy approved VCA plan ontitied VCA Plan
for a Solid Waste Management Unit at TA-33 33-007(c). Based on my personal involvement
or inquiry of the person or parsons who managed this ¢lean up, a review of all data gathered and a
visit 1o the site, to the best of my knowledge and belie!, all critaria of the plan have bean maet or
exceeded. | belleve that the completion of the VCA is both protective 1o human health and the
anvirgnment, | am aware that thara ara significant penaltias {or submitting false information,
in¢luding the possibility of fines and imprisonment for knowing violations,

Rﬁmmﬁ Date Signed
Field UAit 3 Project leader

Environmental Restoration Program

Los Alamos National Laboratory




|

g
VCA Report 2

2%)

ATTACHMENT A 5
3

THE THERMO NUCLEAN™ SEGMENTED GATE SYSTEM 4

<ok

4

1.0 INTRODUCTION -é

This attachment doscribes a pilot projoct that utllized procedures 10 assay and sort uranlum-contami-
nated material from large volumos ¢! soil. Two preliminary assaying procedures, tha mower datector
and the mockup unit developead by Thermo Nuclean, were used to determine the potontial value of soil
sonting and the parameters needed for optimal sorting at a given site, The Segmented Gate System
(SGS) developed by Thermo Nuclean was used on sito 10 assay and sort uranium-contaminated soil
into comaminated and clean components,

2.0 PROJECT OBJECTIVE

The pilot project assessad the capabliities of removing radioactive contamination from large volumes of
soil to remediato sitos and reduce tho volume ¢! radicactive waste, Tho dosired outcome of the pliot
project was the romediation of solis at SWMU 33-007(c). Rasults rom this work will bo used to assess
the cost-atiactivenass of this approach for future work at similar sites.

21 Technical Capabllities

The effactiveness of the SGS is influoncad by soif charactaristics such as soil denslity, radicactive spo-
cios, radionuclide concentrations, and contaminant distribution and sorting. Praliminary assaying toch-
niquos, a mower datector and meckup unit, were usod to measure the soll charactoristics 1o determine
tine adjustments naoded to operate the SGS for optimal results,

s The mowaor datector system (s a shiclded datoctor bex on wheols pushed
over the ground at astimated speeds roplicating conveyer belt speeds o!
the SGS. Gamma ray datectors count radiation at intorvals, replicating
those of the SGS. The system 100ks at soil of thicknass between 0.5 ana 3
in, The systom was used to determine the radioactive distribution and
variability and indicated the detector sansitivity tor sorting site-spacitic
sQils using the SGS.

VCA Roport for SWMU 33-007(c) 27 Septembor 30, 1996
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= The SGS mockup Is run {n a laboratory where the system replicates the
operatian of the SGS plant, The SGS mockup usas the same sedium iodide
gamma ray scintillators, count geomaetry, shielding, and count times as the
SGS. 1t has radlation detectors and a convayar systam, The systam doaes
not have segmented gates. However, an electronic signa! is generated
upon datection and a signal could actlvate a gata it one ware present.

The SGS mockup detector signals are processed by a multichannel analyzer
(MCA) that is not presant In the SGS plant, The MCA is used to determine
radioactive specios present in a glven soll, The SGS mockup system also
has an adjustable speed contreller for the conveyer systam. This is used to
detarmine the best belt speed to produce Increased sensitivity for the SGS.

The SGS method assays and separates uranium and other racloactive contamination from soll matri-
cos. The procadure is capable of separating contamination from large velumes (as much as 100 000
yd3) of soll. Thermo Nuclean has shown that raduction in the volume of contaminated soil is as great as

98%.

The SGS plant Includes a hopper, a conveyer systam, radiation detectors, and computer controls that
romove radloactively contaminated soils maving on a conveyer belt. Contaminated soil is divertea to
sagmantod gates, then to a conveyer balt that separates It from the clean seil. Figuras 2,1-1 and 2.1+2
arae a schematic and tootprint of the plant, respectively.

Procossed soil Is first direclod through a vibrating screen plant that separates largor plecoes of rock,
metal, or other material from the feed materal (the soll that will be directed to the SGS). The feed

material is directed to the hopper at the SGS plant.

