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1.0 INTRODUCTION 

The potential release sites (PRSs) at Los Alamos National Laboratory (LANL) addressed in this voluntary 
corrective action (VCA) plan have been aggregated on the basis of proximity to each other and the fact 
that they do not exhibit high levels of contamination. All sites have been sampled as part of site 
characterization activities. 

These VCA sites are in Field Unit 2 at Technical Areas (TAs) -53 and -20, and are part of the formerly 
designated OU 11 00. 

1.1 PRS 53-01 0, Bermed Mineral Oil Storage Area 

This bermed area was secondary containment from 1989 to 1990 for two 3,000-gal. tanks and eighteen 
55-gal. drums containing mineral-oil-based scintillator liquid. The storage area is approximately 30 ft by 
35 ft with 2-ft-high soil berms. The interior slopes of the berms and the floor were lined with a 
geotechnical liner covered with soil. The secondary containment appeared to be intact when the area 
was closed, but exposure to the elements may have caused deterioration of the liner. The drums and 
tanks were removed in 1990, and two small areas of visual contamination were cleaned. This site will be 
remediated as a housekeeping measure. 

When the area was sampled for a Phase I investigation, the geotechnical liner was intact and samples 
were taken to the depth of the liner, 0 to 6 in. below the surface. The samples were analyzed for semi- 
volatile compounds (SVOCs) and total petroleum hydrocarbons (TPH). Soil results indicated non- 
detectable levels for SVOCs, and elevated readings for TPH ranging from 0.0498 mg/kg to 5100 mg/kg. 
Further characterization of the site will be conducted the week of August 7, 1995 to identify the volatiles in 
the TPH by collecting an additional sample at the location of the highest TEH concentration (5100 mgkg). 
The sample will be analyzed for volatile organic compounds (VOCs), including pseudocumene (1,2,4- 
trimethylbenzene), a component of the mineral-oil-based scintillator liquid stored in the PRS. Waste from 
the cleanup will consist of the geotechnical liner, soil, and decontamination liquid. 

- 

1.2 PRS 20-003(C), Navy Gun Site 

This area was the site of a Navy gun mounting between 1945 and 1948, and guns were fired into the 
nearby canyon walls. Buildings were removed, but the concrete pad, approximately 20 ft by 20 ft by 1 ft 
thick with anchor bolts, is still in place. The concrete pad is covered by soil and is not readily visible. A 
Phase I investigation conducted at the PRS showed low levels of radionuclides, including isotopes of 
uranium, and detectable levels of metals. Non-detectable levels of high explosives (HE) and Sr-90 were 
reported. Samples for VOCs or SVOCs were not collected because there was no reason to believe that 
contamination from organic compounds was present. The metals detected were below the Resource 
Conservation and Recovery Act (RCRA) toxicity characteristic (TC) screening levels and total uranium 
was below the upper threshold limit (UTL) background. 

During subsurface sampling, the sampling team discovered other debris, for instance, conduit and 
electrical wire. In addition, electrical utilities pass through the area. The area has been cleaned several 
times: after the site was closed, before the construction of East Jemez Road, and in 1988. The concrete 
pad will be removed as a housekeeping measure, and surrounding areas that exhibit young vegetation 
will be scraped to look for debris, which will be removed from the site. Waste from the cleanup will 
consist of the debris and small amounts of soil. 
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2.0 SITE TYPE AND DESCRIPTION 

Table 2-1 identifies each PRS along with corresponding location, type, potential waste type, and figure 
numbers. Figure 2-1 shows the general site location. 

Table 2-1 
PRS Location, Description, and Waste Type 

PRS No. 

53-01 0 

2O-O03(c) 

PRS Location 

SE of the fenced 
area that includes 
TA-53-1031 

,- 

NE of Jemez Rd 

PRS Type/Description 

Earth-bermed secondary 
container for a mineral 
oil storage area 

Firing site. Concrete 
pad, 20' x 20' x 1'. 
Rubble. 

Waste 
Type/Description 

I contaminated 
with mineral oil and 
1,2,Ctrimethyl 
benzene (pseudo 
cumene). 
Geotechnical liner 

Debris (electrical and 
concrete rubble) and 
small amount of soil 
(passibly radioactive 
due to detection of 
radionuclides) 

Figure 
Number 

Figure 2-2 

Figure. 2-3 
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3.0 PROPOSED REMEDY 
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Site characterization of these PRSs has been conducted. Site characterization included geomorphic 
surveys, HE screening, field screening for radioactivity, and sampling for radionuclides and metals at the 

:&IT 

z-. Navy gun site. Sampling for SVOCs and TPHs was conducted at the berm area. The results of site 
characterization (Appendix B) indicate the type, amount, and extent of contamination. Background 
information is recorded in the OU 1100 RCRA Facility Investigation (RFI) Work Plan, which reported the 
history and use of the PRS sites. Using all available information, remedies have been proposed for 
housekeeping and cleanup of the PRSs. 

A field screening plan is described in Appendix A. 

In lieu of a detailed Waste Management Plan (WMP), each PRS in this VCA has been detailed on 
Characterization Strategy Forms (CSFs); these forms are included in Appendix C. The CSFs include a 
site description, an investigation or remediation waste description and excavated volume estimate, a 
characterization strategy, a preliminary RCRA determination, and a listing of analyte suites to be used to 
characterize the waste. Waste Profile Forms (WPFs) and Chemical Waste Disposal Requests (CWDR) 
forms will be completed and approved before transfer of the waste to the Waste Management Service 
Group. 

