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SUBJECT: REQUEST FOR PERMIT MODIFICATION 

Dear Mr. Honker: 

'S Alamos National Laboratory (Laboratory) is requesting a Class III permit 
,, .. edification per 40 CFR 270.42 (c). This request, if approved, will allow the 

Laboratory to implement expedited cleanups (ECs) for six solid waste management 
units (SWMUs) that will constitute a final remedy for the SWMUs. This EC process 
was developed and discussed within the Accelerated Cleanup Process Policy Paper 
previously sent to your office. Enclosed please find six EC plans addressing these six 
SWMUs. 

The cleanup remedy identified for these SWMUs. is apparent and readily 
implementable. Therefore, the Laboratory wishes to pr~ceed with a proactive 
approach for the cleanup of the sites in the near future rather than delaying the 
cleanup due to the lengthy corrective action process. Upon completion of the 
expedited cleanup, the Laboratory will submit a summarization of data and 
verification statements assuring that the plan has been implemented and the 
S\VMUs have been cleaned up. The SWMUs can then be removed from Module 
VIII. 

Public notice of this activity is anticipated to be published on June 2, 1995, and the 
public meeting is scheduled for June 21, 1995. Per recommendations received from 
Barbara Driscoll of your staff, detailed information requiring these cleanup levels 
and methodologies will be presented at this meeting. Notices will be sent to all 
persons on the facility mailing list, which will contain at a minimum, all 
information as prescribed in 40 CFR 270.42. C0mments received from the p-~~2~' 
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meetings and other comments received as a J:esult of public review of these plans 
will be forwarded to your office. When our public notices are published, copies of 
the articles will also be provided to your office. Upon addressing any potential 
concerns or problems received from public input, it is understood that your office 
will grant Temporary Authorization to proceed with the field work. 

Should you have any questions pertaining to this request, please contact 
David Mcinroy or Court Fesmire of our staffs. They can be reached at 505-667-0819 
and 505-665-4718, respectively. 

Sincerely, 

. /~~~-v~~J.~ 
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1.0 INTRODUCnON 

This Expedited Cleanup (EC) Plan addresses Solid Waste Management Unit (SWMU) 22·015(c), a 
former plat1ng and etching faCility outfall and related runott area. The s1te is located on Two Mile 
Mesa adjacent to Building TA-22·52 in the western portion ol Los Alamos National LabOratory (the 
Laboratory), 1n Los Alamos. New Mex1co (Figure 1-1 ). This EC Plan 1s t:>e1ng proposed as pan of the 
Resource Conservation and Recovery Act lACAA) Facility lnvestigatton (AFI) process descrtbed in the 
Operable Unit (OU) 1111 AFI Work Plan lLANL 1993. 1091). 

SWMU 22·015(c) is included in Table A of the Hazardous and Solid Waste Amendments (HSWA) ot 
the Laboratory's RCRA permit. . , 

SWMU 22·015(c) consists of a former outfall from a plating and etching facility, and a related runoft 
area. Preliminary resuhs from the Phase I AFI sampling indicate that sediments and soils within the 
dfalnage channel contain concentrations of metals that are elevated with respect to Laboratory 
ecreening action levels (SALs) and baCkground concentrations. 

Activities comprising this EC Plan 1nclude excavation of metals-contaminated soils where above 
deanup levels and collectiOn ot verttication samples. The excavat1on will be backfilled with clean till, 
recontoured. and revegetated to prevent future erosion. The excavated so11 will be diSposed of at a 
pennitted industrial waste landfill. 

This EC Plan identifies the level ol effort required from the lnttial transmittal of the plan to the U.S. 
Environmental Protection Agency (EPA) Region 6 tor review and implementation of the plan. through 
completion ot the final project report. In the development ot this EC Plan. the following assumptions 
were made: · 

• The levels of contaminants of concern (COCs) and volumes of anticipated waste are consistent 
with preliminary RFI data. 

• Future land use at the location of this SWMU will cont•nue to be tor industrial purposes. 

• Minimal delays 1n EC operations will be experienced as a result ot inclement weather. site access 
problems. or otner delays. Delays that may result from the acquisition and scheduling ot heavy 
equipment. subCOntractors. and from the acceptance of waste at a permitted disposal facility 
cannot be anticipated and therefore are not considered in this pian. 

• A Site-Specific Health and Safety Plan (SSHASP) and Waste Management Checklist will be 
develOped specifiCally to address COCs Identified 1n this EC Plan. Deviations from the 
amicipated concentrations and locations of cocs· may necessitate adjustments to both plans. 

• Any comments generated by agencies tor public rev1ew may necessitate adjustments to the 
scope ot this EC Plan. 
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-·0 SITE BACKGROUND AND ENVIRONMENTAL SETTING 

2.1 Detailed Description of SWMU 22·015(c) 

SWMU 22·015(c) is a former cuttall and related runotf area origmatmg trom a floor drainage system 
in Building TA-22·52. a plating ana CirCUit etching shop that operated trom approximately 1953 to 
19n. The site is shown on Figure 2·1. Floor orains w1thin the shop reportedly received spills from 
plating baths and rinse tank overtlow. The SWMU 1s compnseo of a dratnage channel leading to a 
former pond area (a depress1on 1n the land surtace where effluent ana stormwater collect) located 
near the edge of the mesa: an overtlow drainage channel from the pond area that flowed downhill to 
a wagon road: and two channels that flowed across the road and discharged over a rock cliff to 
Pajar1to Canyon. The former pond area 1s ltlled w1th sediments ana presently conta1ns no water. 

2.1.1 Operational History 

SWMU 22·015(C) is believed to have rece1ved spilled plating liQuids containing gold. copper. niCkel, 
Chromium, silver. cadmium. rhodium. zinc. and plattnum. The baste plating process was as follows: 
metal parts were plated. suspended over the plating bath to drip dry, and then nnsed in a water 
bath. Hazardous chemteals used 1n the process 1nc1uded sulfuriC, chrom1c. hydrochlonc. nttric. 
hydrofluoric. and phOsphorac ac1ds. benzene: trichloroethylene; perctoroethylene: sodium thiosulfate: 
hydrogen peroxide: and sod1um hydroxtde. The rinse water contatntng dilute concentrations of 
plating chem1cals IS believed to have been the pramary contributor ot contammants to the outfall. 

In 1956, an irradiated reactor part was stripped of a gold coating and then plated. Radiation 
monitoring of the part before stnping and plating Indicated that a low level of radioactivity was 
present. probably neutron act1vat1on products w1th snort half·lives. In 1974. standard. printed circuit 
board etching operations began tn TA-22·52. This was a photosenSitive. resistant coating operation 
that used ferric chlOride and caustiC chem1cals. The spent ferriC chlonde solution. containing traces 
ot copper. was reportedly disposed through the outfall from 1974 to 1977. From 1977 to 1985, the 
erric chloride waste solu ion was drummed and sent to the Laboratory"s liquid waste treatment plant 

tor disposal. The outfal! has oeen 1nact1ve since 1977. 

2.1.2 Physical Setting 

The former TA-22 plating shoo :s located on Two Mtle Mesa on the northern !lank of Pajanto Canyon 
in Los Alamos County. Los Alamos County has a sem1-and. temperate mountain climate. Rainfall at 
this site averages approxtmately 22 1ncnes per year. High extremes 1n prectpltatton include 2.51 
inches per day of precipitation and 153 inches per year of snowfall. Average snowfall is about 55 
inches per year. 

SWMU 22·015(c) lies within US Department of Energy (DOE)·owned land. and the area is removed 
from public access roads. Access to the site is via State Road 501 and then Two Mile Mesa Road. 
Elevation contours. shOwn on a Facility tor Information Management. Analysis. and Display (FIMAO) 
map of SWMU 22·015(c) { FIMAO Plot G103324). indicate that the tower portion of this SWMU 
poremiaiiy receives storm~;~ater r .. mo!t from a 5-acre catchment area 1n T A-22. 

A soil map presented 1n the RFI Work Plan for OU 1111 defines the so11 types present within the 
SWMU drainage, as Carjo and Tocalloam soil types. The upper part of the drainage from the outfall 
to the former pond overflow area contains the deepest soil profile. w1th an approximate depth of 30 
inches. Downstream of the former pond area. soils are 6 inches deep or less and have outcrops of 
the Tshirege Member of the Bandelier Tuff exposed at eroded areas in the channel. Several surface 
stormwater drainage channels converge downstream of the pond area. The drainage flows along 
the tuff surface ana is poorly defined where all soil has been eroded. At the wagon road. the 
drainage appears to split into two paths: both branches ot the drainage cascade over a steep roCk 
embant<ment to flow to Pajanto Canyon. There 1s no cont1nuous soli cover within the drainage 
downstream of the wagon road. 
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2.2 Summary of Investigations 

2.2.1 Investigations Prior to the RFI 

There were no investigations ot SWMU 22-015;c; pnor to the RFI Phase I investigatiOn completed in 
June 1994. 

2.2.2 RCRA Facility Investigation 

2.2.2.1 Method of Investigation 

During June 1994. sediment and so11 samples were collected from stained and unsta1ned areas 
within the drainage and from 1he pond area. RFI sample locations and site topography are shOwn on 
Figure 2·2. The area was divided mto seven reaches to des1gnate sampling locations oased on 
SWMU characteristiCs and topography. These reaches are shown on Figure 2-3 and are described 
below: 

• S1 extends from the TA·22·52 drain p1pe and mcludes the pond area; 

• 52 extends lrom the pond area to the wagon road and .nctudes the wagon roac1: 

• S3 consists of the drainage area below the wagon road: 

• U1 consists of unsta1ned so11 w1thin the east and west banks ot the upper outfall drainage 
channel to the upper edge ot the pond: 

• U2 designates unstamed soils surroundmg the pond area: 

• U3 consists ot the unstained channel banks trom the lower edge ot the pond area to just below 
the wagon road: and 

• U4 consists ot the unstained channel banks along the dramage channel trom below the wagon 
road to the canyon bottom. 

Soil samples from S3 were located between rocks 1n the drainage where soils and sediments have 
accumulated. These soil samples were conecteo trom two depths <0·6 inches and from tuft) in the 
drainage area below the wagon road. 

A composite sampling method was Implemented tor areas S1. S2. U1. U2. U3. and U4 based on the 
assumption that the contammants ot concern were distributed homogeneously along the channel 
due to infiltratiOn over tong time per1ods. Six graD samples were collected from within the pond area 
(area 52) to compare to the compos1te samples collected trom the same area to verity this 
assumption. Downstream ot the pond area. grab samples were collected from the channel and 
banks of the drainage (the 53 reach). No composites were prepared from these grao samples _since 
the sediment cover was discontinuous and the concentration ot contaminants was likely to b.e widely 
var.:b!e. Composite and grab sample locations are summarized in Tables presented in Annex 6.10. 

Two composite samples were gathered from each depth at each sample composite sample location: 
one composite from grab samples collected trom a shallow depth and one composite from sa""'" 

cotlected from the tuff to characterize the stained channel and the adjacent unstained embankment 
within the pond area and within the channels leading to and from ihe pond area. The embankment 
samples were collected approximarely 5 teet out trom the channel bank. Separate composite 
samples were collected to represent the east bani\ and the west bank ot the drainage. 
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Shallow soil samples were collected from tM surface to a depth 6 inches using stainless steel 
scoops. Stainless steel hand augers were used to collect deeper samples, which extended to 
variable depthS between 4 and 37 inches. Sampling protocols are described in the standard 
operating procedures (SOPs) EA·SOP-06.09 (scoop sampling) and EA·SOP-06.1 0 (hand auger 
sampling) (LANL 1993, 0875). Forest detritus was removed from the samples, the samples were 
pacfcaQed In a locked cooler, and submitted under chain-of-custody to an approved off-site 
laboratory. 

All sarriples were analyzed by gamma spectroscopy lor cesium-137 and strontium-90. metals, 
semivolatile organic compounds (SVOCs), and cyamde. Three additional samples were collected 
from the pond area and analyzed tor volatile organic compounds (VOCs). nitrites. and fluoride, as 
wei as the above analytes. 

2.2.2.2 Re8Uita of the Investigation 

Annex 6.9 presents a summary of the RFI analytical sampling results reponed above detection limits 
for all AFI samples collected at the s1te. The detected concentrations, screening action levels 
(SAI..s). and upper tolerance limits ( UTls) tor background concentrations in soil are also presemed for 
compll'ison. The sample locations where data exceeded the SALs are summariZed in Annex 6.1 o. 
Baled on preliminary review of the AFt sampling data. the results are summarized below: 

S1 Sample Qata • Concentrations of metals (arsenic. chromium. copper. lead. nickel, and silver) 
exctldtd SAl.s (UTL for chromium! in soil samples from the channel (51 samples), the former pond 
aMa. and the unstained soil within the east and west banks ot the channel (U1 samples). 
Concentrations decreased rapidly below a depth of 6 inches and did not exceed the SALs in 
unstained soli surrounding the pond area (U2 samples). A comparison of composite sample data 
and grab sample data from the pond area indicates that the composite samples tend to be half the 
maximum c:oncemrattOns in the grab samples tor most metals, except lead and mercury. Therefore, 
a factor of two was aoptied to the composite data to assess whether or not values exceeded SALs. 

sa SllPQ1t Pat• - Con.;entrations oi arsenic, chromium, copper. and lead exceeded SALs in 
sampleS from a 6-incn depth in the channel. The chromium UTL was exceeded for samples collected 
from the unstained west embankment (U3 samples). 

$,1 Sapm!t pate - Concentrations tor chromium exceeded the UTL in soil and tutt samples collected 
from the unstained embankmem (U4 samples). 

BadiQIIOtpM Qata • Soil samples collected from the center ot the pond area and the channel 
leading to &he pond area detected trace concentrations ol stronlium-90 that were slightly elevated 
with respect to background and the SAL. This radionuclide detection is most probably the result of 
deposition and subsequent transpon ot T A·22 air emissions concentrated in the pond area from 
sedfmtnt erosion and deposition. 

IJpQfPUncl Pal• • Three site-specific background surface soil samples were collected from an area 
well Of TA-22-52. and upgradiem from the SWMU. Chromium, lead and zinc were detected in these 
sa...,...; however, the elements silver. cadmium. copper, mercury, and nickel were not detected. 
Cnlui'i.-137 and .;,ontlum-90 we;; deleaed at iii ave;age level of i .2 pCiig. Anatyticai resuits from 
the TA-22 background safl1)1es are also provided in AMex 6.9. 

2.2.3 SutnmatY 8nd Evaluation of Results 

Annex 8.9 presents a summary of Phase I AFI analytical results reponed above detection or 
method-specifiC quamltatlon limits for au samples collected at this site. The detected concentrations. 
SAL.s. and UTLs for Laboratory baCkground concentrations in soil are also presented for cofl1)ariSon. 
An extensive review of preliminary Phase I AFI analytical data confirms that historiCal releases to the 

sol-lined Channels on the south side of T A·22·52 have left elevated levels of heavy metals. The 
deepest penetration of the metals into the soil was detected in samples from the former pond area 
and In the channel leading to the pond area. Downstream of the pond area, the channel is narrow 
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'3nd close 10 the luff surtace In these areas. metals concemrat1ons that exceeded SALs were 
limtted to a oepth of 6 incnes or less. The resu1:s are s-.;mmanzeo as tollows: 

• Arsen1c and lead were detected aoove SALs. ana cnrom1um aoove the UTL m so11 samples from 
the 51. U1. Pond. and S3 areas. CJncemrat1ons tor au metats detect eo decrease ,n 
concentratton wtth depth. For example. the max1mum concentratiOn of arsentc (227 ppm) was 
detected at a depth of 6 inches m the pone area 1samp1e lccatton 2007). However. a 
concemrat1on of 3.2 ppm arsen1c was detected at a depth ot 37 mches at me same sample 
1ocat1on. The maximum chrom1um concentratiOn !952 ppm) was detected at a depth of 6 inches 
in the pond area (sample locatiOn 20081. but was detected at 9.4 ppm at a depth of 29 inches at 
the same sample 1ocat1on. The max1mum lead concentration <557 ppm) was also detected at a 
depth of 6 inches at sample locat1on 2024 near the cliff edge. This samp:e also had the second 
highest observed chromtum concentratton (931 ppm) and appears to represent sotl and 
sediment eroded from the pond area. Addttional heavy metals were detected: however. arsenic, 
chromtum and lead are the pnmary COCs tor this SWMU (see Annex 6.9). 

• Analytical results from so•l samples collected from the S3 reach showed relatively homogeneous 
metals concentrations throughout eacn soli depth (1 e .. 0 to 6-inct,es. 6· to 18-inches. etc.). The 
grab or dtscrete sample data 1nd1cate that metals concentrattons decrease w1th d:stance 
downstream within the 53 reacn. 

• A single SVOC (bts(2·ethythexyl)phthalate) was detected only .n samples collected !rom the pond 
area w1th a maximum concentrat1on of 69 ppm tsample locatiOns 2007 and 20081. Phthalates 
are common components of plastiCIZers ana are otten seen 1n samples contamtnated by 
laboratory gloves (EPA Method sw 846. Volume lB. Sect1on 4 1 2). Additionally. th•s compound 
was not used in any operations conducted '" TA-22·52. 

• Two VOCs (methylene chloride and tn·chloro·1.2.2·tnflouroethanel were also detected at trace 
concentrations (0.032 and 0.054 ppm. respectively) only 1n samples collected from 1ocauons 
2007 ana 2008 in the pond area. These results are attnbuted to laboratory contammatton stnce 
neither compound was used in TA-22·52 operat1ons ana these samples are from the same 
analytical run as those w1th the SVOC detects. 

• Strontium-90 was detected above tl'le Laboratory SAL (5 9 pCi/g) in sediments wtth1n the pond 
area at a aepth of 6 incnes at a max1mum concentratiOn 7.2 pCi/g (at sample 1ocat1on 2007). 

Subsequent to the AFI sampling. four additional so11 and sediment samples were collected from AFI 
sample 1ocat1ons that represent the ·worst-case·· metals concentrations. ana were analyzed by the 
Toxicity CharacteristiC Leach1ng Procedure 1TCLP) to determ1ne 1f the leachate exceeded ACRA 
standards for hazardous waste. These samples were collected from the following locattons: 

• One grac sample from the drainage channel above the pond area (AFI sample location 2001); 

• One grab sample from sediments in, the pond area (RFI sample location 2008); 

~ One composite sample from sedtments in the pond area (from the vicinity and AFI sample 
locatton 2008): and 

• one grab sample below the pond area past the wagon tratl ana near tl"e canyon edge (RFI 
sample 2024). 

Analytical results from the samples indicate tl,at the sotl a!'ld sediments from these "Worst-case· 
locations ao not approach TCLP limits (see Annex 6.1 1). The composite sample was also analyzed 
using a hydrochloriC actd (HCI) extraction accoro1ng the procedure descnbed in Annex 6.11. This 
procedure is intended to stmulate the 010·ava1lab1lity of the heavy metals upon ingestion. The HCI 
extraction y1elded trace concentrations of lead a'ld banum and inatcated that the metals present in 
soils at this s1te are not readily available if the so11 were to be ingested (see Annex 6.11). 
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2.3 Types and Vo!umes of Waste 

The nature of the wastes expected to be generated by the proposed cleanup is presented .n Tal'lle 
2·3. Surface and near-surface sod samples revealed elevatea levels of a variety of heavy metals.· 
Strontium-90 was also detected at slightly elevated levels in the pond area. The soils comam.nated 
wilh heavy metals are considered special or industrral solid waste and the soils w1th elevated 1ev91s of · 
strontium-90 may be considered low-level solid waste. As descrrbed in Section 3.3, soils 
contaminated abOve proposed cleanup levels w11! be excavated and placed directly into bulk storage 
containers or dump trucks on s1te for transportation to and disposal at an approved waste facility. 
The soils will be segregated to. ensure that all sod with elevated revels of strontium-90 are disposed at 
the Laboratory's Area G. and tne remaining soils are disposed at an approved industrial waste 
landfill. 

Verification sampling will be performed as descnbed in SectiOn 3.5. A small volume ot solid andlor 
liquid wastes may be generated by this activity. Waste associated w•th this effort may include 
diSposable sampling equipment. personal protective equipment. and decontaminatiOn water. These 
materials will be handled in accordance w1th the s1te·spec1tic Waste Management Checklist. 

Item 

TABLE 2·1 
ANTICIPATED WASTE VOLUMES 

Tvae 
Sampling wasteJPersonal Protective Equ1pmenr (PPE) Solid Waste • Non-

hazardous 
Oeconram.nateon wastewater Water· Non-

hazardous 
SOils w1th Heavy Metals lndustnat waste • 

Non-hazardous 
Solis with Heavy Metals and RadtOnuclides Low-Level • Non-

hazardous 

2.4 Potential Impacts on Public Health and the Environment 

Antlctaated Votumt 
8 cu. ft. 

1.000 gal. 

350 cu. yds. 

60 cu. ydS. 

Receptors of possible contaminants 1nclude animals and humans. Potential exposure routes of 
receptors include the following: 

• rnhafation of dust from dried sediments from the stained channel or the pond area: 
• Ingestion of sediment or possibly contaminated drainage water: and 
• SkJn contact with contaminated sediments, water, or sod. 

2.4.1 Potential Pathways 

2.4.1.1 SWMU • In Place 

The SWMU is partiafly located within a drainage channel that continues to receive stormwater runoff 
which diSCharges to Pajarito Canyon. Chemical data indicate that the pond area and shallow 
sediments contain elevated concentratiOns of heavy rnetals and radioisotopes. Therefore. a source 
area continues to be present for releases to the environment via erosiOn of contamanated soil and 
sediment. 

The primary mode for transport of contaminated soil and sediment is believed to be via the 
established drainage system. In this scenariO, flow in the drainage channel would remove material 
from the SWMU and transpon it to Pajanto Canyon. 
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2.C.1.2 SWMU • Remediation 

Expedited cleanup activities at SWMU 22·0 15( c) include excavation ot soils ana regrading ot the site 
to minimiZe future eros10n. Primary pathways associated with these activities are a1rborne dispersiOn 
eluting the excavation and surtace water runoff of contammated sediments pr10r site restoration 
activities. These possible scenanos w1ll be manimized through dust control and by the use ot erosion 
comrol during constructaon. Disturbed soil w111 be compacted. contoured. and revegetated as needed 
to minimize erosion. Little or no potential exasts for aqueous transport during remediat~on because 
excavated soils will be placed directly into bulk containers or dump trucks. Furthermore. the 
excavated area will be covered w1th plastic sheeting to prohibit water trom entenng the excavation. 

2.c.z Future Land use 
SWMU 22·015(c) lies within DOE-owned land on a mesa top. The area is removed from public 
access roads. In the foreseeable future. the land is antiCipated to be used exclusively for Laboratory 
(industrial) operatiOns (LANL 1994. 1171 ). 

2.C.3 CIMnup Levels 

Identification of the chemiCals ot potential concern (COPCs) considered for th•s EC was based on 
....,.e compariSons of SWMU 22·015(c) Phase RFI analytical results to background and SAL 
concentrations. As presented in Annex 6.9. analytical results from the Phase 1 RFI sampling indicate 
that a background UTL or SALs were exceeded for arsenic, chromium. copper. niCkel. lead. and 
SilVer. SAL comparisons tor cnrom1um (Cr) are not as straight forward due to the range of SALs for 
Ct VI at 400 ppm to CrIll at 80.000 ppm. Concentrations of total chromium tn the RFI analytical 
results exceed the Cr VI SAL but not the Cr 111 SAL. 

l'he derivatiOn of human h~alth risk-based cleanup levels tor this EC is based on an occupational 
"exposure scenario (conti'•ued LabOratory operations) using the standard EPA default exposure 
.,.,-ameters tor the generic worker as presented in RAGS Patt B. Development of Risk-Based 
Preliminary Remlldiation Goats (US EPA. 1991). These default exposure parameters assume an 
exposure frequency and duratiOn of 250 days per year tor 25 years. Exposure pathways considered 
inekJde ingestiOn and inhalation of contaminated soil. · This approach is considered very conservative 
In that few to no workers are expected to come into contact with remediated soils in this outfall area. 

Cleanup levels calCulated for thiS EC effort are presented in Table 2·2 below. Typically, the 
Laboratory derives cleanup levels assuming an acceptable level ot risk of 1 E·06 for carcinogens. and 
a hazard index of 0.1 for noncarcanogens. This conservative approach is adopted to account tor the 
presence ol multiple constituents. With this approach, the residual risk remaining at the site follOwing 
remediatiOn wiU be within the EPA acceptable risk range of 1E-04 to tE-06 tor carcinogens, and Jess 
than a hazard Index of 1 for noncarcinogens. Table 2·2 indicates that the cleanup effort at this 
SWMU will be drtven by the 25 mglkg cleanup level for arsenic and cadmium (due to its toxicity). It 
should be noted that the arsenic cleanup level is based on an acceptable risk level of 1 E-05 due to 
the fact that a riSk level ot 1 E-06 resuiis In a cleanup le'lfe! for this contaminant lOwer than 
background (the background UTL tor arsenic is 12 mgtkg). The equations and assumptions used for 
the calculation of cleanup levels in this plan are provided in Annex 6.12. 
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TABLE 2·2 
CLEANUP LEVELS FOR SWMU 22.015(c) 

!A.ftt(fiiFI and ldcfltional bla~ samples submiUed for TCLP anaJvsls indicate that 
SOils and sediments at this SWMU did not comribute concentrations of 

befOw the outfaH t"'t would pose an unacceptable human healh or ecologicai 
po~ that the total chromium present is in the form ol Cr VI (the most toxic 

CR11i1•~10 highly untltely tor several reasons: (1) chromium was barely 
it~~~= N TQU' procedure for soil containing the highest conCentrations observed at 
ij presence of high levels of Iron in tne soils may nave caused any Cr VI to be 
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3.0 EXPEDITED CLEANUP 

3.1 Overview and Rationale 

Phase I RFI analytical results indicate that sotl and sediment in the drainage downstream ot theTA· 
22·52 outfall contains metals concentrattons that exceed LANL SALs. but are not hazardous 
according to TCLP. These sediments are potenttally pan of the larger drainage system ot the Pajanto 
Canyon. The proposed EC (described in SectiOn 3.3) wtll be tmplemented to remove the sod and 
physically stabilize the remediated Site ustng erosion controls. 

Outing the planning of this EC. three different treatment technologies were reviewed tor potential 
applicability to this site. The three treatment technologies include: electro kinetic remediation, soil 
washing, and soil stabilization. All three technologies offer viable optiOns for treating metals· 
contaminated soil in-situ; hOwever. the electro kinetic remediation and soil washing optiOns require a 
large site with between 2.000 and 3.000 cubic yards of contaminated soil. As such, these two 
technologies involve significant mobilization and treatment costs which are prohibitive for such a 
email site. 

Subsequent sampling and analysis of soils from the most contaminated ponions ot this SWMU 
COnfirmed that the soils do not come close to failing RCRA TCLP limtts. making the third treatment 
optiOn of soil stabilization unnecessary. All three technologies are currently being evaluated by the 
ER Project tor application at more suitable sites. 

3.2 Permitting, Approval, and Notification Requirements 

·An excavation permit will be prepared and submitted tor approval before executiOn ot this plan. 

Documentation will be prepared in accordance with Laboratory Environmental Restoration (ER) 
AdminiStrative Procedure (AP) LANL-ER-AP-05.1. Rev. 0. "Readiness Review for Environmental 
Restoration Program Field Activities· (LANL 1993. 0951 ). Key documents to be prepared inelltde a 
SSHASP ana a site-specific Waste Management Checklist. Personnel training requirements will be 
specified and will require completion prior to •mplementation of the EC Plan. Site workers must have 
received all training for this project as specified •n the SSHASP. 

3.2.1 Regulatory Notification/Permit Modifications 

SWMU 22·015(c) is included in Table A of the Hazardous and Solid Waste Amendments permit. 
I~Jl)!ementation of this EC will reqUire a Class Ill modtficatton to the LabOratory's RCRA Permit. EPA 
and the New Mexico Environment Department have been notified of this project, and a request tor a 
permit modificatiOn has been submi1ted. Implementation of this EC Plan will proceed upon receipt of 
EPA approval. 

3.2.2 DOE ApproVal 

If the laboraior; intends to implement !his EC prior to receiving EPA approval. DOE approval must 
. be documented thiOugh receipt of the stgned Field Work Approval Form (Annex 6. 7j. 

3.3 Cleanup Activities 

SWMU 22·015(c) is lOcated outside of the secured and fenced area that comprises TA-22. Aecess 
to the site iS already restricted along the Two Mile Mesa Road. The first activity will be to secure site 
access and establish staging areas and exclusion zones. Soil requiring removal to a low-level 
radiOactivity disposal site will be taken to Area G. Other soil will be excavated as needed and staged 
tor transpon as a non-hazardous solid waste to Cerro Colorado landfill near Albuquerque. New 
Mexico (see Figure 3·1). 
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As contaminated soli IS excavated from eacn pon1on ct the SWMU. conllrmation samples w111 be 
coUected from ttte excavat1on and analyzed tor total metals and rao1onucudes •n a mob1le f1eld 
laboratory to confirm that cleanup levels have been met. Four samples w111 be collected in the 
drainage between ttte outfall and the pond area. Six samples wnl be collected from the pond area. 
This number ot samples is behaved to be sutticient because the RFI data 10d1cate that tnere 1s 
consistent metals concentrat1ons w1th depth ana 1ocat1on along the dra1nage channel. Areas with 
metals concentrations st1ll aoove cleanup levels w111 be excavatea ana resampled. 

As described in Section 3.5. venticallon samples will be collected from the excavations pnor to 
backfilling w1th clean so11. Clean so1t w111 be brought to the s1te ana usea as till tor the excavations. 
The till will be placed in IItts as needed. compacted by rolling with the excavator. and contoured. 

Soils located along the wagon road and down the canyon wall are not proposed tor excavation. This 
· is because of the small quantity ot soils •nvolved and because disturbance ot the soli will contribute 

to significant future erosiOn in these areas. However. prior to the •nrt1ahon ot this EC. a maximum of 
five additional samples will be collected and analyzed from these areas. and a risk assessment 
conducted (with these new data and RFI data) to ensure levels ot materials lett in the soils and 
sediment do not pose an unacceptable health and/or ecological nsk. 11 the assessment indiCates 
the residual soils pose an unacceptable risk. then the so11 w11t be excavated and d1sposed ot as a 
solid waste. 

Excavating equipment w•ll be oecontammated w1th pressure·wasnmg eqUipment on-s1te. Wash 
water will be contamed. tested. and d1sposea ot 1n accordance w1th the Waste Management 
Checklist. 

3.4 Waste Management Issues 

As indicated in Section 2.3. wastes to be generated dunng the EC include non-hazardous solid 
waste {soils), used PPE. and decontam1nat1on nnse water. Solid and hqu1d wastes w111 be disposed 
ot in accordance w1th the Naste Management Checklist. 

3.4.1 Characterization of Materials tor Disposal 

Field screening of samples tor radioactivity will be conC:tucted on all solid and tiqu1d wastes generated 
during the EC. Excavated w11l be characterized m accordance w1th the approved disposal tac1lity·s 
waste acceptance crrtena. One sample ot the liQUid waste (decon water) w111 be collected tor 
characterization pnor to 01sposa1. 

3.4.2 Treatment, Storage, and Disposal Plans tor Waste 

The excavated soil is not a hazardous waste and no treatment of soli has been proposed. 
Excavated soils will be placed directly 1nto bulk containers or dump trucks tor transpon to the 
permitted disposal facility. Any !!quid waste w1ll be staged on-s1te unt1l the final waste characterization 
data are available. Any other solid waste w111 be d1sposed of in accordance w1th ine Waste 
Management Checklist. 

3.5 Verification Plan 

As mentioned in Section 2.4.3. the cleanup effon at this SWMU will be dnven by the 25 ppm (or 25 
rng/S(g) cleanup level tor arseniC. Theretore. this verification sampling plan design is based on the 
arsenic cleanup level. Because RFI data indicate that the other metal contaminants are collocated 
with 'he arseniC contammation. attainment of all cleanup levels will be achieved once the arseniC 
cleanup level is achieved. This w111 be confirmed during the cot1ect1on and analyses of verification 
samples. 
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The number of samples to be taken to determ1ne whether a confirmation unit has achieved the 
cleanup standard due to excavation is dictated by tne sampling frequency needed to achieve 
statlstlcaHy defensible data. In this case. the area to be excavated corresponds to the default 
industrial occupational scenario exposure unit of 500 cubic meters. Therefore. the entire excavated 
area wilt be sampled to determ1ne 11 cleanup levels have been met. Methoas tor Evaluating the 
Attainment of Cleanup Standards. Volume '· Solid Media (£PA 1988). provides the tormutae tor 
calCulating the number of random samples needed to determine if the mean concentration 
remaining in the area after excavat1on is less than the cleanup goal at a specified level of 
confidence. The required number of samples is computed us•ng the equation presented in AMex 
6.13. 

Application of this approach with assumpt1ons as outlined. results in a verification sample size of 4 
random SOil samples to be collected for off-site certified laboratory analysis. (see Table 3·1). Results 
trom the 4 laboratory verificatiOn samples will be used to calculate the 95% upper confidence limit 
(UCL) to compare to the cleanup level established for each contaminant of concern. The site 
cleanup objectives will be obtained when the calculated UCL is tess than the established cleanup 
leYell. 

3.1 SHe Restoration Plan 

When verification sample results confirm that the s1te has been remediated in accordance with this 
plan, the excavated area will be filled with clean dirt. compacted. and contoured to minimize erosion. 
The pond area will ha.ve clean fill added to elevate the final grade approximately 1 to 2 feet above 
the pre-existing grade. Erosion protection such as flow diversions. berms. gravel and stone 
protec:tion, and revegetation will be used to minimize future erosiOn of the impacted area. Areas 
dOWnstream of the pond area that require excavation will have clean gravel backfill applied to 
minimize erosion. Two drainage culverts are proposed to divert stormwater away from the east and 
west sides of the remediated area. The surface will be graded as needed to direct surface flow to 
the culverts. 

3.7 Acceptance Inspection 

The LabOratory proposes an Acceptance Inspection as the mechanism for DOE and EPA to assess 
the implementation and effectiveness of the EC. A minimum of 1 0 days· notification will be provided 
to the agencies before the stan of field activities. At that time. a tentative date for the inspection wilt 
be agreed upon. 

An inspection checklist will be used to document the scope of the inspection and will be<:ome part ot 
the EC F"tnal Report. The checklist and the timing of the inspection will be developed by the 
LabOratory and agreed to by the other agencies. This inspection checklist will contain sp«ific items, 
criteria. and requirements to be inspected that will constitute acceptance of remediatiOn activities. 