Tho hopper holds the taed matorial and directs it to a motor-@riven convayer belt that moves soil through
the plant, Fifteen sodlum lodide detactors aro mounted over the conveyor balt and arg arrangsd in two
overlapping rows of 7 and 8 detactors, respectively, Each detactor has an active area measuring 100 x
100 millimeters and Is encased in an aluminum housing with a thin and window. The two rows of detec-
tors are offset to prevent radicactive particlas from passing undotacted between adjacent detactors,
Each dotactor eloctronically reports to an individual microprocessor board that calcutates amounts of
cadivactivity and determines whather a radioactive particle has beon detected, A master control board
collects data from each detactor microprocassor and determinas whethor dispersed radicactivity has
boen detacted and selects and actuataes the eight diversion chutes of the SGS.
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Fig. 2.1+1, Schematic of the Thermo Nuclean Segmented Gate System™,
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Whan radioactive particles or distributod contamingtion abovo rolease criteria ara dotectod, one or
more of the eight divorsion segmeontad gates located at the end of the sortar conveyor divarts tho
contaminated material, Radioactive soil is divertod directly into a special bag or dump truck to be sent to
the containerized vat loaching systom. Tha clean soil is diverted and stacked In a pile until it is trans-

portod back to its original location,

22 _Assaylng and Sdnlng Procedures

Procadures for sotting up and using tho SGS system at SWMU 33-007(c) are prosented below, Stan-
dard operating procedures dovelopod by Therme Nuclean and LANL ware followed for all operations,

23 Mower Detector System

The mower detéctor was usoad at SWMU 33-007(c). A plastic cover was temporarily removed from tho
catchor boxes to conduct this praliminary study. Seil on the upper suriace ¢f the plle was excavated with
shovols to locate contaminated soll tor this. study. Direct reacing radiation Instruments were used to

guide the oxcavation and determine the area of intorest.

Cloan soll and contaminated soll wore studied to determine soil background and other solt characteris-
tics. The soll was shovelod from the pile to a 2 it x 15 ft plank. The s0il on the surface of the plank was
lovalad to a two-inch thickness. The mowar dotector was moved along this leveled surface. The detector
was first driven directly on tho plank, with no solil, to dotermine environmantal and cosmic background,
The mowar dolector was moved atong the suriace of the plank at estlmutod spoeds to simulate 30 {/min
speod of the SGS convayar belt, Gamma ray counts warg recorded at 0.25-sacond Intervals.

This study helped to define parametars naeded to most affactively operate the $GS by making the
lollowing doterminations:

. tho.dlstributhn of the contamination,

« tha backgrwﬁd radiation in the clean soif and at the site,
= theo optimal bolt speed for increasad sensitivity, and

« tho best segmented gate setup for optimal serting.

Bocause uranium contamination was exposad on the surtace, thore was 1o nead to further excavata the
plle, The mowar datector was moved along the surface of tho pile os discussod above and the optimal

oparating conditions ware datarmined. Upon completion of the preliminary study, the plastic cover was
roplace ovar the contaminatad soll,
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23 SGS Mockup Systom

To further delino operating parameoters for the SGS, the following quantitles and typos of soil were
colloctod from the site!

e 5 gal. of ¢clean soll,
e 5 gal. of radioactively contaminated soil near the ¢ritaria release limit, and
» 10 gal. of bulk (¢lean and contaminatod mixture) soil,

Therme Nuclean transported the soil 10 their leboratory as environmental samples in accordance with
the Nuclear Regulatory Commission and Deopartment of Transportation guidelines for shipping anviron-
maental samgples.

This study helped to dotine the following parametars:

soll density,

radioactive specles,

optimal bolt speed for ingcroased sansitivity, ang

appropriate sagmented gate satup lor optimal sorting,

Theso parametors were used to adjust the SGS plant operations for aach site,

2.4 SGS Plant

The SGS plant and the screening plant were sot up near bulfiding TA-33+16. Heavy plastic matting was
placed under the seoll processing ogquipment to prevent potantially contaminatod seils from contacting
clean ground. Planning and setup of oparations are wero ¢oordinated with tho facliity managoer at TA-33,
An oxcavation permit was obtalngd prior to conducting the SGS study,