All waste removed from the sites will be segregated, containerized, labeled, stored, handled, prepared for 
transportation and disposal, and managed in compliance with the suspected waste type presented in the - 
CSF. Waste materials from these VCAs that are not contaminated with hazardous or radioactive 
materials, nor governed by the Toxic Substances Control Act (TSCA), will be disposed of in an industrial 
landfill. Some nonhazardous, nonradioactive, nontoxic wastes can be buried at TA-54, Area J, if 
appropriate for administrative reasons. 

soli and debris will be movea by baCKhOMOader and nand-heid tools, ana welding equipment will be 
necessary during removal of the concrete pad. Confirmatory sampling for VOCs will be conducted at 
PRS 53-010 and sampling for gamma spectroscopy will be conducted at PRS 20-003(c) to compare 
against site-specific background. Efforts will be made to minimize disturbance of site vegetation. 
Uncontaminated excavated soils will be used for backfilling and recontouring, although additional fill soils 
may be needed to complete backfilling. All disturbed areas will be regraded to match adjacent contours 
and reseeded with native species. 

All work will be done according to this VCA plan. If the situation in the field becomes markedly different 
from this plan, the criteria in Brad Martin's document, 'Framework for Reconsidering or Stopping Work on 
Expedited Cleanups and Voluntary Corrective Actions,' will be used to evaluate further action. This 
document is included as Appendix D. 

All required permits have been or will be obtained before field work actually starts. Table 3-1 shows the 
permits required and the current status of each. 

VCA Plan for Field Unit 2 TAs -53 & -20 August 1995 
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Table 3-1 
Permit Requirements and Status 

Excavation Permits > 
NEPA 

NPDES 

NESHAPS ,- 

Health and Safety Plan 

Biology 

Archeology 

Characterization Strategy 
Forms (CSF) 

Waste Profile Forms (WPF) 

Chemical Waste Disposal 
Request Forms (CWDR) 

Submitted on July 24,1995 for 
Jrgent response 

Blanket NEPA approval for the 
ER Project VCA and EC cleanups 

VCA will not discharge water. 
Equipment cleanup water will be 
drummed and taken to LANL 
sanitary treatment plant 

VCA will not produce air 
emissions 

H&S Plan being prepared 

Can use permit obtained from the 
spring sampling activity 
~- 

Can use permit obtained from the 
spring sampling activity. ESHQO 
indicated that they must be 
present prior to removal of 
material 

~~ ~ 

See Appendix B 

To be completed after cleanup 

To be completed after cleanup 
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3.1 PRS 53-010, Bermed Mineral Oil Storage Area 

Because of the TPH contamination discovered during the Phase I investigation, further characterization of 
this site for VOCs, in particular for 1,2,44rimethylbenzene (pseudocumene) will be conducted. Samples 
will be taken at the location of the highest concentration of TPH (5100 mg/kg), which is above the 
geotechnical liner. The soil and the geotechnical liner will be removed during the VCA as a housekeeping 
measure. Waste material (the geotechnical liner, soil, and decontamination liquid) will be characterized 
based on the results of the previous site characterization and the VOC results from the additional sample 
taken during the week of August 7, 1995. Once the waste has been characterized, it will be handled 
according to LANL-ER-AP-05.3, Management of Environmental Restoration Project Wastes. 

Confirmatory (verification) sampling will be performed below the geotechnical liner to ensure that the 
chemical of concern (COC) is at or below the established cleanup level (See Section 6.0). Six 
confirmatory samples will be analyzed for VOCs, including 1,2,4-trimethylbenzene. The remaining soil 
below the geotechnical liner will remain in place if the soils are not contaminated. 

3.2 PRS 20-003(c), Navy Gun Site 

The concrete pad on this site will be removed as a housekeeping measure. Removal of the pad may 
require welders because of the reinforcing bar imbedded in the concrete. An area of about 150 ft by 50 ft 
by 5 ft will be considered for removal, but only the actual debris will be removed, taking minimal amounts 
of soil. This area adjoins East Jemez Road, making physical site access readily available for cleanup 
crews. However, traffic along East Jemez Road may be minimally disturbed during the VCA work. The 
waste will be placed in 8-25 boxes i f  the waste is radioactive. The 8-25 boxes will be placed by forklift in 
a storage area near East Jemez Road. Backhoes and personnel with shovels will load the waste into 
dump trucks at the waste site. The loaded dump trucks will then be taken to the 8-25 storage area where 
the waste will be loaded into the 6-25 boxes and taken to TA-54. If the waste is not radioactive, it will be 
placed in covered roll-off bins or tip trucks and disposed of in an industrial landfill. 

- 

After the removal of debris and soil, a grab sample for gamma spectroscopy will be collected to compare 
against site-specific background levels. The area will then be backfilled with clean fill, if necessary, and 
reseeded. 
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4.0 JUSTIFICATION/RATIONALE 

4.1 PRS53-010 

This bermed area has been out of service for five years. After the oil drums and tanks were removed, 
local areas of contamination were remediated. However, the liner and bermed sides were left in place, 
giving the impression of an abandoned structure with the attendant problems. Leaving a secondary 
container berm in place with a damaged geotechnical liner will prompt questions about potential 
contamination remaining at the site. Also, bringing an inactive area back to its original condition is good 
environmental policy. This site will be completely remediated by removing the soil above the geotechnical 
liner and the liner. The raised berms will be removed and the area will be recontoured and reseeded. 

4.2 PRS 20-003(c) 

This site may pose radiological concerns, based on previous site characterization. The debris and soil 
will be field screened for gross alpha, gross beta, and gross gamma in accordance with LANL-ER-SOP- 
10.07, Field Monitoring for Surface and Volume Radioactivity Levels. All remaining debris will be 
removed for safety reasons, and good environmental policy is to restore the area to its original condition 
as much as possible. The si@ is readily accessible to the public. 

VCA Plan for Field Unit 2 TAs -53 8, -20 August 1995 
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5.0 

Table 5-1 identifies each PRS, with the corresponding waste types and descriptions, estimated bulk 
volume, proposed containers, and anticipated disposal destination. 