The Acceptance Inspection will be conducted by an independent professional skilled in the 
appropriate techniCal diSCipline. During tnt Acceptance Inspection. written resolutiOn and an 
antleipaled schedUle for completion will be identified tor any outstanding items and documented on 
the ~n~P~Ctlon chleldist. The laboratory Field Project Leader (FPL) or designee will be responsible 
for completing outstanding inspection items and d<?cumenting their resolution in the EC re~'<lrt. 

Upon completion of the remediation activities. the Laboratory will submit a written report to EPA 
Region 6, certifying that the remedy has been completed in accordance with the EC Plan and 
Acceptance Inspection Checklist. The certification will be signed by the permittees (the Laboratory 
and DOE) and by the independent professional conducting the inspection. The certification will 
accompany the ec Final Report. 
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TABLE 3-1 
SUMMARY OF VERIFICATION SAMPLES AND ANALYSES 

FOR SWMU 22-015(c) 

Field Laboratory 
Field Screeninq Analysis 

.~ co -J c! en 
aO ci .. . .r; 
co • 0 t 0 I Q) ,... 
E CD C\1 

fii .. C\1 CIO ci 
i en co CIO ;: w e E <Uen ~ Q. E E > .w ~ ~ ~ ~ co co .s.2 j.~ en - <!l C) co c: en (.) en en 

"' .r; co ~.I:: ~ g 0 cu en 

~ - .9- !::1 ~ - 0 
Samole Description c! a=~ > Q) .. 

< 0 > rn :E <!) 

Surface Soil Samotes 14 14 10 10 
lOW!icate · 3 3 1 1 
Decontamination Water 2 2 1 1 
Excavation Eauipment 1 1 1 1 

,te: Additional samples may be taken based on field. surveys and observations. 
,
1
. . Applicable EPA SW 846 methods. 
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3.8 Final Repon 

Afttt field activities are completed and all analytical results from the verification sample:; are 
obtained. a final repon on the EC will be prepared. This repon will outline the EC process and the 
•aa.fett• conditiOn of the site. A proposed outline tor this report is presented as Annex 1).8. 
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4.0 PROJECT MANAGEMENT 

Overall implementatiOn of this expedited cleanup will be managed by Cheryl Roter. the FPL. Danny 
Martinez will serve as Field Team Leader (FTL) for the EC activities. 

4.1 Staff and Resource Requirements 

Total antiCipated cost tor the EC is $93,300 as detailed in the followtng breakdown. 

Pm-Beld Actjyjt!e$ 

PreparatiOn of Waste Management 
Checklist 
PreparatiOn of Site Health and Safety Plan 
Field Work Plan preparation 
Contracting of subcontractors/plan prep. 

Subtotal 
Fjeld Actjyities 

Excavation of 350 cu. yds. 
Transportation of soil to Cerro Coloraao 
Site restoration 
Dflposal of lOw-level radioacttve waste 
Disposal ot solid waste 

Subtota· 
Personnel CQ$1$ 

Field Team verification sampling 
Coordination/supervision 

· Subtotal 
Ana!ytjca! Cpsts 

Verification Samples 
Chem Van @ $2.000/day 
Rid Van@ $2.000/day 
Waste Disposal Characterization 

Subtotal 

Pgg Field Actjyjtit$ 

Acceptance Inspection 
Final Report 

Subtotal 

TOTAL ESTIMATED COST 

$1,000 

2.500 
2,000 
~ 

$9.000 

$7.000 
9.500 
3.500 
5.000 

14,00Q 

$39.000 

$2.050 
24 250 

$26.300 

$ 4.800 
4,000 
4,000 

2Jl.Q 

$13,000 

$4.000 
2,000 

$6,000 

$93,300 

It II Important to note that the total estimated cost or this EC may increase by $30,000 if the eco-risk 
usessment indicates that additional soils from the hillside must also be removed. The maxin-.m 
ntimated volume or this soil is approximately 75 cu. yds.: however. the labor tnvolved in removing 
soH from the hillside will be significant. 
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4.~ Sebldule 

1bt propo•l!d EC schedule is shown in Table 4-1. The submittal or this EC Plan to the EPA In June 
19SJ$ will~ the 60-day public review/comment period. No sooner than 15 days after the start o1 
--~. f.'public mteli~ wiD be he.ld. P~~~aration_ ro.r field work will be COnducted concurrent to 
~· _. period. F•eld work Will be 1mt1ated w1th1n 10 days of agency and public approval or 
.. · Of eP-A temporary authorization to proceed. The final repon will be submitted to EPA within 

14 • of rece_,t of verification sample resuns. 

4-* .......,lder Notifications 

. · : . . ·. . ·,,.tificallons are an integrat pan of the procedure for conducting ECs. ER Project 

.
Jf ., .· ... : · =:r:.~ .. ~ .. ·.no. aily stale and local governments. external and internal stakeholders. and indivlduall 

· · 'JR:: . maiiiQO tilt of the avlhblllty of the EC Plan. The EC Plan will be available to the 
· .··" .•.. ···. ·· · ... ··.-·the Laboratory ComfiUiity Reading Room in Los Alamos: the dOCUment reposiiOrjel a=.t:rles in Los Alamos. Espanola, and Santa Fe; and the San lldetonso Pueblo 

The ~ to EP.~ of tnis EC plan will trigger publicatiOn of a public notice staning a 60-day 
-..c comment period. 

20 June 1165 
EC22.015c 

~L;;.; ..... \.-.:.;ililJ~1si.;· •. :L- .. ~;,.,$.:·#· ..•. ·.~.,.:: 



.-c.··,~·· ;.;;;;.· · .. ·.,t~·. ~, " - ;,r · Mav August Sep111~- _f October I 
t t 0 PUBLIC ACCEPTANCE I 

..... ·····-·-·-·--.. ·······-······-·············" ··········· .... . . . ..... ... ...... . . 
t 1 SUBMIT EC PLAN TO EPA i Ow ............... •· .......... ····· ······ ........ ········· ........ ..... .. . .... . .. . 
t 2 PU8UC COMMENTS i 44d .................. ··········· ·······-· .. . .................... ··················· ·•····· ... . 
t .3 Pl.aiC MEET'Ni j Oew 

•••••••••••••----·-----•••••••••oa.o--··--•-•••••u••••·•••••••·••••••••••·--••4·--••••••·-·• .,, 

t .4 RESP(H) TO PU8UC COMMENT i 6w 
. ··········· ---·······-·· ·············--·····-·--··--·············· .. ··················· •··········· I . ·-·--------- ............ ...... .. . . . ······ ......................................... ··t ...... --
20 PUNNING 1 8 77ew .. - ··--·--·-·---········································································· ..... ·•···· ·- .. 

2. t PREPAREIREVISE HEALTH AND SAFETY PLN.I i 3 w 
....... -·-------·---·--·--·--··-------------------------- ............. . 

2 2 PREPAREJREVISE WASTE M~MENT PlAN I ....... -----····-·-·--·-·--···--· ............. --·------·-·----------- ......... ·+ 
2.3 FIELD WORK PlNNNG 1 

3w 

Sw 
........... ·····-·-···--····· ········-····-··· .......... ............. . .. ..... . .... .. 

2.4FIS.D WORK APPROVAL Fa.l SIGNED i Ow 
.................. _, ........... -......... -.... ·-----······· .. · ......................... .. 
2 5 to-DAY NOTIFICATICW Of AELD WORK I 2w 
................ -----·-------·--····--··· ······ ........ ----- .................. ···+··· 
2.6 SAMPLE COUECTJOKI£CORISK i 3w 

.................... - ........... -...................... ......... " .............. 9 .. .. 

i 
t 

30IAPLEMEHJEXPEDITEDC~ ! 4 34e~w 
--·-;·;-~liON---------·------·· ····· ·1 ·-- ·o·2 .. 
............... _____________________ ...................................................... -r-··---·----······· .. 

3.2 PERFORM EXCAVATION 1 t w ............ ._ __________________ ..................................................... ~ ...... . 
3 3 VERIFICATION SAMPI.Nl j 0 2 w ............. -............ ----.. ·····--·-· ····-·-··· .. ·······-.................................. , ....... . 
3 4 VERACATION ANALYSIS I Jw 

--------- .. ······------·----·-··--.. ·--·--·-----·--·-----·----- ............................. 1 . 
3 5 ACCEPTANCE MPECTIOH ! 0 2w 

---·i&ANAi:vSiS~------- --·- ·· ··-· ·· · ··- · ------------- -- ·i 
Ow 

.. --- ............ - ...... ............. ....... . .. .. ..... .. ... . .......... . ···t .. . 

3.7 SITE AESlORATICW I tw --··iii oEMOBililA:riON--- ·· ··· ··· · ··--·-- · ·---······---·-··-- ·-· · 1 
0 2w ·---------·---··-·----------·------····------··----· ............................................ ;. 

3800MAJITEEC ! Ow .................... _________ ....................................................................... t .. 
......... .. ......... ............................... .......... .. ............................... ! 
4 0 REPORT PREPARATION i 3 9tew 
·-·-···-·-···------·------·-·""" ............................................. ol ........... . 

4.1 VALIDATE SAMPLE DATA i 2w 
.......... ·-----·-··-·------------·· ....................................................... L.. .. 

4 2 PREPARE FflAl REPORT I 4 w ··---·-·-----·--------··-·-------·---·------------------·----------·---·--··t"''""""'"""""·"' ... 
4 3 SUIMIT REPORT t 0 w 

Noncri*-1 I Crlllcal Ptojecl: 
Date: 6/tltS 
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6.0 ANNEXES 

6.1 Implementation SOPs 

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

6.2 Quality Assurance Plan 

See Quality Program Plan And Quality Assurance Project Pian For Environmental Restoration, 
February 1995, Los Alamos National Laboratory, Los Alamos. New Mexico. 

6.3 Health and Safety Plan 

See Los Alamos National Laboratory <LANL) ER Protect Health and Safety Plan (HASP), (lANL, 
February 11. 1995). 

6.4 Records Management Plan 

See Installation Work Plan lor Environmental Restorallon. Revision 4. Chapter IV, Recoras 
Management Program Plan. 

6.5 Public Involvement Plan 

See Installation Work Plan tor Envaronmenrar Restoration. Revision 4, Chapter V, Public lnvotvemtnl 
Program Plan. 

6.6 Waste Management Checklist 

6.7 Field Work Approval Form 

6.8 Proposed Outline tor Expedited Cleanup Repon 

6.9 RFI Analytical Results 

6.10 Summary of Composite and Grab Sample Location 

6.11 TCLP and HCI Extraction Results 

6.12 Cleanup Level Calculations 

6.13 Verification Sample Locations 

EXI*llled Cleanup Plan 
SWMU 22·015(c) 
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ANNEX 6.7 

FIELD WORK APPROVAL FORM 



ANNEX 6.7 

FIELD WORK APPROVAL FOAM 

This form must be completed prior to startirg s1te remediation tield work for Expedited Cleanups tNI 
do not ha~e an EPA-approved plan. 

1. , DOE-LAAO. APPROVE the field work as proposed in the 8f;CO~ 
Expedited Cleanup Plan tor SWMU 22-0tS(c), TA-22-52, for the excavation and restoratiOn 01 the 
surface disposal site. 

I, , OOE-LAAO, DO NOT APPROVE lhe field work as proposed for SWIW 
22-015(c), TA-22-52. as described in the accompanying Expedited Cleanup Plan tor the o~xcavattoa 
and restoration of the surface disposal site. 

The following reasons reflect the decision tor disapproval: 

S~ned: -----------------------------
Date:. _____ _ 



ANNEX 6.8 

PROPOSED OUTLINE FOR EXPEDITED CLEANUP REPORT 
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ANNEX 6.8 

PROPOSED OUTLINE FOR EXPEDITED CLEANUP REPORT 

1.0 SUMMARY OF EXPEDITED CLEANUP 

1 . 1 Overv!ew 
1 .2 Expedated Cleanup 

2.0 DISCUSSION OF SAMPLING AND ANALYSIS 

2.1 Verification Sampling and Analysrs 
2. 1. 1 Sampling Objectives 
2.1.2 OAIOC 
2.1.3 Sampling Activities 

2.2 Site Restorataon 

3.0 MODIFICATIONS TO THE EC PLAN 

4.0 QUANTITIES AND TYPES OF WASTE GeNERATED 

5.0 OUTSTANDING PROBLEMS FROM THE ACCEPTANCE INSPECTION 

6.0 PROBLEMS ENCOUNTERED AND LESSONS LEARNED 

APPENDICES 

A ANALYTICAL DATA 
B ACCEPTANCE INSPECTION CHECKLIST 
C WASTE STREAM INVENTORY 
0 PHOTOGRAPHS 
E CERTIFICATION OF COMPLETION 
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ANNEX 6.9 

RFI ANALYTICAL RESULTS 
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22·015(CJ 
Locations and Depths 

Single Grabs 

SamDle 10 Location 10 Oeotn lin) 

AAA8588 2004 2. 6 
AAA8589 200·4 37 
AAA8590 2007 2. 6 
AAA8591 2007 28 
AAA8592 20013 2. 6 
AAA8593 2000 29 
AAA8800 201U 0. 6 
AAA8801 2019 6 
AAA8602 2020 ' 0. 6 
AAA8603 2020 12 
AAA8604 2021 0 . 6 
AAA8605 2021 12 
AAA8606 2022 0 . 6 
AAA8607 2022 8 
AAA8608 2023 0 • 6 
AAA8609 2023 6 
AAA8610 2024 0. 6 
AAA8611 2024 1 0 
AAA8612 2025 0 . 6 
AAA8613 2025 6 
AAA8614 ' 2026 0 . 6 
AAA8615 ' 2026 30 
AAA8616 2027 0. 6 
AAA8617 I 2027 24 
AAA8619 2028 0·6 
AAA8620 2028 16 
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22·015ic; 
Organic ana Raaionuc1ide Detects 

Single Grab · 

I 
: I 

Number · :Sample , Sample 
I 

SAL! UTL Samole 10 of Grabs ~ Analyte Name :Value Units 
AAA85B8 1 t Blst2 -ethythexyt)phthatate 7iMGA<G 50 'NA 
AAA8588 1 1 Methylene chloride 0.011MGn<G 5.8 INA 
AAA8588 1 iTrichloro-1.2.2-trifluoroethane [1,1.2) I 0.0161MGA<G NA NA .. · .. 
AAA8589 1 ; Meth~lene chloride 0.0091MG1<G 

,. 

5.8 INA 
AAA8589 1 !Trlchloro-1.2,2-trifluoroethane J1,1.2) 0.011MGIKG NA ! NA 
AAA8590 1 ! Bls(2-ethythexyl)phthatate 6.8iMG1<G 50 !NA 
AAA8590 1 I Methylene chloride 0.032!Ut~M~ s.e NA 
AAA8590 1 !Trichloro-1,2,2-triftuoroethane r1 .1.21 ' 0.0541MG1<G NA NA 
AAA8591 1 ; Methylene chloride I o.0131MGIKG s.e NA 
AAA8591 1 Trichloro-1.2.2-trifluoroethane [1,1,21 0.0091MGI1<G NA INA 
AAA8592 1 'Blst2·ethylhexyt)phthalate I 691MG1<G 50 INA 
AAA8592 1 ·Methylene chloride 0.0091MG1<G 5.6 INA •:. 

AAA8S92 1 Trichtoro-1.2.2-tritfuoroethane [ 1 .1 .21 0.012'MG1<G NA NA 
AAA8593 1 ·Methylene chloride 0.01 MG1<G 5.6 INA 

AAA8593 1 · Trichtoro-1.2.2-tritluoroethane 11 ,1 .2} 0.007 MG1<G NA :NA 
AAA8603 1 · Bis(2·eti!YfhexyJ)Q_hthalate 2.8:MG1(G 50 INA 
AAA8588 1 · Cesium-137 0.537~PCIIG 4 1 1.4 
AAA8589 1 iCesium-137 0.001 :PCIIG 4 I 1.4 
AAA8590 1 :cesium-137 I 0.6581PCIIG 4 I 1.4 
AAA8591 1 :cesium-137 I 0.0011PCIIG 4 I 1.4 
AAA8592 1 !Cesium-137 i 0.404IPCIIG : 

4 11.4 
AAA8593 1 ICesium-137 ! 0.0251PCIIG 4 I 1.4 
AAA8600 1 ICesium-137 I 0.682:PCIIG 4 I 1.4 
AAA8601 1 : Cesium-137 i 0.393iPCIIG 4 I 1.4 
AAA8602 1 'Cesium-137 1.761 •PCIIG 4 : 1.4 
AAA8603 1 Cesium-137 0.152 PCIIG 4 : 1.4 
AAA8604 1 Cesium-137 1.480·PCIJG 4 . 1.4 
AAAc3605 1 · Cesium-137 0.150!PCI/G 4 . 1.4 
AAA8606 1 :Cesium-137 1.085iPCIIG 4 I 1.4 
AAA8607 i 'Cesium·137 0.199:PCIIG 4 ! 1.4 
AAA8608 1 !Cesium-137 . 1.259'PCIIG 4 I 1.4 
AAA8609 1 ICesium-137 I 0.1141PCIIG ; 4 1.4 
AAA8610 1 Cesium-137 I 1.7821PCIIG 4 1.4 
AAA8611 1 Cesium-137 I 0.1831PCIIG 4 1.4 
AAA8611R ' 1 Cesium-137 ! 0.271 iPCI/G 4 1.4 
AAA8612 1 Cesium-137 

I 

0.155iPCIIG 4 1.4 . 
AAA8613 1 Cesium-137 I 0.0011PCIIG 4 1.4 
AAA8614 1 Cesium-137 i 0.221tPCIIG 4 1.4 
AAA8?14R 1 ICesium-137 I 0.2031PCIIG 4 1.4 

.(· 

AAA8615 1 iCesium·137 l 0.0011PCIIG 4 1.4 
AAA8616 1 ICesium-137 l 0.3751PCIIG : 4 1.4 
AAA86~7 1 ICesium-137 I 0.101 iPCIIG 4 1.4 
AAA8617R 1 ; Cesium- 1 37 : 0.062!PCIIG 4 ! 1.4 
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SampleiD 
AAA8618 
AAA8619 
AAA8620 
AAA8588 
AAA8589 
AAA8590 
AAA8591 
AAA8592 
AAA8593 
AAA8600 
AAA8600R 
AAA8601 
AAA8602 
AAA8603 
AAA8603R 
AAA8604 
AAA8605 
AAA8606 
AAA8607 
AAA8608 
AAA8609 
AAA8609R 
AAA8610 
AAA8611 
AAA8612 
AAA8613 
AAA8614 
AAA8615 
AAA8616 
AAA8617 
AAA8618 
AAA8519 
•. &A~,, 

Z2·01 5tc: 
Organic ana Aao1onuc:ide Detects 

Singte Grao 

Number · 
of Grabs , Analyte Name 

1 Ces•um-137 
1 Cesium-137 
1 Cesium-137 
t Strontium-90 
1 Strontium-90 
1 Strontium-90 
1 Strontium .. 90 
1 Strontium-90 , Strontium-90 
1 Strontium-90 
1 . Strontium-90 , Strontlum-90 , Strontlum-90 
• Stronttum-90 ' 
1 Stront•um-90 
1 Stront•um-90 . 
1 · Strontlum-90 , : Strontium-90 
1 :strontium-90 
1 'Strc ntium-90 
1 · Strantium-90 
1 'Strontium-90 
1 · Strontium-90 . 
1 · Strontium-90 , Strontium-90 , Strontium-90 , Strontium-90 
1 Strontium -90 , Strontium-90 
1 Strontium-90 
1 :Strontium-90 
1 :strontium-90 

I 1Stront1um-90 

NA Not applicable. 

Page 2 

Sample Sample 
Value Units SAL UTL 

0.396 PCI/G 4 1.4 
0.494 PCVG 4 1.4 
0.345 PCVG 4 ; 1.4 : 

5.75 PCVG 5.9 1 
0.59-PCVG 5.9 i 1 
7.22'PCVG 5.9 1 
o.oo·PCVG 5.9 i , 
6.24 PCVG 5.9 1 
0.90'PCVG 5.9 1 
0.18 PCVG 5.9 1 
0.08 PCI/G 5.9 1 
0.64 PCI/G 5.9 1 
0.51 PCL'G 5.9 , 
0.36 FC!iG 5.9 1 
0.03 PCI/G 5.9 , 
0.02 PCI/G 5.9 1 
0.15 PCI/G 5.9 ! 1 
0.83 PCIIG 5.9 i 1 
0.29·PCI/G 5.9 I 1 
0.30'PCI/G 5.9 l 1 
0.08'PCI/G 5.9 ' , 
o.os:PCIIG 5.9 I 1 
0.45.PCiiG 5.9 1 
0.57 PCI/G 5.9 ' 1 
0.90 PCI/G 5.51 1 
1 .4 7 PCL'G 5.9 1 
0.15 PCL'G 5.9 1 
0.37 PCI/G 5.9 1 
0.15 PCI/G 5.9 1 
1.15 PCVG 5.9 1 
0.83 PCI/G 5.9 ' 1 
0.79 PCI/G 5.9 i 1 
0.28 PCVG 5.9 I 1 



ft"'·~-·~-·-·--:-"";~,....,.~,...,.,.,.,~-. ..----_,..,...---~----------~------------, 

'•. 

.. ~ 
*.1~ ".,. • '• 

' ! 
sa~te•o 
AAA8592 
AAA8602 
AAA8604 
AAA8610 
AAA8588 
AAA8590 
AAA8592 
AAA8613 
AAA8617 : 

I 
' 

22·015(CJ 
Organic and Radionuc:ide Detects above UTL ana/or SAL 

Single Grab 

I 

Number of i Sample Sample 
Grabs 'Analyte Name Value Units 

1 , Bis(2-ethylhexyf)phthafate 691MGA<G 
1 ,cesium-137 1. 761' PCIIG 
1 tCesium-137 1.4so:PCIIG 
1 ICesium-137 1.762:PCVG 
1 !Strontlum-90 5.75:PCIIG 
1 I Strontium -90 7.22:PCI/G 
1 •Strontium·90 6.24•PCIIG 
1 'Strontium-90 t.47:Pci/G 
1 Strontium-90 1. 15iPCIIG 

NA Not aoollcable. 

Paget 

-

SAL UTL 
50 NA 
4 1.4 
4 1.4 
4 1.4 

5.9 1 
5.9 1 
5.9 1 
5.9 1 

5.9 1 



22·0i5iC) 
Metal Oetec:s. s;ngte Grab 

Numcer 
of Grabs Stiver aluminum arsemc banum bervtlium :alcium cadmium cvanide 

UTL····> l.6 1 123000 11 . 6 , 143 3.31 54362 2.7 nta 
SAL····> 400 rva n:a 5600 :l.'a n:a 80 1600 

AAA8588 1 3690 55.7 1.8 1.3 
AAA8588R 1 2.1 3679 45.3 26.5 0.35 565 1. 7 
AAA8589 1 7.6 5440 5.5 1 . t5 6., 

AAA8590 1 s .. s 2710 227 3860 5.9 11 .5 
AAA8591 1 4.2 3710 3.2 5.8 
AAA8592 1 20.7 5680 198 4.1 1.1 
AAA8593 1 11300 3 1400 1.5 
AAA8600 1 5690 6.9 46.3 10""0 , .4 

AAA8601 1 4940 3.6 1.3 
AAA8602 1 4.8 5520 1 21 7200 3.9 
AAA8603 ,. 1 4.1 4230 2.5 4 7.1 2430 8.5 
AAA8604 1 ~ 5.9 "":730 20.5 120 4560 42.6 0.84 
AAA8605 , 1 3 5580 9.2 46.6 1590 22.6 2.7 
AAA8606 1 31.3 9600 36.7 97.2 377':! 22 1. 7 
AAA8607 1 34.7 6230 3.9 52 ~390 7.3 
AAA8608 1 9.1 6960 15.7 75 1430 , 2.8 1.3 
AAA8609 1 3.6 4350 5.5 9.1 1.2 
AAA861 0 1 30 12700 66.9 1 51 4580 79.6 3.7 
AAA8611 1 27.4 6200 5.3 58.9 1870 55.2 2 
AAA8612 1 1 15.3 4640 6.7 1 190 9.1 
AAA8613 1 2.8 6050 2.6 2.1 
AAA8614 1 5.7 5670 6.8 9.3 1 
AAA8615 1 4.5 4020 2.9 5.5 
AAA8616 1 18.2 4710 7.5 16.8 
AAA8617 1 23 4880 6.2 37 3.4 
AAA861 8 1 10.5 5210 7.3 , 6 1.1 
AAA8619 1 8.8 5270 15.3 50.7 17CO 28.2 1 . 1 
AAA8620 1 11.7 5900 4 15.6 4.1 

n1a Not aoolicable. 
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:2-01 5l~i 
Metal ;),atects. S.ng1e Grao 

j r4umoer I ; 

! ~f Grabs i cobalt 1 chromrum · coooer 'luanne :ron merc:.Jrv 
UTl. 
SAl. 

--·> ) 
····:> 
588 I AAA8 

AAA8 
AAA8 
AAA8 
AAA8 
AM8 
AAA8 
AAA8 
AAAI 
AAA8 
AAA88 
AAA88 
AAA86 
AAA86 
AAA86 
AAA86 
AAA86 
AAA86 
AAA86 
AAA85 
AAA86 
AAA86 
AAAII 
AAA81 
\AAII 

588Ri 
589 : 
580 : 
591 ! 

5Q2 -
593 ~ 
600 I 
601 I 

602: 
03 
04. 
05 
06 
07 
08 
09 
10 
11 
12 : 
13 I 
14 I 

15 ; 

18 I 
17 I 
181 
19 j 

AAA81 
AAA88 
AM86 20 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 , 
1 
1 , , 
1 

"'a Not aooucabte. 

I 51.1 34.2 
: n;a n/a 

449 
2.4 430 

i I 43.1 
566 
48 

' 952 
9.4 

29.6 
30.3 
20 

23.6 
21 581 

318 
16.4 637 

176 
352 
99.1 

21., 931 
523 
146 

: , 5.8 

' ' 118 
24.5 
330 
146 

I 347 
I 303 

166 

15. i n1a 35586 J., 
3000 118 nla 24 
3990 5 85100 0.06 
3998 92237 ~.06 

176 i 9280 
13600 ~ 276000 0.21 
59.8 4 8310 
2540 4 42300 0.16 
28., 6 13500 

. 2400 17700 
1860 8720 
33.4 5810 
15.9 4190 

12500 37900 0.39 
3320 17800 0.08 
6610 35300 0.28 
1440 6790 
408~ 17300 'J.09 
645 8220 
151C~ 77900 0.2 
1 7Su 10100 0.35 
240C 13500 
1 1 8 7880 

1800 12800 0.04 
243 ! 6350 

2350 I 13000 ~ 0.19 
722 8650 

2520 ' 10900 . 0.25 
4670 18000 0.06 
1780 '9340 

Page2 

ootassium maones•um· mana .. nese 
6179 16147 1030 
n1a .,;a i, 000 

120 
676 616 94 

174 I 

127 I - I 
178 
59.3 

1390 306 
1100 150 

145 
1430 1490 499 
1320 202 

I 
I 

1340 363 i 

191 
1470 319 

231 
266 
381 

1840 309 
138 

' 144 ' 

215 
268 
285 
82.4 
226 
159 
163 
289 

--



22-01 SICJ 
Metal Detects. Single Grao 

Numcer I of Grabs sodium · nid<el nitnte n1trate 'ead clattnum selenium vanadium :inc 
UTL····> 1884 ; 26.7 n1a nta 39 n1a , .7 66 , 01 
SAL·---> nta 1600. 8000 130000 400 nta 400 560 24000 

AAA8588 1 526 7 7 127 81.9 95.7 99.1 
AAA8588R , , 41 467 121 84.9 0.85 106 93.8 
AAA8589 1 120 0.7 0.7 6.1 13.8 48 ... 

· AAA8590 1 219 : 9.7 9.7 179 254 298 108 
AAA8591 1 58.7 1.2 1.2 3.9 16.2 44.6 
AAA8592 1 . 1200. 8.1 8.1 271 51., 59.4 111 
AAA8593 1 68.7. , .1 1 . 1 8.3 19.9 44.5 
AAA8600 , 36.3 22.3 15.9 18.3 30 
AAA8601 1 53 . 46.1 16.4 ' 32.4 
AAA8602 1 ; 48.2 19 14.2 28.1 
AAA8603 1 ! 38.7 13.1 24 
AAA8604 1 1400 364 41.4 49.3 238 
AAA8605 ~ 454 89.6 21 i 20 93.2 
AAA8606 1 1330 518 37 6 48.4 191 
AAA8607 1 269 35.9 57.7 
AAA8608 , 920 413 26.6 33 139 
AAA8609 1 380 74 14 68.2 
AAA8610 1 1630 557 85.1 90.7 296 
AAA8611 1 ' 658 '69.4 16.1 I 14.6 122 
AAA8612 1 316 63.5 21.9 ' 18., 72.3 
AAA8613 , 61.2 ' 6.1 37.7 
AAA8614 1 388 . 165 21 : 13.2 76.8 
AAA8615 1 71.8 . : 13.7 14.2 30.5 
AAA8616 1 I 877 215 , 9., 15.2 117 
AAA8617 , 375 54.6 14., 66.9 
AAA8618 , 1160 196 16.7 16.4 151 
AAA8619 1 , 240 1 91 , 9.1 24.3 170 
AAA8620 ~ i48 1 88 15.8 , 2.4 120 

nla Not acoticable 
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22·0151CI 
Metal Detec:s aoove LJTL anolor SAL 

Single Grab 

; Number: i 
I of Grabs; silver • arsen1c ' cadmium· cnrom1um 

, UTl.·-·::o i : 1.61 ~ 1.6 • 2. 7 34.2 
' SAL--::o I 400 : n1a 80 n/a ,. 
:<r AAAasaa 1 1 55.1 ug 
. - AAAI!IIAI 1 2.1 ; 45.3 I 430 
': AAA8581 I 1 7.6 • 6.1 43.1 

AAA8510 I 1 5.5 227 5.9 586 
, · AAA8511 i 1 4.2 5.8 48 

!i'; AAAI$82 ! 1 20.7 : 1 98 4.1 952 
''' '"'•"8593 I 1 • • 
;z:~: · AMtiOO I 1 : 

:> AM'IIO 1 I 1 ! , 
"'~·( AAAI802 I 1 4.8 ' 
[if!< AAA8103 i 1 I 4. 1 ' 
~'~. AAA8104 I t 15.8! 20.5 
h~. MAllO! I , 13 I 

!~· AAA8806 : 1 31.3 36.7 
~- AAA8107 1 34.7 
f ~ • 

f: AAA8608 i 1 9.1 ~5.7 v )AM8801 I 1 3.6 . 
. AAA8810 I 1 30 : 66.9 

AAAI81 1 • 1 · 27.4 ' 
;;'; AAA8112 i 1 I 18.3 : 
l· AAAII13 I 1 I 2.1 ! 

. AAAII14J 1 I 5.7. 
:(' AMII15 I 1 : "'·s ' 
j;~: ~ 't18 ! 1 1 18.2 I 
~~ ·: ... .A17 I 1 ' 2 3 I 

j;: .. • AAAII1 a 1 1 1 1 o.5 1 

"- A~AI619 ! 1 8.8 , 5.3 
, AM8820 ; 1 11.7 · 
.: .. 

( . n1a Not aopliQable. 

3.9 
8.5 

42.6 
22.6 
22 
7.3 

12.8 
9. 1 

79.6 
55.2 
9.1 

9.3 
5.5 
16.8 
37 
16 

28.2 
15.6 

581 
318 
637 
176 
352 
99.1 
931 
523 
146 

118 

330 

166 

COCDer 
15.7 
3000 
3190 
3998 
176 

iron 
35586 

n:a 
85100 
92237 

'Tlercurv nickel : lead · vanaoium · ztne 
0.1 26.7 39 66 101 
24 1 600' 400 I 560 2400C 

526 i 127: 95.7 
' 467 121 i 106 

120 
13600 276000 J.21 219' 179' 298 108 
59.8 I 58.7: 
2540 42300 0.16 . 1200! 271 
28.1 I 68.7 . 

' 2400 ; 36.3 ' 
1860 
33.4 

I 1 5 .. 9 
12500 
3320 
6110 
1440 
4080 
645 

15100 
1750 
2400 
118 

1800 
243 
2350 
722 

2520 
4670 
1780 

I 53 46.1 
I 48.2: 

: i 38.7. 
37900. 0.39 1400! 36<$. 

454 ' 89.6 
0.28 1330 518 

269 
920 413 
380 74 

-:"7900 0.2 1130 557 90.7 
0.35 658 . 69.4. 

i 316 I 63.5. 
!61.21 
I 388 : 165 ' 
i 71.8 l 

0.19 : 877 i 215 I 

' 375 I 54.6 
0.25 1160: 196 I 

. 1240' 191 
748 I 188 

111 

238 

191 

139 

296 
122 

i 1 1 7 

151 
170 
120 
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Samcle 10 
AAA8581 
AAA8581 
AAA8582 
AAA8583 
AAA8587 
AAA8633 
AAA8581 
AAA8582 
AAA8583 
AAA8584 
AAA8585 
AAA8586 
AAA8587 
AAA8594 
AAA8595 
AAA8596 
AAA8596R 
AAA8597 
AAA8598 
AAA8599 
AAA8621 
AAA8622 
AAA8623 
AAA8624 
AAA8625 
AAA8626 
AAA8626R 
AAA8627 
AAA8628 
AAA8629 
AAA8630 
AAA8631 
AAA8632 
AAA8633 
AAA8634 
AAA8635 
AAA8636 
AAA8637 
AAA8581 
AAA8582 
AAA8583 
tAAA8584 

22<l 15• c; 
Organ1c ana Rac1onuc:tde Cetec:s 

Multiple Graos 

Number of Sample Sample 
Grabs Analyte Name Value Units 

3 8iSI2·etnvthexyiiPhthalate 51 MGIKG 
3 Di·n-octyl phthalate 2 MGKG 
3 Bisl2·ethylhexyl)phthalate 3.4 MGKG 
6 Bis(2·ethy_lhexyi}Qhthalate 2.3 MG·'KG 
6 Bisl2-eth~hexyJ)Qhthalate 2.5 MG/KG 
5 Bisl2-ethylhexyl)phthalate 14 MG/KG 
3 Cesium-137 0.150 PCVG 
3 Cesium-137 0.001 PCVG 
6 Cesium-137 0.425 PC~'G 
6 Ces•um-137 · o.ao2·PC1JG 
6 Cestum-137 0.982 PCI!G 
6 Ces•um-13i 0.001 PCI/G 
6 Cesium-137 0.00~ PCLG 
3 Cestum-137 0.436 FCI:G 
3 Cestum-137 0.069 PCL·G 
6 Ces•um-137 ' 0.695 FCiiG 
6 Cesium-137 0.635 PCliG 
6 Cesium-137 0. 730.PC~'G 
6 Cesium-137 0.255.PCVG 
6 Cesium-137 0.355 PCI!G 
5 .cesium-137 1.231 PCVG 
5 Cesium-137 0.124 PCL'G 
5 Cesium-137 1.058 PCI/G 
5 Cesium-137 0.166 PCI/G 
5 Cestum·137 1.604 PCL·G 
5 Cestum-137 0.123 PCIIG 
5 Cesium·137 0.105 FCI/G 
5 Cesium-137 1.537 PCI:G 

5 Cesium-137 0.001 PCVG 
5 Cesium-137 1 .271 PCIIG 
5 Cesium-137 0.001 PCL"G 
5 Cesium-137 0.792 PCL'G 
5 · Cesium-13 7 0.001 PCVr.; 
5 · Cesium-13 7 1.256 PCVG 
5 Cesium-137 0.001 PCVG 
5 Cesium-137 1.464 PCiiG 
5 Cesium-137 1.373 PCVG 
5 ·Cesium-137 0.001 PCVG 

3 Strontium-90 4.12 PCI!G 
3 Strontium-90 0.32.PCI!G 
6 'Strontium-90 0.29 PCI!G 
6 Strontium-90 0.48 PCL'G 

Fage 1 . 