Thermo Nuclean personnel operated the SGS. ICF Kalser parsonnel suparvised on-site activities and
collectad samples for off-sito analysis, A trainad equipment oparator with a commargial driver's license
operated a front-and loader and dump truck aceording to Occupational Safaty and Health Administra-
tion (OSHA) requirements, Setup and preliminary SGS work took approximately one week and the SGS
sorting activitlos lasted approximately two weeks, Work was interruptod for five days becausa of a large
forost tire In noarby Bandellor Natlenal Monument,
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The SGS assayad and sorted approximately 200 ydS of uranium-contaminated soll, A front-end loader
moved soil from the catcher boxas 10 tho screening plant, where larger chunks of material wero sepa-
ratad {rom sclil. Scroaned s6il moved by canvayor belt from tho screening plant to the hopper atthe SGS
plant, whara the soil was assayed and sorted into contaminated and ¢loan components, The contami-
nated soil was directad into 1-yd3 leaching contalnars. Clean soll was daposited on plastic matting unti
It was transported back to tha original sito. This material was transported in the decontaminatoed tronts
ond loader at the ond of the separation process. Large rocks and organic material ware tested for
radioactivity and mturned 1o the otiginal catchar hox site. Extrangous material, such as metal, wood,
and plastic, was not returned to the catchar box site. It will be characterized and disposed of appropri-

otely.

Alr sampling monitors wero set up adjacent 1o the piant 1o measure radiation levels from dust omissions,
The workers most exposaed to dust wore parsonal air menitors to maasure radiation exposure from the
dust. The soil was wat down if the sita satety officar and radlation control parsonnel determined that the
dust emissions were great enough to croate o hoalth and safety problem. A 200-gal, capacity tub with a
hosa and sprayer provided watar {or dust control, The soll molsture Jevel was monitored to assure thero
warg no complications when moving tho moistoned soil along the conveyer balt system of tha SGS.
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ATTACHMENT B
CONTAINERIZED VAT LEACHING SYSTEM

1.0 INTRODUCTION

The objective of the containerized vat leaching (CVL) project was to demonstrate the techniquo of
loaching uranium from soll. The etffectivaness of the CVL is Influenced by soll characteristics such as
particle size, pormaabliity, and organic content, as well as chamical form and concentration of the radio-
active specles, Those characterstics wore detormined prior to soll laaching so that adjustmonts could
be mado to achleve optimal rosults,

2.0 CVLSYSTEM

‘The heap leach procadure invelves ioaching uranium-contaminated sells with a blcarbenate-carbonato
solutlon that sclectively dissolves uranium. Uranlum in the oxidized state (U“‘) Is readlly solutlo In
carbonato solutions, but minarals containing uranium in the raduced stato (U'“) are not readily dis-
solved, The ovarall reaction for the dissolution of uranium oxido in bicarbonate-carbonate solution to
uranyl tricarbonate s as lallows:

UO2%" 4 2HCOZ + CO%" —> UO(CO3)5" + 2H"

The CVL process Invelvos using an ovarhoad sprinkior system to spray uranium-contaminatod soil with
sodium bicarbonate-carbonato solutlan. This dissolvas (loaches) uranium in thoe form of uranyl carbon-
ate ion. The oxact amount of uranium that can be romoved deponds on the charactoristics of tha soll
and the uranium, The devolopors ¢f this tochnology hava shown that 75% to 95% of the uranium ¢an bo
remeved,

In situ gamma countars monitor the coneantrations of uranium throughout this process. The bicarbonato
solution is continually racycled through tho soll and the scluble uranium is removed on ien axchango
resins. During tho leach, somplos aro taken for uranium analysis. Fig. 2.0-1 Is a diagram of tho CVL
sotup,
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Fig. 2.0-1, Containerized Vat Leaching System flow chart,
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3.0 HEAP LEACH PROCEDURES

Tho CVL was sat up adjacant to tho catcher boxos and building TA-33-16. The Los Alamos Natignal
Laboratory's Environmental Systems and Waste Charactorization Group ( €ST-7) parsennal oparated
CVL. ICF Kaiser personnei supervised on-site activities and collected samples for off-site analysis.
Setup of the CVL (asted approximately two weeks and the leaching activities lasted approximately five

months,

Prior to conducting the CVL procedure on the contaminated component (derived from the SGS separa-
tion), the following analyses were performed on the contaminated soif and were used to Adjust the

operation of the systom:

particle size Iraction,

organic analysis,

speclation of radioactive constituents (by x-ray diffraction), and

concentration of radioactivity (by LANL ER-130 methog forgamma spectral

analysis).

The contaminated soil was transported by conveyor belt from the SGS plant and placed into 1 ygd
containers, thon carried to the CVL satup for leaching operations, The containers are wovan fabric with
plastic liners and ara tapered to facilltate draining liquid to the bottom of the bag, A solutien of carbonate-
bicarbonate reagent was sprayed on the containerizad soll in a continuous, uniform fashion. The leachate
drained Into a settling raservoir and sediment-free solution was recycled through the system. Tho spent
rinse may ba sent 1o lon exchange columns whare the uranium may be recovered.

The CST-7 report loliows this attachment,
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