ESTIMATED WASTE VOLUMES BY TYPE 

Table 5-1 
Waste Descriptions 

-i;l 
.. . 

Waste Description Estimated 
Volume 

Disposal 
Container 

Anticipated 
Disposal 

PRS No. Waste Type 

_ _ _ ~  

Geotechnical liner Industrial 14 ff' Liner to be 
taken to 
industrial 
landfill 

53-01 0 2 55-gal. 
drums for 
liner 

27 yd3 2 roll-off 
boxes 

Soil above 
liner taken to 
industrial 
landfill 

Contaminated soil 

Combined 
with other 
non- 
hazardous 
decon liquids 
and taken to 
TA-50 

100 gal. 2 55-gal. 
drums 

Decontamination 
liquid 

19 yd3 6 8-25 Boxes, 
or roll-off 
bins, or tip 
trucks 

Industrial 
landfill or 
TA-54 

20-003(c) Industrial Debris and rubble with 
some soil 

VCA Plan for Field Unit 2 TAs -53 & -20 August 1995 
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6.0 CLEANUP LEVELS 

Noncarcinogenic Chemical of 
Concern 

1,2,44rimethylbenzene* 

The results of the analytical data for PRS 53-01 0 indicated a maximum contaminant concentration for 
TPH of 5,100 mg/kg. Since the Lnalyte was unidentified, pseudocumene (synonym 1,2,4- 
trimethylbenzene), a component of the mineral-oil-based scintillator liquid, was selected as the indicator 
at a maximum detected concentration of 5,100 mg/kg. The cleanup level may need to be re-calculated 
using the results from the VOC sample collected during the week of August 7, 1995. 

Maximum Concentration of 
Indicator Chemical of Concern 

Cleanup Goal Based On 
Hazard Index of 1 (mgkg) 

(mgkg) 

5,100 1,020 

Evaluation of the data for the Navy gun site, PRS 20-003(c), indicated the radionuclides, U-235 and Co- 
60, were below their respective SALs, and did not contribute to the multiple constituent analysis. Of the 
total radionuclides (6) detected, Cs-137 is the only isotope for which background has been established. 
The maximum concentration of 0.963 pCi/g for Cs-137 was below the UTL background of 1.4 pCi/g, and 
was eliminated from further consideration. Ba-140 had a maximum concentration of 20.8 pCVg and has 
no SAL. Since the half-life for this naturally occurring isotope is 12 days it is unlikely that this isotope is 
present at this concentration, and is not considered to be a potential health concern. Ru-106 and Na-22 
were detected at maximum concentrations of 0.353 pCVg and 0.033 pCi/g and have no SALs. Cs-137 
was selected as the indicator for these two isotopes because it is the most healthconservative of the 
radionuclide suite. The cleanup goal for Cs-137 is 30 pCi/g. Therefore, Ru-106 is a factor of 85 less 
than the cleanup goal and N+22 is a factor of 909 less than the cleanup goal of the indicator isotope. As 
a result of the following evaluation of the data, no COCs have been identified. 

A site-specific clean-up level was calculated using the equation presented in Appendix E. The toxicity. 
values used in this equation were obtained from the Integrated Risk Information System (IRIS) and the 
Health Effects Assessment Summary Table (HEAST), both updated through March 1995. The equation 
was used to calculate the site-specific cleanup level for a noncarcinogenic contaminant using a 
nonintrusive industrial soil exposure scenario. The methodology is consistent with US EPA Risk 
Assessment Guidance for Superfund, Part B, using LANL-specific exposure scenario parameters. The 
methodology calculates a soil concentration for noncarcinogens from a hazard index of 1, and combines 
across exposure pathways to include ingestion and inhalation exposures, where toxicity criteria are 
available. 

- 

4 site-specific cleanup goal and a maximum chemical concentration for the noncarcinogenic COC is 
presented in Table 6-1. The maximum concentration of 5,100 mg/kg for 1,2,44rimethylbenzene 
(pseudocumene) at PRS 53-010 is a factor of 5 greater than the cleanup goal of 1,020 mg/kg based on a 
nonintrusive industrial scenario. 

The approach to using site-specific cleanup goals with confirmatory sample data is presented in Appendix 
E. 

NOTE: 
t Indicator chemical based on historical use at this site. 

August 1995 
D95045.VCA 11 

VCA Plan for Field Unit 2 TAs -53 & -20 



7.0 DESCRIPTION OF CONFIRMATORY SAMPLING 

7.1 PRS 53-010 

PRS 53-01 0 is a recent site, operated as secondary containment only from 1989 to 1990. Mineral-oil- 
based scintillator liquid, described as containing a small percentage of pseudocumene, were stored in the 
containment, but all oil was removed in 1990. Two areas of visible contamination were also removed. 
Because the area and its use were well known, analyses were limited to radioactivity, SVOCs, and TPH. 
No analysis was performed for polychlorinated biphenyls (PCB) because the mineral oil was stored at the 
site after the use of PCB oil was banned in 1979. No other contaminants were of concern at the site 
because of the knowledge of its use. The area was found to have elevated TPH levels. Out of the six 
samples, above the geotechnical liner, three samples contained TPH at concentrations above 1000 
mgkg. The highest concentration was 5100 mgkg. Because of the TPH contamination, further 
characterization of the site for VOCs, including 1,2,44rimethylbenzene (pseudocumene), will be 
conducted where the highest concentration of TPH was found. Based on the results of the sample 
collected during the week of August 7, 1995, the soils beneath the geotechnical liner may or may not be 
left in place. If the soils below the geotechnical liner exceed SALs or at or below RCRA regulatory levels, 
an addendum to this VCA plan and an additional CSF for this wastestream will be submitted. 