SAL UTL 
50 nta 

1600 nta 
50 n/a 
50 nta 
50 nta 
50 nta 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1 .4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1 .4 
4 1 .4 
.1 1.4 
4 1 .4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 
4 1.4 

5.9 1 
5.9 1 
5.9 1 
5.9 1 



r 
I 

' 

.:!2·01 Sic: 
Orgamc ana Radionuc:ide Detects 

Muttiote Gracs 

i Number of • Sample Sample 
SamoleiD Grabs Analvte Name Value Untts 
AAA8585 6 Strontium-90 0.09 PCIIG 
AAA8586 6 :Strontium-90 0.64.PCIIG 
AAA8587 6 .Strontium-90 0.44 PCIIG -
AAA8594 3 Strontium-90 0.20!PCI!G 
AAA8595 3 · Strontium-90 0.401PCIIG 
AAA8596 6 Strontium-90 o.o7:PCL'G 
AAA8597 ' 6 ·Strontium -90 0.29!PCI!G 
AAA8598 ; 6 ;Strontium-90 0.13:PCI/G 
AAA8599 6 :Strontium-90 0.11 'PCIIG 
AAA8599R ' 6 Strontium-90 0.81 :PCL'G 
AAA8621 5 Strontium-90 0.34:PCI!G 
AAA8621R 5 Strontium-90 0.32 PCI/G 
AAA8622 5 Stront•um-90 0.28 PCI!G 
AAA8623 5 Strontium~90 0.50 PCI/G 
AAA8624 5 Strontium-90 1.12:PCI!G 
AAA8625 5 Strontium-90 0.11 PCIIG 
AAA8626 5 'Strontium-90 0.37'PCI!G 
AAA8626R I 5 I Strontium-90 ' 0.281PCIIG 
AAA8627 i 5 I Strontium -90 0.47'PCI!G 
AAA8628 ! 5 1 Stront•um-90 0.12!PCI!G 
AAA8829 ' 5 : Strontium-90 ; 0.63:PCI!G 
AAA8630 5 !Strontium-90 0.29!PCIIG 
AAA8631 ' 5 :strontium-90 i 0.43:PCIIG 
AAA8632 5 1Strontium-90 0.19iPCIIG 
AAA8633 5 Strontium-90 0.26 PCIIG 
AAA8634 5 Strontium-90 0.23 PCI!G 
AAA8635 5 Strontium-90 0.12·PCI/G 
AAA8636 5 Strontium-90 0.19 PCL'G 
AAA8637 5 Strontium-90 0.18 PCVG 

I 

n1a Not applicable. 
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SAL UTL 
5.9 1 
5.9 1 
5.9 1 
5.9 1 
5.9 1 
5.9 1 

5.9 1 
5.9 1 
5.9 1 
5.9 1 
5.9 1 ·-5.9 1 ' 
5.9 , 
5.9 , 
5.9 1 
5.9 , 
5.9 1 
5.9 1 
5.9 1 
5.9 1 
5.9 , 
5.9 1 
5.9 1 
5.9 1 
5.9 1 
5.9 1 

5.9 1 

5.9 , 
5.9 1 



I 

::·.Jl5.C; 
Crgan1c ar.o Rao,onucace 2atects acove U7L. u~c or SAL 

Mult1~1e Gfabs ' 

' 

Number of Sample Sample : 

Samole 10 Grabs Analvte Name Value Units SAL UTL 
AAA85B1 3 BiSI2·ethylhexv''Pnthalate 51 MG/KG 50 n1a 
AAA8625 5 Cestum-137 1 .604 PCI/G 4 1.4 
AAA8627" 5 Cestum-137 1.537 PCiiG 4 1.4 ' 

AAA8635 5 Cesium-137 1 .464 PCL'G 4 1.4 

AAA8581 3 Strontium-90 4.12 PC~G 5.9 1 

AAAS€2~ 5 Strontium-90 1.12 PCI/G 5.9 1 

0/8 Not Jooricaole. 

. 
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SampleiD 

AAA8633 
AAA8584 
AAA8585 
AAA8596 
AAA8597 
AAA8621 
AAA8623 
AAA8629 
AAA8833 
AAA8636 

A.::o1tiona: Orgamcs ana RaoJonuc;,aes wmcn rr.av ce or :oncern 
Multiple Grabs 

Sample 
Number of Sample Sample value times 

Grabs Analyte Name Value Units tl of _grabs' 

5 8ist2-ethylhexvJ tphthatate 1 4 M(;l<G 70 
6 ·Cesium-137 0.802 PCI1G 4.812 
6 Curum-137 0 982 PCI.G 5.892 
6 Cesrum-137 0.695 PCLG 4.17 
6 Cesium-137 0. 730;PCIIG 4.38 

5 Cesium-137 1.231 1PCIIG 6.155 
5 Cesium-137 t.OSS•PC!JG 5.29 

5 Cesrum-137 1 .271: PCIIG 6.355 
5 Cesium-137 t .256. PCL·G 6.28 
5 Cesrum-137 t.373:PCI.G 6.865 

• This column shows the worst case scenano !or grao samo1es. Even thougn tne reportea ·1arue 
did not exceed the uTL or SAL. these samotes mav strll be ot concern. 

Page 1 

SAL UTL ' 
50 1/8 

4 1.4 
4 1.4 
4 1.4 I 
4 , .4 I 
4 1.4 I 
4 ~ .4 

4 1.4 
4 :.4 
4 , .4 



Metal Cetects. Multtole Gracs 

Number 
of Grabs Sliver alumrnum arsemc cold banum bervllium :alctum cadmium 

UTL····> 1.61 n1a nta nta 1143 ____ 3 .3 1 ___ _?_~3_§~- 2.7 
SAL····> 400 123000 11 .6 n1a 560C r~,a n;a 80 
AAA8581 3 71.2 5800 168 214 60.9 1450 26.4 . 
AAA8582 3 14.9 4930 8.3 155 4.3 --·· - ..... ·--~-. ·- ·---··- ·-·--
AAA8594 3 36.i 8660 15.6. 70.~ 1630 7.3 
AAA8595 3 10.7 5430 4.5 8.9 
AAA8621 5 5000 52.1 1800 
AAA8622 5 4250 43.6 
AAA8623 5 4.1 4600 2.9 49.6 1, 60 18.9 
AAA8623R 5 
AAA8624 5 11.2 5010 2.8 1390 25.3 
AAA8625 5 4.9 5260 2.8 52.'7" 2280 6.5 
AAA8626 5 4350 2.3 1280 2.8 
AAA8627 5 3. 1 7540 3 84 ~ 2880 9.3 
AAA8628 5 4.1 4800 3.3 ~340 4.4 
AAA8629 5 2.5 5900 2.8 69.::: 2530 1.4 -
AAA8630 5 9080 4.5 84 4 1280 3.4 
AAA8630R 5 6.4 5757 2.8 42.6 0. 9:- 1442 3.3 
AAA8631 5 2.2 5880 2.6 59.3 2300 4 
AAA8632 5 6.1 3910 3.2 1140 7.1 
AAA8633 5 266 5080 7.2 3080 So. s 1910 45.4 
AAA8634 5 5.7 3730 4 9.3 
AAA8635 5 65.9 6100 17.9 27.2 65.4 2200 68.2 
AAA8636 5 35.1 6120 13.3 7.1 54.2 1410 41.9 ···-------· 
AAA8637 5 3.7 3530 3.7 7.1 
AAA8583 6 11 .9 5240 45.1 3.5 ------
AAA8584 6 13.1 5660 44.4 2.8 --------- ----
AAA8584R 6 
AAA8585 6 12.7 5660 47.6 4.7 
AAA8586 6 3 8370 3.1 66.1 1.3 1780 3.6 
AAA8587 6 3.6 6300 2.6 4.3 
AAA8596 6 6.6 6210 12.3 5.2 
AAA8597 6 8 6320 11 .5 5.8 
AAAS59S If! 7.4 5510 6.8 8.4 u -

AAA8598R 6 5.4 4675 6.8 36.4 0.'29 815 6.62 
AAA8599 6 8.1 7130 11.4 8.7 
AAAB599R 6 

nta Not aoolicable. 
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22·015/CI 
Metal Detects. Multiple Grabs 

; Number : 
· of Grabs ·evan ide; ccoalt · cnrom1um coooer iron mercurv · potassium· maanesium 

UTL····> ! n/a 51.1 34.2 15.7 35586 0.1 6179 16147 
SAL····> 1600 n:a nia 3000 n/a 24 n1a nta 
AAA8581 3 3.8 996 1800 215000' , .5 

AAA8582 3 95.8 204 17800 43 I 

AAA8594 3 1 3 624 2080 25900 0.28 1430 
AAA8595 3 121 401 6860 1290 
AAA8621 5 13.1 16.6 7270 ' 

AAA8822 5 13.4 30.1 5540 I 

AAA8823 5 60.7 124 8560 ~ 

AAA8623R: 5 ! 

AAA8824 5 80.6 324 6750 ' 

AAA8625 5 29.6 203 7220 
AAA8626 5 21.5 40.2 7050 
AAA8627 5 35.9 72.8 7660 1380 1450 
AAA8628 5 31 32.6 6380. 
AAA8629 5 , 5.4 1 1. 8 6730 1110 1060 
AAA8630 5 27.7 28.6 9600 1620 2320 
AAA8630R 

. 
5 3 3 28.2 34.8 10306 771 1017 

AAA8631 5 11.2 8.8 6970 1070 1100 
AAA8832 5 2.3.2 11.6 6040 I 

AAA8133 5 4.2 1340 389 30600 ; 2.6 
AAA8634 5 73.4 83.9 6180 0.28 i I 

AAA883S 5 6.6 1700 1390 10100 ! 0.81 I 

AAA8138 5 4.3 : 897 1350 10200 I 0.58 ' 
r. AAA8637 5 78.9 149 7100 I I 

AAA8583 6 1.8 583 3840 69800 0.17 ; 

AAA8584 6 1. 9 579 3730 67100 0.76 
AAA8584R 6 1 5 
AAA8585. 6 2.2 569 4790 81500 0 68 
AAA8586 6 54.1 150 13600 1520 
AAA8587 6 53.5 202 8850 
AAA8596 6 314 1800 20800 0.22 
AAA8597 6 355 2000 22300 0.28 
AAA8598 t 6 2.7 275 1520 12800 ! 0.06 
AAA8598R I 6 I ' 3 218 1135 10128 I 0.04 836 748 
AAA8:;99 ; 6 . . : "tlG 1350 . H3300 ' 0.07 I I 1450 : I.;;;J ....... 
AAA8599RI 6 1. 7 I 

I I i I i i i 

nla Not applicable. 
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Z2·0151C· 
Metal Cetec:s. Multaple Grabs 

Numoer: 
I,~ 

of Grabs ·manganese sodium nickel lead ctatmum selenium vanadium zin~-
UTL····> 1030 1884 26.7 39 nta 1. 7 66 1 01 
SAL····> 11000 n1a 1600 400 n1a 400 560 24000 
AAA8581 3 77.9 1060 453 193 5.7 231 222 
AAA8582 3 59.6 69.2 155 22.9 46.5 
AAA8594 3 124 584 242 36 37.3 103 .. 
AAA8595 3 149 144 36.4 , 3.5 41.2 
AAA8621 5 321 26.3 . , 0.1 33.3 
AAA8622 5 368 38.7 12.8 26.5 
AAA8623 5 405 222 88.6 57.4 
AAA8623R 5 
AAA8624 5 348 381 20.3 78.6 
AAA8625 5 308 73.8 16.7 38.3 
AAA8626 5 174 40.2 8.7 38.7 
AAA8627 5 246 62.6 43.9 , , .5 32.7 
AAA862!3 5 199 5, . , , , 

25.3 
AAA8629 5 237 21., 27.2 40.5 
AAA8630 5 206 48.5 8.1 12.2 38.2 
AAA8630R 5 434 222 48.4 7.3 0.83 ~ 0.6 36.4 
AAA8631 5 228 12.3 9.9 23.6 
AAA8632 5 236 81.2 . 4.'6 28.5 
AAA8633 5 165 1480 I 672 32 43.6 126 
AAA8634 5 i09 91.8 : 53.2 26.3 
AAA8635 5 132 1080. 382 , 6. i 34.9 139 
AAA8636 5 107 677 228 27.1 101 
AAA8637 5 163 68.9 15.1 31.4 
AAA858S 6 72.4 511 206 66.8 81.1 88.7 
AAA8584 6 89 544 172 62.3 77.9 89.7 
AAA8584R 6 
AAA8585 6 79.6 692 241 71 .9 95.9 109 
AAA8586 6 528 64.8 10.5 , 6.6 42.5 
AAA8587 6 276 72.6 8.3 37.5 
AAA8596 6 133 582 163 . 21.1 24.5 84.2 
AAA8597 6 163 566 170 27.7 27 81.3 
AAA8598 6 ' 194 443 122 13.6 17.9 67.4 
AAA8598R 6 I 203 185 320 ' 123 : 19.4 0.94 14.4 56.6 I 

AAA8599 6 
j 211 616 iii . "' .. 10,/ 20.9 9(L3 

AAA8599R 6 : : 
------ ~--·--·--·--· 

i I 

n/a Not aopticable. 
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.· ~ --0' 
'~., ...... , ... :·'· If:· '·•· ·'. •::>' .) .)_,, .• j p.. J. .t.5. I ..•. ,: . .:,. ,._' ·.-A .. ·. . '' .. : .II ·.: ~ .• :..4:, ...... ~~ 

·OtS(c) 

tbnbet 

Metal Detec:ta *"'• UTL and/or SAL 
....... Grabl 

cf Grabs I dwer L.m....eg~c I c:admtum I chromium~~~~ .kon I mafCYif.L ~ I lead I ulanlum I vapadil.lfn I zinc 
UTL-··> t.lt nl! t-~:1._ 34.2 15.7 H5f!. _!J .... ~!:!.~_!! 1.t,-.!.! __ ,_j!L 
ISAL····> 400 11.6 80 n/a 3000 nla 24 1600 400 400 560 24000 

~~~!~!t ·--~- .!!,~ u;8 ?"i~4 . ~@§ __ 1~9! ~!!!9~ 1.~- i~iQ i~~ .. ~~?__ __ ?~1- -i~? 
AAA8582 3 14.1 4.3 95.8 204 4.3 69.2 155 
wiii4 --3-- -iij' "15.6 7.3 "624- -2-0-80 ----·· o'.28 "5"84 242 
ilii595- 3 toj · ·-- · 8 9 ···121-- -4-01- - --- -· 144 ---
~~~j~?1: -~=: ~--~~~ . . . -. · .... .i!j ··- . 
~~~~!?~-- __ 5__ ____ ... ____ -~9:~ 
~~~!!?~- _s __ ~:.L ... .. ~!-~ _ .!~!- _!~~ 
AAA8624 5 11.2 25.3 80.6 324 ------f--·-. ~-- - .. - ·- -·-·--. -------·----··---.. -
~~~!!?~. _L_ ~:!. ~-~. . ·--· ..?9~ 

~~~i:~t =~--~ ~iL . ~-: I.~~~~=- ~~J ·-· 
~AA!62!_'--L. ~J- __ 1 :H j . ___ -~~.& 
AA~!!?~. --~- .. _?~~-
~~~!!~~- ~---- -
~~M!~QFJ. --~--- -~-~
~~~~!~! --~-- ---~:?. 
~~~@!~~ __ !) __ -!~!. 

~·~ 
3.3 
4 

7.1 
AA~!!~~-- ._L___ ?!! . 
~M!!~~ --~-- -~-L 
~~~!!~~-~~-- §~,~ F-~ 
~~~!!~! .. --~-- -~~c~ p.~ I 41.9 
~~~!!~! .. __ L_ -~=L .. 

45 4 

9.3 
6~.? 

~~~!~!~- ~--· J L~ .. ~~=! 
~~~!~!~. --L .. H:! ~4.41 .?-~ 
~~M~!L ._! __ .HI _ ~7,~ ~,1 
~~~@~!!. -·-6__ -~ 

7 0 t 
3.5 

~!:~ 
34.8 

... J HQ_ --~@~. 
?~:~- -~~'~ 
FQQ ___ .!~~Q 

. !~?- J~~Q 
.. ?!·~- J~~ 
§!~- .~!~Q ...!~!QQ 

---~!~- .~?~Q ~?1Q~ 
- ~!~ -- ~?~Q .!~ ~QQ 
.. ~~,1_ .. J~!L ---· AAA8587 6 3.6 

~~~:~if ~~ ·: ~ ~~l::i ~g.~ ,. ~:~ ·1--~~:.:Ji~:~ 
~~~~~~~. ____ tL. .. .J, ~ 

-- ~~=~- -~Q? 
3.6 

. ~-3 

AA~@~~~~ ___ ~ ·-·. ~.4 
AAA~~~~ ... ~. _ 8.1 ~;::.~1. g~~ .... 

8.4 ??L . .I !~?Q 
6. b2 
II./ 

-·-· -·-·--· 
n/a No1~1ble. 

Paget 

.?-~ 
~-?~ 
0.~1 

0.58 

0.17 
0.76 
0.68 

Q.?? 
0.28 

~~p 

??? I!!,! 
381 
73 ~ 
40.2 
62.6 I~~:~ 
51 1 

48.5 
48.4 

~· ,g 
1480 
91 8 
1080 

f?!7 
68 9 
sp 
~~~ 
~?? 
64.8 
7?.~ 

!?~ 
~~,~ 
~~~ 
??! 

.. 

?Q~ 
H~ 
?~~ ... 

582 1. !~~ 
566 170 
443 122 
320 123 
611\ 1" 

~1.1 

- ?!:~ 
---~~-~ 

. ~Q~ 

~~~ 

q~ 
101 

109 

'·I ., 

~~--

.~i 
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.!Z·C~ 5 c . 
. ~CIO•t•c~a. \leta• :etects wn,c:o -a" CO:! c: ::~.ce:"' i 

'v1ultltUe Gracs , 

·; 

I I I 

salver I i coocer 1 ~ICK81 lead I 
ttmes "I cadmauml tames •i t•mes # tames# vanaaaum :.! 

Numcer ot tames • 1 ~f : ct ot I 
' times • I 

ot GraDs salver · oracs• 1 caamaum of oracs·• :occer c~acs· 1 ·ucKel ~~acs· :eao :::racs• I .,anaoium · ot oracs• 
un---·> I 1 61 I 2 7 i 15 7 I 26 7 I 39 I 66 < 

SAL--> 400 . ! so I 3000 ! 1600 I 400 I 560 
j. 

AAA8581 3 I I 1800 5400 i , 080 ~=40 I I 231 693 . . ' . ; 

IU\A8582 3 i I ! 155 465 I 
AAA8594 3 I I 2080 6240 I 584 -~52 I 242 • 21 o I 
AAA8623 5 18.9 94 5 I I I 88 s 443 
AAA8624 5 25.3 126 5 I 381 , 905 ! 
AAA8633 5 266 1330 I 45.4 227 ' ,480 :"400 I 
AAA8635 5 68 2 341 1390 6950 1 ~ 080 5400 ' 382 1910 
AAA8636 5 41 9 209 5 1350 6750 a~~ I I 3385 I 228 1368' 
AAA8583 6 51, 3066 I 206 1236 l 
AAA8584 6 544 3264 I 172 1032 
AAA8585 6 ; I : ' 692 .l~S2 I 241 1446 I 95 9 575 4 
AAA8596 6 I ' 1800 • :)8001 :52 .:;492 I '63 ;78 I 
AAA8597 6 i 2000 120001 0::--

~oo :;:!96 i 170 '020 
AAA8598 6 I 1520 3120 I .143 :sse • '22 ~32 ! 
AAA8598R 6 i I 1 135 6810 I 320 •920 I 123 738 
AAA8599 6 I 1350 9100 I 6•6 :>696 I 1, 1 0 
• Thts cotumn snows tne worst case scenanc •cr grac samo1es !:van tr.oucn me reoonec ·1alue o•d not exceaa t~e U'lrl or SAL. 
htse samotes mav stall be of concern: 

Page 1 
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.. 
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SAL 
UTL 

LocanontO Deotn (ft.l Samote 10 
06-9901 0· 0.5 AAB7971 

0· 0.5 AAB79710 
2·3 AAS7972 
2·3 AAB79720 

06-9902 0·0.5 AA87973 
0. 1 AA87974 

06·9903 0·0.5 ·AAB7975 
0·0.5 AA87976 
0·1 •AAB7877 

22·9904 0·0.5 ·AAB7978 
I 0•0.5 AAB79780 
I 2·3 IAAB7979 

22-9905 0·0.5 ·AAS7980 
! 0··1 .AAB7981 

22·9906 O·O.S AAB7982 
0•0.5 AA87983 

0.17 ·1.171AAB7P84 
10.17 • 1.171AAB19840 
I 

n1a Not 81XJ1icable. 
o. Ouorieate. 

22·015(c) 8ackgrouno samples 
Radionuchde results 

4 5.9 86 
1.4 ~ 2.03 

Ces•um-137 · Stro;:it;"um:SoUran•um-234 
0.325 1.92 0.754 

n1a 0.7 0.743 
0.044 ·0.45 0.68 
nta n1a 0.678 

0.344 0.68 0.655 
·0.01 ·0.07 0.493 
0.947 1.21 0.687 
0.415 0.34 0.658 
0.022 ·0.08 0.372 
0.446 0.09 0.601 
n/8 0.38 nta 

-o.009 0.03 0.527 
1.151 1.4 0.732 
0.019 0.21 0.5 
1.303 , 0.775 
1.052 0.3 0.736 
0.021 ·0.08 0.561 
0.027 nta nta 

Page I 

18 59 I 

-0.088 1.9 

Uramum-235 Uramurn-238 
0.032 0.836 
0.029 0.827 
0.027 0.691 
0.034 0.775 
0.038 0.7:M 
0.023 0.502 
0.027 0.831 
0.02 0.754 

0.025 0.383 
0.029 0.635 

n/8 nl8 
0.032 0.527 
0.034 0.923 
0.023 0.~ 

0.036 0.82 
0.034 0.791 
0.038 0.489 
n/a ,.,. 
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---~ -1·----,r----
22-015(c) Background samples 

Organic results 

·· --r.T -----·1·-!: -+---~~---1 ··-· ···--1~4·---··--t---~~-1 -- ·-------1~.2 -·--·-

location io I o&Oth tit.i I S8inDi8 io I AC8n1Dhih8n& I AC8n&Phihylene I Anilin&l ArliiVacene I aeni0iai8iihfacene I BeniC~akWren8 &enzorbiiioraiiih8M 
06 9901 I o- 0.5 AAB797t <350 _ <350 -~~~ .. _ ~3~. <~~ ... . ______ ~~~ ____ ...... ---~~ .. 

2 . 3 AA87972 -... <350 . . . <350 . <350 <350 <350 .,350 <350 
o6-9902 ·a: o.s · AAe7973 --- ~37o·-··- c37o --· <37o --~7o-- · ···<37o .. - -- --.~1o-- --·--· <37o _____ _ a: 1 AA&7974 ----<360___ · ·· ao· -·- <360 · --<360--- · · · ·c3so·----- --.~io- --- ··----doo _____ _ 

0 ~ 0.5" -- M87975" ---;-34Q-- .. -·- <340 -- <340 ~40--- ·-· - .. c34o --·---· --~~- -- <340----
0. o.s AAB7976 ····- ~37o -· .;;a7o -~37if --c37o--· --~37o··-- ---- ---~~7o-- -------<37o _____ _ 
o- 1 AA87977 . - . ~350 - ~350 <350 _ .. 450- .. ~350 --· ·- -- --~~350- .. -·---·- ~350-· ----·-

o-o.s AA8797i . ·-<390 .... c390. -- -~390· ----.;;390··· ~390 ··----· --···::390 ____ ---- <390 ____ _ 
2- 3 AA87979 <lBO <lSo ~- . ~38o ~38o .. ~~380 ·- -~380 -·- .. 

0- O.S AAB7980 <400 <400 <400 <400 c400 •:400 . . ··- <4oo 
o - t AAB7981 . - . <34o <340 <340 . -- c340 <340 . -- -- . ···--· ;~340-. .. -- ·-· - <340 -· . ---

J,:_~j~j, ms; i :rn ,_~ _:_; ; t-~)! =-~ ~-~~~-i!f = 
. i . 

nla Not acolicable. 

06-9903 

22-9904 

22 9905 

22-9906 

-··-··-· -----·------~ ··-----· ----·--· 

;;&ltfiifi~&JI,i~~)1{~ji~.~~~;h~~~~.~i~~;.);~.~iJ~~~~-::::'J:i ~~--~j::·~ ·"~·:.A.:,~ .. :i~~-~ =·~ ::·.-'~ -~:~;~, ... ··~:~.~.::·· · 

..~1 



~ 

-("...,. -- c. ::--·· ....... ;: ..... ~ ... ·~( .. ·... .. ~..,t,--... 

SAL 
. UTL···· 

Location 10 Depth (ft.) sarTJPi8io 
06-9901 0. 0.5 AAB7971 

2-3 AAB7972 
06-9902 0. 0.5 AAB7973 

0. 1 AAB7974 
069903 0·05 AAB7975 

0. 0.5 AAB7976 
0. 1 AAB7977 

22 9904 0. 0 5 AAB7978 
I 2·3 AAB7979 

22·9905 0. 0.5 AAB7980 
0. 1 AA87981 

22 9906 0. 0 5 AAB7982 
0- c.s AAB7983 

I o r7 · 1.17 AA87984 
. l. 

nta Not applicable. 

nta -.. . 
5.9 

22-015(c) Background samples 
Organic results 

1 320000 . --19.4" ....... --. - --- ..... 
nta 

eeniOia.h.iJDeiyien& BenzOikriiuofliiihciM Benzoic acid 
<350 <350 <3500 
<350 ~350 .. <3500 
<370 <370 <3700 
<360 <360 <3600 
<340 <340 <3400 
<370 <370 <3700 
<350 <350 <3500 
<390 <390 <3900 
<380 I <380 <3800 
<400 <400 <4000 
<340 <340 <3400 
<360 <360 <3600 
<350 <350 <3500 . -------. 
<340 <340 <3400 

.. - ---·-·-- . -
---------- -

24000 --··-·· - ...... .!Y~---- ·----·- .. ·----nta ---- nta 

eeni¥i aicohol eist2..Cilbroeih0iilmetilane 
<1700 <350 

. ... - - ...... -- -·-· ------
<1700 <350 . ----- ·--· . ... -- --- .. 
<1800 <370 

·--···. 
<1800 <360 
<1700 <340 
. -----· 

<37o 
-···-

<1800 
<1700 <350 
<1900 <390 
<1900 <380 
<1900 <400 <1700 ... . .. 

~346. . . . 
.. .. <366 .. . . .. <1800 

<1700 <350 ·-
~1706 -- .. -- . -·- ---- ---- ·----

<340 . -- .. . ... .. ---
. ·-· ----------- .... ---· ... ----·· .. ----- .. - -------------

·:; .. 



I 

r --~·-f·-··----·-·· o~:-

22.015(c) Background samples 
Organic results 

- ·-. ______ 100 ------· 
nla 

50 ~------
nla nla 

loeatiOn 10 1 OeDih tti3 ·1 san,ie iol iiSi2:ciibroeiiWi,eti* J Bls(i-:;:;:--·;- · .. BiS(2:~yi)DNhalate l"iSromoDhe~vl ether i4=i 
06-9901 I o · 0.5 AA87971 <350 <350 

2 · 3 AA87972 .. . .. ~350 -~350-
0 . o.s AA87973 . <l70 <370-06-9902 

--~~~-----·- ---·- ----~~~---·····--·-
--~~~ --------- --- ·····-----~~~--------. 

<370 <370 o-1 - MB7974 -···-··· ~36o ---~3so-·· ·--·- -----·· --·-····--·-- --·--·--·- ··---- ·--·-··----··-·· 
<360 <360 

o . o.s · MB797s ·· .;;34o ~340 · · ·· 
· o ~ o.s -- M&797& ··· -- ·· · ~37o ·· · · ---~37o ·· · · · -- · 

o - 1 AA879n <35o . ~35o 
o . o.s AA87978 <390 <390 
2 -3 M87979 <380 <380 .. 

0 . o.s AA87980 . . . . . ~400 ... -· ~400 - . 
o. 1 AAB7981 <34o <34o 

22-9906 I 0. ~-~ I~~ ~~SQ .. ~~~ ~--. 
. 0 . 0.5 AA87983 <350 <350 

I,.. Noi l::H7 Miii984 ~340 __ --~~ _ _ 

o&-9903 

22·9904 

22-9905 

.. . .... ·-· -----~- - .. ---· ··-------. --- .. 
<340 <340 ·· --~37o________ ---- ·-- --- ~37o ---·-·- · 
~~~ .. -~. ~- :.~ . - :·_ ~~~ .. - -.. · 
<390 <390 - ~380""- .. -- . . . .... .. . - ~380"""- --- .. -~~OQ~=~=· .. ~~-· _-_··--=-~~~ ~=-~~~-- .... 
<340 <340 . .. ~360- -- ···--- ··-·· --~360 -···--·-· .. 
~350- ... -·- .. . . .. - -~350 --- ·- ..... 
~34o ·· · - ·· -· · · · ~340 ·- · · --

.... ··- --------· ----------·--------



,...-..., 
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22-015(c) Background samples 
Organic results 

' '''~:---·--f.----·~~----- J --··--:: -··· 
nfa 

--~-

4 
l 

' ,.._. _,_ ___ '"·"' ;,.,,;,):)~ 



. . 
22.015(c) Background samples 

Organic results 

--~~1--- ·- ---~i:------·--t--1r:r+-------~---·--- 1600 0.1 
nla 2.9 

~~~!U-~~~.l!-~-~---~-~--~io~·wc2!!il-. -.-!..l..i:W-·-._·-~· -··-i·-.. ~- -· · --- --···- · · ··hiiaie oi-- --···---·it& --.--·--at.·-··----
AAB7971 <350 <350 <350 c350 AA87972 ..... ---- ~35o . .. . .. ~3so··-· .... ··-- c350 c3so-·------·· 

oe-9902 · 1 a -o.s ··- MB7973 ·· · -- · -- - ~37o - · ··· · · ·· ~37o- - · · -~37o · - c37o -~37o ---····-- · 
0 ~ 1 . -· ""M87974 ·-- - ··-· . ;;360 - <360- -. --- - <360 -.- - ·-----~360-··-· -- ··-- ···---~360------··-·-

06-9903 . o-o.s- M87975 ·- · <340 · ·- ·- ~340-- ·-·<34o · - ·-<340- -·--·-· --··-·- --~---- ··-
o- o.s - Mii7i7i- ··- · · · · c37o · - --~7o-- · ···· -·- -~s7o · ·- ··- ·····- --- <37o-····-- --·-··-<37o ___ _ 
o-1 M&7977 ··--·· - · ·· · <350 · - - ~3so ___ --·--- ~350··· ·· -- -·- ·--~3so-··---- ---· ···- ~350 __ _ 

22-9904 0. o.s Mii7978 -- <300 . <39()" ~00 -· . ·--<300 ______ ··-- - . -~390·----·-
2 - 3 MB7979 <380 <3BO <300 - <380 . . - . -- . . ·- . ~380 ------·- -· 
o-o.s AAB79110 <4oo <400- c4oo .. --c4oo-··- ·--------~.ioo·---····-
o -1 AAe7981 <34o · · -~340·-·- -- ·-· <340 · · - · ·--~-------·---- <340 ______ _ 

o- o.s AA87982 <360 . ~360-- .... -- c360 -- . --·- -<360 ______ ---------~360·-·--·--

o.f7·-01517~~=~= :~~ :~ ~~ -~~~~-~~ ·-:~---~~~~:~---~~-~:.·~--

22-9905 

22-9906 

n1a Not aoolicable. 

·:::r,.·_.>i··· :~;{';,; ::~~· ..... ~~ :. ...~ -.:'{:.;- ~~~..:;~ .. ~l~-~~~.;:,, ..... :.·~!'-~-· ~ '.j<;,J~;-~"1 r.: :.:~.5r.~.:-..; ;"'jdi$(.__ 



~. 

:. 
-··\., ·-- • ·~·'· .... ·:· ., : .. r-~r"'"·... • tv"1:·-::r· 

SAL 
UtL 

Location 10 oeDih '"j I sanl)ie io 

-~:'' 

06-9901 

06-9902 

06-9903 

22 9904 

22·9905 

22-9906 

0-0.5 
2-3 

0-0.5 
0- 1 

0-0.5 
0-0.5 
0- 1 

0-0.5 
2-3 

0- 0.5 
0- 1 

0-0 5 
0-0.5 

OTi- 1.17 
. - - I ·-· -

nla Not aDPiicable. 

