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VOLUNTARY CORRECTIVE ACTION COMPLETION REPORT
FOR POTENTIAL RELEASE SITE 14-001(f) -
INACTIVE BULLET TEST FACILITY

1.0 Introduction

Potential Release Site (PRS) 14-001(f) consists of an inactive bullet test facility and its underlying
sump at Technical Area (TA)-14 (Figure 1 shows the general area of the PRS). PRS 14-001(f) is
not included in Table A of the Hazardous and Solid Waste Amendments (HSWA) Module of the

Laboratory’s RCRA permit. This report serves as the mechanism to propose no further action
(NFA) for PRS 14-001(f).

PRS 14-001(f) (Figure 2), the bullet test facility, is described in the RFI Work Plan for OU 1085
(LANL 1994, 1156) and the Voluntary Corrective Action (VCA) Plan for PRS 14-001 (f) (LANL
1996, 1340). The bullet test facility is a steel cylindrical structure 13.3 ft by 13.6 ft by 8 ft tall, and
the underlying sump is reinforced concrete approximately 13 ft by 13 ft by 4.5 ft deep. Tests at
PRS 14-001(f) used many types of bullets including copper-jacketed lead, plastic, steel, and
depleted uranium (DU). The firing, which occurred from the late 1970s until the mid-1990s, was
conducted in the 10-ft-diameter steel tube; therefore, the test material was usually contained in
the tube, in the sump below the tube, or was vaporized.

A VCA was conducted for health reasons based on the contaminants of concem (COCs)
determined during the Phase | analytical results and because pieces of high explosives (HE) were
visible within the sand on the site. During Phase | operations, three samples were collected, two
from within the bullet test facility and one from the underlying sump. Analytical results from Phase
I showed the high explosive RDX (cyclotrimethylenetrinitramine) and uranium above screening
action levels (SALs), and manganese above background upper tolerance limit (UTL). Therefore
the COCs for PRS 14-001(f) are RDX, uranium, and manganese. The appropriateness of a VCA at
this site was confirmed in the VCA checklist (presented in the VCA Plan) (LANL 1996, 1340).
Because the remedy was obvious, straightforward, and relatively inexpensive, a VCA for this site
was recommended.

2.0 Site Characterization Prior to Removal

Sampling data from the 1995 sampling campaign and the data quality evaluation is summarized in
the VCA Plan (LANL 1996, 1340).

A total of three surface samples were collected during Phase | operations, two from within the
bullet test facility and one from the underlying sump, using the approved spade and scoop
technique. The depths of the samples collected in the bullet test facility were 0-1 inch and 0-4
inches. The third sample was a 4-inch depth sample collected from the sump. This sample gave a
positive result on the HE spot test and was sent to LANL's DX-2 Group for screening prior to off-
site shipment. The three samples were used to characterize the sand within PRS 14-001(f),

according to the RFI Work Plan (LANL 1994, 1156), and their locations were shown in the VCA
Plan (LANL 1996, 1340).

September 27, 1996 -1- VCA Completion Report
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3.0 Remedial Activitios and Results of Confirmatory Sampling
3.1 Risk Calculation and/or Cleanup Level Derivation

The Preliminary Remediation Goals (PRGs) presented in Table 3.1-1 were calculated for this site
using the modified U.S. Environmental Protection Agency (EPA) equations and LANL site-
specific input parameters, which were presented in the Voluntary Corrective Action Plan for PRS
14-001(f) (LANL 1996, 1340). The derivation of human health risk-based cleanup levels for PRS
14-001(f) is based on a nonintrusive industrial exposure scenario using Laboratory-specific
default parameters for a generic worker. These default exposure parameters assume an
exposure frequency of 250 days per year and a duration of 25 years. Exposure routes
considered in the calculations of the PRGs include incidental ingestion and inhalation of
contaminated soil.