A statistical analysis was conducted to determine the required sample size for confirmatory sampling. 
(€PA 1988). A rectangular grid system has been selected and six samples will be collected below the 
geotechnical liner to verify that the remaining soils are not contaminated (Appendix F). The samples will 
be analyzed for VOCs, including 1,2,44rimethylbenzene (pseudocumene). 

f 

7.2 PRS 20-003(c) 

PRS 20-003(c) is an old site, active as a gun firing site from 1945 to 1948. After the initial site restoration 
in 1948, the site was disturbed numerous times, including during the construction of East Jemez Road. In 
1988 the site was screened for radioactivity, and elevated levels of radioactivity were not noted. Two 
1 0 4  trenches were dug across the site for sampling, which were deeper than noted debris, and adequate 
samples were taken to provide confidence that contaminants are not present. No samples were taken for 
VOCs and SVOCs. No known sources for VOCs and SVOCs were reported in the RFI Work Plan. Since 
this site was a gun firing site, small amounts of HE may have been used; however, HE analytical results 
from the site characterization were negative. Several radionuclides (Cs-137, U-234, -235, -238, Eu-152, 
Eu-179, Ru-106, Ba-140, Na-22) were detected at low levels (Appendix 6). The source of these 
radionuclides has not been determined, but some may have been fallout from atomic testing. The 
concentrations of metals detected were all below RCRA TC screening levels. 

No statistical analysis for confirmatory sampling was conducted because the radionuclides were below 
SALs. Because no COCs were identified, verification sampling for cleanup is not necessary. Field 
screening for radioactivity will be conducted as described in the Field Screening Plan (Appendix A) and a 
grab sample will be collected for gamma spectroscopy to compare to site-specific background levels. 
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8.0 ESTIMATED SCHEDULE AND COST TO COMPLETE EACH VCA 
:;<:- 

3 
i:i( 

.yT Table 8-1 indicates each PRS with corresponding types of operation for cleanup, types of contractors 
required, estimated costs, and construction start and end dates. Cost projections include on-site 
personnel, contractors, equipment, and confirmatory sampling analyses. Cost estimate summaries are 

.. .. ,. 
$5 -.. 
c. . s  5% 

included in Appendix G. 

Table 8-1 
Estimated Cost and Schedule for Each VCA 

PRS No. 

53-01 0 

20-003(~) 

Type of 
Operation(s) 

Remove liner, 
scrape and take 
soil to fill area. 
Recontour and 
reseed ,- 

Remove 20' x 
2 0  x 1' concrete 
pad. Remove 
other debris 
minimizing 
removal of soil. 
Refill, recontour, 
and reseed 

Proposed Types of 
Contractor(s) 

Construction contractor 
using backhoes, 
bobcats, shovels 

6 samples for VOCs, 
including 1,2,4- 
trimethylbenzene (non- 
expedited) 

Construction contractor 
using backhoes, 
bobcats, jackhammer, 
welding equipment, 
shovels 

1 sample gamma 
spectroscopy (non- 
expedited) 

Estimated 
cost 

$1 9,690 

$2000 

$27,304 

$1 20 

Start 
Date 

811 4/95 

8/21 195 

Complete 
Date 

B/1 8/95 

8/25/95 
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Field Scrwning Plan 
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Field Screening Plan 

.-.. .. ... 
,5J! 

This plan outlines the steps to be taken for field screening of soil and debris during VCAs at PRS 53-010 
-s * 
f 
3 * 
*+ 
?-1 

and 20-003(c). All cleanup efforts have been based on results from sampling. During the cleanup, 
screening techniques will be used for health and safety reasons in the potentially contaminated areas if 
required by the health and safety plan. Field screening of soils and debris will be used to detect alpha, 
beta, and gamma radiation and VOCs with ionization potentials less than 11.7 eV. In the field screening 1-7 

process, these steps will be followed: 

1. Visual Survey 
2. Radiation Screening 
3. VOC/SVOC Screening 
4. HE Field Test 

The visual survey of each PRS will involve a walkaround of the site before and during debris and soil 
removal. The purpose of visually surveying the site before the start of work is to identify the work area 
perimeter and the specific material(s) to be removed. Personnel performing this visual survey will be 
looking for surface debris, stgned soil, evidence of mounds or piles, flags or stakes from previous surveys 
or investigations, and any other evidence delineating the site. Conditions that may hamper this activity 
include rain; regrading, recontouring, or revegetation of the site; discovery of archaeological artifacts; 
active Laboratory work; vegetation covering the site; and anything else that may inhibit the visual survey. 

In addition to the visual survey, radiation screening will be done before the start of work activities. This 
will be done at each site, regardless of whether radioactive materials are suspected to be present. 
Screening equipment to be used will be approved by the LANL Health Physics Measurement Group 
(ESH-4) prior to their utilization. The debris and soil at PRS 20-003(c) will be screened for gross alpha, 
beta, and gross gamma in accordance with LANL-ER-SOP-10.07, Field Monitoring for Surface and 
Volume Radioactivity Levels. Gross alpha will be analyzed using an alpha probe, gross beta will be 
analyzed using a betdgamma probe, and gross gamma will be analyzed using a micro-R. The frequency 
of debris or soil screening will be at the discretion of the on-site health protection technician (HPT). 
Personnel will be screened only if radiation is found above background. 

- 

For sites where radioactive contamination is identified as being above background, additional radiation 
screening will ensure that preliminary information is sufficient and that the waste is consistent with 
anticipated radiation levels. During the VCA at PRS 20-003(c), site-specific background levels will need 
to be established for the radionuclides that were previously detected. The site-specific background will be 
compared with the gamma spectroscopy analyses of the grab sample to determine whether the soils are 
radioactive. 