AAB7971 
AA87972 
AA87973 
AA87974 
AA87975 
A.\87976 
M87977 
AAB7978 
AAB7979 
AA879ao 
AA87981 
Al\97982 
M87983 
AA879a4 

nta 
nta 

22-015(c) Background samples 
Organic results 

1600 
nta 

7200 
Ria 

29 --·- .. -. ·-··--· 
nta 

Oibenzofuran Diehkir0b8nzene t1:2Ho:i I bidllciiObeniene (1:3} ini=i I oichlorob8nzene H.4) ;o~ 
<350 
<350 
<370 
<360 
<340 
<370 
<350 
<390 
<380 
<400 
<340 
<360 
<350 
<340 

<350 <350 <350 -- .... - ... . .... . ... ······ . -~356 <350 <350 
··- - ··- -·- - --

<370 <370 <370 
<360 <360 <360 ·-· .. - .. --··. ·-······· ·- ·····-

<340 <340 <340 
<370 

.. -·· --- -~37o ·- ·· ·· ·-<370 
••4• 

<350 <350 .. ·- ~350 
...... . 

<390 <390 <390 
<380 <380 <380 
<400 <400 <400 
~340 <34o <340"" 
~36o . .. -- ·- -

<360 <360 
<350 <350 -· ... ·- ~~~---· 
<340 <340 

-- -···-. .... 
<340 .. ··-

. .. - . ··-··- ---·----·- --······-··---·····-··· -·-- .. -····. ~ ·-

1 
:l 

_ __.. __ .~o~s.·.;.·.;' ..... · ... ~ "·~•~·--~:- ...... !_,_- --~.~. ' ".: ·~ 'e"'t'lf~j\,;fil 



::· 

.. 
22·015(c) Background samples 

Organic results 
SAL~ --- -us 64000 80000Clt L 1600 -- ·--·- -· --- -=~ ~-:Qn ___ =-==----~"'~-~-=--::=-- _____ . _ .. --~- ~--.-.. -~·:=:- _ __ wa ~---- L -~---_ .!1!~ .. --.. -. ---

Location 10 ft. ,-.late · 
06-9901 0- 0.5 AA87971 <710 <350 <350 <350 <350 2-3 ... AA87972 . --- ···- -<710 ---<35lf -- ·- ·- --~350 ___ ----:c350 ___ ....... -·-----~350 ____ -
06-9902 o. o.s Mii7973 <73o · ~37o ··-----·-- .. -~37o_______ ·----<37o ___ --·-----~37o ____ _ 

o:1 -- AA87974 · ·---·- <73o · --·- ··-----~360 ________ ------<360 _____ --~60--- ---·-<3io __ _ 
0. 0.5 AA87975 <690 .. <340··· .. ... <340. . --· -~~---·-·- -- -- ·- ~340----· 

o~o.s ·- .MB7976 ·-· ··<74o -- ---~37o ___ ··- ·· ·· <:i7o ··- <37o ___ ---- ~7o ____ _ 
o · 1 M87977 <690 <350 <35o . . :C350 . . . <350. . 

o · o.s M87978 <780 <390 <390 ... <390 -· ~390·-- .. 
2 · 3 M87979 <776 <38o .. <38o -· --<380 --·-- ...... ---- ~380- -. 
o-o.s m7980 <&oo <4oo ... <4oo ---·-:.:•oo···---·· -· --~4oo·----
o- 1 m7981 <690 <34o · <34o - ---- <340 _______ ---· ···----<340 ______ _ 

o · o.s M87982 --· ...... <720 . -<360_____ - - . <360- -·- ----- <360 ____ ·---- -~36o~------
o-o.s Me7983 ~110 ····~so·- <350- -------<350 ________ ------- -----------

o 11- 1.11 m7984 --- <Goo · · -- <34o - --· ~34o - ~- --~=~-~-~~=--= ---~-~~~-~-~--=~-~---

06-9903 

22-9904 

22-9905 

22-9906 

n1a NOi aoofiCabie: ... ------------· ·--- - .. ···-·----+ .. --·-------

... 7 

-~~;~;Jxi:-"~L~~.~:;):~-~--;~4~~~isJ~~*-~i~,~.~i':~:;..;:-i~'-;~I~~J.~~is1\t1?1::~:~~~t~r1ti~~yl£~&~~~l~it~~s~~;~i!;+J~~l:~~:,::~~::,_-;, __ . ~ ..... _.,._.._L ·•)'-"_ 

.·; ., 

.,· .. 



-(,_{ .... - • ~::-'· ....... ;''' .. ;,_, ...... f....,. -.:·.,o~~JU" 

~:..· 
,· 

~--· .. -·-· -· 

Location io De0th (iij 
06·9901 0-0.5 

2·3 
06·99<12 0-0.5 

0- 1 
06~9903 0. 0 5 

0-0.5 
0- 1 

22-9904 
I 

0-0.5 
2·3 

22-9905 I 0. 0.5 I 
I 0. 1 

22-9906 0-0 5 
0. 0.5 

1017-1.17 

nta Not aooiicable. 

SAL -Utl-

SamoleiD 
AAB7971 . . . 
AAB7972 
AAB7973 
AAB7974 
AA67975 
AAB7976 
AA87977 
AAB7978 
AAB7979 
AA879e6 
AA87981 
AAB7982 ..... -- .. 
AAB7983 
AA87984 

22-015(c) Background samples 
Organic results 

160 1 . 1 ---······- ·--n,.a ----· -- ---- ··-¥-----· ---· -------·-rva _________ -
nta 

Oir\iif0i,ilen01 (2.4-i ---------- .. --~f -.j Oinitrotoluene 2.4· ------- -·.. .. . --~ f --i Oinitrotoluene 2,6· 
<1700 <350 <350 
<1700 <350 <350 
<1800 <370 <370 ... 

~~~()Q <360 <360 
<1700 <340 <340 
<1800 <370 <370 
<1700 ~3so <350 
d9oo <390 <390 
<1900 <380 <380 
<1900 <400 <400 
<1700 <340 <340 
<1800 <360 <360 
<1700 <350 <350 
<1700 <340 <340 

- .. 

---·-----

~Patel 

3200 -~~ 
32.5 3.3 .. 

FiuOriulth&M iFbiene 
<350 <350 - . "-··· - . 

<350 <350 
<370 <370 ¥·---- -··-
<360 <360 
<340 <340 
<370 <370 
<350 <350 
<390 <390 
<380 <380 
<400 <400 .. -- -.... 
<340 <340 - .. ·---·--··· ··-- ------ ·-· 
<360 <360 

.. -----
<350 <350 
<340 <340 

.. -- -------- -·--·····-· 

0.44 ------ --~·---nla . . 

Hex~ene 
<350 
<350 
<370 -
<360 
<340 
<370 
<350 

I <390 
<380 
<400 --·· .. ··--·· 
<340 ·-· __ .... ¥·-··---· 
<360 
<350 

I <340 

. - ----------- ... ! 

-~ 

~ ~c:,~ 



SAL ··-un 
90 ·-··--··. 
nta 

22.015(c) Background samples 
Organic results 

560 
- r--• -------·---·--• 

nta -· ·-:----\-- - ! \- 7:0-·· 
location 10 Derlth tti.> I SanJ)Ie •ol HexachiOrotJUiadi&iie H&x&c~adien& Heicachi0ro8iilano 1· incteniii1:2.3-ciikwrene 1 r- · ·--
06·9901 0 • 0.5 AA87971 <350 

2 . 3 AA87972 - . <350 
06·9902 0 . o.s M87973 <370 

0 · 1 AA87974 c360 
06-9903 0 · 0.5 M87975 c340 o . o.s -- -AA87976 ---- ··---~37o · 

o . 1 MB7977 .. - ·-- . ~350 
22-9904 0 . 0.5 AA87978 <390 

2 · 3 M87979 <38o 
22·9905 o. o.s MB7980 ~4oo 

o . 1 AA87981 c34o 
22-9906 0 . 0.5 M87982 <lSo 

0 . o.s M87983 <350 
o. 11 . 1.17 At\87984 <34o 

... - J. ... -
nla Not aoolicable. 

<350 
····~350 .. 

<370 
<360 

..... ----~~~l __ _ 
<370 

. - ~350"" 

c390 
c38o -<400 .... 
<340 
<360 
<350 .. 
~40 

~50 ~50 ~50 c350 ·- ··-· ·--·------~350. . - -· --<350 -
~~?«? _ .. _· .· ~--~-- ·----~~:~tQ~ __ . ___ · ···~zf_ 
~~~- ···-·· -----~~~--- ·---~-
<340 <340 <340 
-~37o ____ ·--d70 ___ ~ro--
<350·---·-·· ·-·----<350 -·-- - .. --<350-
<300 ----····· "<390····-- --. ~90---· 

.. -··-- ---. - ---·-·-····-------····---- ---------
~~. ··- --··--·-·----~~-------- .. <~----
<400 <400 <400 ... - . . .. ---·. --------- .. ---·· - ----- .. - ...• 

<340 <340 <340 c360 ·- .. -·--~350····-·- ·-<360··· 
<lSO ---- -. -· --~350- --·---··· - <350----
~340 ~--·- .. ·-·~:-~~~--·-:· ·: .. :-~~ --~-~~-.-
-·-···-· -1 

:-'; 

<; 

-i 

··.ot~ 
:.:;l.; 

iB!fifii2~~[ili,il\d~~~~illfil.iiil~~~:J~~~i'Qi~~:.i~oii~iiiiilill1ililill~iillliii:iii'lli.tlllt.iiitlt.0~1ioiiliiailiillliil:alliiii.ili~~g~~~;i.ii;;l:iiiiilil~mlll:iio:!:l'ii<~-'!~;~i:Liill~·,.-.._;.;·-::.,.-;;;;.:;,;{\:t.t:r.:.;.;.-iii~"-~:!;'·!i!-h! ..:;z·~~~~!l--.t)":·li.4lfll} 



~ 

.. 
-.(\ .:- ·-- d. ~-""'··- ..... .; ~~ .. ~ f'··. .. ~~ ....,J.j 

SAL 
uti. 

Location 10 Depth (ft.) sarnoaeio 
06-9901 0-0.5 AAB7971 

2-3 AAB7972 
06-9902 0. 005 AA87973 

0 ° 1 AAB7974 
06-9903 0-0 5 AAB7975 

0-005 AAB7976 
0 ° 1 AAB7977 

22 9904 0. 0.5 AA87978 
2-3 AAB7979 

22-9905 0 ° 005 AAB7000 
0. 1 AAB79a1 

22-9906 0. 0 5 AAB7982 
0-005 AAB7983 

017-1.17 AA87984 

n/a Not awliCableo 

nta 
nla 

22-015(c) Background samples 
Organic results 

nla 
o64 

nla 
nta 

Meiilvi~4.~ciinitr0iiheooi 12:i Mei"~hit1aiene i2-i MetilyiPheOOf i2:i 
<1700 <350 <350 

- . -~-- ---- ·-
<1700 <350 <350 
<1800 <370 <370 

. - .. 
<1800 <360 <360 .. ·----
<1700 <340 <340 .. 
<1800 <370 <370 
<1700 <350 <350 
<1900 <390 <39\) 
<1900 <380 <380 
<1900 <400 <400 
<1700 <340 <340 
<18oo <360 <360 
<1700 <350 <350 
<1700 

0 
~34o · . - ·- --· 

<340 --
- . ·- .. ---- .. ·- ...... 

·~ -- ---
---- --·--- ---- I 

·-~: ·-·-1 -·-f.~ 
I 

Met;·-· ····-·i i4=1 N8~h8iene 
<350 <350 ...... -~350'•• ·-- -------- ---

<350 
---~376 ___ ··--.c37o---

--- - ~360 -------· ----<360-· 
-·- ~34o .... - .. ~340 --
- --··-- --· ... . . ------ ... ----

<370 <370 
"<350 --· - . --- -· ... 

<350 
<390 <390 
<380 <380 - -.- ...... 
<400 <400 .. ·-- --. --

~34o · <340 - ------------ --- .. -- -·- .. ··-· 
<360 <360 - - ' - .. - -·- ·--- --- -·-
<350 <350 ...... ----·- ·---·- --<340 ___ 
<340 ··- ·-· ---···-------· -------- -·····--

--------- -------· 

. Pue.IG .. · " ,_ . . · · 

nta ----- ·-- -----
nla 

Nitroailiii08i21 
<1700 

---~1700 ---
----------

<1800 ------------
<1800 ·-----.- --- ----
<1700 ------- .... ···-· 
<1800 ---- -. -. -. 
<1700 --- --- ... --
<1900 ..... . -- - -
<1900 

---··o <19oo - 1 
--·-·<1700 ... 

... ___ -.-- ... -
<1800 ----- ·-· .. ·-
<1700 

-~-----·· --· 
<1700 ----·. --- ·--

----··-------· .. 

.-.:- •• .o_;__ ... _~--~-·::!.':.-~~~; 



22.015(c) Background samples 
Organic results 

SAL 
·--UTL -

240 
~ ···-·-----·- .. __ 24~-----'--~~--- '---~---_I sooo J 0.1 

nla l nla I nia I nla 1 nla nta 

Locatiorl io I Dei:iih (it.)., samDi8 10 I Nitroaniiiiie i3:j I Niioaniline i4:) rNitrobenzeneT~ ~2-i 

06-990l I :~-:a: mmi -:li I 1~~ ·- --~~~ --. -il--= ud-9902 
0 . 1 M87974 <iiOo <730 <36o -- <360 

06-9903 0. 0.5 AA87975 <1700 <690 <340 <340 o- o.s m7976 · · -~ieoo <74o <37o ---- <37o 
o. 1 M&7977 -~17oo <690 · · <350 · <350 

22-9904 o · o.s MB7978 . - ~1900 <78o .. <390 - - <390 --
2-3 MB7979 ·- <1900 ~110 .. -----~380- -- -. <380 .. --

22·9905 o- 0.5 M87980 <1900 <800 <400 . . <400 
o- 1 MB798t <17oo <690 <34o . <34o· 

22-9906 0. 0.5 M87982 ··-·· ~1800 <720 . <360 ..... ---· <360 
o. o.s M&7983 ·- · · <17oo· <7io ·-- -· -·<aso··--· ··· · <350 --···· 

o .17 . 1.11 m7984 <17oo <6oo <34if -·· <34o 

n1 a NOi aikabie. 

114-ll Ntlrosodi-I1-DfOIWiamine IN-1 
<1700 <350 
-~17oo·--·- -·------ -·-·.caso·--·-- ·· 

.. --~1800___ <370 ---- --
... ~1800___ ---- ------·~360"--··-·-· --

<1700 .. . ·-· - .. ·-d40-. 
----- <HiOo·---- -----------<37o··-- -- · 
. -_ ~~I~-~= _ -=~-~=~-~-~--<3~~~-~~- :~ :· 

··- --~!~ ------ -··. <3~-- .. ···- .. 
<1900 <380 

. ·-~-~~~ ~ ~- --~-~--- ----~--~~®=~-·: ~--
<1700 <340 ··---<1eoo·-- --<360 _____ --

------<1706-- ---------~50-·····--

. ---·~700-- -·-------- <34()" ____ _ 
···- --··----~---· -·- -- .. -··· 

---4·---------------

I 



!"'""""'",, 

-.:'"'J- • ::r-r'-.,·:.,·dt.~··-rr .... "'l s~.,('. ... 

SAL ......... ·-·· -- un.-··· 

Locatiofl io Depth (rij sa~ieio 
06-9901 0-0.5 AAB7971 

2-3 AA87972 
06-9902 0-0.5 AAB7973 

0. 1 AAB7974 
06-9903 0. 0.5 AAB7975 

0. 0.5 AAB7976 
0. 1 AAB7977 

22-9904 0. 0.5 AAB797e 
2-3 AAB7979 

22-9905 0. 0.5 AA87980 
0. 1 AA8798i 

22-9906 0. 0.5 AA87982 
0-0.5 AA87983 

. 10_1_~-1.17 At\87984 

nla Not applicable. 
- ...... -

... 

22-015(c) Background samples 
Organic results 

-----0:!)14_.. . - - ·------~--- 5.8 ----------nta nta nta -· . . . ·--

Nitrosodimelhvlamiile iN~i Nitro . - --q ------- ·:;· ·---- :a 
n:rlamine [N- Pe '"""" 

<350 <350 <1700 - .. --
<350 <17oo·-·····-· <350 ·-· . . .. ---. -· 

<370 <370 <1800 - --- . --·. 
<360 <360 <1800 
<340 <340 <1700 .. -

<370 <370 <1800 - . - . -· .. - ····-
<350 <350 <1700 
<390 <390 <1900 
<380 <380 <1000 - . 

- . - .. -- . ---·-
<400 <400 <1900 - ..... . . - -·- -· -.. . ... -- -- -·- ·---~---· 

<340 <340 <1700 - - -... -
-~1800 -··-·-<360 <360 

<350. <350 ~17oo··· ·· --

<340 <340 ~17oo -·· · · 
... 

..• ... ~ .. ·-- -· -· - ----------·-

. ,_,.....Jaa l2 ··'···-~- .~ . · - ·· . • · 

nta . 480_~ 2400 
-24:-2- ~2.8 nla ... -· .. ·---- - .. ··- ·- . 

Ptitmafjhrene 
-- --;-

Phenol -P¥rene 
<350 <350 <350 

-----~350 --·- <350 <350 
· ·· · <37o - ·- <370 <370 -···-·- --- ··-·--

~360. <360 I <360 
.. ~346 .. - ·- • • . I 

<340 <340 i 

~376 .. <370 <370 ....... -- .. -. --· ... 
-~350"' <350 <350 ··- -- -- ···-·· 

<390 <390 <390 ·-·- ... ---·· -- ··-
<380 <380 <380 

-··· :.:4oo --· · 
<400 <400 - ....... _- ----- -·· ------

<340 <340 <340 .... -- <360 ...... "<360- <360 ... ·- --- ... ·-
<350 <350 <350 ·------····· <340 .. <340 <340 ·-·- ... ----· . -

-·--------- . -----1--··-······ 

. -:!~~ ;~_~":.£.-u.:. ., u:."~~~' 



22..()15(c) Background samples 
Organic results 

-- +-~~~---~ ~s: .... ------t---s:o:~---~ 64 
IVa 

IVa 
nta ··-·· -~---··-·· --··~·· --... ~----··· ~ --- -· 

Location ib oeoitt iti.) - -·· -·- io r~ene i12:4-i tridii0i~~~U2._4.5-i r·: --------·-· -H24S:i' siift!st--=s:en-3-0i j3.be!a.J (!6 
o6-9901 1 _ o _ _. o~s __ -~~?! _ _ _ _ _ __ -~~~ . _ -· ..... ~~?~ __ ... _ .... _ .. __ ----~~~ _____________ ~~ ______ _ 

2 - 3 AA87972 <350 <1700 <350 nfa 
06-9902 I o- o.s- - Mii7973 c37o <1800- .. ~7o ... _ .. - ----- ·-·---~---- .. ---------

o-1 . Mii7974 c360 <1800 .... - ~360- ---- -------·--·--n;a ________ _ 
---·-·-- I .... -- -------- ·---- .............. .. .... ----------.. ---... ---------------- ____ .. -------··---

06-9903 o -o.s AAB7975 <340 <1700 <340 nfa o . o.s--· Mii7976 ---· · - · -:ca7o ·- · · ~1800 ·- ·--- · · -::37o _____ --- ------n;& _____ ---
o-1- Mii7977.. ~350 ... <f7oo_____ --~350------------------------n,;a·-----------

22-9904 1 o. o.s m797a <390 ~1900 --~3oo ____ ....... ·- ·--- -----··n;a .. __________ _ 
2-3 MB7979 <380 -~1900 · · -·<380 .. _______ ---------ilta··--------------

22-9905 I o. o.s M87980 c4oo . - - ~1900 ---- . ... -<4oo -------- --··- ---- ---rlia ___ .... ---· 
o. 1 Me7981 <34o <17oo <34o ---- -· .. -- -- -.va ------ --

22.9906 
1 

6 ~; ~1~i7 51- iE · ~l$ · ~a.~~ ~~ ::·-~-:~-_:_-s~C~- ::: 

nta Not aPPiiCabie. ·-------- -----~-------



~. 

-~"' ... ··-- .. -::--·· ... ··· ....... J. .... : .. ..._. ·~..-""!:-:~-.: 

SAL 
- Ut[ . 

0
2--

035 I ~~;:72 1 
o_- 0:5 I ~~?~?3 
0- 1 AAB79741 

o -o.5 AAe7s 
0 - o.s AA87976 
o -1 AAe79n 

22·9904 0 . O.S AA87978 
2-3 AA87979 

22·9905 o -o.s MB79ao 
o. 1 M8798i 

22·9906 o -o 5 AA87982 
0 - 0.5 M87983 

0.17. 1.17 M87984 

nta Nat a®iiCabie.· 

nla 
nla 

nta 

nta 

500 
n/a 
n/a 
nta 
nta 
nla 
nta 
nta 
nta 

" 

22-o15(c) Background samples 
Organic results 

IVa _ .... -- n~a· ... 

nta 
nla 
nta 
nta 
nla 
69o 
nta 
nta 

n'a 
.. ·····-- ·- ····-· ----------··-···--------···--

n'a 

nta 
nta 
n/a 
nla 

1100 
2!i00 
980 
,~a 

... <,rj, 
t:f 

·, ,;:_;,.:~~i.i_;~;·~' 



ANNEX 6.10 

SUMMARY OF COMPOSITE AND GRAB SAMPLE LOCATIONS 

.. 



, ...... 

Outfall 
Reach 

S1 
51 
S1 
51 
$1 
51 
51 

Pond 
Pond 
Pond 
Pond 
Pond 
Pond 

52 
_S2 
S2 
S2 
~~ 
52 

53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
S3 
53 
sa 
53 
53 
S3 
53 
53 
53 
53 

SUMMARY OF COMPOSITE AND GRAB SAMPLE LOCATIONS 
FOR SWMU 22·015(C) 

LOcatiOn tO SampleiO Grab Composite Sample 
Samole !tot Grabs) 

2001 • 2003 AAA8581 3 
2001 - 2003 AAA8582 3 
2004. 2009 AAA8583 6 
2004. 2009 AAA8584 6 
2004. 2009 AAA8585 6 (fO)• 

2004.2009 AAA8586 6 
2004. 2009 AAA8587 6 

2004 AAA8588 1 
2004 AAA8589 1 

2007 AAA8590 . 1 
2007 AAA8591 1 

2008 AAA8592 1 
2008 AAA8593 1 

2010. 2012 AAA8594 3 
2010. 2012 AAA8595 3 
2013 • 2018 AAA8596 6 
2013. 2018 AAA8597 6 
2013. 2018 AAA8598 6 
2013 • 2?18 AAA8599 6 

2019 AAA8600 1 

2019 AAA8601 1 
2020 AAA8602 1 
2020 AAA8603 1 
2021 AAA8604 1 
2021 AAA8605 1 
2022 AAA8606 1 
2022 AAA8607 1 
2023 AAA8608 1 
2023 AAA8609 1 
2024 AAA8610 1 
2024 AAA8611 1 
2025 AAA8612 1 
2025 AAA8613 1 
2028 AAA8614 1 
2028 AAA8615 1 
2027 AAA8616 1 
2027 AAA8617 1 
2028 AAA8618 1 
2028 AAA8619 1 (FO)• 
2028 AAA8620 1 

Sample 
DIDth 
o-e· 
Tuft 
o-e· 
0-6" 
0-6" 
Tuft 
Tuff 

2-e· 
8"/Tuff 

2-6" 
8"/Tutt 
2-6-

8"/Tuff 

0-6" 
Tuft 
0-6" 
0·8" 
Tuff 
Tuft 

o-e· 
Tuft 
0-6" 
Tuft 
o-e· 
Tuff 
0-6" 
Tuff 
0-8" 
Tuff 
0-6" 
Tuft 
o-e· 
Tuff 
0-6" 
Tuff 
o-e· 
Tuff 
0-6" 
0-8" 
Tuff 

? ... ... 
-· .... 
/ 

• 
~ 

. ·~ 
; 



SUMMARY OF COMPOSITE AND GRAB SAMPLE LOCATIONS 
FOR SWMU 22·015(c) 

SuMMARY OF COMPOSITE AND GRAB SAMPLES 
· . · COLLECTED FROM SWMU 22.015(c) 

2 ) 



SUMMARY OF AREAS WHERE METALS IN SOIL EXCEEDED SALs (cont.) 

Element I SAL 51 Channel 52 Channel 53 Channel 
Stained Pond Unstatned Stained Unstained Stained Unstained 
Channel Area Bank Channel Bank Channel Bank 
Soil Tufl Soi Tufl Soil Tuff Soil Tuff Soil Tuff Soil Tuff Soil luff 

~a 400 X 

~. 11.6 X X X X 

:ct 80 
:r_lNot• 1 34 X X X X X X X X X X X 
:u 3000 X X X 

• NIA 
Nl 1800 X X 
lib 400 X X X .. 

e 400 
560 

:0 . 24000 
... s-137 4 
Sr·90 15.9 X 
Cn 1800 

Notes: 1) The chromi:Jm value shown is the LANL background value. 

3 

I . 
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I 

j 
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ANNEX 6.11 

TCLP AND HCL EXTRACTION RESULTS 

.. 
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~:~~~: ~ ccontt..,..,, 

u••••••- CST QUALITY ASSUIAIIC:E aEPOIT ·--
,,......., br: II. ICOZUIAL on 1S·jqy·199S 

MTIIXa • MAUST: OEI 

MIL·STCI'a 1:490 PIIOIIE: 5•4116 

. . 
liiiOtla*t ... ,. ... 20 

W'#··-- UfM Of CIJI <p·ILIIII!> 9C W!LJI M WITH THIS IATCft . . . . ~ . . . . . .. 

......,.. MALYTIC& MALYI I CAL ac IC CDI'UTICW .. MM. till IIIULf wan a am utili VALUI utCEITAIIn DATI CXIIIEIIT 

-~-·1.• 440. 44. UG/L 500. 22. S/15195 UIIDII Clll~ ...• ,, ... 410. 45. UGIL 491. 21. S/15195 UIIDII Clll~ 

OO.$t?CI 450. 45. UG/L '"· zt. SltS/95 UIIDEI CIIITIOL 

There.,. • bUnd Duality Control •tertele rv\ with the ~ln .-.ported llbove fot' one of the follwtne rHSonl: 

-
. )f Clftly llplft CMI•bllnd) IC 8111Pt• run with thll ._,. betc. .. 

-
- 10 IC ... fer tala CGNtttuent n •trfa type ewllebte wUIItn CIT 

4?'!4f"' 
CIA Officer 

5- ;s '1 s i · t$'· '7£ 
tate Oete 

) 
.!:.: 



··~ .... 

The control status o1 the prectedlng data was evaluated using the standard statistical criteria set forth in 
'OUility Assurenc• for Health end Environmental Cheeistry: 1992,' LA·12790·MS, Vol. I, pp. 19·20. 

w· ~ .. •••••••••••• ............. *********************************•••************************************** 
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.... -···· CST ANALYTICAL REPORT ........... 

Prepered br: II&. on 17•MI)'·1995 

IIGUUT ..... , 21925 MATRIX: II AIIAUST: AAS PROGUM CODE: MA51 

CMIII: lfcbercll-ro GROUP: ESH·tf MAIL·STOP: K490 PHONE: 5·4116 

IIOTIIOIIIU ,., 

e»mMMI IMPUII 

UTGB _.LI AlAI. YTICAL AIIAL YT I CAL ANALYTICAL ~ETIQI ... ... AIALTIII TfCgiU RESULT UNCERTAIITY UNITS DATI COMIIEIT 

U•l001 ts ..... t AI ITVM c s. Ulil&. 5115/95 ....... ""'•'. CVM z . 0.2 UGIL 5/17195 

·-~.-· ..... ,. ITVAA c z. UGIL 5115/95 

-~- "·*AI ITVM c s. UGIL 5115/95 

-~- "-· CVM c 0.2 UG/&. 5117/95 .... ":.... . ITVM c z. Ulil&. 5115/95 ·- tS~- AI ITVM c s. Ulil&. 5115195 

••• ts.-s• CVM c 0.2 UGIL 5117/95 ••• 95 • .., • ITVM c z. UGIL S/15195 

CUSTCII8 ...... DUPLICATII: 

Mf(illl ..... AIAUTICAL AlA&. YTICAL AlA&. YTI CAL CCJit\.ITIGI .. ... AlA&. Till TIC .. 1M IIMT UICIITAIITY UNITS DATI CCIIEIT 

ZZ·IOM 95.01661 AI ETVM c s. UGJL 5/15195 ... 95.01661. ITVM c z • UGJL S/15/95 

MTIIII •riCDI 

CUI TaMil ..... AIA&.YTICAL AMCUtT AMCUIT CQIILETIGI ... ... MAUll I TICIIIIIQUI SPliCED IICCM:UD UNITS DATI a..iflf 

U•2024 ts.CIIMI AI ETVM 10. !S. UG/L 511!195 
22•2024 95.111661. ITVM 10. 9. UG/L 5/15/95 

-·--•••••••-............. •••••••••-................. ~ ...... ar ...... H• ...... •••••••• ..... ••••••••...,.••• ........... .. 

~) 
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REPCIIT IIUMIII: 346110 <c:oncf....a) 

.......... CST QUALITY ASSURANCE REPORT ••••••••• 

Prepared ~: IRL on 17·Mey·1995 

IEGUIIT .._R: Z19ZS MTIIIC: Sl ANALYST: AAS PROGRAM CODE: M51 

CIWIIIla lfc:Nird 1...-o GROUP: ESM•19 MAIL·STOP: K490 PHONE: 5·4116 

PAGE: 

'"W Qf CCI!IR SJIM Of erg <p·ILI!!IU 9C SAMPLES !\l!l WITH THIS BATCH 

..... ANM.n&CAL AIIAL TT I CAL QC oc COMPLITIOII - MALYI II IIU.T UICIITAIIITT UNITS VALUE UMCEITAINn DATE CC»>MENT 

I OO.IM17 AI 24. 5. UG/L 25. 1. 5115195 UIIDER COIITIC\. 
I OO.IM17 • Z6. s. UGIL 25. 1. 5/U/95 UIIOEI COIITIO\. I 
1 00.30661 IIG 4. 0.4 UG/L 5.04 1.05 5/11/95 utiOER CONTROL 

SlMIT Of CO!!I!Ql SIAM Qf ILI12 OC MLII !U! Wl!N THIS IATCf! 

Ttlere wre no blfnd Oulltty Control •terlela IV\ 11lth the U~~PlH r.ported ebove for one of the foll011lng r .. sona: 

Only ""'lttetlw dlte r..-.ted 

Only Open (nan·bl lnd) at Nlllplll IV\ 11lth this IIIPl• bitch. 

ItO QC llllpl .. N\ 11fth thft llllpll bitch. 

~ 
'I • 

HPOIT lll.MER: 34610 ~ )~%/>),~ 
QA Offi!r Anllytt . .,, ... ,. T•• Leeder 

~ 5/n/qs -~i.;ft.( 
} ) 

.5/n/ts 
Dete Dete 

~ 
I Dete Oete 
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TN corittol.tt•t .. of tlw preeeedfl'll date.,., eveluat_.. uaing the standard statlstlcel criterte set forth In 
•euet1t1 biUI"ence for M .. lth Wid lnvfrora~ntel Ch•lstry: 199Z,• LA·1Z790·MS, Vol. I, pp. 19·ZO • 
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Seven son 
Environmental 
Services, Inc. 

Mr. Seth Glft'OI'd 
ERM 
~0 Trillicy Dr. 
IAa Alaaaol, NM m44 

:ilJOtll 

May 25, 1995 

RB: Allalyticalfi'ra1abilit)• Work for ERWGolder Project No.: TA-22-olS(c) 

Dear Mr. Gifford: 

SevenSOD EDYUanmental Sctvic:cs. Inc. is in _the process of completing various analytical test 
medlOds on tbe s;unpJc received by our trealability and analytical tcstina laboratory, Wure 
Stram Tc:chnoloaJ, Inc. Per your requests, the following work was implemented: 

1) c:baraccerize soil sample for total and TCLP (Method 1311) RCRA metals; 

2) caaduct a shorta1ed bioavailabillty cxtradion method on the soil sample for the 
RCRA metals; . 

3) evabwedara for purposes of performing MAEC"'TT'E.9 treatability stUdy to reduce 
lMcbability and bioavailability of R.CRA melals; and 

4) analyze the sample and its TCLP extract fluid ror total hexavalent chromium. 

Tbe analytical daaa for R.CR.A rndals as both totals in soil and for RCRA toxicity in TCLP 
exuact sugcst tbat the sample of malaial received at WST was not hazardous under the 
cbaractaistic rule of the R.CRA rqu.lations. Therefore, Se\'Ctlson did not perform any 
MAEC'ITJ"SI cbamica1 treaamcnt studies on the material. 

Sevenron ·diru.-1 the results with ERM on May 16, 199S over the telephone. It wu 
~J.;Gd t."iat Ga.uia""Wiuu vf th& biu.v-aibbility of the u.aals may have signifiea.nt impact to 
pocential rilk •uenmcnt acdvities applicable to a possible c:ourse of remedial action. Sevenson 
indicated that a sbonaJed vet'Jion of an in vitro screening rest to evaluate heavy mecal 

92 ... ~ !'~ ... ;llfl '' ' l . . .• h I\ • 
0 

'. • '• ' • • 1 

1\n L':l;ral C)up··•'t"'"'•' _.,,,,,r,v•::r 
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; 
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I 
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SEVE:'\50:'\ ~IDWEST 

- -----

Mr. Seth Giffoftl 
May 2$, 1995 

Pqc2 

. a.,vy meW COIICCDuations in the HCI euract, the data sugesa tbat 
~iiiHIIB:t· .. rl aae pilrceat ( <O.Sii) of the toallcad and eYea lea tot total chromium 

,.,. .... ia die toil is sutcepdble to ctisa•snciation in simulated conditions of the 

;c·UIPJ~.·~~~t:~t•·· wu noti6Dd by ERMI<:ioldK tbat the ~tate of New Mm=o hid 
RIIIIDdill acD.1Il ~ tc. chromium wu .._.. upon a IUial bc:mvalent 

801 ... chromiuia (lrivaleAt + hexavalent vaJeocc forms). .sevea.. 
·_. ... did haw.tecaatly developed draft aaalydcal mcdJod (a"•c:bed) 
ell...., die pa .. tial of chromium osiclacionlreduc:licla (Cr (DI) to 8lld 
..... ~ .... •• ... pn:paadoa. SeveniOft allo iDfarmed ERM/Golder 

· ..... {ffttm MidiOd 1311) wu noc 111 appropriate mall'ix to examine 
(VI).. Durin& the ilietbod's sample prq~Uldion, air could be inuoduccd, 
~ Cbll wotdd:.atrect die oxidation SlaiC of chromium. On May ~. 

liiilielllilll D (VI) i'Delhod wu inldaled. 1bose results wiJI be forwarded upon tJJdr 

•IIYIICal daaa aa.cbed to thil letter are in prdiminary form and have not been 
• •JiaweM', .llued upon .the available ~ lhe IOil, if' it wac to become a 

~-••~· -,_ ... ...-. would .. be RCAA. baDrdous Cusuniina the samp&e wu 
· ~ le¥ell). Althou&h heavy ineraJi are present. primarily 

.;;:;.,.,~,_.; ·~ lilt IIICIIal ,Ucs appear to be overiy biaaccessib1e as screened 
M11bl. IDIIII~ conceftllllriaal in tile sampie. 