Table 3.1-1
PRGs for Nonintrusive Industrial Exposure Scenario for PRS 14-001(f)
Chemical Noncarcinogenic PRG Carcinogenic PRG PRG (lower of 2)
(mg/kg) (mg/kg) (mg/kg)
Manganese 8.09 E +02 NA 8.09 E +02
RDX 6.13 E +03 5.2 E +01 5.2 E +01
Uranium 150 pCi/g RESRAD; 15 mrem/yr

NA = Not Applicable

3.2 Remedial implementation

This VCA was conducted in accordance with the approved VCA Plan (LANL 1996, 1340). The
VCA was started on June 11, 1996, and was completed on June 14, 1996. All of the sand was
hand shoveled from within the bullet test facility and the underlying sump into four B-25
containers. Pieces of DU, when found, were segregated according to the VCA Plan and placed in
a plastic bag, which was placed in the fourth B-25 container based on the waste analytical results.
No pieces of HE were found during the clean-up operation, but all four waste characterization
samples tested positive for HE using LANL’s HE spot test kit. Therefore, an HE sample from each
waste sample was sent to DX-2 Division of the Laboratory for HE screening prior to shipping to a
fixed analytical laboratory.

The total volume of waste deviated from the volume described in the VCA Plan. The total volume
of contaminated soil removed was 20 yds® (3-1/3 B-25 containers), versus the 1.4 yds®
anticipated. When conducting the Phase | operations, a hard layer of compacted sand was found
at the 4 inch depth in the steel cylinder. Since the spade could not penetrate this layer of hard
sand, it was thought that the base of the steel cylinder was 5 inches deep, when in reality it was a
foot and a half deep. This resulted in an increased volume of waste and thus a greater volume of
sand. Because the same operations produced all of the sand and small pieces of DU were seen
throughout the sand, irregardless of depth, all of the sand was thought to be contaminated.

After the sand was removed, a radiological survey of the interior surfaces of the steel tube and the
underlying sump was conducted using an Eberline ESP-1 beta/gamma meter with a HP-260
probe. Above-background readings (approximately 300 cpm) were found on both structures.
Uranium was removed from the surfaces of the sump by brushing and washing with Fantastik®
cleaner, but incompletely removed from the steel tube. Fifteen areas in the steel tube had
surface readings above 1000 cpm (figure 3) and were determined to be fixed radioactivity,
because repeated brushing and washing could not remove the radioactivity. The 15 areas where
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the radioactivity was fixed were painted using two colors, yellow and red (figure 4), following
LANL's ESH-1 requirements. A sign was placed in the bullet test facility indicating fixed
radioactivity. The operating group has agreed to take control of this site (see Appendix F).

Site restoration was not necessary. Upon the operating group’s request, the sump drain was
plugged using quick drying cement in August, 1996. Prior to being plugged the sump drainline
was the only potential pathway for environmental release. The sump drainline presently leads
under the road to a drainage area where the line ends underground at PRS 14-010 (a drainage
area), which is scheduled for a VCA in 1997, pending approval of the budget.

3.3 Confirmatory Sampling

No confirmatory sampling was necessary at PRS 14-001(f), since all sand was removed from the
steel cylinder and concrete sump. There is no longer any potential for environmental release,
since the contaminants have been removed and the drainline plugged.

4.0 Waste Management
4.1 Waste Management Activities

The total volume of waste deviated from the volume written in the VCA Plan. The total volume of
soil removed was 20 yds® (3-1/3 B-25 containers), versus the 1.4 yds® anticipated. It was believed
that the depth to the bottom of the bullet test facility was only 5 inches, based on the Phase |
sampling effort. Actually, the depth to the bottom was approximately one and a half feet.

The waste was characterized by collection of composite samples as the B-25 containers were
filled, followed by fixed laboratory analyses for TCLP metals, HE, isotopic uranium, PCBs,
semivolatiles, and volatiles. After reviewing the waste characterization results, the type of waste
was classified as low-level radioactive.

The waste was disposed at the Laboratory's low level radioactive storage facility at TA-54. The
waste was removed from the <90 day storage area on September 20, 1996. Although the waste
was not RCRA hazardous waste, it was placed in a <90 day storage area as a precautionary
measure when it was generated.

Waste minimization activities included sorbing the small amount of water (<10 gallons) generated
during decontamination procedures onto the sand in the B-25 containers. This is an acceptable

practice, as the Waste Acceptance Criteria (WAC) for TA-54 requires that liquids constitute <1% of
the volume of the container.

September 27, 1996 -5- VCA Completion Report
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- 4.2 Waste Characterization Data

Table 4.2-1 shows the results of the waste characterization samples. Data validation showed no
qualifiers for the data.