In areas where VOCs are identified as COCs, soil or debris will be collected, placed in jars, and allowed 
to volatilize in a warm area for approximately 5 minutes. A photo ionization detector (PID) will then be 
used to check the headspace for VOCs. The only compounds that would be detected, if present, are 
those that have an ionization potential (IP) of less than 11.7 eV. The most probable instrument to be 
used for this is an Hnu PI-1 01. The data collected will help determine whether any contaminants may 
become airborne and affect the health and safety of site workers. The screening frequency will be 
determined in the field, based on whether any VOCs are identified as contaminants and whether any 
detections are registered during excavation and removal activities. Confirmatory samples will be 
collected at PRS 53-01 0 and sent to an off -site laboratory. 
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As field work progresses, decisions may be made by the Field Team Leader in conjunction with the Field 
Team Manager to reduce or increase the frequency of field screening. Other screening measures may be 
implemented if additional information is obtained concerning previously unidentified contaminants, or if 
more appropriate field screening measures are identified. 

PRS Contaminants 

TPH 
f 

53-010 

Table A-1 indicates the screening techniques that will be used on the waste to determine if the waste is 
radioactive. During debris and soil removal, field screening will be provided on an intermittent basis; that 
is, a portion of the contents of each 8-25 box will be screened for radiation. In addition, debris may be 
swiped, as practical, for radiological testing. 

Screening Techniques 

PI0 

Table A-1 
Field Screening for Contaminants 

53-01 0 
20-003(~) 

Gross alpha, gross beta, and 
gross gamma 

Alpha proble, betdgamma probe: 
Micro-R 

All calibration and techniques will be conducted and recorded according to the ESH-1 and ER 
procedures. Additionally, swiping, screening, and determination of background readings will be made 
according to ER and ESH-1 procedures. 
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APPENDIX C 

Characterization Strategy Forms 

-- 

August 1995 
D95045.VCA 25 

VCA Plan for Field Unit 2 TAs -53 8 -20 



CHARACTERIZATION STRATEGY FORM 

OU NumbcrlFU 

1 t OOlFU2 
-- PRS/SWMU Number Tltle 

PRS-20M)3(C) Navy Gun Site 

Name: David O’Flynn Date: 8495  

FPL: Gene Gould WMC: Ted Nonls 

Type of Acthrity: Voluntary Correctwe Action (%A) 

She Descrlptlon: This gun tiring site located near the center of TA-20 was the site of a Naval gun mounting 
from which guns were fired into the nearby canyon walls from 1944 to 1948. This site was also used in the 
past for neutron timing, initiatw and equationsf-state tests. The concrete pad, approximately M ft. by 20 ft. by 
1 ft. thick, with anchor bolts, is still in place. Several remediation efforts have taken place; after the site was 
closed, before East Jemez Road was built, and in 1988. The concrete pad is covered by soil and is not readity 
visible. During Phase 1 af an ER site investigation, two 104. deep trenches that were dug across the area and 
twetve samples were collected from the trenches. me trenches were deeper than the debris at the site. Some 
electrical utilities run through the area Based on prcx;sss knowledge, the potential contaminants include HE, 
beryllium. nickel, and cadmium. Strontium-90 and radium could be present becawe radioactive sources were 
used during site operations. Polonium-210, lanthanum-140, depleted uranium (U-238), and strontium-90 were 
used in tests at TA-20. The only radioactive decay product d concern is thorium-234, which is the decay 
product of U-238. me site investigation samples were sent to an analytical laboratory for gamma 
spectroscopy. strontium-90, tataJ metals, and HE analyses. HE and strontium-90 were not detected. Total 
metal concentrations were below the TC screening levels. Numerous radionuclides were detected based on 
the gamma spectroscopy. R is unclear whether the soil should be considered radioactive because site-specific 
background levels were nat been established for all the detected radionuclides. During the VCA, site-specific 
background levels will be established for the radionuclides that were previously detected. The site-specific 
background will be compared with the gamma spectroscopy anatyses of the confirmatory samples to 
determine whether the soils are radioactive. 

lnvestlgatlon or Remedlatlon Waste Oescrlptlon and Volume M l m l o :  
Waste Types: Debris (e.g., concrete, wood, metal, electrical conduit and wire) and small amounts of soil. The 
VCA does not call for soil removal; however, small amounts of soil may be mixed with the debris. 
Decontaminatiorl liquids and PPE will nat be generaeel. 
Waste Packeglng: 8-25 type boxes, copered r o l l 4  bins, or tip trucks. The total debris volume is expected to 
be 1 9 d  

Characterization Strategy. Debris and the small amounts of soil will be characterized based on the analytical 
results of the Webe Phase 1 soil samples that were described above. In addiiion, the debris and soil will be 
field screened lor gross alpha, gross bet% and gross gamma in accordance with LANL-ERSOP-10.07, Field 
Monitoring for Surface and Volume Radioactivity Levels. Gross alpha will be analyzed using an alpha probe, 
gross beta will be analyzed using a betdgamma probe, and gross gamma wiil be analyzed using a micro-R. 
After the debris and soil are removed, a grab sample will be taken of the soil and analyzed using gamma 
spectroscopy. me results for gamma spectroscopy will be compared with site-spec- background levels to 
determine d the soil is radioactive. 
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GHAHACTERILATION STRATEGY FORM 