1 ~~,.,.. of two (2) papers rdadve to bioavailability of lead in JOi1. ~y seem 
to have'_.... ~~llftlt Ia lhe arena ol JUst Assessment ot heavy mecals. The scu:nce aad 
~~.,......., ~ubc literature closely support MAECTJ1'EI' chemical treatment process end· 
... ' ....... :. ... . 

~003 

) 



1!Z19 8J8 2S38 SE\L~SO~ YIDWEST 

products as developed in the mid-1980's and patenled more rea:ntly. 

Mr. Sdh Gifford 
May 25. 1995 

Paae3 

SbouJd you have uy questions, plcuc do not hesita1e to call. I trust this infonnation wW be 
uefu1 few your site. 

cc: B. Russell 
J. Williams 
file 
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·.' CLEANUP LEVEl. CALCULA nONS 
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The following equation was used to derive cleanup levels for carcinogenic 
compounds in commerdal/industrial soil: 

C ( ·'k TRx_ BWx ATx 365d!Yr mg,. g)= . 
EFx EDx [( SFo x 10~ kg/mgx /Rsou )+(Sf. x /Ru x (1/ f))] 

Where: 

Parameter Definition Units Default 

c cleanup level· chemical mg/kg 
concentration in soil 

TR target excess individual lifetime unit less 10 .. or 10-s 
cancer risk 

BW adult body weight kg 70 

AT carcinogenic averaging time yr 70 

EF exposure frequency days/yr 250 

ED expo!iure duration yr 25 

SF • oral cancer slope factor Cmg/kg-day)"1 chemical-specific 

m... soil ingestion rate mg/day 50 

SFI inhalation cancer slope iactor Cmg/kg-day)·1 chemical·specific 

m.., workday inhalation rate m3/day 20 

y volatilization factor (VF) for volatiles m3/kg chemical·specific 
particulate emission factor <PEF) m3/kg 1.11 X 101 

for non-volatiles 

)V-
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1he iollowing equation was used to derive cleanup levels for 
no.nc:arcinogenic contaminants in commercial/industrial soil: 

• 1 -~~c '''/c ) THI x BW x AT x 36Sd/yr 
Ac:#OII&.C"~ mg1, g a J 

EFx ED x[((ll RfD,)x 10 ... J:g/mg x /R_,}+((l/ R/D;) x/R., x 1/Y) 

Where: 

~ Definition Units Default 

THI target hazard index unitless 0.1 

BW adult body weight kg 70 

AT noncarcinogenic averaging time yr 2S (always equal to ED) 

EF exposure frequency days/yr 2SO 

ED exposure duration yr 2S 

RID. oral chronic reference dose mg/kg-day chemical-specific 

m.. soii ingestion rate mg/day so 

SP, inhalation chronic reference dose mg/kg-day chemical-specific 

JR., workday inhalation rate m3/day 20 

y volatilization factor (VF) for volatiles m3/kg chemical-specific 
particulate emission factor (PEF) ml/Jcg 1.11 X lo' (LANL) 

for non-volatiles 

'.• ~. 

·. 



Methodology for Establishing Cleanup Levels for Lead In Soli 

LEAD EXPOSURES 

EPA has not derived CSFs or RfOs tor evaluating the toxiCity of lead or lead co~unds. PreviOusly. EPA 
had considered the concentra,ion range ot 500 to 1.000 ~ lead in soil to be acceptable as an intenm 
cleanup level tor residential Comprehensive Environmental Response. Compensation. and Uabillty Act 
(CERCLA) sites (EPA 1992). ThiS interim cleanup level was proposed in a Certers for Disease Control 
document (COC 1985) on lead poisoning in children, as children and fetuses are considered the most 
sensitive receptOrs tor lead's toxiC end points. Even more current EPA (1994) guidance has suggested a 
lead concentration In soil of 400 mWkQ as the threshold level. However. more recently for residential 
CERCLA and RCRA sites. EPA has recommended replacing the 500 to 1.000 n9kg cleanup range and 
the 400 ~ threshold level with levelS derived by its Integrated Exposure Uptake Biokinetlc (IEUBK) 
Model (Version 0.99d). 

Because of the anticipated future use Of the Laboratory sle for industrial/commercial purposes. the 
residential exposures are not considered relevam for the site. The Callomia Environmental Protection 
Agency (CaiiEPA) has developed its own model (1993) to predict blood lead (Pb8) levelS in adults as well 
as Children. The CaVEPA model was employed In this assessment to evMiate potential adverse health 
effects to adults from lead In soil at the Laboratory site (see attached table). 

Similar to the EPA IEUBK model, the CaiiEPA meade! is used to estimate blood lead concentrations 
resulting from exposures via several pathways (inhalation of particulates. Ingestion of food. cllst. sol. 
water. and plant uptake). The contr1bution from tne pathways are added to dertve an estimate median PbB 
concentration resulting from n~Jitipathway exposure. In addition. the model calculates the 90th, 95th, 
~h and 99th percentile concentrations by assuming a lognonnal dlstrblllon with a standard deviation of 

'2 mgld. 

A Pb8 concemation Of 1 o f1'9'dlls the target Pb8 level tor exposure to lead In the environment. 
regardless of the source. Soun:ealncllde drinking water, grocery story food procllcts. soil (Incidental soil 
Ingestion and dennat contact), and the 8. 11lervfcn, the Galculation of a sol lead Cleanup level for an 
industrial exposure scenarto lncwet the contriMJtiOn to blood lead levels from nor.-sle SOUrQtS. 

The soil lead clti"'P level IncludeS tht oontrlbullon to Pb8 levels from non-sle soun:es as wei as on-site 
soil contiCI. SOil inglltlon, and lnhalltiOn pathwayS and was calCulated not to exceed the target level of 1 o 
"9'dl81 tht 85 percentile oonoentrallon. The c:orUct ra1t tor IOillngtiiiDn wu chlnged from 0.03 g 
soWc:tay to 0.05 g soWay to reflect lie on-site lncM1rtal exposure pathway. The lead concematlons 
used in the water and food Ingestion pathways are default va'- and,...... background lead levels 
that may be encountered In tip water and groc;ery store food pn:K:Iudl. AI other exposure t,.,ut 
parameters are dlfa~l vu.n based on a residential exposure scenarto. 



.,, .. ·-----···~~.,....,...--.,_,....,----.-.---~----'-----------------
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ASSBSSMBNT or~UHI 
DDARUIINT OV ~roue SUBSTMCBS c.'OI1'.l'ROF 

" 

- - - - - - - - - • • -INPUT- - • • • - • - ·· - - - - - -- - - - --- - --- - - - - -OU'J'Pln'- - - - - - - - -- - - - - -- - -- --- - --- - - - - - - - - - - - - - - •• 
MBDIUM t.BVBL ------ percentiles ------

50th 90th 95th98th 99th 
BLOOD Pb, ADULT (ug/dl) 5.7 8.9 10.0 11.6 12.8 

LEAD IN AIR (ug/m .. 3) li).01 
LEAD IN SOIL (ug/g) :U85 
LBAD IN WATBR Cug/1) 15 

PLANT UPTAU? 1•YBS 0•!10 0 
AIRBORNB DUST (ug/aA3) 50 

EQUATIONS, ADULTS 
Blood Pb ~te-apecific concentration 

Pathway ug/dl ccmatant in medium contact rate 
percent 

of total 

SOIL CONTAcr: 0.66 • lB-04 (ug/dl)/(ug/c:lay) 
2.98 • 0.018 (ug/dl)/(ug/day) 
0.29 • 1.64 Cug/dl)/(ug/mA3) 
0.84 • 0.04 (ug/dl)/Cug/day) 
0.88 • 0.04 Cug/dl)/(ug/day) 

• 3385 ug/g • 1.85 g soil/day (5 g/m•2 * 0.37 m•2) 12\ 
53\ 
5\ 

15\ 
16\ 

• 3385 ug/g • 0.05 g soil/day 
• 0.18 ug/m•3 

SOIL INGBSTION: 
INHALATION: 

WATBR INGESTION: • 15 ug/1 • 1.4 1 water/day 
FOOD INGESTION: • 10.0 ug Pb/kg diet • 2.2 kg diet/day 

EQUATIONS, DIETARY LEAD 
TOTAL DIETARY LBAD • 0.945 * 10 + 0.055 * Pb in produce (ug/kg) • 10.0 ug/kg 

LEAD IN PRODUCE • 10 ug/kg or 0.00045 * soil lead • 10.0 ug/kg 
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ANNEX 6.13 

VERIFICAnON SAMPLE CALCULATIONS 



SVIIMU 2·015(C) 
Vertflcauon Sample Calculations 

The required number of samples is computed using the followmg equation: 

The required number of samples is computed using the following parameters and 
assumptions: 

Parameter Assumotton Value 

Cl aiDha . the desired false oositive rate 0.05 

B beta - the desired false neoative rate 0.2 

z, .• critical value for the normal distribution with a 1.645 
orobabilitv ot 1 · a 

z, .• critiCal value for the normal distribution with a 0.842 
Drobabilitv of 1 • B 

't tau • an expression of relative calculated 
difference 

c. cleanuo standard for the samote area 25 maiko for arsenic 

"' the mean concentration where the site should assume 50% ot c. 
be declared clean with a hiQh orobabllltv 

(I the estimate of the standard deviation of the assume a coefficient of 
Individual contam•nant concentrations within variation of 0.568 from 
theCU arsenic background data 

(longmire. et. al.), therefore, 
o • 56.8% of u •. 
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1.0 INTRODUCnON 

This Expedited Cleanup (EC) Plan addresses Solid Waste Management Unit (SWMU) 9-013, 
Material Disposal Area (MDA) M. MDA M is located southwest of Pajarito Canyon. within the westem 
portion of the Los Alamos National laboratory (lANL), Los Alamos. New Mexico (Figure 1-1). This 
EC Plan is being proposed as part of the Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) process described in the Operable Unit (OU) 1157 RFI Work Plan (lANl 1993, 
1230); 

SWMU 9.013 is included in Table A of the Hazardous and Solid Waste Amendments (HSWA) 
permit. 

SWMU 9.013 consists of a former ground-surface disposal area and satellite area approximately 3.2 
acres in size. A wide variety of materials including potentially hazardous waste, laboratory chemical 
wute, high explosive (HE) laboratory waste, organic waste, construction debris~ and demolition 
debris was disposed at this site. The disposal area was used from 1948 until about 1965. · 
Preliminary results from the RFI Phase I sampling effort indicate the presence of heavy metals, 
organics, and radionuclldes (limited to one sample) above scntenlng action levels (SAls). 
Additionally, asbestos was confirmed to be visually present at several locations in the disposal area. 

This EC will be performed in two phases. Activities comprising Phase I of the EC include regrading 
the perimeter trwnch and diverting runoff. removal of all surface debris, segregation of waste 
~ms. transportation and disposal of surface debris, "hot spot" excavation of contaminated soils, 
geophysical survey of cleared areas, and confirmatory sampUng and analysis using Level Ill field 
analytical laboratorial to confirm the nature and extant of soil contamination Identified during the RFI 
sampling effort. After surface debris has been cleared and the area sampled, Phase II of the EC will 
commence. Phase II will consist of evaluating the confirmatory sampling results to determine If the 
cleanup levels developed from the RFI analyticall88ufts, and contained In this plan, are still 
appropriate. If this II the case, the contaminated soil exceeding cleanup levels will be excavated 
and transported to a landfill for disposal and final verification samples will be collected and analyzed 
on"'lte with 10% submtttad off-site for analysis. However, If the confirmatory analytical results 
Indicate the prnence of different contaminants of concern (COC) or different concentrations of COCs 
then new cleanup levels may be calculated and the need for, and method of remediation will be 
evaluated at that time. 

Thie EC Plan identifies the level of effort required from Initial transmittal of the plan to the U. s. 
Environmental Protection Agency (EPA) for review, through implementation, to the completion of the 
final report as Identified In the schedule. This plan may n• :1 to be modified to incorporate Phase II 
planning after analytical results from confirmatory sampling t1ave been evaluated. A two phase 
approach Is needed due to the uncertainty of contaminants hl the surface and near-surface soils. In 
the development of thil EC Plan, the following assumptions were made: 

• The levels of COC and volumes of anticipated waste are consistent with preliminary RFI data; 

• Basad on cummt Laboratory land use planning, future land use at the location of this SWMU will 
continue to be for Industrial purposes: 

• Minimal delays In EC operations will be experienced as a result of inclement weather and site 
access probleml. Delays that may result from the acquisition and scheduling of heavy 
equipment and from acceptance of waste at pennitted disposal facilities cannot be anticipated 
and therefore are not considered In thla plan: 

• A Site-Specific Health and Safety Plan (SSHASP) and Waste Management Checklist will be 
developed specifically to address COCa Identified in this EC Plan. Deviations from the 
anticipated concentrations and locations of conta.minants of concern may necessitate 
adjustments to both plans, and; 
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U atiiACKGROUND AND ENVIAONIIEifTAL SETTING 

2.1, .. ·. .,..,,ci&l Deeodpllon of SWMU 8-013 

....... fo01J " • sutflu:e ma•naJ dispOSal area located Within a secured area of Technical Area (1ll).f.'2:: BuNt 8lotlon 502 llld-of Old Anchor East (F"- 2·1). MOA M r:. .. . . ~- ~.2 lct88 and II roughly circular In shape. This MDA also includes a satellite . . .lrlt--.-· . . ,.....,. 750 feet nor1hwest of the main site which occupies an area 
~~by 80-ft (Figure 2·1). An earthen berm is present around the main disposal area. 
ln~.pl .. lha berm hal been eroded through by surface water run-off. There are runoff =on ·lit eat and welt sldel of 1he site which lead to the mesa edge on the south side of 

..... ~ __._........, 
.·: ;",;:' .. · . :;;: · ........ ·.·. ·tt. . ~-•.• IUI'face d\111P for construction debris and other solid wastes. Metal and ~: · . ' .. :: during • removal of Old Anchor SitU East and West and the construction of the . a·· . ' . 4 ..... (1M-65), haw been ftuhed. to remove any high explosives. and 

. · · · ·•. : . ~- , ......... GI1NI 81te. Nonhlwdous wasta from the construcuon of other sites 
· ·~ . · . til~ .... dtlpoHct.at thlllte from 1960 to 1965. The disposal area has been ........ . .. , •. 

),;~, .~.;·· 
.-.w~ MDA.M taUn In ttNS8 werw compantd to thoae taken in 1974. These · ••. •I· .~~ -~.,.. IPPIIfl to have undergone some erosion and tree cutting, but 
IJi:.~'J('the COIICI,Iton of the unllnpfoved road in the two photos would Indicate that traffic to ·.•j. · NiJ!I'talittNL.· . . AIID .... was no evidence of any open pita or trenchel used for disposal at the 
...... .....,~ .. photoa. 

··~"·. 

~~··-.:_;~; .... Jt ....... 

• ) ... t'IJ;~ In TA·t at the WMtAtm edge of the Pajartto Plateau In Los Alamos County. 
a.a..·~ .CcN;IIp hM a ,.,.._.rtd, ..,..,.. mountain climate. Rainfall at the site (approximate 
~ t1 ·a teet ebOVIt mean HI IIYef) awragee about 22 lnchel per year. High extremes : .• .,.';.,~of pr.clpftdOn and 153 lnchet per year of anowfal. Average snowfall is 

, ••• .,;. meu bllll1en canon • Valle on the south and Pajarito Canyon on the north 

·=···· . .~:11!1. , .... U. 8. Dlpanment of Enetgy (DOE)-owned land. The aurfaca of the mesa Is 
·~by tflbllllry ~ ID Pa,!artto Canyon. The canyons drain eut·southeast to 

· ~~ tO-- of 1M ol!e. 'lllo a- ounoundlng 1M 1118 II heavii)' 

-~~ ~~: ~ .;;.-:~·;;:,-:=*'...:.:::":..""':of lha 
~;ti\ .... ·. ~ ~ by autfla water lnftftradon wl1hin the boundaries of the 
Labi:Jl_,.:~:., ' . -.utrer. whAoh t11a benHth 1M Labl:ntory and ,.,.. as the municipal 
• .....,. .· LOit-~ area. Ia •. lOcated In the lower ~ formation and Santa Fe group 
· ......... ; · to thit fttglonal....., II betwMn 800 and 1100 ft at the eite. Ps:r.hed water .,._.:tft ... ' at. ad perhapa IJinHth MDA M. 

A~-~ ~-~llllld In thil OU 1157 RFJ Wort< Plan (lANL 1993,1230) defines the soil types =r" thJ SWMU Slle. These con'lprtu the Seaby, Cilrjo, 11md TocaJ very fine sandy loam 

,· ,, ,;~~ 
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Figure 2·1. Location map for SWMU 9-013. 
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AcceM to MOA M Is via State Road 501 to Anchor Ranch Road to an unimproved road which leads 
.. V to both lhe rnam and satellite areas. Acc•ass is restriCted by a security fence with entry limited 
to Labonltory employee~ with a securtty clearance. Visitors w1thout a clearance must be escorted at ....... 
2.1 

1.1t IIW"MIIptlona Prior to RFI 

MDA.M eot•ll many noncombustlblel and has been suspected of being contaminated with 
~ve......,. (t.ANL 1990, 0145). However, in an October 1992 general radiation survey, no .,..,1fll••• above background • 

.,....;,•·• to MDA Min the spring of 1992, rusted metal cans ranging in size from 12 ounces 

. 

tl5 lona. ..... , .. obMIWd. A white fibfous substance believed to be asbestos is visible on the 
. ..... A 'VIIIIty of glue containers and broken glasS, some from camera lenses, has 

.· . ....,;_. the ..... Electrtcal wtNI and cablel are scattered throughout the area. Other 
ttil1~~ ~ metal ud wood objects, chemical and HE laboratory appliances and fixtures, 
bfllllloam ~ and ftxtunlt, tree ttumps, automobile parts, smudge pots, and construction 
enc:t·.....,..t dlbrll • ...,. disposed of at MOA M and lhe sateUite area. 

I.U .... PaoHtty lnNII9dlon 

swtAI 8-013.,.. Ita lldlllle area weN mapped and sampleo as called for in the OU 1157 RFI 
~;fllft. tn t.lanm 1tM the arwa was mapped into a gtid of 187 cells (25-ft by 25-ft per ceU) and 
~ _.,l ~ of 4NICh of the cefll vfllbll content~ wu dOCUmented. Additionally each ceu was 
·tllld :......., t6r nacliOr'lldlde conramlnatlon, volatile organtc compounds (VOCs), and test kits were 
~ .... "' prMence of HE. . 

~~..,·tiM. mullirniCIIa samplee...,. COIIcted from MDA M and the &atelllte area, as well as 
~--- to aiDirtaln the pollntial effect of the diSposal area on public health and the 
~ ~ 2·2). The aarnpllng effort •• delcribed below and the analytical results are · ,..:t•• ._,Anna e.t. . . 

~,>~~·,-. 