Table 4.2-1
Waste Characterization Samples
Result
Sample ID Number Compound Result Units | Qual
0214-96-0100 2,4,6-Trinitrotoluene 5180 UGKG
RDX 34200 UG/KG
HMX 60100 UG/KG
0214-96-0101 2,4,6-Trinitrotoluene 1570 UGKG
RDX 25900 UG/KG
HMX 96200 UG/KG
0214-96-0102 RDX 27400 UGKG
HMX 1150000 UGKG
0214-96-0103 2,4,6-Trinitrotoluene 984 UG/KG
RDX 44300 UG/KG
HMX 399000 UG/KG
0214-96-0100 Barium 1.7* MG/L
Lead 1* MG/L
0214-96-0101 Barium 18* MG/L
0214-96-0102 Barium 22* MG/L
Lead 3* MG/L
0214-96-0103 Barium 21* MG/L
Lead 2* MG/L
0214-96-0100 U234 22 pCi/g
U238 11.2 pCilg
0214-96-0101 U234 18 pCi/g
U238 74 pCilg
0214-96-0102 U234 58 pCi/g
U235 056 pCi/g
U238 414 pCi/g
0214-96-0103 U234 33 pCi/g
U235 03 pCi/g
U238 228 | pCilg
0214-96-0100 Acetone 23 UGKG

* = TCLP Analyses

September 27, 1996 -8- VCA Completion Report
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APPENDIX A
QA/QC

Data Quality Evaluation for Soil Samples 0214-96-0100,
0212-96-0101, 0214-96-0102, and 0214-96-0103
at PRS 14-001(f)

The analytical data generated from the soil samples collected from PRS 14-001(f) at TA-14 were
analyzed for inorganics (TCLP metals only), radionuclides (isotopic uranium only), volatile and
semivolatile organics, PCBs, and high explosives. The data quality and usability were determined
by the analysis of a variety of QA/QC samples, including blanks, internal standards, duplicates,
surrogates, laboratory control samples, and matrix spikes. The sample data were compared to the
QA/QC sample data using numerical acceptance criteria established by either the analytical
laboratory or EPA. The data that do not meet these criteria are qualified to indicate to the data
user those sample results that may have potential deficiencies associated with sampling handling
and analysis. These qualifiers include U (undetected), J (estimated), UJ (undetected estimated),
and R (unusable).

The QA/QC data indicated that 100% of the sample data were acceptable and defensible. The
QA/QC problems included a surrogate recovery for the volatile organic analysis in one sample that
was outside of the QC limits and the exceedance of the calibration range of the instrument for
several high explosive analytes. The data are qualified as UJ based on the surrogate recovery
problem, as E indicating that the undiluted sample values exceeded the upper calibration range of
the instrument, and as D indicating that the sample values were diluted in order to be within
instrument calibration. The surrogate recovery for dibromofluoromethane was below the lower
QC limit for sample 0214-96-0101. Re-analyses of the surrogate found it to be still slightly below
the QC limit. The usability of the data is not affected because the recovery was 2% below the
lower limit so that the analytes would be detected and quantified if present and the other
surrogate recoveries were acceptable. Dilution(s) of the samples were required due to high
concentrations of HMX and RDX in the undiluted samples. The dilutions allowed these analytes to
be within the calibration limits. The data for HMX and RDX obtained from the initial dilution of the
samples should be used as the reported concentrations. The detected concentrations for 2,4,6-
trinitrotoluene obtained from the undiluted samples should be used as the reported values
because the dilution of the samples resulted in this analyte being undetected. The remaining
volatile organic and high explosives data are usable as reported.

Bis(2-ethylthexyl)phthalate was detected in the method blank. The sample values for this analyte
were less than 10X the blank value, indicating that detection could be the result of blank
contamination. Therefore, the sample values are considered to be nondetects and the detection
limit raised to the reporting limits for each sample. The data are usable as nondetects. All other
semivolatile organic data are usable as reported.

In addition, uranium-234 was detected in the initial calibration blank. The concentrations for this
radionuclide in three of the four samples were less than 10X the blank value, indicating that
detection could be the result of blank contamination. Therefore, the sample values for uranium-
234 in these three samples are considered to be nondetects and the detection limits raised to the
reporting limits for each sample. The data are qualified as U and are usable as nondetects. The
sample value in the remaining sample is not qualified and is usable as reported. Uranium-235 was
also qualified as U because of the reported detection of this analyte in a blank. Further review of
the QA/QC data indicated that the presence of this analyte in any of the blanks was not evident.
The sample values should, therefore, be reported as detected concentrations. Two of the
sample values should be qualified as J because the reported concentrations are greater than the
instrument detection limits, but less than the reporting limits. These data are estimated because

September 27, 1996 -10- VCA Completion Report
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the values are near or in the “noise” range of the instrument and cannot be accurately quantified.
The uranium-238 data are usable as reported.