c OU NumbrrIFU PAS/SWMU Numbw ntlr 

1 1 WFU2 PRS33010 Bermed Mineral Oil 
Storage Area 

r 

Name: Oawd O'Ffynn Date: 8-4-95 

FPL GeneGould WMC: Ted Norris 

Type of Actbt iy  Volumafy Correctwe Action (VCA) 
-- 

- 
'L 

She Descrlptlom The site is located southeast of the fenced area that includes TA53-1031. This bermed area 
was used as a secondary containment storage area for two 3,ooOgal. tanks and eighteen %-gal. drums d 
rnineral4l-based scintillator liquid, described as containing a small percentage of pseudocumene. The site 
was  in use trom 19s9 to 1990. The storage area is approximaety 22 ll by 34 R with 2-ft-high soil berms. The 
interior slopes ol the berms and the floor were lined wlh a geotechnical liner covered with soil. The drums and 
tanks were removed in 1990, and two small areas of visual contamination were cleaned up. During Phase 1 of 
an ER site investigation, sa soil samples were collected above the liner and sent to an analytical laboratory for 
semi-volatile organic compound (SVOC) and total petroleum hydrocarbon (TPH) analyses. No SVOCs wwe 
detected. Thee of the samples contained TPH concentrations above 1,OoO mglkg. The highest concentration 
was 5100 mgkg. If pseudwymene (which is also known as 1.2,4-tnmethylbenzene) is the cause of the 
elevated TPH concentratio&, this site may pose a risk. Therefore, it has been decided that additional site 
investigation is needed. During the week of August 7, 1995, one addRional soil sample will be collected at the 
location of the highsst TPH concecltration. This sample will be analyzed for volatile organic compounds (VOC) 
using S W W  826OA and the laboratory will be requested to specifically quantify 1,2,44rirnethylbemene 
because this constituent is not a routine anatyte of Method 826OA This information will be used to determine if 
the soil poses a risk due to s p d k  VOCS. Based on the sa, site investigation analytical resutts, the soil does 
nol contain SvOCs. Based on process knowledge, the mineral 011 storage area is nat contaminated with tritium 
or asbestos. Based on process knowledge, the following RCRA-regulated constituents are not expected to be 
present in the waste: organic pesticides and PC89, inocganic compounds, high explosive compounds, T U P  
maals, T U P  organics, TCLP pesticides and herbicides. Based on the high concentraliorrs d TPH, it is known 
tha the waste w i U  m a i n  VOCs, however, the types d VOCs are unknown. Based on process knowledge, it 
is expected that the VOCs wlll nu be RCRA-regulated. As mentioned above, the types d VOCs will be 
contimed before the waste is generated. 