J''IIIJtMII 8ct ISagmiM 

·-·~soli..., (sample numbers 09-7300 through 09-7317) were collected at the 
~ ..... ~and Oftlt (aample nurrt»r ot-7330) was coDicted at the aatelllte area. The 
~ ...._ locallanl_... cholln baNd on the aforementioned ceu Inventory, as well as 
~i .... cf'fi!Md tnenlng for HE. VOCI. and racllonucflde contamination. The samples were 
....,..~for ..... orpnlc compoundt (SVOCI). VOC.. Inorganic compounds, HE, 
~pilltic._, and polychlorinated biphenyls (PCBs). A grou alphaJbeta screening was 

~~~· 
··amr ..... 

; ~" 

~·--'to~ l8mplll (aarnple numbers 09·7008, ·7014. ·7018, -7037. -7054, ·7058, -7081, 
·7011t' ~~"-'""· ·7121, ·7130, ·7142. and ·7143) werw C4)11ecttd from aoUs underlying the 
IUtfiOI:dibKI;Wfthln the rnlln dllpoaalde and one random 1011 &ample (sample number 09-7162) 
wu ~· fiDm the llltllte am. The random sampleS wrere colleded to supplement the 
jucJglnliUIIOII ..... and analyzed for the tame contamlnantl. 
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Figure 2·2. Site map for SWMU 9-013. 
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JudQmemat UQUid Sample~ 

Four samples (sample numbers 09-7400 through ·740::S) were collected from the residual liquid 
contained in reagent bottles disposed of at the main disposal site. These samples were analy7ed for 
SVOCs, VOCs, inorganiC compounds. organochlorine pestiC•des. and PCBs. A gross alpha/beta 
screening was also performed. 

Judgmental Sampljng of oowngradjent S9djment& 

Three sediment samples (sample numbers 09·7500 th"'ugh -7502) were collected of potentially 
contaminated surface sediments that appeared to have been eroded from the MDA M main 
disposal site and washed downgradlent by surface runoff. The sample locations were 1n the runoff 
channels, two In the westernmost channel and one in the easternmost channel. With the exception 
of VOCs. theM samples were analyzed for the same contaminants as tNt random and judgmental 
sol samplel. 

Jlldgmaata! Sagm!lng of Surface Wa\llr Runoff 

Thnte single stage surface water runoH samples (sample numbers 09·7491 through -7493) were 
coftected and analyzed for the same contaminants as the downgradient sediments. 

Spring end CrMJc SapX)In 

Thi'M aemplel (Ample numbers 09·7550. ·7551, and -7560) were collected from springs located in 
the canyons aO&IIh and eat of MOA M. The samples were analyzed for VOCs. SVOCs, inorganic 
co~ (Mired and unfltteNd), organochlorine pesticides, PCBs. major ions, total dissolved 
solidi, pH. alkalnlty, conductiVIty, diiiOived oxygen, hardness, fecal colitorm, temperature. and HE. 
A g10a1 .-,ha. beta. and gamma "'""· u well u tritium analysis wera also performed. Sampling 
wu conducled for the dual purposes of chemically characteriZing the water to help determine its 
IOUtCI and to dMQrrnlne whether the water Ia contaminated. 

For competative putp0181, one sample (eample number 09-7561) was obtained from Pajarito Creek 
west of State Road 501 and analyzed tor the same parameters as samples collected from the 
springs. 

2.2.2.1 S""'"*J of RFI Analytical Retulta 

Annex 8.0 pmenta a aummary of the RFI analytical sampling results reponed above detection limits 
for all RFI aampiM coHected at the site. The detected concentrations, screening action levels 
(SAlt), and upper tolerance Umtta (UTLI) for background concentrations in soil and water are also 
PNaented for comparfaon. Baled on a p,..,imlnary review of the sampling data. the results are 
·aummarized u foftowa: 

Soil Samptn triOdpm anc1 lydgmentaQ 

• SVOC conoenltatlona wera detected above LANL SALa (or UTls where SAL& were not available) 
in tmee...,... (00·7037. ·7303, and ·7316) with maximum values of the following constituents: 
benzo(a)enlhracene (1fJO ppm), benzO[a)pyrane (130 ppm), benzo[b]fluoranthene (200 ppm), 
benzo(g,h,f)petytene (64 ppm), benzo(k)ftuoranthene (n ppm), chrysene (190 ppm), 
dlbenZo(a,h)anthracene (23 ppm), indeno(1,2,3-cd]pyrene (80 ppm), and phenanthrene (150 
ppm). 

• Metal concentrations were detected above LANL SALs (or uns where SALs were not available) 
In thftty-one tamplel wtlh maximum values of the following cor1stltuents: arsenic (113 ppm), 
calcium (122000 ppm), chromium (51.8 ppm), copper (42762 ppm), Iron (88600 ppm), lead 
(11600 ppm). and mercury (29 ppm). 
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• Organochlorine pesticides were detected above LANL SAls rn one sample (09-7037) wrth a 
maximum value of dieldrin (0.048 ppm). 

• PCB concentrations were detected above LANL SALs in two samples (09-7303 and -7312) with 
a maximum value of Aroclor 1254 (2.6 ppm). 

• Uranium-234 and ·238 were detected above LANL SAls in one sample (09-7310) wrth maximum 
values of 150.622 pCi/g and 149.741 pCi/g respectively. 

• No VOCs were detected above SALs or UTLs. 

• No identifiable compounds were detected in the HE analyses. 

Res!dyaJ Ugujds jn Containers 

• Metal concentrations were detected above LANL SAls in all four samples wrth maximum values 
of the following constituents: arsenic (200 IJg/L), barium (2580 IJQ/L), beryllium (23.8 IJg/L), 
cadmium (16.3 J.lg/l), chromium (225 IJg/L). lead (168 IJg/l), manganese (884 J.IQIL), mercury 
(10.5 IJg/l), nickel (276 J.lg/L), and selenium (620 J.lg/L). 

• No identifiable compounds were detected rn the SVOC analyses. 

• No identifiable compounds were detected in the VOC analyses. 

• No identifiable compounds were detected in the organochlorine pesticide and PCB analyses. 

Dgwngradient Sediments 

• No metals were detected above SALs. 

• No identifiable compounds were detected 10 the SVOC analyses. 

• No identifiable compounds were detected rn the VOC analyses. 

• No identifiable compounds were detected rn the organochlorine pesticrde and PCB analyses. 

• No identifiable compounds were detected in the HE analyses. 

Syrtace Water Bungff 

• Metal concentrations were detected above LANL SALs in all three samples with maximum 
values of the following constituents: antimony (94.8 IJ.g/l), barium (2740 J.lg/l.), beryllium (19.3 
JJg/l), cadmium (40.2 J.lg/l), chromium (144 J.lg/L), lead (147 J.lg/L), manganese (2770 J.lg/L), 
nickel (112 J.lg/L), and vanadium (370 J.lg/l). 

e VOC ccnc..-ntr:~r.e were detected abcva LA~~l SALs in one sampie (09·i493j with a maximum 
value of methylene chloride (6 J.lg/l). 

• No identifiable compounds were detected in the SVOC analyses. 

• No identifiable compounds were detected in the organochlorine pesticide and PCB analyses. 

• No identifiable compounds were detected in the HE analyses. 

Spring and Creek Samcles 

• HE concentrations were detected above LANL SAls for one spring sample (09-7550) with 2.4-
0NT at 1.52 J.lg/l and the creek sample (09·7561) with 2,4-0NT at 0.9 JJg/l. 
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• Low leWifl of radioa<:tMty were detected but the concentrations did not exceed the LANL SAL 
vatues. 

• No kiMtifiable compounds were de1ected in the SVOC analyses. 

• No ldentlfiable compounds were detected in the organochlorine pesticide and PCB analyses . 

• No identifiable compounds were detected in the VOC analyses. 

Baled upon nmew of the preliminary data, the following conclusions were made: 

• Sol.~ that surface 10111 throughout the site have elevated .concentrations of 
......._ ::1.· .. .::...~..:' the elevated concentratiOns of VOCs, PCBs. and uranium seem to be limited 
to a ..,.. nurnuttr of aampfes and woutd be amenable to "hot spor excavation of the 
conl8minalld areu. 

• Ae11duat lpidl ·~ In various ntagent bottle~ indicated only metal contaminants. These 
c:onllllrrllnal varied from bottle to bottle, but the analysis indiCate that the residual liquids 
....,..., wre compatible with one another for disposal purposes. 

• Downg....,. ledimtn11 Indicate .,.,. Is no contamination above SAL& in the soils 
downgradlenl of the Ntn disposal de. 

• Sulfllce Wider runoff samples indicate rhat metals are being transported from the site through 

lhll ,....,..."" 

• Spring and creek ttamplea Indicate that MDA M may not be the cause of the HE contamination 
foLftt In 1he water because HE wu detected upgradlent aa well as downgradlent of the disposal 

•• 
1.1 'I'Jpea 8ftd VoluMM of WMII PrMent 

The natunt of the wutel expected to be generated by the proposed cleanup Is presented in Table 
2•t. . 

The fniiOdlY of,1he wute from Phue I of thll EC Is expected to be construction debris and scrap 
"*-'· Olher ...._ genll'1lted from PhiH I of thle EC Include asbestos, radlonucllde-contaminated 
1011 ~ loll, hUardOul wute. decontamination Uquld. personal protective 
....,... ~ and~ WUie. Phua II waate Is expected to be metal-contaminated soils 
( ...... 1o bit nonhuarloul). TheM matelilla Mil be handled In accordance with the site-specific 
Wute ~ ~ e.~ !egre"".,:tcd fer a;:;propf'.ai6 irwairnent, storage, and disposal. 
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Decontamination waste 
Debris 
Oebns 

Bulk Soil 
Bulk Soil 

Bulk Soil Containing 
Asbestos 
Asbestos 

TABLE 2·1 
ANTICIPATED WASTE VOLUMES 

tEtntial low-level rad 
otential hazardous 

solid· clean 
solid & liquid • potential 

hazardous 

solid • asbestos 
contaminated 

solid 

2.4 Potentl•llmp•cts on Public He•lth and the Environment 

Antici ated Volume 
250 cu. ft. 

150 cu. yds. 

500 cu. yds. 

500 cu. ds. 

Receptors of possible contaminants include an1mals and humans. Potent1al exposure routes of 
receptors include the follow1ng: 

• Inhalation (especially if the SWMU is disturbed); 

• Ingestion: and 

• Skin contact w•th contaminated soil. sediment. or debns. 

2.4.1 Potantl•l Pathway• · 

2.4.1.1 SWMU - In Place 

If the contaminated soil remains '" place. several mechamsms are available to transport 
contaminants from their current locat1on. These mechan1sms mclude: 

• surface water runoff (across the contaminated area); 
• erosion of soil and sediments: and 
• wind dispersion. 

The only probable shallow water-bearing zone beneath MDA M is associated with small springs 
located near the site. The springs or consequent stream flow. if denved from this water-bearing 
7nnQ l'"n11lrt he lii'IV"UUI"tArt thrnt rnh tirnAin\aiA~ "'inrati'"' ""f """ ... tf'!t_...irHt. ... #' •••••h :-•at ..... ••-- -·--•-:•-•:---··-• ---·- -- .... .,..... __ .. __ u•·--w•• --·••••·-·- ''''l:f'_.,,_,, _, "'""''''UtttiiiQIUiiiiJ ..-wtUI 111111\IOUIIV t-''C:'-'ItJI\0\IUII. 

Once in the water-bearing zone, lateral movement with the perched groundwater to the point ot 
discharge into the springs is possible. 

2.4.1.2 SWMU • Remadl•tlon 

Possible exposure pathways to workers of contaminants and hazardous matenals, including 
radionuclides, asbestos, and SVOCs. are generally the same as those described in Section 2.4.1.1. 
While excavation activities will increase the potential for sediment transport and wind dispersion. 
precautions will be taken to minimize these pathways during remediation or excavation activities. 
Appropriate dust suppression techniques will be utilized to prevent contaminants from becoming 
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airborne. Covered storage containers for exGavated materrals and plastiC sheet1ng covering the 
excavated area will prohibit rainwater and/or runoff from contact1ng potentially contaminated 'Tlaterial. 

SWMU 9-0131ies entirety on DOE-owned land. The area is removed from public access roads. In 
the foreseeable future, the land is anticipated to be used exclusively for LANL (industrial) operations, 
as stated m the Site Development Plan Annual Update 1994 (LANL 1994. 1171). 

2.4.3 CIMnup ....,.,. 

Identification ol the chemiCals of potential concern (COPCs) considered for this EC was based on 
simple comparllons of SWMU 9-013 RFI analytical results to background and SAL concentrations. 
Aa preeented n Annex e.e. analytical rHulta from the Phase I RFI sampling indicate that lead is the 
primary contllrNnant of concern for soli contamination at the site. 

A IOiiiMd cteanup level of 3,000 ppm II proposed for LANL industrial sites undergoing Expedited 
~- Thie deanup lewf waa dertved for an adult under an industrial exposure scenario and is 
coneiderwd CGMe~Yative. The aoil lead cleanup level was calculated using a computer spreadsheet 
algoltChm for eltimatlng blood lead concentrations In adults based on the multi-pathway analysis 
d&Wioped by tM California Department of Toxic Substances Control (OTSC 19920). The OTSC 
algorithm il aimllar to the EPA's Integrated Exposure Uptatce Blokinetlc Model (IEUBK) for children. 
Holn..,, unlke the IEUBK model which addreues children only, the OTSC computer spreadsheet 
c:.n cabllale blood levefa for an adult. 

A blood IMd corntltratlon of 10flg/dl II the target blood lead level for exposure to lead in the 
environment. Ng8l'dlell of the 1oun:a. Sourcea include drinking water, grocery store food products, 
aot1 (1ncldM11al toll Ingestion and dermal contact), and the air. Therefore, the calculation of a soil 
lead cleMUp lewl for an fndultrlal exposure acenarto Includes the contribution to blood levels from 
non-atte ....... 

The aoiiMd ctaanup level lncludea the contribution to blood lead levels from non-site sources as 
well aa on-• 101 contaGt. aoU lngelttOn, and Inhalation pathwa)'l and was calculated not to ~xceed 
the target 11¥11 of 10 J&.gldl at 85th percentfle concentration. The contact rate tor soli ingestion was 
changed form 0.03 g IOWCfey to 0.05 g IOIVday to reflect on-site Industrial exposure pathway. The 
lead concentration~ used In the water and food Ingestion pathways are default values and represent 
backgrvund INd tev.la lh8t may be encountered In tap water and grocery store food products. All 
other expoiUflt Input panamet.rw are default vatuee basad on a residential exposure scenario. A 
model Input ducription and uaumptton1 are prnented In Annex 8.10. 

Cleanup Ieveii for other potential contaminants of concern for this EC effort are presented in Table 
2·2 below. 'fVpicllly. the laboratory deriYel cleanup levels assuming an acceptable level of risk of 
1 e-oe tor cardnogenl, and a hazard Index of 0.1 for noncan::tnogens. This conservative approach !s 
~ted tc =-.:.=tor tha p.~ of muitipie constituents. With this approach, the residual risk 
remaining at .. • foltowtng rwmadlatfon wffl be within the E:PA acceptable risk range of 1 E-04 to 
1 E-oe for carcinogen~. and .... than a hazard Index of 1 for nonc:arcinogens. The equations and 
assumpliona used for the calculation of cleanup levels In this Plan are provided in Annex 6.10. 
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Chem1cal 

Arsemc 

Chromium Ill 
Chromium VI 

PCB 

TABLE 2·2 
CLEANUP LEVELS FOR SWMU 9-013 

25 

204 400 
38 

7 500 
54 
10 

10 

Rationale 

Carcinogen. Based on a nsk level of 1 o· . a nsk level 
of 10-e creates a cleanup level lower than 
back round. 

Carcinogenic Chromium VI. Based on a risk level of 
10'5 , a risk level of 10-e creates a cleanup level lower 
than back round. 

CarcinogeniC. Based on a risk level ot 1 o· tor 
benzo a rene. 

Results from the RFI sampling indicate that leaching of metals from soils and sediments at this 
SWMU did not contribute concentrations of metals downgradient of the site which would pose an 
unacceptable risk to human health or the environment. When ecological screening thresholds 
(currently under development) are completed the downgradient sample results will be evaluated to 
determine if further action is required. If assessment results indicate that leaving these soils in place 
may pose an unacc:eptable risk, they will be excavated and disposed of during the EC. Results of 
the ecological assessment will be provided in the final report for this EC. 
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3.8 I!XPIDITEO CLEANUP 

Pltue I AFI ~ IW8Ufts lndlcate heavy metals. organics, and uranium are present above SALs 
In~ .., ~ eolia at the site. Additionally, asbestos was visually confirmed to be 
.,...... at ,_,., loclttonl In the disposal area. Residual liquids sampled in various bottles indicate 
lhe PNIIJ'IQI of heayV metals In the liqUid. The potemial for erosion and off-site transport of 
OCilrlllml,.,..:edsts at 1he site and wa partially confirmacl by the metal contaminants found in the 
....._ ..W fUnOff umplea. The proposed EC Plan (described in Section 3.3) will be implemented 
to ....,_ -~surface dlbril, asbestol, and '?lot spots• of radionuclide and organic contamination 
as pan Of Pt-. I. Ala. II will addfWII the contaminated soil beneath the surface debris. 

3.1 ,.,.,. ... Approval, Md Notlloatlan Aequlremenla 

An excavatiOn pennlt wtl be prepared and submitted for approval before execution of this plan. 

All ai1JeiiOa permit Issued by the New Mexk:o Environment Oepartmem (NMED) through 
~~ Sa181y, and HNfth (ESH)·17 will be prepared and submitted for approvRI before 
~ofltlflpCan. 

~~will be ~ In accordancl with LANL Environmental Restoration (ER) 
~ f'roceduiW (AP) LANL-EA·AP-o5.1, Rev. o. Readlneu Review for Environmental 
flai~.Aogram Fllld Actlvltiel. Key doCuments to be prepared Include a SSHASP, and site
spiCIJC ..- enanagem~nt checkllat. Personnel training raquirements will be apaclfied and will 
_. OCJn\IIIIICJn prtor to ~ of Chfl EC Plan. Site workers must have received all 
trlllnlilg lot thlf·PfOied., 8J)8Cifted In the SSHA~P. 

l.l,t Rllui.Diff NolllallllorJPennll UodlflcMtone 

SWMU. t-013 • included In Table A of lhe HSWA Module. lmptementatlon of this EC will require a 
~til mldltlllb1 to 1hl HSWA Module. EPA and NMED have been notified of this project, and 
a ....- for a permit modlftcaUon have been submitted. Implementation of this EC will proceed 
upOn tecllpl of EPA appnwal. 

3.U OOI .. prowll 

ff thl ~ lntendl to Implement thll EC prior to receiving EPA approval, DOE approval is 
doeurnert*llhrbugh rKelpt of the signed Field Work Approve' Form (Annex 6.7). 

·3.1 

The c1t1nup Ill thll SWMU wll be performed In two phases. T!'te first phase Is designed to remove 
a1 ...,_ dllwfL The*,_ been dMded Into 187 cetll measuring 2S.ft by 25-ft. tn each cell, all 
IUt'fllce dlbriiJ .Wif be ~ and eegNgated. This wlfl facilitllte the varlfleation sampling of soli 
~:the Cllbdl. The aeoond phaae wftl address surface ar.d near-surface soil comamination 
cumtntfV benM1h the IUI'facl debris. 

3.1.1 ....... 

The following actMtlel will be performed as part of Phase 1: 

, .. June 1995 
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• The road to the site will be graded to allow for heavy equipment traffic. 

• The trench and berm surrounding the ma1n site will be regraded to close existing breaches and 
route surface water runoff around the Site. 

• Staging areas for waste segregation and exclusion zones will be established. 

• An asbestos subcontractor will mobilize to the site and remove, segregate, transport, and 
dispose of all asbestos and asbestos-containing matenal (ACM). 

• A cell-by-cell cleanup will be performed. In each cell the debris will be segregated by waste 
stream, e.g., metal, glass. wood, concrete. The waste streams will be field screened for 
radionucllde-contamination before transport and disposal. 

• When a cell has been cleared of surface debris it will be field screened for radionuclide and 
organic contamination. If the cell is found to be contaminated. that area will be roped off and 
marked. 

• Any contaminated cells will undergo "hot spot• excavation to rem.:-ve the contaminated soils. 
The excavated soil will be containerized and analyzed by the field laboratory to determine 
appropriate disposal requirements. 

• A gtlophysical survey will be performed on the cleared site to identify any buried objects. 
If anything Is found buried in the subsurface, further excavation will be required and will be 
performed as part of Phase II. 

• Confirmatory sampling will be performed (see Section 3.5). 

It Is important to note that these activities may not occur in the order written and that, whenever 
possible, will occur simultaneously to expedite the cleanup process. 

3.3.2 PhaH II 

At the completion of Phase I confirmatory sampling Phase II will be tnitiated. The first activity will be 
to evaluate the sampling results and compare them to the data contained in Annex 6.9 from the 
RFI. If the new data are consistent will the RFI data then cleanup will proceed with the following 
activities identified as part of Phase II: 

• Establish staging areas and exclusion zones. 

• Collect Toxicity Characteristic Leaching Procedure (TCLP) samples for metals to ascertain if the 
contaminated soil will be considered a hazardous waste upon excavation. 

• Identify and flag sites for excavation based on the analytical results and cleanup levels. 

• Excavate areu exceeding cleanup levels and bulk soils into containers for transport and 
disposal. 

• Collect verification samples (see Section 3.5). 

• Backfill excavation with clean fill and perform site restoration (see Section 3.6). 

If the EC Phue I data differ from the data contained in Annex 6.9. new cleanup levels will be 
established and the remediation plans reevaluated. 
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3.4 w ...................... .... 
As indicated tn Section 2.3 wastes to be generated during this EC include asbestos, scrap me•aJ and 
other tMbltl. potentially contaminated soils, ~nd decontamination waste. All waste will be disposed 
d In accoldance with the sit•speciflc Waste Management Checklist. 

3.4.t ~of.....,.... for Dlspoul 

Filkf ...,.,. for l1ldloactivlty and organic vapors will be conducted on the segregated waste 
....,.,. ~ during the EC. Addttlonally, liquids and soils witt be analyZed by a field 
flbOrtdcN)', • Mil u a n.presentative sample sent to an off-site laboratory for TCLP. to determine 
~ dllposaJ reqUirements. 

n. majot1ty ar h want generated from thll EC will be nonhazardous debrlslscrap metal which will 
..,__.,. ....,.._. or aMI to a locallandfHI. The asbestos and ACM will be transported to a 
~ .-..oa landfill for final dllpoaal. Hazardous waste will be transported to a permitted 
~. IIOJIGe, and dllposal (TSO) facility for final disposal. Low-level radionucllde-contaminated 
..... Will .,...,.. to TA-64 for final dilpolaf. Aa waste streams wiH be segJegated and disposed of in 
acocwdance wllh the Wute Management Checklist. 

COnflrmatorylwlriftcatlon samples wt11 be collected during each phase of the EC as identified in Table 
3-t • .,..., 
Confirmatory aampUng wilt be pelformed to confirm and supplement the resulta from the RFI 
~ elfoft wNoh ..,. used to caJculate lhe cleanup levels. 

BaHd. on IWIIble ·~ data. lead II lhe prtrnary contaminant of concem in the soils at MOA M. 
,.. ..... lhllt .JIIhaee f _.fng plan deSign 11 based on the observed diStribution of lead 
co.n11Uftln11Jon In the 8Y8IIIbll data. 

. . .~ \ ·,·. 

The ~ of tamp~~~ to be c:ollecttclto determine whether an exposure unit requlru remediation 
II ......., "'-·• .....,. ~ needed to achieve ttattstlcally d4lftnllble data. In this case, 
,.:._._ • ....---- In PhiM If, conwpond to the dlfault lndustrtalecenarto 
..... .,..Gf 100 rii(IC "* antloOitld on the 3.2 acra ••>· Thlflfont, the 500 ~ areaa win 
be ........ tD dltlmlilll fltmedlatlon II warrWited t.ciUM an area eXCNc:Js cleanup 
IIV!&':. . , . : , , 1brl'wrl Jflng file ~ of C,_,..., ~. VD/I.~me 1, Sc!ld M=dl:: {EPA 1-ti.8W1Cii\i·tM iorm\lllt tor calculltlng the number of l1lndom aamplel needed to determine If 
8 . .,...;~ In the area exceed~ the cleanup goalS at a specffled level of confidence. 

' .... 
• ;..t ' ' . -~ ,, .. ... 

T,ht ··=· · · ... Cllaullllonl UHd to dlttnnfne the sampling ~ arw contained In Annex 
e. 11.7 h'or. d thll approach with .,. ~lonl outtlnld c ... Annex 8.11) '"""' In a 
_.,.,.., . ...,._ liz. ~ 7 random llftiPitl within each SDO rtf' expoeunt unit, for a total of 168 
,.,...l All.1-'lol ..,... wltt*1 each unit (or 188 tcMI) wll be flt1tld ec....-.d with an x-ray 
~-~ 1n1tn1n1nt to meuu.M metal concentratloM, two of the seven samples within 
illeb'UM (or Aa·total) wtlf be aubmfttld ro the field laboratory for metala, SVOC, and PCB analyses, 
and 1CW. of .,... analyad In the field llboratoty (or 5 total) will btl unt off·slte for fixed laboratory 
ana1p1t to 'Mdr flltd labOt'atOfy resultS. This sampling deatgn Is driven by the data requirements to 
~ If ._. concentrattons In the 101 arw grwater then the cleanup goal1. The other analytes, 
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SVOCs and PCBs. were observed at lower concentrations m the AFI data. and therefore fewer 
samples are required to determme if remedJat•on IS warranted based on the1r cleanup goals. 

Results from the XRF samples Will be used to calculate the 95°/u upper confidence limit (UCL) to 
compare to the cleanup levels established tor the metal constituents. Results from the laboratory 
analyses will be used to calculate the 95% UCL to compare to the cleanup levels established for the 
non-metal constituents. Site remediation w111 be required if the calculated UCLs are greater than the 
established cleanup goals. 

Pbase II 

Verification samples will be collected from the excavation, if any, and from the soil surrounding the 
excavation. Samples collected from the soil beneath the excavated soil will be analyzed to verify 
that total metals do not exceed the cleanup levels that were defined by the risk assessment. If 
Phase I confirmatory sampling should indicate that SVOCs and PCBs. need to be remediated, then 
the samples will be analyzed for those constituents as well. A composite sample will be collected 
from each grid that was excavated, as well as random samples obtained from soil surrounding the 
excavations. A combination of field screening. field laboratory analytical techniques. and oN-site, 
fixed laboratory analysis will be used to verify results. 

Results from the laboratory verification samples will be used to calculate the 95% UCL to compare to 
the cleanup level established for each contaminant. The srte cleanup objectives w111 be obtained 
when the calculated UCL is less than the established cleanup levels (USEPA. 1989). 

3.6 Site Rntoratlon Plan 

Any excavation that was necessary during cleanup will be backfilled w1th clean fill. The site will then 
be graded and compacted to prevent any undue or unnatural erosion and contoured to harmonize 
with the surroundings. Erosion protection such as flow diversions, berms, and revegetation will be 
used to minimize erosion. ~he area will be seeded with native grasses to return the site to its pre
Laboratory condition. 

3.7 . Acceptance Inspection 

The Laboratory proposes an Acceptance Inspection as the mechanism tor DOE and EPA to assess 
the implementation and effectiveness of the EC. A minimum of 10 days' notification w111 be provided 
to the agencies before the stan of field activities. At this time. a tentative data for the inspection will 