The inorganic and PCB data did not have any QA/QC problems, are qualified as U, and are usable
as reported.

September 27, 1996 -11- VCA Completion Report
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APPENDIX B
RFI CHARACTERIZATION DATA

RFI characterization data are available in FIMAD, or will be provided upon request.

September 27, 1996 -12- VCA Completion Report
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APPENDIX C
COST COMPARISON

The estimated costs of this VCA are compared with the actual costs through September 11, 1996
in Table C-1. Differences between estimated and actual costs are discussed in the following

£

£

4

3

i

sections.

TABLE C-1

ESTIMATED VERSUS ACTUAL COST FOR VCA AT PRS 14-001(f)

Activity Budget Cost Actual Cost *

Plan Development $ 28,000 $ 5,000
Mobilization $ 7,000 $ 7,000
Cleanup $ 17,000 $ 49,700
Verification Sampling $ 4,500 $ 0
Waste Disposal $ 7,800 $ 5,000
Field Screening _ $ 1,500 $ 1,500
Demobilization/Site $ 1,200 $ 1,200
Restoration

Reportin $ 10,000 $ 1,000
I Total Cost | $ 78,000 i $ 70,400 I

* Actual cost through 9/11/96. Waste disposal costs are estimated.

C.1 Plan Development

The actual cost was about one-fifth the budgeted cost due to consolidation of plan writing effort

throughout the Field Unit.

C.2 Mobilization

Mobilization costs were as planned.

C.3 Cleanup

Cleanup costs exceeded budget due to the approximately 10 times more waste removed than

planned, and the need to stabilize the fixed radioactivity in the cylinder.

C.4 Verification Sampling

No verification sampling was conducted.

C.5 Waste Disposal

Waste disposal costs are for low level radioactivity, and are projected at slightly less than the

budget.

C.6 Field Screening

Field screening costs are as planned.

September 27, 1996
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C.7 Demobilization/Site Restoration

Demobilization costs reflect staging the B-25 containers in the storage area, radiological
screening of all equipment, and transporting equipment to the appropriate storage areas, the
costs were as planned.

C.8 Reporting

Reporting costs were below the projected budget due to the consolidation of the writing effort.

C.9 Total Cost

Because the VCA was straightforward, the cost to complete the VCA was approximately 10% less
than estimated.

September 27, 1996 -14- VCA Completion Report
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APPENDIX

D

CONFIRMATORY SAMPLING RESULTS TABLE

No confirmatory samples were collected.
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APPENDIX E
CERTIFICATION OF COMPLETION

| certify that all the work pertaining to the voluntary corrective action PRS 14-001 (f) has been
completed in accordance with the Department of Energy approved VCA plan entitled VCA Plan
for Potential Release Site 14-001(f), Inactive Bullet Test Facility. Based on my personal
involvement or inquiry of the person or persons who managed this cleanup, 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 this VCA is protective of both 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.

3 | Ko /2

Field Unit 2, Field Project Leader Date Signed
Environmental Restoration Project
Los Alamos National Laboratory

September 27, 1996 -16- VCA Completion Report



VOLUNTARY CORRECTIVE ACTION (VCA) COMPLETION REPORT
APPROVAL/DISAPPROVAL FORM

PRS(s) __ 14-001(f)

The undersigned have reviewed the VCA Completion Report and believe that the
intent and goals of the VCA plan have been met.

FPL M 4/%*“@ Date ?//&Ci/;’ 6

FPC f\x% o Date 730 -9

-------------------------------------------------------------------------------------------------------------------------------------------------------

I, Theodore J. Taylor, DOE-LAAO, APPROVE v , DISAPPROVE the
accompanying Voluntary Correction Action Report for PRS(s) 14-001(f) ,
TA-__14 .