. 

~~~ ~~ ~~ 

lnvestlgatlon or Remedlcrtlon Waste Description and Volume Estlmrt.: 
Waste Types: Geotechnical liner, soil, decontamination liquids, and PPE. 
Waste Packeglng: The geotechnii linet will be pl#;ed in S5-gal. d m .  Two drums are expected to k 
needed. The soil above the liner will be placed in r o l l 4  boxes. me total soll volume s expected io be 27 
y 8 .  The decontamination liquids will be placed in 55-gaI. d r u m  The total volume of decontamination liqd 
is expected to be two druma No visibly contaminaled PPE is expected to be generated. 

Chrracterlmlon S t r 8 t w  The soil a g e  the geatechnical liner will be removed and placed in roll-off boxes. 
The liner will be removed and placed in the 55gal. drums. The liner and the excavated soil will be 
characterized based an the analylicd results d the sia Phase 1 soil samples and the one additional sample 
colleaed during the week of August 7, 1995, as described above. In addition, the excavated soil and liner will 
be field screened tor grass alpha, gross beta, and gross gamma in accordance with LANL-ERSOP-10.07, Fieid 
Monitoring for Surface and Volume Radioactivfty Lwels. Gross alpha will be analyzed using an alpha probe, 
gross beta will be analyzed using a betdgamma probe, and gross gamma wilt be analyzed using a micr0-R. 
me soil may nsed to be treated by an &he facility to reduce the elevated TPH levels. Anef the soil and liner 
are removed, confirmatory, random, grab samples will be taken of the soil below the liner and analyzed for 
VOCs (including 1,2,4-trimethylbenzene). If the soil below the liner must be removed, another strategy form will 
be completed. The decontamiM liquids mi be characterized based on the resub ol the soil samples 
described above. me PPE will be decontaminated and visually inspected afterward to determine Y there is any 
visible contamination. If the PPE is not visibly contaminated, il will be placed in plastic bags and disposed as 
non-hazardous waste. If the PPE is visibty contaminated, it will be placed In Ssqal. dnrm and will be 
characterized based on the an- resub d the soil San\pl-. 
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Los Alamos T&S Memo To The File 
T. E. Gene Gould, G787 

August 7, 1995 
7-04035- 1976 

SUBJECT: CHARACTERIZATION STRATEGY FORM 

Based on my review of available information and my professional judgment, it is not necessary 
to sample for tritium because it is not a potential contaminant at PRSs 53-010 and 20-003(c). 

c 
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FRAMEWORK FOR RECONSIDERING OR STOPPING WORK 
ON EXPEDITED CLEANUPS AND VOLUNTARY CORRECTIVE ACTIONS 

- 
d i r r ~ ~ ;  :re :zrcx:  sf exoeai!ed clearucs (ECs) or voluntary corrective acticns 
\/CAS), t s imcmant to orenlap a framework for uncerstanding when the ootercal 

%ease site (PRS) ccnceotuai moael IS flawed to the extent that continuing an EC or 
‘JCA shcuid be reconsidered. This determination may not be straignt fordard m d  
-ay be complicated by factors that are not readily aoparent. While pursuing the E 2  sr 
VCA IS rrnoortant to :he ER project success. we must be careful to ensure that tbe 
x r s u i t  c f  a ‘bean’ dces not :empt us to Ignore emerging proelerns during the fieid 
~.vork. The Feld Pqec t  Leader (FPL) should reconsider any time information 
keccrres available that indicates the site conceptual model may be off target. 
FLnhermore. 11 :he additional Information warrants. work should be st-. 

Several Fast examples demonstrate the need for reconsideration and stocoing 
criteria: 

Waste type was :hcugnt :o be solely hazardous. but was in reality ‘mixed waste’ 

Soatial bounaanes of the site were thought to be defined, but subseqkently were 
found to be mum larger. 
‘Naste was thougnt to be uncontaminated debns. but’upon disposal was 
cetermined to t e  contaminated with radionucltdes. 

’ 

e \/clume of waste was thought to be small , but was, in fact. much larger. -- 

Have we just been unlucky? Probably not. These are classic eXamOleS of the old 
qaxim that if sorr,ething can go wrong, it will. We must, therefore. maximize the 
cmoflunity to reccnsider or stoo work before it becomes a safety hazard. a 
professional emcarrassment. or a ooftomless pa for scarce resources. such as Cudset 
dcllars or site disposal capacity. 

If one or more factors change the prevailing site conceptual model. then recons idec 
the consequences of the change@) and 
Consider the following as a framework. 
prcolem. The examples provlded below are intended to be an exhaustive listing 
of ail pcssible changes, only an indication of changes frequently encountered. 

work if the change warrants it. 
as a prescriptive solution to this difficult 

When stopping work i8 dotorminod to 60 tho approprirto action, it is 
crucial to have a plan that describe8 “safo” shutdown for tho sit0 EC or 
VCA operation. “Safo“ in thia contoxt should considor such thing8 as 
worker and trespassor aafety, safo storago of wratoa gonorated to date, 
and a shutdown conflgutation that ensurea conditlona at tho site do not 
further rnobiiito contaminsnts or provido enhanced pathways for off site 
migrat ion.  
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POSSiBLE CRITERIA FOR RECONSlOERlNG ANOIOR STOPPING 'lVORK : ,- Fr 

.. - ON E C s N C A s  
;t's: 
-* - 

1 ) WASTE - Z:-ar.,;es In r jpe.  volume. m P O S d l  Capacity, 5isposal Iccation. arc. 

aaste. sucn as mixed wastes. 
! f  :he ccmccsition of waste chanses and there IS limited capacity for the site 

0 i f  !t-e volume of waste begins to grcw by more than 50961 of the inltial estimate. 3 r  

and would require aaste storage for more than 90 days. 

Reconsider the ccnsequences of the change(s) and m, if the chanse warrants ,t  

2) COST - Chanses in available budget. total cost of project. etc. 

If  the disccsal or treatment caoac:ty for the site waste IS not Immediately avallaoie 

,a. 

- 
I f  ?e budget for site EC or VCA grows by more than 50?'01 of the initial estimate, ' 

I f  sites are ~nontization similarly, those with increasing costs may go d c w n  n 
project prrorq due to aoced costs. as :he project would accomplish fewer ECl';CAs. :r 

3:eater ursency. 
If czntinuation qwil affect the program's ability to take action at sites of equal sr 

Rcconsidoc the consequences of the change(s) and if the change warrants i t .  

3) LEVEL OF PROBLEM UNOERSTANOING - Changes in Contamination tvpe or 
level. ,ob aifficulty, etc. 

, 

alternatives, 
If ?he waste constituents change and impact the selected treatmentldisposal 

affec:s ;he overall job difficulty, or 
If  the extent of contaminant movement or the contaminant transport mechanism 

c 

1 Initial estimates of engineering costs are typically only good wlthin a range of * 
or - 50% The relationship of waste management volume to waste management cost 
is usually linear. so that if volume increases 50% then so do costs. 
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4) RESOURCES - Chanses in knowledge, expertise. equipment. services. a!c 

tccumentea hlstortcal site data. 
i f  r e w  or additional slte data causes the site prcblem to change frcm m2err:zz8z 

If :he remediatjon equipment needed for the ckanged site problem IS unavaiiaeie 

If  :Pne expertise of available staff dces not match the changed site crcblem. zr  

the cnanged site prcblem aces not neet the revised site cleanup requirements. 

Reconsidat !3e consequences of the change(s) and m, if the chanse .varrar;:s ,t. 

I f  ?.e sensitivty or analytical detection limits of available analytical rethods -- 'or 

5) SAFETY - Ckanses in engineering pian or csk tp remedial site worker. S X L  
Norker, or off-site c:tizen. etc. 

chrznic nature to remedial site worxer. U N L  worker. or off-site citizen. 
If additional site findings sugsest a new or zreatly increased risk of an actr:e :r 

differs from the site safety plan. or 
if a cnange to the remedial engineering plan, such as the depth of excavatian 

If getting a 'bean" by end of the fiscal year acpears to compromise safety. 

Reconsidrc the consequences of the continued action(s) and a if the finding 
warrants it. 

6) "LAUGH. TEST - Question the appropriateness of what is being done. 

If  you doubt that your actions are consistent with common sense. or 

I f  you think you are being asked to do something stupid, but in a smaRer way. 

Recons idec the ccnsequences of the continued action(s) and Stoa, if the finding 
warrants it. 
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APPENDIX E 

Methodologies for Developing 
Site-Secific Cleanup Goals to Demonstrate Clean Closure 
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METHODOLOGIES FOR DEVELOPING 

TODEMONSTRATECLEANCLOSURE 
SITE-SPECIFIC CLEANUP GOALS 

:.. 5 T..:: -.:-. 
7 .  -i 
.. .. 
::+%a 

.I 

~" .- .. -. 
1.0 APPROACH 

A site-specific risk-based cleanup level was calculated PRS 53-010. Results of the analytical data for 
PRS 53-01 0 indicated a maximum contaminant concentration for total petroleum hydrocarbon (TPH) of 
5,100 mg/kg - analyte unknown; however, no semi-volatiles (SVOCs) were detected and no analysis was 
requested for volatile organics (VOCs) under the work plan. For sites where analytical data are not 
available, clean-up is based on determining remediation goals for indicator constituents. Indicator 
chemicalslconstituents are suspected COCs that are based on existing information of a site and are the 
most health conservative. 

;< 
::.,.? 

?". - 
. , . ~  -... 

Referring to the historical use of the site, pseudocumene (synonym 1,2,44rimethylbenzene) was used as 
part of the mineral spirit mixture referred to as a scintilation cocktail. Therefore, 1,2,4-trirnethylbenzene 
was selected as the indicator for TPH at a maximum detected concentration of 5,100 mg/kg. Using a soil 
SAL of 40 mg/kg for 1,2,4- trimethylbenzene, it failed the screening assessment (comparison to SAL), and 
has been identified as a ch66ical of concern (COC) as presented in Table E-1. Surface contamination 
(i.e., the top 6-inches of soil on the liner) is suspect at PRS 53-010, and no subsurface soil excavation is 
indicated. 

Table E-1, Indicator Chemical of Concern -- 

I1 PRS I Chemical of Concern II 
II 1,2.4-trimethvlbenzene H 53-01 0 I 

2.0 Cleanup Goals 

2.1 Chemical Constituents 

A site-specific cleanup goal was calculated using a modified Environmental Protection Agency (EPA) 
equation and site-specific input parameters. Because of the location of this site, the cleanup goal is 
based on a reasonable maximum exposed individual (a healthy working adult) under a continued 
laboratory operations land use scenario. 

Under the industrial land use scenario, risk from exposure to chemicals is assumed to be a result of direct 
ingestion and inhalation of particulates from the soil. EPA default parameters are based on nonintrusive 
work and the physical properties of the COCs. Calculations of cleanup goals are consistent with Risk 
Assessment Guidance for Superfund (RAGS) Part B (€PA 1991a) and RAGs Supplemental Guidance 
(EPA 1991 b) and consider updates to the RAGs Part B equations (EPA 1994). 

The cleanup goal for 1,2,4 trimethylbenzene was developed using toxicity criteria provided by EPA's 
Environment Criteria and Assessment Office. Equation 1 was used to calculate a cleanup goal for 
nonintrusive industrial work. The equation for soil combines across pathways for direct exposures 
through ingestion and inhalation, where toxicity criteria is available. Table 0-2, Spreadsheet for 
Calculating A Noncarcinogenic Cleanup Goal for Industrial Exposure (Nonintrusive Work) was used in 
equation 1 to derive the goal. Table 0-3, Cleanup Goal Based On Hazard Index Of 1 (Nonintrusive Work) 
provides the cleanup goal for lI2,4-trimethylbenzene. 
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Equation 1 : Direct Exposures to Noncarcinogenic Constituents in Industrial Soil (Nonintrusive Work) * =  

August 1995 
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Preliminary remedial goal for soil based on exposure to noncarcinogenic constituents (mgikg) 

-- 

Target hazard quotient (unitless) 
Considered 10 be 1 

Body weightr adult (kg) 
Considered to be 70 kg (€PA 1991a) 

Exposure duration - occupational (years) 
Considered to be 25 years (€PA l99la) 

Exposure Frequency - occupational (d/y) 
Considera to be 250 d/y (EPA 1991 b) 

Reference dose-oral (mg/kgd) (IRIS, HEAST, or ECAO) 

Soil ingestion - occupational (mglday) 
Considered to be 50 mg/day (EPA 199la) 

Reference dose inhalation (mg/kgd) (IRIS, HEAST, or ECAO) 

Inhalation rate - adult (m3/day) 
Considered to be 20 &day (EPA 199la) 

Volatilitalion factor for soil (m3/kg) 
Considered to be zero for all chemicals with a molecular weight >200 g/mole and Henry's Law 
constant I x IO= atm-m3/mote 

Paniculate emission factor (m3/kg) 
Considered to be 1.11 x lo+' (rn3/kg) (IANL) 

I 

I 
I 

I 

I 
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Table 0-2, Spreadsheet for Calculating A Noncarcinogenic Site-Specific Cleanup Goal for Industrial 
Exposure 

(Nonintrusive Work) 

Chemical of Concern 

1,2,4-Trirnethvlbenzene 

Oral RfD' Inhalation RfD 
(mglkq/day) (msncgcd aY) 
5E-04 NA 

NOTE: 
RfD: Reference dose 