be agreed upon. ·· 

An inspection checklist will be used to document the scope of the inspection and will become pan of 
the EC Final Report. The checklist and timing of the inspection will be developed by the Laboratory 
and agreed to by the other agencies. The inspection checklist will contain specific items, criteria, and 
requirements to be Inspected that will constitute acceptance of remediation activities. 

The Acceptance Inspection will be conducted by em independent professional skilled 1n ths 
appropriate technical discipline. During the Acceptance Inspection. written resolution and an 
anticipated schedule for completion will be identified for any outstanding items. and documented on 
the inspection checklist. The 
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T.IIBLE 3-1 
SUMMARY OF VERIFICAnON SAMPLES AND ANALYSES 

FOR SWMU 9..013 

- Field Laboratory 
Field Screening AnalySis 

I i i 
l ell . I J § ~ N 

J ~ 110 

I I J ;• ~ ~ -
I I .. 8 I i i ~ ~ ~ - - tlon ~ ... 

• I 8oA StmDiel 188 188 188 188 48 48 48 48 

'"' SoilS•_..._ 15 15 15 15 2 2 2 2 
3 3 3 3 

...... Water 2 2 2 2 
E'Jicl\fliiiOn ~.,ent 8 

Note: Addf1lonlf umples may be taken based on field surveys ana observations. 
•: Appllclble EPA sw 848 methOds. 
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Fixed LabOratory 

• -I 
~ .. g 

Analysis 

• 
0 
8 
~ :_ - ~ i ~ e 
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~ ~ {!. 
5 5 5 
1 1 1 
1 1 1 
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Laboratory FPL, or designee. will be respor1sible for completing outstanding inspection items and 
documenting their resolution in the EC Final Report. 

Upon completion of remediation activities, the laboratory will submit a written certification to EPA 
Region 6, stating that the remedy has been completed in accordance with the EC Plan and 
Acceptance Inspection Checklist. The certification will be signed by the permitee and by the 
independent professional conducting the inspection. The certification will acccmpany the EC Final 
Report. 

3.1 Final Report 

Following the return of analytical data from the verification sampling and completion of all field 
activities, a final report will be prepared. A proposed outline for this report is presented as Annex 6.8. 
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CMII:fOr the EC are $487,050, as detailed below. 

$2,000 
2.500 

.LggQ 
$11,500 

$4,000 

425 
375 

19,040 
19,040 
40,aoo· 

2,550 
2,550 
2,550 

40,800 

6,000 

91,400 
$229,530 

$51,200 
4,800 

25,000 

25,000 

75,000 

23.QQQ 
$181,500 
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Phu• I SamollngtAnalytlcal 
Assume 168 XRF samples to be field screened, 48 of those sent to on-site lab for metals, SVOC. 
and PCBs. and 10% (and 2 duplicates) sent off-site for metals. SVOCs. and PCBs. 

Assume 2 sampling teams for 5 days 
. 4 Sampling Technicians 0 $60/hr 
· 7 Samples sent off·site 0 $1250/sample 

Rad Van 0 $2000/day 
Chern Van 0 $2000/day 

Subtotal 

Pb'M II Sampling/Analytical 
~ 15 grida 0 1 sample/grid with 10% (and 1 duplicate) sent off-site 
Assume 1 sampling team for 2 days 

· ~ Sampling Tectlnlcians 0 S60Jhr 
3 samples sent off·slte 0 $1250/sample 
. .,.., Van • $2000/day 
Chem Van 0 $2000/day 

Subtotal 
po.t.fiekf ActJyJtitl 
~ptance tnepectJon (Including checklist) 
Final R.port 

Subtotal 

TOTAL ESTIMATED COST 

$9.600 
8,750 

10,000 
10.QQQ 
38,350 

1,920 
3,750 
4,000 
!..Wm 

$13,670 

$2,500 
10.000 

$12,500 

$487,050 

.. z 4.2 Schedule 
.;;. 

;··.: The proposed EC schedule Is shown in Table 4-1. The submittal of this plan to EPA in May 1995 will 
initiate· the eo.ctay public 1'8view/comment period. No sooner than 1 5 days after the start of this 
.period, a public mHtfng will be held. Preparation for field work will be conducted concurrent to the 
public revJew period. Field work will be initiated within 10 daya of agency and public approval or 
raceipt of EPA temporary authorization to proceed. The final report will be submitted to EPA within 
14 days of receipt of final vartrlcat!on sample 1'81ul1a. 

4.3 8......, Notlflodona 

, Stakeholder notlftcattonl are an Integral part of the procedure tor conducting ECs. The ER Project 
w11 notify atate and local governments, external and Internal stakeholders and Individuals on the ER 

, PJOject rndng lilt of the availability of the EC Plan. The EC Plan will be available to the 
: stabhoklefa at the LANL Community reading Room tn Loa Alamos, at the document repositories in 

the Loa Alamol, Elpanola, and Santa Fe public libraries and at the Governor's office at San 
iiciaionso Puebio. 

The submission of lhll EC Plan to EPA will trigger piUbllcation of a public notice indicating the start of 
the 60-day comment period. 
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1.1 ~SOPs 

See Environmental Restoration Standard Operetmg Procedures. Volumes I and II, November 17. 
1883. Loa Alamos Nattonallaboratory. 

1.2 O..ffty Aaau...nce Plan 

See Quattty Program Plan and Quality Assurance Project Plan for Envrronmental restoration. 
February 1985 ntvlaiOn, Los Alamos National LabOratory. 

8.3 Slti-Spectftc H..eth and Safety Pran 

See Loa Alamo. National laboratory Environmental Restoration Project Health and Safety Plan 
(H/9) (LANL. February 11, 1995). 

8.4 RHorda ......,.....,.. PIM 

S. lnsianouon Work Plan for Environmental Restoration. Revrsion 4. Chapter IV, Records 
Managernenl Ptegram Plan. 

••• Public lnvo..,.....,.. , .... 

Set lnstaffaCJOn Work Plan for Environmental restoratiOn, Revrsion 4, Chapter V, Public Involvement 
Program Plan. 

1.1 W ....... .,.,...,. Pl8n 

••• 
1.1 RFI AMirtk* RMulta 

1.10 Rlek-8111d CIIMup Lenl C1lculatlone 

8.11 
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ANNEX 6.7 

FIELD WORK APPROVAL FORM 

This form must be completed prior to starting remediation field work for Expedited Cleanups that do 
not have an EPA-approved work plan. 

I, , DOE·LAAO. APPROVE the f1eld work as proposed in the accompanying 
Expedited Cleanup Plan for SWMU 9-013, TA-9. 

I, , OOE-LAAO. DO NOT APPROVE the field work as proposed in the 
accompanying Expedited Cleanup Plan for SWMU 9·013, TA-9. 

The following reasons reflect the dec1s1on for disapproval: 

Signed: Date: _____ _ 

" I ·, 

.. 
4 

' ' .. 
I, 

I 



ANNEX 6.8 

PROPOSED OUTUNE FOR EXPEDITED CLEANUP REPORT 

1.0 SUMMARY OF EXPEDITED CLEANUP 

1.1 OveNiaw 
1.2 Expedited Cleanup 

2.0 DISCUSSION OF SAMPLING AND ANAlYSIS 

2.1 Verification Sampling and Analysis 
2. 1. 1 Sampling Objectfves 
2.1.2 QNQC 
2.1.3 Sltnpling Activllin 

2.2 8118 Restoration 

3.0 MOOtFICATIONS TO THE EC PLAN 

4.0 OUANTITIES AND TYPES OF WASTE GENERATED 

5.0 OUTSTANDING PROBLEMS FROM THE ACCEPTANCE INSPECTION 

6.0 PROBLEMS ENCOUNTERED AND LESSONS LEARNED 

ANAL V1lCAl rATA 
u ACCEPTANCE INSPECTION CHECKLIST 
C WA81E 8TAEAM INVENTORY 
0 PH01'0GAAPHS 
E ceRTIFICATION OF COMPLETION 
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MOA-M Soil Oetec:s above UIL ar.c/or SAL 

Location 10 ! Deeth of samcletSamcle 10 IAnalvte i F<.esutts ; Units I SAL : UTL 
09-701e I 0·1ft. IAA80922 /Cadmium I 10.1 IMG'KG I eo I 2.7 

I !Coccer I 1620 IMG'KG I 3000 I 15.7 
I I !Iron I 37300 iMG'KG I n/a I 355e6 

I I !Lead i 347 IMG'KG I 400 I 39 
I !Mercury I 0.25 IMG'KG I 24 I 0.1 

I I !Nickel I 43.e IMG'KG I 1600 I 26.7 
I I !Silver I 26.4 (J) IMG'KG I 400 I 1.61 
I I I Zinc I 1650 IMG'KG I 24000 I 101 

09-7037 I 0 • , ft. IAA80924 /Anthracene I 32 IMG'KG I 24000 I 4.29 
I Arsenic I 113 IMG'KG I n/a I 11.6 

I I Benzo{ a )anthracene I 160 TMG'KG I 1 I 12.4 
I Benzo(alcvrene I 130 IMG'KG I 0.1 I 12.1 

I I Benzolblfluoranthene I 200 IJ.GKG I 1 I 12.2 
I Benzo{g h.ilperylene I 64 IMG'KG I n/a I 5.9 
I I Benzo{klfluoranthene I 77 IMG'KG i 1 I 19.4 
I Calcium I 57700 IMG'KG I n/a I 54362 

I I Chrvsene I 190 IMG'KG I 96 I 19.5 I 

I I !Cooper I 25.1 IMG'KG; 3000 ' 15.7 I 

I : I Oibenzora.hlanthracene I 23 IMG'KG: 0.1 ! 2.9 
I ' !Dieldrin I 0.048 (J) IMG'KG I 0.044 I n/a I ' ' I I Fluoranthene I 310 !MG'KG: 3200 I 32.5 ' 

I ! llndenof1.2.3-cdlcvrene I eo IMG'KG i 1 I 6 
I !Lead I 41.6 IMG'KG I 400 I 39 
I I Phenanthrene I 1 so IMG'KG I n/a I 24.2 

I I I F'vrene I 280 iMG'KG I 2400 I 12.8 
I I I Zinc I 105 IMG'KG I 24000 I 1 01 

"'119-7054 I 0-1 ft. IAAB0926 !Cadmium I 4.6 IMG'KG I 80 I 2.7 
I I !Copper I 188 lMG1<G I 3000 15.7 
I I I Lead I 201 TMG1<G I 400 39 
I i IMercurv I 0.26 IMG'KG I 24 I 0.1 
i I I Nickel I 32 IMG'KG I 1600 26.7 
I I !Silver I 9.6 (J) IMG'KG! 400 I 1.61 
I I I Zinc I 516 IMG'KG I 24000 I 1 01 

09· i058 ' 0 • 1 ft. :AA8092e !Copper I 48.3 IMG'KG I 3000 I 15.7 ' 
I I ILelld I 40.6 IMG'KG I 400 I 39 
i I !Mercury 0.34 IMG'KG I 24 I 0.1 I 

I I I Zinc I 1660 IMG'KG I 24000 I 1 01 
09· 706, I 0-1ft. !AA80930 !CaJcium I 103000 !MG'KG i n/a I 54362 

I I Copper I 24.2 IMG'KG I 3000 15.7 

I I !Lead 119 IMG'KG I 400 39 
I I Zinc 185 IMG'KG I 24000 I 101 

09· 7085 I 0-1ft. IAAB0932 Barium I 1470 lMG'KG I 5600 1 143 

I I Cadmium 25.6 )MG'KG I eo 2.7 
I I Chromium 43.1 IMG'KG I n/a i 34.2 

_j I Copper 1 190 IMG'KG I 3000 I 15.7 

I I Lead I 882 IMG'KGl 400 I 39 

I I Mercury I 0.58 IMG'KG I 24 0.1 

I I Nickel 62.9 IMG'KGl 1600 26.7 
! I !Silver 107 (J) IMG'KG I 400 1 .61 

'ra's-7093 
I I I Zinc I 2790 IMG'KG I 24000 1 01 

! 0 • , tt. iAA80934 !Antimony I 22.2 IMGIKG I 32 I 2.5 I 
I I I !Arsenic I 13 !MGIKG I n/a ! 1 1 .6 J 

F'age 1 



MDA·M Sed Derec:s aoove U7L and/or SAL 

Location ID IDeolh of samole•SamcteiO Analvta ' Results Units SAL un. 
! I •Banum I 2090 iMG'KG I 5600 I 1143 
I I 'Caamium ' 13.7 1MG1<G I 80 I 2.7 
I I IChromtum ' 38.6 IMG1<G I n/a I 34.2 
I I 1Coccer ! 2820 !MG'KG I 3000 I 15.7 
I I I Iron ; 42800 iMGtCG I n/a I 35586 
I I lleaa I 4930 IMG'KG I 400 T 39 
I I •Nickel I 85.9 MG'KG I 1600 I 26.7 
I I 1Silver I 102 CJ\ lfG'KG I 400 I 1.61 
I I :line ' 4550 IJG1<G T 24000 ! 101 ' 

09· 7104 I 0·1ft. IAAB0936 !Cadmtum I 3.4 IMCM<G I 80 I 2.7 
I I I Copper I 73.5 IMG'KG I 3000 i 15.7 ' 
I I I Lead i 9850 IGKGI 400 I 39 
I i 12inc I 109 .AGKG I 24000 : 101 

09·7104 I 0·1ft. IAAB0938 'COCJoer I 34 IMG1CG I 3000 ! 15.7 
I I I Lead I 60.6 MG'KG I 400 I 39 

09-7130 I 0-1tt. IAAB0942 :Coooer 21.4 IUGr'KG i 3000 I 15.7 
I I :Lead 40.8 MG'KG: 400 ' 39 
I ' IMercurv 0.33 !UG'KG I 24 ' 0.1 

09-7142 I 0 • 1 ft. ·AAB0944 :CadmiUm 3., IMGI<Gi 80 I 2.7 
09·7143 : 0·1ft. AAB0946 ·Manganese 1250 1MG1(G; 11000 1030 I 
09-7162 : 0 • 1 ft. IAAS2786 ·Cadmium 3.5 ltG'KG I 80 : 2.7 
09-7301 I 0-1tt. IAAS2738 .C.Omtum 6.7 MG'KG I 80 I 2.7 

I I ICoPoer ' 829 IAGKGI 3000 I 15.7 
I I I Lead I 10200 (J) MG'KG I 400 I 39 
I I IManQanesa i 1240 MG'KG I 11000 I 1030 
I I IMercurv I 0.67 MG'KG I 24 I 0.1 
I I I Nickel i 30.4 MG'KGT 1600 26.i 
I I I Silver I 41.6 MG'KGT 400 T 1.61 ' 
I I 12inc ; 604 IMG'KG T 24000 ' 101 

09-7303 I 0 • 1 ft. IAAB2742 •Antimony i 18.4 MG'KG I 32 I 2.5 
I I 'Atoclor 1254 ! 2.6 tG'KG I 1 I n/a 
I I 'Barium 1300 IMG'KG! !5600 ' 1143 

i I Senzo(alcvrene 1 IMG'KG 1 0.1 I 12.1 
I !Senzo(blfluoranthene 1 .3 iMG'KG I 1 : 12.2 
: iCadmJUm 13.4 ,MG'I(Q! 80 t 2.7 
I I ICoccer i !592 IMG'KG: 3000 I 15.7 
I I i Oibenzora.l'llantl'lraeene 0.7 MG'KG l 0.1 I 2.9 
I I I Lead I 695 (J) MG'I<G I 400 39 
I I 'Mercury 0.78 IMG'KG I 24 I 0.1 

I I INic:ktl I 52.4 1MG'KG I 1600 I 26.7 
I I I Silver I 61.4 MG'KG I 400 I 1.61 
I I I Zinc I 1620 MG1<G I 24000 I 101 

09·7304 ' 0·1ft. IAA82744 !Antimony I 271 IMG1<G I 32 I 2.5 
I I !Cadmium i 5.4 MG'KG I 80 ' 

2.7 
I I !Coocer I 95.5 MG'KGT 3000 I 15.7 ; 

I I I Lead I 11600 (J\ MG'KG I 400 I 39 
I I I Mercury I 29 MG'KG I 24 I 0.1 

_I I I Zinc I 1820 IMG'KG I 24000 I 101 

09-7308 I 0 • 1 ft. IAAB2748 ICocoer I 27.3 IMG'KG I 3000 I 15.7 

09-7307 I 0 • 1 ft. IAAS2750 I Cadmium I 3.8 tMG'KG I 80 I 2.7 
I I ICoccer I 101 IMG'I<G I 3000 i 15.7 



·~i~< '•,'v,"O;' ·~. 

' 

MOA·M Soil Ceteas above UiL and/or SAL 

p:icdan fO iOeolh of samote:SamaleiD IAnalvte Results •Units ' SAL Ull - 2310 (Jl . : I i 
ILNd I IMGKG i 400 ! 39 

l:cer 
- MGKG I I I 3.1 400 1.61 

I 499 iMG'KG I 24000 I 101 

01·7308 0. 1 fL IAA82752 !Barium I 2130 IMGKG I 5600 I 1143 

' c.tmium ! 10 IMG'KG I 80 2.7 
I c.dmium I 10.7 MGKG I 80 I 2.7 

Copper I 725 IMG1<G I 3000 : 16.7 
COPPer I <4770 MG'KG I 3000 I 15.7 

I Lua I 497 (J) IMG'KG t 400 I 39 
LNCI J 1075 IMG'KG I <400 I 39 
M.m.rry ! 0.12 MGKGI 24 0.1 
Nickel I 53.6 IMG1<G I 1600 I 26.7 
Nickel I 66.6 IMGKG I 1600 I 26.7 
Slvw I 71 ... MG'KGI 400 I 1.81 
I Silver I 85.3 IMGKGI <400 1.61 

I Zinc I 1120 MG'KG I 24000 I 101 
I 'Zinc I 1039 IMG'I(G I 24000 I 101 

01·7301 I 0·1ft. tAAS2754 Barium 1 160 iMG'KG: 5600 11<43 
I I 1Cadrrnum 24.4 iMG'KG i 80 I 2.7 
j I ICOCJDtr 2110 iMGIKG I 3000 I 15.7 

' I II ron i 64600 IP.fG'KG: n/a I 35586 
I I ILe..S ' 422 1.1) IMG'KG I 400 39 
I I iM~rv I 0.13 IMG'KG I 24 I 0.1 

INII:UI ! 57.7 MGKGI 1600 I 26.7 
Silver 83.7 IMGt'KG I <400 1.61 
Zino I 900 IMG'KG I 24000 I 101 

·"'" 1301 0·111. , -'A82758 I 4.4 MG'KG I 80 I 2.7 

~ ' c.lmlum I 2.8 MGrtCG I 80 2.7 

L 81 IWM<G I_ 3000 15.7 

ICODDW I 131 IMG'KG I 3000 15.7 

II.Hd 49.6 IMG'KG I 400 I 39 
I ll.elld I 42.5 MG1<G 400 I 39 
I Zinc ' 391 IMG'KG I 24000 I 101 
j IZJno I 466 IMG'KG : 24000 I 101 

01·7310 0 • ' ft. tAAS2758 ICOCDef 42762 1MG'KG ~ 3000 I 15.7 
I ICooeter I 10100 ,MGKG' 3000 I 15.7 

ILNd I 145 iMG'KG: 400 I 39 
ILHd I 162 IMG1<G: 400 : 39 

I. Mercurv I 0.25 MG1<G I 24 0.1 
Mercury I 0.28 MG'KG I 24 I 0.1 

I MG'KG i 
·-· 

I 1.81 Siver 2.4 .. 400 
Utanlum-234 I 150.622 PCIIG 88 I 2.03 
Uranlum·234 I 140.527 IPCIIG 88 I 2.03 
Uranfum·231 I 7.027 PCUG 18 0.088 
Uranfum·23! I 8.718 PCIIG I 18 0.088 
Uranlum-238 I 144.503 PC JIG I 59 1.9 

I Uranfum-238 I 148.7·11 PCIIG 58 1.9 

Zinc I 72CI.58 MGKG I 2<4000 I 101 

Z!no I 3790 IMGJKG I 24000 101 

01·731' O·fft. IAA82760 ICQI'Cier I 78.8 MGIKG I 3000 I 15.7 

I Lead 1 65.7 MGKG <400 39 
I Silver I 5.9 !MG'KG l 400 I 1.61 

P~ge3 

:.:.,..···,;, 



MCA-M Sc1l Detec:s acove uil ar.01cr SAL 

Location tO , Deeth ot samclet Samcte 10 AnatVta ;:;&SUitS Un1ts ' SAL 'JTL 
I I 'Zinc 1 51 :MG'KG I 24000 : 101 -09-7312 0-ltt. AA82762 Aroclor 1 254 ; ~ .6 !MG'KG i 1 : nta 

I I :Banum I 1290 :MGIKG I 5600 I 1143 
I I •Cadm1um 12.4 iMG'KG I 80 I 2.7 
I I •Cooper ; 770 IMG'KG I 3000 I 15.7 I 

I I :Lead I 528 1MGJKG I 400 I 39 
I ! !Mercury I 1.4 !MG'KG I 24 I 0.1 I 

I ! :Nickel 37.9 'MG'KG: 1600 I 26.7 
I I Silver 109 IMGJKG I 400 

; 
1.61 

I I I Zinc i 1680 iMG'KG I 24000 I 101 
09-7313 j 0-1ft. IAA82764 •Cadmrum . 4.4 tMGIKG I 80 ~ 2.7 

I I ICocper 73.7 )MG'KG I 3000 I 15.7 
I I :Leaa 43.3 iMGJKG I 400 I 39 
I , 

I Silver ' 10.6 IMG'KG I 400 I 1.61 
I i I Zinc I 137 IMG'KG I 24000 I 101 

09-731• i 0 • 1 tt. :AA82766 Caamrum 5.5 !MGIKG i 80 ' 2.7 
: Calc1um 122000 !MG'KG! n/a ' :54362 

I ·Coccer sa 1 IMG/KG; 3000 15.7 
! ! ·Leaa 52 MG'KG 400 39 

Silver 6.8 MG'KG. 400 1.61 
; Z:nc 185 tMG'KG 24000 101 

09· 7315 c . 1 ft. ·AA82770 Cadmrum 13.2 MGIKG 80 2.7 
I : ·Coccer 56.3 tMG'KG 3000 15.7 
I I 'Iron I 88600 IMG'KG I n/a I 35586 

09-7316 I 0 • 1 ft. :AA82772 ·ArseniC I 14.4 IMGIKG i n/a I 11.6 
I I 'Senzo{a]anthracene ; 4.7 lMG'KG I 1 I 12.4 
I ' . Senzo(aJpyrene ! 3.1 IMG'KG! 0.1 i 12.1 
I I ! Senzo(blfluoranthene ; 4.9 IMG'KG I 1 I 12.2 
I I I Senzo(klfluoranthene I 1.5 IMG'KG i 1 I 19.4 
I i I Cadmium i 13.3 IMG'KG; 80 I 2.7 
I ·Chrom1um 5, .6 'MG'KG' n1a I 34.2 

i 1Coc!:)er : 262 IMG'KG I 3000 I 15.7 
; ' Oibenzo(a.hlantnracene 0.58 'MG'KG 0., 2.9 
! ' lndenof1 .2 .3-colpvrene 1.8 ;MGJKG 1 6 . 

Iron 76400 :MG'KG · n/a 35586 I 

I ·Leaa 472 IMG'KG: 400 39 
I I Mercury 0.24 !MG'KG. 24 0.1 
! ! .Nickel ' 53.1 IMGIKG' 1600 26.7 
: I I Silver I 10 IMG'KG i 400 1.61 
I I I Zinc I 1200 IMG'KG I 24000 I 101 

08-7317 I 0-ifi. tAAB2774 •C..Omrum ' 3.6 iMGr'KG I .. ,. I "' ., .... .. .. 
I I I Zinc I 115 IMG'KG I 24000 I 101 

09-7330 I 0-tft. IAAB2776 iCICimtum I 4.4 IMG'KG i 80 I 2.7 
I I I Lead I 212 IMG'KG I 400 I 39 
I I I Zinc I 173 IMG'KG I 24000 I 101 

09·7502 I 0·1ft. IAA82782 ILted I 165 iMG'KG I 400 ; 39 
09-7502 I 0 • , ft. 1AA827U :Cocper I 49.3 !MGIKG i 3000 I 15.7 -nla Not available. I I I I ; I 

J - The associated numerical value is an estimated quantity. 
R - The data are unusable ( canpound may or may not be present) • 
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MOA-M Water [)erects above SAL 

l.OcaUOn 10 IOeoth of SampJe SamDie 10 I Al<lAL YTE ' Results Units SAL 
09·7400 I NA IAAB2787 IArs.mrc I 200 ·UGil I 50 

I L I Ber)rlllum I 23.8 IUGJL I 4 I 

I 

' 
!Cadmium ; 7.2 IUG/L I 5 

I I I Cadl:;;rum I 16.3 ;UGJL ! 5 

' 
I /Chromium i, 225 IUGIL I 100 

I I 1111»8 I 884 ~UGIL I 180 

' I !Mercury_ ' 6.6 IUGIL I 2 
I I !Mercury I 10.5 !UGIL I 2 
I I I Nickel I 276 IUGIL I 100 

09-7401 ' NA IAA82788 !Arsenic I 120 IUGIL 50 
I I !Barium i 2 80 !UG/L ! 2000 

09-7402 I NA IAAB2789 !Arsenic : 91.9 IUG/l 1 50 
J I I Lead I 57.5 IUGJL I 50 
I I IManaanese I 336 IUGJL I 180 

09-7403 I NA IAAS2790 ILiad 168 IUG/l I 50 
I I iSelenium 620 :uGJL i 50 

09-7491 , NA rAAS6101 !Antimony 23.5 ;uGJL . 6 
·Beryllium 13 'UG/l I 4 

I !Bervlffum 13.9 1UGIL : 4 
I !Cadmium 26.3 'UG/l ~ 5 

I I I Cadmium 29.3 !UGIL I 5 
i I !Chromium I 111 !UGIL : 100 
I I IL8ad I 123 IUGIL I 50 
I I Llad I 123 UGIL I 50 
I I ..... ' 1937 UGIL I 180 
I I lt. I 2000 IUG/l 180 ·-I I !Vanadium I 268 UGJL I 240 I 

09-7492 I NA IAAB8102 IAnttmony I 94.8 IUGIL f 6 
! I Barium 2740 IUGIL I 2000 
I ! Btrvlllum 19.3 IUG/l I 4 

I Cadmium 40.2 IUG/l I 5 
I I Chromium 144 !UGIL ! 100 
! ILead. 147 'UG/l ; 50 
j I .. tsl 2770 IUGil I 180 
! ' Nlck8f 112 IUG/l I 100 I 

I I !Vanadium I 370 IUGIL I 240 

01·7483 I NA '.6-"'B!!!!!? 1 A~~mcr:v i ~4.6 ·uWL I 6 
Lead I 119 UGIL 50 

I LAd I 121 UGJL 50 

•• I 991 UGIL 180 
Ia •• ... I 794 UGIL 180 
Methvtene chloride ---r 8 UGIL 5 

09·7550 I 0 • 0.5 ft. IAAC020t Olnftrotoluene (2,4:l...L 1.52 IUG/l I 0.05 

01·7!11 ' 0 • 0.5 ft. fAAC020t IDinltrotoluene {2.4i..!.. 0.9 IUGIL I 0.05 

n1a Not available. I I 
NA Not BOIIcatlll. I I 
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MCA·M Suu ::etec:s 

Location 1 D 'Decrh ot samcte• Sarnc1e 1C Ana1vte : .::eswts Umts SAL U1t I 
09·7006 I 0 • 1 ft. · AA80918 Alumtn1um 3040 MG'KGi n1a 123000 

I i :Arsemc 7.3 MG'KG! n/a i 11.6 ' 
I ! .eanum 63.7 ·MGIKG' 5600 1143 
I I 'Calc:um 3160 !MG'KG I nta ' 54362 

' Chrom1um 3.1 IMG'KG I nta 34.2 
I ! ·Cyamde 0.53 ~R} :MG/KG: 1600 nta I 

l I 1lron 3560 ·MG'KG I nta I 35586 
' I ileac 10.7 iMG'KG I 400 ! 39 
! ! · Manoar.ese 125 'MG'KG i 1 1000 ' 1030 
I I i:zlnc 17.1 IMG'KG : 24000 I 101 

09·7014 ! 0·1ft. •AA80920 'Aiumtn1um 6303 :MG'KG I nta I 123000 
I 'Aiumm1um 8090 !MG/KG. nta 123000 
I ·Arsenrc 2.3 IMG'KG' n1a I 11.6 
: I 'ArseniC 2.3 IMG'KG: n/a 11.6 
I iSanum T57 :MG'KG. 5600 1143 
I !Barium 1 17 IMG'KG · 5600 I , 143 
I I •Bervtlium 0.52 1MG'KG: nta 3.31 

·Caam•um T .5 1MG'KG 80 2.7 
I ·Cadm1um 1 8 'MG'KG. 80 2.7 

:CalCIUm 1041 :MG'KG. nia 54362 I 

-- Catc:um 1090 MG'KG. n1a 54362 I 
Chrom•um 4.2 ·MG'KG nta 34.2 I 

; ·Chrom•um 6.5 ·MG'KG nta 34.2 
Coca1t T T .8 MG'KG· n1a I 51.1 

I I Cobalt , .2 1MG'KG: nta ' 51.1 
I I rCoccer 13.7 :MG'KG; 3000 I 15.7 I 

I I 1Coccet i 13.3 'MG'KG I 3000 15.1 
: 1Cyanlde 0.54 tRl :MG'KG: . 1600 I nta 
I I 1 Oiettlyf phthalate 0.46 :MGIKG I 64000 I n/a 
I 11rcn 7421 :MG'KG: n/a I 35586 
I I ~Iron 8740 'MGIKG I n/a I 35586 
' :Lead 19 IMGJKG: 400 I 39 

•Leaa 25.2 ·MG'KG I 400 39 
: Macnas1um , 077 MG'KG nta 16147 

Magnes•um 165\l ·MG'KG 0/1 16147 
.Manganese 587 :MG'KG 1 1000 1030 
· Manoa11ese 602 MG'KG 1 1000 1030 

' •Nickel 5.6 'MG'KG 1600 26.7 
I :PotaSSIUm 1230 MG'KG n/a 6179 
I IPotass1um I 927 1MG'KG: nta ' 6179 
I I I Sodium 195 IMG'KG. nta ! 1884 
! ! l\1•!'1!11!um. ' 16.9 iMG'KG: 560 ' 68 
I ! !Vanadium ! 14.7 IMG/KG i 560 I 66 
I I 'Zinc I 22.3 ;MG'KG l 24000 I 101 
I I Zinc I 16.6 IMG'KG l 24000 I 101 

09·i018 0 • 1 tt. AA80922 'Aium1nrum 21900 IMG'KG; n11 I 123000 
! I IArsenrc 6.3 !MGJKG I n/a I 11.6 
I I IBanum 957 :MG'KG I 5600 I 1143 
I 1Caam1um I , 0.1 •MGJKG: 80 : 2.7 
I ! I Calcium I 25500 IMG/KG! n/a I 54362 
j I iChrom1um I 33.5 IMGJKG: n/a I 34.2 

'Cocc"r I ,s2a 'MG'KG: 3000 i 15.7 
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MOA-M So1l Derec::s 

~ca11on 10! 0eD1h ot samcle•SamotetO IAnalvte Results 1Units SAL Ull. 
I I IC;tanide I 0.62 (R} IMG'KG I 1600 I n/a 

· I / Jiron i 37300 IMGIKG: n/a 35586 
, 1 : ILe~ I 347 IMG1<G: •oo I 39 

' 
I IM!g!!nrum I 8550 IMGJKGl n/a I 16147 . 

I I I Mancllnese I 920 IAG'KG i 11000 I 1030 
i l IMen:urv I 0.25 IMG1<GI 24 I 0.1 
I I !Nickel I 43.8 IMQ'KG I 1 600 I 26.7 
I I IPotluium ' 2690 IMGKGI n/a I 6179 
I I 1Sil\w' i 26.4 (J} IMG1<G I 400 ! 1.61 
I ' !Vanadium I 17 IMG1<GI 560 I 66 
I I I Zinc I 1650 IMGn<G I 24000 I 101 

09-7037 I 0-ttt. ·AAS0924 !Aluminium I 8590 tMG'KGi nla I 123000 

' I IAnrttracene I 32 IUG1«3 I 24000 I 4.29 
I I IArurric I 113 IMG'KG I n/a I 11.6 

' I I Barium ' 128 IMG'KG: 5600 , 143 
I I IBenzo a anthracene I 160 iMG'KG: , I 12.4 

' ISenzo al"vrene I 130 IMG'KG. 0.1 I 12.1 I 

!Senzo b fl~oranthene . 200 IMG'KG 1 I 12.2 
tSenzo a.h.iJperytane ! 64 IMG'KG. n/a I 5.9 

I I Senzofklfluoranthene 77 ,MG'KG 1 ' 19.4 
iCadmium 1.9 :MG'KG so 2.7 

I I ·CaJctum 57700 IMG'KG n/a ' 54362 
I ! !Chlordane (alpha·) 0.016 fJ) IMG'KG n/a I n/a 
I ; IChronwm ' 7.9 iMGr'KG "'• ! 34.2 
I I IC ' 190 IMGKG! 98 I 19.5 
I I iCOOD• I 25.1 IMCM<G : 3000 I 15.7 
I I 100& fD.D'•J I 0.0011 (JJ IMGn<G I 2.1 I n/a 

i ]Oibenzofa hlanthracane I 23 lt.G1(G I 0.1 I 2.9 
~-,v· I IOIHIIfn I 0.048 CJ) lt.G'KG I 0.044 I n/a 

I I EndOIUifan I I 0.017 fJ) lt.G'KG I n/a I n/a 
I , I &ndOIUftan II I 0.024 fJ) IMG'KG i n/a I n/a 
I ·Endrit I 0.082 (J) IMG'KG; 24 I n/a 
I I I Fluotantt'lene I 310 IMG'KGi 3200 I 32.5 
I ' · He_~ttachlor I 0.0061 (J) IMG'KG 0.18 : "'· I 'lndtnoCt 2.3·cc:.I1Jl__yrant 80 IMG'I(G , . 6 I 

I I I Iron 7570 IMG'KG. nta I 35586 
! ILt~ •1 .e •MG1<G 400 I 39 

I I IIJnd&ftl I 0.00., (J) :MG'KG. 0.54 I n/a 
I lMianelium ! 2100 IMG'KG · n/a I 16147 
I I I 330 IMG'KG ; t 1000 I 1030 

I I Methonc:'llor I 0.052 (J} IMG'KG i 400 I n/a 
I 

' Fihenamhrene I. 150 IMG'KG l n/a· I 2 •. 2 I 

I "YJ- I 280 IMG'KG i 2400 I 12.8 
I I I Vanadium I 14., IMG'KG I 580 I 68 
I I Zinc I 105 IMG'KG I 2.-000 I 101 

09-70!4 O·tft. i.V.EI0821 Aluminium I 10800 iMG1<G I n/a I 123000 
I Arsenio l 5.5 IMGII<G l n/a I 11.8 
I IBanum L 701 IMG'KG I 5600 I 1143 
I Ca!mium I 4.8 JMGJKG I 80 I 2.7 
I Calcium I _.!.!.90 IMG'KG I n/a I 54362 

I I Chromium I 15.8 IMG'KG I n/a I 34.2 
I I ICoccer I Hl8 IMG'KG . 3000 · 15.7 

Ptgt2 



~ .,. .... 

' 

MDA-M Seal Cetee-.s 

-location 10: D&ctn or samc1ea Samc1e 10 'Analvte Resurts ·Unrts l SAL UTt 
I I lODE [p,p'-J i 0.0048 iMG'KG I 2., I nta 
I I t OCT _fil.p'-l I 0.0046 IMG'KGI 2.1 I n1a 
I ! i Endcsulfan I i 0.0064 ·MG'KG! nta I n/a 
I I I Iron I 15800 iMG'KG i nta I 35586 
I I I Lead ! 201 IMG'KG l 400 : 39 
1 I iMagnesaum I 3290 iMG'KG! n/a I 16147 
f I !Manganese 532 iMG'KG i 11000 I 1030 
I I !Mercury I 0.26 1MG'KG: 24 : 0. t 
I I I Nickel 32 1MG'KG I 1600 ' 26.7 
I I •Potassium i 2020 iMG'KG I n/a I 6179 
I I !Silver I 9.6 (Jl ;MG'KG: 400 I 1.61 
I I IVanaaium ! , 8.5 !MG'KG: 560 I 66 
I I IZ!nc i 516 1MG'KG l 24000' 101 

09-7058 I 0 • 1 ft. AA80928 :Aiummaum 6120 iMG'KG i n/a j 123000 
I I ISanum I 126 IMG'KG, 5600 I 1143 
I I ICadm1um I 1.8 IMG'KG; 80 ' 2.7 
I ' •Calcium I 1580 IMG'KG. .,,. I 54362 
I "Chrcmaum 8 IMG'KG' nta ! 34.2 
! . ·Coccer 48.3 .MG'KG 3000 15.7 
i Iron 6350 :MG'KG .,,. I 35586 
: lead 40.6 MGKG 400 I 39 
I Manganese 347 MG'KG 11000' 1030 
i Mercury 0.34 MG'KG 24 I 0.1 

1Pctassaum 1470 1MG'KG; .,,. I 6179 
I I !Zinc I 1660 IMG'KG I 24000 I 101 

09-7061 I 0·1ft. AA80930 iAiumrnrum I 67410 ·MG'KG I nta I 123000 
I I tArsen1c I 10.6 IMG1<G I nta ! , , .6 

I ! !Barium I 1, 2 1MG'KG I 5600 i 1143 
I 1 !Cadmium I 2.5 IMG'KG I 80 I 2.7 
I I :calcium 103000 !MG'KG i nta I 54362 
I j tChromium ; 7.8 IMG'KG: nta 34.2 
I !Coccer 24.2 IMG'KG: 3000 I 15.7 
; I Iron I 1 1000 'MG'KG: nta ! 35586 
I Lead 1 19 ·MG'KG 400 I 39 
! MIQnesaum 2610 •MG'KG; .,,. 16147 
. -Manganese , 75 ·MG'KG. 11000 1030 
I ·Zinc I 185 =MG. 'KG 24000 . 101 

09·7085 0 • 1 ft. AA80932 · Alummrum 12800 :MGKG. .,,. ; 123000 
I !Arsen1c I 9.1 'MGKG, n;a 1 1 .6 
I I 18anum 1470 iMG'KG; 5600 : 1 143 
j I !Cadmium 25.6 lMG'KG: BO I 2.7 
I I !Calcium I 38800 1MG'KG I nta I 5~362 I 

I I !Chrom1um ! 43.1 IMG'KG • .,,. I 34.2 
I I I Copper I , , 90 1MG'KG i 3000 ! 15.7 
I I I Iron I 30800 !MG'KG i n/a I 35586 
i I !Lead I 882 IMGfKG I 400 I 39 
I l IM~nesium I 9990 !MG'KG! nta i 16147 
I 'Manganese I 785 !MG'KG I 11 000 ! 1030 
I I •Mercury I 0.58 \MGIKG! 24 I 0.1 
I I !Nickel I 62.9 [MG'KG i 1600 I 26.7 I I 

I ' IFctass1um I 3010 IMG'KG l nta I 6179 
I I ·Silver 107 IJ\ ·MG'KG · 400 , .61 
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MOA.-M Soil Detec-.s 

ILccation IQIO.Ih of samoretSatneleiO IAn!!X!• Results !Units I SAL : UTl 
I J I tVanaafum I 21.5 MG'KGI 560 I 61 

I • Zinc I 2790 t.G'KG I 24000 I 101 
"''····""'e-7ot3 0·1ft. IMB0934 !Aluminium I 16600 1MGJKGI n/a I 123COO 

Antfmonv ' 22.2 MG'KGI 32 l 2.5 
ArHnic I 13 t.G'KG n/a I 11.6 , Sarium I 2090 MG'KG 5600 I 1143 

1 Cadmium I 13.7 MGIKG 80 l 2.7 
I c.Jcium 39800 MG'KGI n/a I 54362 

Chromium I 38.6 MG'KG n/a l 34.2 
I Cobalt I 21.1 MG'KG-1 n/a I 51.1 

' 
Capper I 2820 IG1CGT 3ooo 1 15.7 
Iran I 42800 t.G'KG I n/a I 35586 
I.Hd I 4930 Mta'KG I 400 1 31 

I• m i 7530 ac'KGt n/a 1 16147 
I 924 Mta'KG I 1 1 000 I 1030 

I Nlck4lt 85.9 MG'KG I 1600 I 26.7 
I ! Potuaium : 3200 MG1<GI nla I 6179 
I I IS~ ' 102 IJ) MG'KG! 400 ! 1.&1 
I I I Sodium 1540 (J) MG.'KG i n/a I 1884 
j I IVIMdlum 24.2 lacKG I 560 I 66 

\ I Zinc 4550 IMG.'KG I 24000 1 101 
01·7104 I 0 • ' fl. · AA80936 I Aluminium 6680 IMGr'KG i nia I 123000 

I IBanum 133 MGKG l 5600 I 1143 
I c.amun 3.4 MGKGI 80 I 2.7 

CalciUm ! 1570 MG'KG n/a I 543&2 
' I Chromium I &.I MG'KG nta T 34.2 

COIXI8t I 73.5 MG1<G 3000 T 15.7 
Iron I 412 MG'KG n/a T 35588 

·~. LHd I 9850 MG'KG 400 I 31 
I 1380 MGKG n/a I 16147 

I , 573 MG.'KG I 11000 I 1030 
I IP ' 1450 MG'KG n/a I 8171 , I VMadlum I 17.8 MG'KG 580 I 68 

I I I Zinc 101 MG'KG I 24000 I 101 
01·71 04 I 0 • 1 ft. AAB0838 rAiumintum 7100 IMG'KG I n/a I 123000 

I I I &anum 124 IMG'KG I 5600 I 1143 
I Cadmium 2.3 MG'KG I 80 I 2.7 
I calcium 1420 MG'KG I nla I 54362 
I Chromium 6.8 MG'KG: n/a I 34.2 
I Coaaw ' 34 MG'KG I 3000 I 15.7 
I ICvanide ! 0.64 tAl I~Gf .. ,, .......... ii/8 

i Iron I 8780 MGMGI n/a 35586 
I LNd I 60.8 MG1<GI 400 31 
! ·- I 1440 MGt<G I n/a 16147 
I ..ill MGJI<Gt 11000 1030 , Patulfum 1510 MGJKGI n/a 6171 
I Vanlldkln 1&.8 MG'I<Gl 560 68 
I Zinc I 59.1 MG'KG 1 24000 101 

08·7104 I 0·1ft. IAAB0831 ICatbon dilulflcfe I 0.0088 IMG'KG I 7.4 I n/a 
08·7128 0·1ft. iAA80940 Aluminium 17400 MGt<G-f n/a 123000 

I Arsenic I 3.3 MG'KG I n/a 11.6 