The following reasons reflect the decision for disapproval:

Signed: /":j‘ C«B Date: 930 [c\ b

September 27, 1996 -17- VCA Completion Report
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LOS AlamOS Toms: Jim Stine, DX-2, MS €920

NATIONAL LABORATORY Fromms: Doug Pippin, ESA-EPE, MS G787 A«C@

memorandum proneFax: Phone 7-3358/FAX 5-1976

Symboi: ESA-EPE:96-295
Engineering Sciences & Applications .
Design Engineering Group Date: September 10, 1996

SUBJECT: FIXED RADIATION WITHIN THE BULLET TEST FACILITY,
PRS 14-001(f), TA-14, Q- SITE

In our efforts to clean up the Bullet Test Facility we removed all the sand from within the steel
tube and the concrete sump located beneath the tube. After the soil was removed, we surveyed the
steel tube and sump again with an Eberline ESP-1 beta/gamma meter with an HP-260 probe.
Radioactivity was detected in the tube and the sump. We were successful in removing the
radiation from the sump, however, there were 15 spots within the bottom 1/3 of the steel tube that
has fixed radiation that we were not able to remove through scrubbing with wire brushes and
“fantastic” cleaning solvent. After several unsuccessful attempts, we contacted Al Cucchiara of
ESH-1 to discuss this situation. It was recommended that we convene a meeting between Al,
Ken Uher and yourself to address how best to handle the fixed radiation in the tube.

Based on our meeting of August 7, it was agreed that the levels of the fixed rad in the tube were
low enough to allow it to be left in place and have DX-2 provide administrative control of the
steel tube, with this memo in the file to document the status of the tube. As agreed, we mapped
the detected 15 spots in the tube, and noted the Counts Per Minute (CPM), which ranged from
1,000 to a high of 3,600 CPM (attachment 1). We responded to the recommendation of ESH-1
and applied a coat of yellow paint over each affected area, followed by application of another coat
of red paint over the yellow, leaving a small edge of the yellow showing on the outer edges
(attachment 2).

On August 29, we surveyed the inner sidewalls and the top of the tube using the Eberline ESP-1
beta/gamma meter with an HP-260 probe. The results indicated a couple locations with readings
of 274 CPM, with most of the tube below this count. Background radioactivity in the area is
between 250 - 300 CPM.

With these actions complete, we now declare the Bullet Test Facility clean of RCRA contaminants
with the fixed radioactivity spots located and properly marked, and propose that DX-2 assumes

administrative control of the steel tube and provides the necessary signage to mark the area.

By your signature below, you attest to your concurrence with this memo.

&g/gﬁé@ \M LSt

T. E. Gene Gould, FPL, ESA-EPE Stme Dpty. Grp. Ldr. DX-2
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Cy: J. Snow, DX-2, MS C920
K. Uher, DX-2, MS €920
A. Cucchiara, ESH-1, MS P942
T. Fogg, ICF-KE, MS M892
T. McFarland, ICF-KE, MS M892
RPF, MS M707
project file ou 1085
ESA-EPE serial file
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LN Los Alamos Natlonal Laboratory Environmeantal Restoration -
ODETERMINATION OF OA AND MOA

Date: 5?’&/— ?K
Technical Area: /6/

Operadble Unt: /O &L

Caiibration procedures must be approved by ESH-4. Calibration results must be within acceptable
parameters pnor 1o usiNg a specdic instrument to documant unrestncted release of matenals and

equipment. Declaration of waste as “non-radioactive” must be documented with appropriate laboratory or
enhanced field analyses.

Instrument Type //, ~ /é//h
Model Number__ Leof/ |2 [/~
SeralNumber__ (JO L L7

CalbatonOats_ -2 -F 7

ACTS ro OI‘_/C'AS FL_/Z,

{Prim Nan%) Group
D e S04 7%
SSignatdsd) Date
Background Count Rata L5850  pm(g)
Background (or sample) Counting Time [ min. (1)
Detector Efficiency S©/% (5

Detector Active Area 73S an?(A)

Caleuiate mininwm detectable Activity (MDA):

MDA - 2:71+4.65V B¢
ref=A) -
.. "lteo) ..

Calculats Décision Amount (DA)f

- 253.7 dpm/100 cm?

2.33V8¢t

DA = AN * 978 4 dpmi100 cm?
t'E(loo)
Calcutations Checked by:
(Print Name) Group
(Signature) Date

LANL-ER-SOP-10.07, RO
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