~~~ 

Chemical of Concern 

1,2.4-Trimethvlbenzene 

Table 0-3, Cleanup Goal Based On Hazard Index of 1 
(Nonintrusive Work) 

Cleanup Goal Based On Hazard Index 
of1  (mSn<g) 

1,020 . 
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A staticdcal analysjg of rhe (iou far determining the rcquind sample size for confmatoQ' 
umpling has been completed. Based on tht six of the area siurgt PKS 53-010, the 
required contimatory sampling size and associrrted lcngth bctwwn sample locations is 
pmvidcd below (Table 1). Statisrial information is also rovidcd. We followed the 

kolurnel: Soils and Solid Media (1988). 

Pleue fallow tha dincdonr below and the tuble aa specified. 

uidtiints spccificd in EPA Methods For Evuruating the w Kuinment of Clcinup Standards 

c 

A rcctengular grid syslcm ha9 been sclccted for this aite. 

0 To Inm&ce a rdndom component into the wnpllng, Initially select thc fznt 
oink at random, and from there on follow the s p a i f i d  spacing 

the site (Table 1) 

6 samplea (n) is the sample sizt for confirmatory aampling 

e Bcta I 0.13 (the l i k c l i h c d  c l f  a false negntivs; the si& is dirty when it it 

Spacing bewen adjacent locations for a rectangular g i d  arc UE follows: 

really CIW ip 13%. NOTE: want diis to bc low. 

Table 1. Sompllny Sire and Distancc Between Points 

Appmximrrtc A m  (sq ft) 7441 
Length of Wuy Betwcen 1 1  
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