I I Barium I 192 IMG'KG I 5600 I 1143 



MOA.\11 So1i Cetec:s 

Locanon •O Oeotn of samcte•Samc•e •0 Anatvte :=esu1ts Untts SAL un. 
I I :eervtlium 1.2 :MG'KG · nta I 3.31 
I ; ·Cadmrum 2.3 1MG'KG 80 2.7 
I :ca1c1um 2310 MG'KG' n/a I 54362 
I ! ·Chromrum 8.4 ·MG'KG; nta 34.2 
I ' ·Coooer 9.3 tMG'KG, 3000 I 15.7 
' : ·Cvanrce 0.62 IRl IMG'KG: 1600 ! n/a 
I ' :rron 14200 1MG'KG i n/a 35586 
i !leaa 16.5 ·MG'KG' 400 39 
I iMagnes•um 2590 1MG'KG: nta I 16147 
I 'ManQanese ' 348 'MG'I<G, 1 1000 1030 
I ' !Potassium 2010 ·MG'KG ,. n/a i 6179 
I !Vanaarum 22.8 •MG'KG. 560 66 
I I I Zinc 28.4 IMG'I<G : 24000 · 101 

09·7126 0 • 1 ft. AA8094 1 Cart~on oisutfide 0.012 IMG'I(G 7.4 ; nta 
09-7130 I 0 • 1 ft. 'AAB0942 · Alumrnrum 5980 !MG'KG · nta 123000 

I i :Arsemc 2.7 'MG'KG I nta 11.6 
I I :eanum ' , 78 iMG'KG · 5600 , 143 
! · Benzcibifluoranthene 0.39 MG'KG , 12.2 
! Caamrum ~. 5 MG'KG· 80 2.7 

Calctum 37700 ·MG'KG nta 54362 
Chrom1um 4.6 MG'KG n1a 34 2 
Cooper 2~ ,4 MG'KG 3000 1 5. ;-

: Cvanrce 0.58 iR\ ·MG'I<G 1600 n/a 
! Fluoranthene 0.87 :MG'I<G · 3200 32.5 
I 'Iron I 7300 'MGIKG, nta ! 35586 
I I •Leaa 40.8 IMG'KG: 400 39 
I I IM10nesrum I 1500 IMGIKG i n/a 16147 
' ! !Manganese 194 IMGIKG 1 1000 ' 1030 ' 
I I IMercurv I 0.33 'MG'I<G · 24 : 0.1 

) 
I ' I Phenanthrene 0.73 iMGJKG. nta : 24.2 
I ~ !Pctassrum 1240 iMGIKG nta 6179 

•Pyrena 0.72 ·MG'KG 2400 12.8 
I I IZJnc ; 67 MG'KG : 24000 101 

09-7130 0 • t ft. AA80943 Carbon CISUifiaa 0.007 MG'I<G 7.4 nta 

09-7142 0-1~t. AA80944 •Aiumtnrum 19600 ·MG'KG n1a t23000 
I i · Arsantc 3.7 MG'I<G n1a 1 1.6 
I I •Banum 127 ·MG'I<G 56 CO 1 143 
I ! 1Barytlium , .2 'MG'KG "'a 3.31 
i I ·caamtum 3.1 'MG'KG 80 2.7 
I I ICaletum 2600 !MG'KG. n/a 54362 
I I IChromtum I 9.9 •MG'KG nta 34.2 
I ' iCoopar i4.6 

.. ,..,,,.. . 
""""'""" • r: ., 

•m~nu I wiJIJ\1 'w.• 

i I !Cyanide ! 0.62 (R) :MG'KG; 1600 I n/a 

' I ilron ' 16400 :MGJKG; n/a 35586 
I ! 'Lead ! 19.1 IMG'I<G · 400 39 

I I I MagneSIUm ; 2770 ,MG'KG i nta : 16147 

! I •Manganese 359 ;MG'KG : 1 1000 1030 
I I !PotaSSIUm 2030 IMG'I<G. n/a I 6179 
I I !Vanadium ; 26.7 !MG'KG · 560 66 
I I I Zinc I 32.7 IMG'KG ~ 24000 ' 101 

09·7143 i 0 • 1 ft. ·AA80946 1Aiumm1um ' 6920 MG'KG! nta 123000 
I ' ;Arsen1e 2.7 MG'KG ,,. 1, .6 -
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MOA-M So1l Cetec:s 

Lloc:arlon 10 IOeorh ot same••• Same•• 10 Analvte Resuns ·Umts ; SAL UTl 
L I I IBanum I 116 iMGKG i 5600 I 1143 

I I ICcm•urr. I 2.2 IA&1<G I 80 I 2.7 
I J ic.Jc:ium : 1570 1A&1<G! n/a I 54362 
I J IChromtLim ! 705 !~GI n/a I 34o2 
I I }Coball ' 16.8 IIGI<G i rill I 51 .1 
I I IC®Jler 6.2 !t.GKG I 3000 I 15.7 
I 

' jCy'anide I 0059 (R) IMG'KG i 1600 I n1a 
! I I Iron I 10500 IMGA<G l n/a i 35586 
I I JLeiCt j 12.& IAGKGI 400 I 39 
I I !~nn1um ' 1320 !MG'KG I n/a I 16147 
I I IManaanen I 1250 IMG1<G i 11 000 I 1030 
I i INidcel 12.6 iMG'KG l 1600 ! 26.7 
I i _IPotusium 1170 IMGKGI n/a I 6179 
I J IVaMdium I 23.7 IMG'KG i 560 I 66 
I l I Zinc I 18.3 IMG'KG I 2"000 ' 101 

09·7162 I 0. , ft. ·AAS2786 iAium•n•um I 4720 rMGKG/ nla j 123000 
I I I Arsenic i 4 IMGtCG: n/a I 11.6 
I I I Barium ! 136 MGr'KGi 5600 1143 

' 'Cidmrum 3o5 :MG'KG 80 2.7 
I I tChromrum 6o7 J.G'KG 0 n/a 3402 
I ·Iron 9410 .fG'KG: nta 35586 
: !LtiiG 28 ·MG'KG · 400 39 

I !ManganeN 243 itGKG: .11000 o 1030 
I IMetf!yt_ene cnlonae Oo014 :MG'KG' 5.6 n/a 

I I {Van.alum I 20.6 IMG'KG i 560 I 66 
I I IZlnc I 6902 IMG'KG ; 24000 I 101 

01·73'00 I 0·1ft. tAA80948 !Aluminium I 11700 _lMG1<G I n/a I 123000 
I JSartum I 1 71 jaGt(G I 5600 1143 

·r- lcadrrium I 203 IMCM<G I 80 I 2.7 
I I Calcium I 1750 lt.G1<G I n/a I 54362 

I I IChramtum I 8.6 IMCM<G I nta I 34.2 
I : !Copper : 8.4 !MGIKG l 3000 I 15.7 
I I I Iron 10900 IMG'KG: nta 35586 
I IL.tiCI 13 (J) MG1(Q; 400 39 
' : l~netrum 1920 •MG'KG; n/a 16147 
I : jMang_ .. 411 MG1<Go 11000 1030 
I ' 1Pota11ium 1650 ·MG'KG I n/a 6179 
I I 1Van.alum 21.4 •MG'KG i 560 66 

' IZJnc I 2704 MGKG I 24000 101 
00·7300 I 0., ft. iAA82737 IMeltiYitne chloride I 0.033 •MB'KG I 5.6 ' nta 
01-730t I 0 • , ft. IAAI2731 !Aluminium I 7480 IMG'KG I n/a I 123000 

iBattum I 479 IMG'KG I 5600 I 1143 
lc.dmium I 6.7 IMG1<G I 80 I 2.7 

I I Calcium I 8500 IMG'I<G I n/a I 54362 
I Chromium I ~-6 iMG'KG I n/a I 34.2 

j I ICob&ll I ~-2 IMG'KG I n/a I 51.1 
I I !Coooer __!1-9 IMG'I<G I 3000 I 15.7 

lOOT fc.c· ·1 I ... 2.:.Q..PS6 :MG'I(G: 2.1 I n/a 

' I Iron I 21600 IMG'f<G I n/a I 35586 

I ILeiCt j 10200 (J) IMG'KG I 400 I 39 
f IMaon11ium I _!1!10 IMG'KG I n/a I 16147 

: IManganne ! 1240 'MG'KG: 11000 . 1030 
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MCA-\1 Sc1i ::etec:s 

Locanon 10 • Deeth ot samore• Samc1e 10 Ana1vte Resurts ·Unrts SAL UTL 
I : tMercurv ! 0.67 IMG'KG i 24 0.1 
I I ·Nickel 30.4 IMG'KG; 1600 26.7 
I I .PotasSIUm I 1640 tMGIKGi nta 6179 
I I ·Silver ; 41.6 !MG'KG I 400 1.61 
I I iVanacium 16.9 ·MG'KG: 560 66 
I I I Zinc I 604 IMG'KG l 24000 101 

09·7302 ! O·llt. :AA82740 tAiummrum 7640 IMG'KG I nta 123000 
I ! !Sarrum 122 iMGJKG I 5600 1143 
! I iCadmrum , .6 !MG'KG i eo 2.7 
I I Calcrum 2440 !MG'KG: nla 54362 
I I IChromrum 5.3 IMG'KG I n1a 34.2 
l I lOOT [p.p'·l 0.0072 1MG'KG i 2.1 nta 
I I !Iron 7790 iMG'KGI n1a 35586 
! I I Lead 12.4 (Jl IMG'KG: 400 ' 39 
I I I Manganese 353 !MG'KG i 11000 1030 
I I !Zinc 24.6 IMGIKG I 24000 : 101 

09·7303 ! 0 • 1 ft. :AAS'2742 Alumrnrum 1 1500 !MG'KG I nta 123000 
! I IAntrmony , 8.4 IMG'KG: 32 2.5 

I 'Aroclor 1254 2.6 'MG/KG 1 n/a 
i I •Arsenrc e.3 .MG'KG. nta 1, .6 

8anum 130C MG'KG' 5600 1143 

' ' · 8enzofalanthracene 0.95 ·MG'KG I 1 12.4 
I : · 8enzofa1Dvrene , 'MG'KG. 0.1 , 2.1 

' : 1 8 enzo[b ]flue ran the ne 1.3 MG'KG, 1 12.2 
I I &8enzcra h,r]perylene 0.54 IMG'KG: n1a 5.9 
I I ICaamium I 13.4 IMG'KG I eo 2.7 
I I !Calcium i 36200 IMG'KG l n/a 54362 
I I iChromrum I 29.6 IMGIKG I nta 34.2 
I i IChrysene I 0.97 IMG'KG: 96 19.5 
I I !Cobalt I 24.9 !MG'KG! n/a 51.1 
I I ICoooer I 592 1MG'KG i 3000 15.7 
I lOOT {p,p'·l 0.032 IMG'KG: 2.1 n1a 
I I 1 Oibenzo[a.h]anthracene 0.7 IMG'KG: 0.1 2.9 

· Fluoranthene , 'MG'KG 3200 32.5 
' lndeno{1 .2.3·cdlpvrene 0.64 ·MG'KG 1 6 

I I ilron 30700 .MG'KG · n1a 35586 
I 'Lead 695 !Jl •MG'KG 400 39 
I :Magnesrum 47i0 ·MG'KG n/a 16147 
I ! :Manganese 643 'MG'KG 1 1000 1030 
I I I Mercury 0. 7e iMG'KG I 24 0., 
I I I Nickel I 52.4 IMG'KG: 1600 26.7 
i I l~otsss:um : ?710 tMG'KG: nta I 6179 
I I I Pyrena I 1 . 1 IMG'KG! 2400 12.8 
I I I Silver I 61.4 !MG'I<G: 400 ' 1.61 
I I I Vanadium 18., IMG'KG · 560 66 
I I iZinc ' 1620 ~MG,'KG ! 24000 I 101 -09·7303 I 0-tlt. 'AA82743 IMethvlene ct'llonde I 0.011 IJ) IMGIKG: 5.6 n/a 

09·7304 I 0·11t. tAA82744 ;Aiumrnium 6950 IMG'KG I n1a ' , 23000 
I I iAntimcnv 271 IMG!l<G I 32 2.5 
I I !Arsenic 11.5 - iMG'KG I n/a ~ , 1.6 

I I !Barium I 917 IMG'KG i 5600 1, 43 
I ' : Benzofblfluoranthene 0.88 1MGIKG' , 12.2 
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MOA-M Sed Oetec:s 

I~ IOIOeDift ot samcletSitnDieiO iAniiXtt I Results 1Units I SAL i un. 
I I I I Senz:o{b)fluaranthene I 0.88 IMGKG I 1 12.2 

I I I 5.4 MG'KGI SCi I 2.7 Cldma.m . I 

I ICu:ium : 7660 IMGKGI n/1 I 54362 
I Chromium I 31.4 !MGn<G I n/1 I 3~ 

I I lc~VY~ene : 0.57 IMG'KGI 96 19.5 
I I ChrYHne I 0.57 MGKGI 96 I 19.5 
I I CCIA)er I 95.5 MG1<GI 3000 15.7 

I I 4.2 (R) MG'KGI 1600 I n/1 I 

I Endrin 0.13 (J) IMG1<GI 24 I n11 
I j Fluoranthene 1.6 MGn<GI 3200 32.5 
I I Fluo,.nthene I 1.6 MGKGI 3200 I 32.5 

l Iron I 25200 MG'KGI n11 35586 
I lAid I , 1600 (J) MGKGI 400 31 I 

l ium I 3870 MGKGI n/1 I 16147 
l I .. I 432 MG'KG I 1 1 ooo I 1030 
I MII'QIIY I 29 MGKGJ 24 I 0.1 

l I Nickel f 12.2 MG'KG I 1600 I 26.7 
I ' I Phenanthrene T.5 IMGKG! n/1 ! 24.2 
I I 1 Phenanthrene i , .5 IMG'KG; n/1 I 24.2 
I ; IPv,_ 1.2 IMGIKG! 2400 I 12.8 
! i P_yNni , .2 IMGKG: 2400 I 12.8 
I I /Vanadium 13.8 IMGKGl 560 I 66 
I I !Zinc 1820 IMGKG I 24000 I . 101 -I 

08·7308 0·1rt. IAAB.2748 !Aluminium : 6230 •MGKG I n/1 I 123000 
I 8111""' I 273 IMG'KG I 5600 1143 

I I cadmium I 1.7 MGKG I 80 2.7 
I : Chramlum I 11.4 MG1<GI n/1 34.2 

I CODr* I 27.3 MGKGI 3000 I 15.7 

'~h· 
I I Iron I 7850 MG1<G I n/a 35586 

j ..... I 38 (J) MGtCGI 400 I 31 
1 I .. I 2!1 MG1<G I 11 000 I 1030 
I I Potalium I 1280 MGtCGI n/1 I 6179 
I I Vanadium I 111.3 IMGII<G I 560 I 68 
t I I Zinc I 511.3 "MOJKG; 24000. 101 

01·7301 I 0 • , ft. :AA82748 !MethYlene chlondt I 0.03 IMG'KG I !.6 f n/a 
09·7307 t O·tft. :AA827!0 !Aluminium 8690 1MG1<G · n/1 I 123000 

I I ArHnN: ' 3.8 IMG'KG i n/1 I 1 1.6 
I I Bartum I 231 IMG'KG I 5600 I 1143 

I I Cadmium I 3.8 iMG'KGI 80 I 2.7 
I Calc:ium I 7180 IMG'KG I n/1 I 511362 

Chromium l ., .. .•. ,. I~A#,.-- I 
,_n\111 nil i 34.2 

CODDtr I 101 MG1<GI 3000 I 15.7 
Iron I 14900 MG1<GI n/a 35586 ... I 2310 (J) MGMGJ 400 I 38 

m L 2480 MGn<GI n/a J 16147 
H I ~·, MG'KG I 11 ooo I 1030 

I Potaalium f. 1710 MG1<GI n/a 6179 
I Sliver I 3.1 MG'KGI 400 1.61 

I Vlftldlum I 20.2 MG1<GJ 560 66 
Zinc I 4&9 .MG'KG I 211000 I 101 

08·7301 0 • 1 ft. IAA82752 IAiumlnium I 11100 MG'KGI n/1 1 123000 
l I Aluminium I , 1425 MG'KGI n/1 123000 
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MCA·M Sell Cetec:s 

Location tO ·Deeth o' samcte•Samc1e 10 Ana1vte Resu1ts Untts SAL UTL -I t 'ArseniC ' 1.2 IMG'KG: nta 1 1.6 
I I •Arsen1c 8.1 1MG1<G; nta 11.6 
I I J8anum 2130 ;MG'KG. 5600 1 143 
I ! ;eanum 965 :MG'KG. 5600 ! 1143 
i ' ·Be!lllium I 0.63 IMG'KG · nta ; 3.31 
i I 1Caam1um . 10 :MG'KG' 80 2.7 
: I tCadmJum , 0.7 IMG'KG i 80 2.7 

I CalCium 15000 ~MG'KG nta . 54362 
I •Calcrum 14800 iMG'KG nta : 54362 
I •Chrom1um ' 28.2 iMG'KG nta 34.2 
I I ·Chrom•um 21.2 iMG'KG. nta I 34.2 

' !Cobalt 10.3 IMG'KG nta 51.1 
I ! ' ICOODer : 725 !MG'KG · 3000 I 15.7 

I ~ !Cooper 4770 !MG/I(Q. 3000 I 15.7 
I t iQOT fp.p··J 0.0066 :MGIKG. 2.1 nta 

I · Oi·n·butyl pnthalate I 0.85 IMG'KG 8000 I nta 
I ; •Iron 33700 !MG'KG nta ! 35586 
I Iron 29891 MG'KG n/a 35586 
: Leaa 497 1,)\ MG'KG 400 39 

Leaa 10i5 MG'KG 400 39 
Magnes1um 4660 'MG'KG nta 16147 

I .MagneSIUm 4093 MG'KG nta 16147 
: 'Manoanese 560 ·MG'KG , ~ 000 1030 
I . I Manganese 496 :MG'KG , 1000 1030 

' I !Mercury 0.12 IMG'KG. 24 I 0.1 
I ' tNicke1 53.6 iMG"KG, 1600 26.7 ' 
I I 'Nickel I 66.6 IMG'KG: 1600 I 26.7 I 

I I IPctuSJum ; 31i0 IMG'KG i n/a 6179 

' 
I I Potassium 3302 IMG'KG · nta I 6179 

t tSelen•um i 0.83 IMG'KG: 400 I 1. 7 
I I 'Silver : 71.4 iMG'KG: 400 ; 1.61 
I 'Silver 85.3 iMG'KG 400 1.61 
I 'Sodium 589 MG'KG n/a 1884 -· 

Vanadium 1 9 ·MG'KG 560 66 
' Vanaaium 1 i .7 MG"KG 560 66 
I Zinc 1120 ·MG'KG 24000 101 

:Zinc 1039 MG"KG 24000 1 01 
09-7308 0 • , ft. AA82::-54 Aldrtn 0.0024 MG'KG 0.04 nta 

I 1Aium1n1um I 17000 'MGJKG n/a 123000 I 

! i lArsen1c : 7.5 1MG'KG n1a 1 1 .6 
I i I Barium l 1160 IMGJI<G' 5600 I 1143 
I •Cadmium 24.4 !MG'KG. 80 ! 2.7 
I I /Cak:ium I 15800 IMG'KG. n/a I 54362 
t i ·Chromium I 29.8 IMGJI<G: n/a I 34.2 
! ! tCopoer 21 10 iMGJKG. 3000 ' 15.7 
I I lOOT rP.P'·I I 0.0043 'MGIKG: 2.1 I n/a 
I I !Iron ' 64600 IMG'KG! n/a 35586 
! I !Lead I 422 (J) IMG'KG: 400 39 
I ! !Magnesium 4100 :MG'KG · n1a I 16147 
I I IManc:Janesa 630 iMG'KG I 11000 I 1030 

I I IMercurv 0.13 !MGJKG; 24 I 0.1 
' !Nickel Si 7 MGIKG· 1600 26.7 
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1 ·-·· 
MOA·M Sorl Oerec:s 

e~oc:atlon 10 IOeolh of samclerSMnCII tO IAnalvte I ResultS iUnils SAL i U1l 
I I I Potusrum I 3000 IMG'KGI n/a j 6179 

. J rSilv., : 83.7 IMG'KGI 400 I 1.61 
I I !Vanadium i 19.4 MG1<Gl 560 I 66 
I I Zinc I 900 MG1<G I 24000 I tilt 

09·7308 I 0 • 1 tl AAS2755 iAcetcnt ; 0.053 (JI IMG'KG I 8000 ! nta 
I l~thvlene cnlonde I o.o64 tJl MGKGI 5.6 I n/a 

09-7308 f 0. 1 tl AA82756 !Aluminium I 6560 !MG'KG I n/a I 123000 
I I Aluminium I 6977 IMG'KG I nta I 123000 
I IAraenJC ' 2.9 :MGXG I n/a I 11.6 
j I !Arsenic I 2.8 MG'KGI n/a I 11.8 
I 

' !Barium I 285 MG'KGI 5600 I 1143 
I I I Barium I 282 IMG'KGI 5600 I 1143 
I t 18trytllum I 0.62 IMG'KGI nta I 3.31 
I I ICa:Mwm I 4.4 IMG'KG I 80 j 2.7 
I Jc.dmium I 2.8 MG'KGI 80 I 2.7 
I lc.lcium I 2273 IMGKGI n/a I 54362 
' I Calcium I 2190 IMG'KGI n/a I 54362 I 

I I IChrom1um ! 8.3 IMG'KG I nta I 34.2 
I ! 'Chromrum ' 8.3 !MGKG. rua I 34.2 

I •Cobalt 8.9 IMGKG' nta I 51.1 
: ' ICOQDtr 81 IMG'KG; 3000 I 15.7 
I Cooaer I 131 :MGKG! 3000 I 15.7 

·Iron 2i200 IMG'KG. nta· I 35586 
I I I Iron I 16943 MG'KGI n/a I 35586 
I l Iliad I 48.8 t.G'KGI 400 I 3t 

' I lltld I 42.5 MGACG I 400 39 
J IMaantlilm I 1456 IMGACGI n/a I 16147 
J I I 710 MG1<G I 11000 I 1030 

~"- I I I 518 lt.G'KG I 11 ooo I 1030 
I Nlcktf I 15.1 IMGMGI 1600 26.7 
I Nick If I 1 1 MG'KG I 1600 26.7 
I I IPotuaiUm I 1300 IMGKGI nla I 6179 
I I IPotlllvm I 1341 IMGKG I n/a I 6179 
I i I SOdium I 134 .MG'KG I n/a I 1884 
I ! :Vanadium ' 19.3 IMG'KG l 560 I 66 
I f Vanaclfum ! 20.8 oMGKG; 560 I 66 
! I JZinc ' 389 MGKG I 24000 I 101 
I I Zinc ! 488 IMGKG: 24000 I 101 

08-7308 I 0 • , tl IAAB2757 1Meii1VIent cnloridt I 0.015 IMG'KG I 5.6 r n/a 
08-7310 I O·tfl AA82751 IAium"'lum I 5!20 MG'KG I n/a I 123000 

1 IAlum!"'Y!n J 50&-i 'i\UI(Ci i n/a I 123000 ' 
Arsenic ' 1.8 MG'KGI nta 11.6 
Barium i 1001 MG'KG I 5600 I 1143 

I Barium I _!QO MG'KGl 5600 I 1143 
IB«Vtllum 0.28 IMG'KGI n/a 3.31 

I 1Bitf2·e1tlylhexyl)phrt'lalate I 2.9 (J) MG'KG; !0 n/a 
I I ICCmium I 1.2 IMG'KG I 80 2.7 

ICaamium , .4 MG'KGI 80 2.7 
lc.Jcium 1470 MG'KGI n/a 54362 
lc.Jcium 1892 MG'KGI nta 54362 

I ·!chromium !. 5.7 iMG'KG I n/a I 34.2 
I ; !Chrom•um 6.5 MG'KGI n/a I 34.2 
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MCA-M Sc1l Cetec:s 

Locancn iO 'Deotn of samcie1 Samo1e 10 · Ana1vte Aesu1ts .Unrts ' SAL Ull 
I I 1Coca1t I 1.3 :MG'KG I n1a ' 51.1 
I I :coccer : 42762 IMG/KG t 3000 I 15.7 
I ! !Coccer I 10100 'MG/KG! 3000 i 15.7 
i I 1Cyanae I 0.23 IMG1<GI 1600 ' n/a 
I i lOOT [p.p·-1 I 0.0038 fJl •MG'KG I 2.1 I n1a 
I ! : Oi·n·butvl ontha1ate : 92 (Jl 1MG'KGI 8000 I nla 
I ' I Iron : 5350 'MGn<G I n1a I 35586 
! I !Iron 6527 !MGIKG; nla 35586 
I I ·Lead ' 145 :MG'KG I 400 39 
I l ILeacs ' 162 :MG'KG I 400 39 
) I !MagneSIUm 816 IMGIKG i nia I 16147 
I I !ManQanesa I 203 IMG'KG i 11000 1030 
I I 1 Manaanese i 188 1MG'KG I 1 1000 1030 
~ I :Mercurv j 0.25 IMGKGI 24 0. t 

I !Mercurv 0.28 1MG'KG i 24 0.1 
: ' :Nickel i 10.3 IMG1<G i 1600 26.7 

l !Nickel ! 7.5 iMG'KG I 1600 26.7 
Potass1um 460 IMG'KG. n1a 6179 

I Silver 2.44 •MG'KG 400 1.61 
Soo1um 107 MG'KG1 n1a 1884 

. Uranlum-234 , 50.622 IPCIJG 86 2.0~ 

Uran1um-2~4 140.527 1PCIIG 86 2.03 
'Uran•um-2:35 7.027 IPCitG 1 8 0.088 

t Uranrum-235 6. 718 iPCitG ! 18 0.088 
I I Uranrum-238 I 144.503 :PCIIG I 59 ' 1.9 

I : ! Uran~um-238 I 149.741 IPCIIG ! 59 1.9 
! !Vanadium I 9 IMG'KG I 560 ; 66 

I I I Zinc I 720.58 lMG'KG I 24000 · 101 
I I I Zinc I 3790 IMG'KG I 24000 I 101 

09· 7311 : 0·1ft. !AAB2760 IAiumtnrum I 9420 IMG'KG I nla ' 123000 
I I !Arsenic I 3.3 IMG1<G ~ nta , 1.6 

I 'Barium 209 IMGJKG: 5600 1143 
I 'Cadmium . 2.6 IMG'KG; 80 2.7 

Catcrum 3590 ·MG'KG nta 54362 
·Chromrum 8.4 IMG'KG n1a 34.2 
Cooper 76.8 ·MG'KG 3000 15.7 

! OCT [p,p .1 0.0097 ·MG'KG. 2.1 nta 
Iron 11100 IMG'KG nta 35586 

I ·Lead : 65.7 rMG'KG 400 39 
' 1M1gnesrum 2030 IMG'KG. n1a 16147 ' 

! !Manganese I 416 IMG'KG: , 1000 1030 
I ! l\llatncxvcnior i 

..., A~ .. 1~1.0,-'KG i A 1'\n I ~/! v.v,, -...... 
' I !Potassium I 1680 !MG'KG i nta 6179 
I I !Silver I 5.9 IMG'KG I 400 ' 1.6, 
I I :vanadium ' 21 IMG1<G I 560 66 
I I !Zinc I 1 51 lMG'KG I 24000 · 101 

09· 7312 ' o . t n. IAAB2762 tAiumrnrum 1 12600 tMG1<G: n/a ; 123000 
I i IAroclor 1254 I 1 .6 1MG1(G! 1 n/a 
! I !Arsenic I 7.3 IMG1<G I n1a : 11.6 
I I I Barium I 1290 IMG'KG I 5600 ! 1143 

! t I Cadmium : 12.4 IMG'KG I 80 I 2.7 
·Calcrum 21300 :MGIKG' nla : 54362 
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MOA·M Sorl Cetec-.s 

fLoca1ion IOIO.OIIJJf latna .. ISamate 10 IAnaMe - : ResultS IUnitl I SAL ' un. ' 
I CI'IRimium 1 27.3 MG'KG n/a I 34.2 

Caooer I 770 MG'KG 3000 I 15.7 
tOOE. CP.sr·I j 0.039 t.G'KG 2.1 n/a 
DOT ro.D'-1 I 0.051 MG1<G 2.1 I n/a · 
Iron I 26600 t.G'KG n/a 35588 
lHd I 528 MGMG 400 J9 
1Mianeaium I 4970 MCM<GI n/a I 16147 

I 'Mana- i 704 MG1C:G I 11 ooo 1030 
I 1.4 MG1<G 24 J 0.1 

NlcUI I 37.9 MG1<G I 1 600 I 26.7 
Potassium I 2970 MGKG n/a I 6179 

I SII\W I 109 MG'KG 400 I 1.61 
Vanaalum I 21.4 MGMG 560 66 

I Zinc ' 1680 MCa1<G I 24000 I 101 
08·1312 I 0·1ft. IAA82763 IMtlttvtene d'llondt I 0.042 fJl IMGJKG I 5.6 I nla 
01-7313 I 0·1ft. M62164 !Aluminium ' 14600 MG'KGI n/a I 123000 

I IArltnlc I 3.9 MGJKGI n/a I 1 1.6 
I ISIItum ; 232 .MGKG I 5600 I 1143 

I I Coldn'IIU·"n I 4.4 MG'KGI 10 I 2.7 
I ! I Calcium 3380 MGKGI nla I 54362 
I ; :chromium I 9 IMG'KGI nla I 34.2 
I • I ICOPDer 73.7 MG'KG i 3000 I 15.7 

' I I ODE &ur-J ; 0.0045 MG1<GI 2., I n/a 
I I lOOT ~P:-1 I 0.0058 MG'KGJ 2.1 I n/a 

llron ' 18100 AGKGI n/a I 35581 
Ltld I 43.3 IGKGI 400 I 38 

'F~ 
I 1970 ° MOr'KG I n/a 16147 
I 413 MCMCG I 1 1000 ~030 \..,,,,. Mclctl I 11.3 MCM<G I 1100 I 28.7 

I Potuttum I 1770 MCM<GI n/a 8179 
SJJver I 10.8 MGJKGI 400 1.61 

I I IV I 23.8 MIM<GJ 580 68 
I I I Zinc I 137 MG'KG I 24000 I 101 

01·7313 I 0 • 1 ft. IAA82785 IMfthyttnt Chlondt I 0.014 IMGr'KG I 5.8 ' n/a 
09·7314 I 0·1ft. tM82788 iAJuminium 25500 IMG'KG I n/a I 123000 

I I IArltmo I 10.3 MG'KO n/a I 11.6 
I Slrium ! 360 IMG'KG 5800 i 1143 

I Cadnium i !.5 t.GKGI 80 2.7 
calcium : 122000 MG'KGI n/a 54362 

I Ctwomlum I 14.8 !Mt'IKG I -·- I ....... ,,,. . I ~~.c 

I CODDW 
... 

I 68.1 IMG'KG 3000 I 15.7 

' Iron I 23900 MG'KG n/a I 35586 
Ltld I 52 MG'KG 400 31 

m 1 8040 MG'KGI n/1 16147 
I I 411 MG'KG 11000 1030 
I NieMI I _!i.8 MGKG 1800 28.7 

Potaulum ' 2520 MG1(G n/a 6171 
Siver 1 -.!:.I MG'KQ 400 1.81 
VIMdlum I 33.6 MG'KQ 560 68 
Zinc I 185 MG'KG 24000 101 

01·7314 0·1ft. 1 AA82717 Melhvtent chloride I 0.012 MG'KQI 5.8 I nla 
Toluene ' 0.005 MG'KG 910 n/a 

P~e12 
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MCA-M Sod Detects 

Location 10 'Oeotl'l ot same••• Samo•e 10 'Anatvte ;:;esuats ·Units SAL un. I -09-7315 ! 0 - 1 ft. lAAB2768 IAiuman•um I 6510 •MGIKG I n/a I 123000 
I I !Barium I 119 ,MG1(G I 5600 ' 1143 ' 
t I •Cadmaum 2 IMG'KG i 80 ~ 2.7 
I I lChrcm1um I 6.4 !MGIKG I n/a I 34.2 
I I ICoccer I 7.3 !MGIKG I 3000 15.7 
i I I Iron ; 9710 IMG'KG 1 n/a ! 35586 
I I !Lead ; 14.9 IMGJKG I 400 I 39 
I I !MagneSIUm 1680 IMG'KG I n/a ! 16147 
I I IManQanese I 426 iMG'KG I 1 1000 I 1030 

' I !Potassaum ; 1330 IMG'KG 1 n/a I 6179 I 

I I !Vanadium I 1 s.s 1MG'KG I 560 I 66 
I I I Zinc I 21 !MG'KG I 24000 : 101 

09-7315 0 - 1 fl 1AAB2769 iMeUwlene cnlonde I 0.012 :MG1<G I 5.6 I n/a 
t I I Toluene I 0.008 IMG'KG1 910 I nta 

09-7315 0-1ft. AAB27i0 ~Acenacntnene 0.51 IMG'KG I 4800 n/a 
I I !Aluminium I 5990 IMG'KG: n/a I 123000 
I I !Arsen•c I 2.7 IMG'KG I n/a I 11.6 
I .Banum 133 ·MG'KG. 5600 1143 
I 1Cacm•um , 3.2 ·MG'KG. 80 2.7 
I 1Calcaum 2'40 •MG'KG · n/a 54362 

Chrcmaum 29.2 ·MG'KG · n1a 34.2 
•Coccer 56.3 ·MG'KG 3000 15.7 
Jiron assvo ;MG,'KG; n1a 3ssa6 
!Lead : 23 :MG'KG I 400 39 

I tM~nesium 2150 IMG'KG I n/a I 16147 
i jMangane .. I 637 !MG'KG I 1 1000 I 1030 
I I Nickel I 20.7 IMG1<G I 1600 I 26.7 
I !Vanadium I 18.5 :MG'KG I 560 I 68 
I I Zinc I 61.2 IMG'KG l 24000 I 101 

09·7315 0·1ft. •AAB2771 •Methylene chlonde 0.016 tMGt1<G I 5.6 I "'• 09·7316 0·1ft. AAB2772 'Aium.ntum I 20200 1MG'KG I n/a I 123000 
i I Anthracene , .2 iMG'KG : 24000 4.29 

I Arsenic 14.4 :MG'KG I n/a 1 1 .6 
I 1Banum 691 :MG'KG' 5600 1143 

! IBenzcralanthracene 4 7 :MG'KG: 1 12.4 

! ! Benzo[a}pyrene 3.1 ·MG'KG i 0.1 12.1 
1 Benzofb lfluoranthene I 4 9 MG'KGI 1 12.2 

! IBenzora h.il~ervtene 0.95 MG'KGI n/a 5.9 
I I Benzo{k)fluoranthene ! 1 5 MG'KG: 1 19.4 
I I IBervlllum I 1.3 IMG'KG; n/a 3.31 
I ! ICidmium I 13.3 IMG'KG i eo i 2.7 
I ! 'C.:Ici:Jm i 9380 IMGJI<G I n/a 54362 I 

I I IChrcmrum I 51.6 !MG'KG I n/a ; 34.2 

! I IChrvsene I 3.2 IMG'KG I 96 : 19.5 
I I I Cobalt I 17.4 IMG'KG I n/a I 51.1 
I I ICopcer I 262 IMG'KG: 3000 I 15.7 

I I Oibenzo{a.hlanthraca·ne ! 0.58 IMG'KG I 0.1 I 2.9 
I ; I Fluoranthene I 6.6 IMG'KG I 3200 I 32.5 
I llndenof1 ,2,3-cdlpyrene I 1 .8 IMG'KG I 1 I 6 
I I !lrcn I 76400 iMG'KG I n/a I 35586 
I I 'Lead I 472 IMG'KGT 400 I 39 
i ; •Maones•um 4100 :MG'KG I n/a ' 16147 

Page 13 

~---------------...:._ _____ :.__ _____ .......____J 



f.~~-.,.··~ .. ~~~~-------~------
MOA·M Soil Oetec:s 

~acation 10 10eo1h of samcterSamclt 10 IAnalvte I Resu1ts ·UnitS i SAL I UTL 
1 I I Manoane• 

- I 615 IMGKG I 11000 I 1030 
. • · I MercutY I 0.24 IMG1<G I 24 I 0.1 

' I rNickel ~ 53.1 IMGt<G I 1600 I 26.7 I 

I I I Phenanlhrene I 4.3 IMG1<G I n/a 2 ... 2 
I I IPotusium I 2560 1MGJKG I n/a I 6179 
I ISIIvtr I 10 IMGt<G ~400 1 1.67 
I IVIftlldium I 34.1 lMGKG 560 I 66 
I I Zinc; ' 1200 iMG1CG 24000 I 101 

08·7317 I 0 • 1 ft. AAS2774 IAlumintum I 11100 1MGKG n/a 123000 
I !ArHniC j 2.7 lMGKG n/a I 11.6 
1 I ISanurn I 140 IMG1<GI 5600 I· 1143 
I I lcaclmium I 3.6 IMGKG 80 I 2.7 
I I !Calcium I 1910 IMGKGI n/a 1 54362 
I I IChramium ' 12 IMGJKG n/a I 34.2 
I I !Copper I 11.6 IMG'KGI 3000 15.7 
I I II ron I 23300 !MG.1<G I n/a 35586 
I . 

ILtad I 17.3 I~ I 400 I 39 . 
! ' rMaantsium 2570 ;MGKGI n/a I 16147 

' 1Mancltl8 .. ' 309 •MGr'KG i 11000 I 1030 
I I rPota~~~um 2060 IMG'KG I n/a ! 6179 

rVanaaium 22.7 'MG'KG I 560 I 68 . I IZJnc 115 MG'KG I 24000 I 101 . 
01·7317 I 0 • , ft. ·AA82775 Mtlhvtene Chlonae I 0.014 .MG'KG: 5.6 I nil 

08·7330 I 0. 1 ft 'AAB2778 1 Aluminium 5880 MG'KGJ n/a I 123000 
I IArHnM: I 4.3 IMGKG n/a 11.8 
I !Barium I 105 1MGKG 5600 I 1143 
I IB ftuoranlhtne I 0.39 IMG1<G 1 12.2 
I I 818(2-eiiWihexvijihthalatt I 0.38 iMG1(G so n/a 

r-~<· . ICadmUn ' 4.4 IMG1<G 80 I 2.7 
I I Calcium I 2560 IMGKG nla T 54362 

I I I Chromium I 13.2 !MGIKGI n/a 34.2 
I I tCoaaer I 15.1 IMGrKG I 3000 I 15.7 
I I lOOT fD.D'•l 0.015 .MG'KG I 2.1 n/a 
I : 1 Fluoranthent 0.44 ·fi.GKG I 3200 I 32.5 
I lfton i 27900 ·MG1(G I nla I 35586 
I I 1Ltld 212 !MG'KG 400 I 39 

I IManQ .... 373 ·MG'KG I 11000 I 1030 

' I Nickel ' 10.2 iMG'KG I 1600 I 26.7 I 

IPyJMI I 0.!1 ;MG1(G I 2400 I 12.8 
IVInldiutn I 27.1 IMGKG 560 -, 66 

I Zinc I 173 IMG'KG 240(10. HH 
0!·7~20 ! " -~ v•oq;, IAAii777 tMelhYtent chloncte I 0.012 IMGKO I 5.6 I n/a 
08·7500 j_ 0·1ft. IAA82778 !Aluminium I _!!80 1f.G1<G I n/a 123000 

I I Aluminfll'ft I _!!08 iMGIKG n/a 123000 
I Alsentc I 3.2 IMG1<G n/a 11.8 
I Alltnic r __&.6 lMG'KO n/a 11.8 

Bar1um I 68.4 IMG1<G 5600 I 1143 
I Barium I 77.7 IMG'KG 5600 1.143 

I Beryllium I 0.69 IMG'KO n/a 3.31 
c..dmium T 2.3 IMG1<G 80 2.7 

f Cadmium I 2.2 IMG'KG 80 2.7 
I I I Calcium : 936 :MG'I(G I n/a 54362 



LocatiOn tO .Oeotn ~~ samcleiSatncteiO :AnaiVte ResultS Unrts SAL UTt 
i I I tChrcm1um 5.2 MG.'KG. .,,a 34.2 

I I :Chrcm1um I 5.5 :MG'J<G! rHa 34.2 
I i ·Cocalt 8.3 MGIKG! M/8 51.1 
I I 'Coocer 3.2 'MG'KG I 3000 : 15.7 
j I •Iron I 11317 MG'KGi nta 35586 
I I •Iron 9290 JMG'KG! M/8 35586 
I I Ileac 19.5 1MG'KG i 400 I 39 

I :Leaa 13.7 IMG'KG: 400 39 
; . Ma.gnes1um ' 1250 MG'KGI nta I 16147 . :MagneSIUm ,80 ~MG'KG: !118 16147 ' I 

' I 'Manganese 570 :MG'KG I 11000 I 1030 
I 1Manganese 473 MG'KG: 11000 I 1030 
! I :Nickel 4.5 ·MG'KGi 1600 I 26.7 

I ~PotasSIUm 1 11 0 IMG'KG. nta I 6179 
I I iPotas~1um ~073 iMG'KG' nta ' 6179 
! I ISelen1um ' 0.54 MG. 'KG 400 1. 7 
\ I Sodium I 130 MG'KG I nta 1884 

·vanacium 24 a MG'KG 560 66 
Vana01um 22.2 MG'KG 560 66 
Zinc 16.9 MG'KG 24000 101 
Zinc: 174 MG'KG · 24000 1 01 

09-7501 . 0 • , tt. AA82i80 Alumm1um 7790 MG'KG. M/8 123000 
Banum 162 MG'KG 5600 1143 

I ·Cadm1um 1.8 MG'KG; 80 I 2.7 
I I lCalc1um 1 1320 iMG'KG I !'118 I 54362 
! I Chromtum s IMG'KG i nta I 34.2 
i I 'Cobalt 16.5 IMG1<G i nta 51.1 

! ICoccer : 13.1 :MG'KG: 3000 ; , 5.7 
I i 'Iron I 9710 IMG'KG r nta ! 35586 
1 ! tleaa I 31.7 •MG'KG: 400 : 39 
I I I ~a.gneSIUm 1290 IMGJI<G: nla I 16147 

' Mat'IQanesa 941 MG'KG. 11000. 1030 
1 :Vanaoium 19.1 1MG'KG 1 560 ! 66 

Zinc 22.3 MG. 'KG 24000 101 
09-7501 , • 2 "· AA82807 A1umm1um 9510 MG'KG. n1a 123000 

'8anum 56.9 MG'KG 5600 1143 
.ca1c1um 1760 MG'KG · nta 54362 
1Chrom•um 3.9 MG'KG "'a 34.2 

: 1 'Iron 8570 MG'KG· nta 35586 
1 1Leaa 7 iMG'I(Q 400 I 39 

I : I MagneSIUm 1310 :MG'KG: n/a I 16147 
I 1 !Manganese I 133 iMG'KG: 11000 I 1030 
I i iLinC ' , 9., •MGIKG: 24000! 101 

09· 7502 0·1fl tAA82782 Alumtn1um 7540 ·MG'KG; nta I 123000 
I I I Barium I 131 !MG'KG I 5600 I 1143 

I •Cadm1um I 1.6 iMGJKG i 80 ! 2.7 
1 i ICalc1um i 6970 •MG'KG: nta I 5"362 
: i iChrcm1um I 6.9 ·MG'KG · nta : 34.2 . ' !Copper 8.3 IMGJKG 3000 I 15.7 
i I I Iron 7790 ~MG'KG I nta I 35586 
! I I lead I 165 :MGIKG, 400 I 39 

I Maones1um 1340 ·MGIKG nta i 16147 
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MDA·M Sorl Cetec:s 

(location 10 !Death ot samcterSamctetD 'Anatvt!,___ Results ·umrs I SAL I UTL 
.I I I IManoanese I 481 •MG'KG I 11000 I 1030 

I I :Potanium ' 1460 ;MG'KGI nta ! 6179 
I i rVanaaium I , 5.9 !MG'KG I 560 j 66 ,__ 
I I iZ!nc ! 35.9 IMGI1(G I 24000 I 101 -09-7502 : 0 • , ft. 1AAB2784 IAiumrnium 7490 ·MG'KG I n/a I 123000 
I I 'Barium 162 !MG'f(G I 5600 ! 1143 
I 1 IC.tmium I 1.6 IMG'KGI 80 I 2.7 
I i ICatclum ; 1350 'MG'KGI nta 

' 
54362 

I I !Chrom1um I 4.5 'MG1<GI n/a I 34.2 
I I I Cobalt ; 16.1 iMGKGI nta I 51.1 I 

I I ICoeper r 49.3 IMG1<GI 3000 I 15.7 
! I !Iron ! 9160 IMG'KG i nta I 35586 
I I !lead I 16.8 IMG'KG! 400 i 39 

' I !~nearum : 1240 iMG'KG; n/a ' 16147 
r ! IMan;anese I 994 MG'KG l 1 1 000 ; 1030 
I I !Vanadium ' 17.6 :MG'KG i 560 I 66 
I r 'Zinc i 22.8 !MG'KG. 24000 I 1 01 

nta Nor available. 

J - The associated numerical value is an estimated quantity. 
R - The data are unusable ( CCJ11PC'und may or may not be present). 
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MDA-M Water DetectS 

-Location 10 1DeDth of Samcle.Samcle ID i~LYTE 
09·0000 I NA IAAB0746 1 Butanone (2-1 -09·7400 I NA IAAB2787 !Aluminium 

I I !Aluminium 
I I I Arsenic 
I I !Barium 
I I I Barium 
I I IBervtllum 
I I !Cadmium 
J I !Cadmium 
I I I Calcium I 

I I !Calcium 
I I I Chromium 
I I !Chromium 
I I I Cobalt 
I I ICcJ)J)er 
I I lCcpper 
! I llron 
! ;Iron 
I I 'Lead 
I i :Lead 
I i IMaanesium 
I I !Manganese 
I I IMinaanese 
I I Mercury_ 
I I Mercury 
I l Nickel 
I I I Nickel 
I I Potassium 
I I I Silver 
i I !Silver 
I I !Sodium 
I i I Sodium 
I I !Vanadium 
I I Zinc 
I I I Zinc 

09·7401 I NA IAAB2788 !Aluminium 
I I Arsenic 

---

I I Barium 
I I I Calcium 
I I Iron 
I I Lead 
I I Manaanese 
I L Potassium 
I I Sodium 

09·7402 I NA IAA82789 !Aluminium 
I I Arsenic 

..... , 
I. 

Page 1 

I Results 
I 15 
i 2.3 
I 9360 
i 200 
I 1.9 
I 698 
I 23.8 
I 7.2 
I 16.3 
I 18600 
I 1.7 
i 225 
I 1.9 
I 4 
i 2 
I 371 
I 40100 
: 1.6 
I 16.3 

, 5.9 
' 3 
I 884 
I 1.5 
! 8.6 I 

I 10.5 
I 0.8 
I 276 
I 1 
I 18 
' 6.9 
I 8300 
! 2.2 
' 7.5 
I 1050 
I 2.5 
I 2860 
I 120 
j 2:i80 
I 68500 
I 237 
I 16.3 
I 22.2 
I 6340 
i 107000 
I 2460 
i 91.9 

•Units 1 

tUGlL I 
!UG/L I 
iUGIL I 
IUG/L I 
IUG/L ! 
!UGIL I 
UGIL I 

IUG/L I 
IUGIL I 
UG/L l 

IUGIL I 
IUG/L I 
iUGIL I 
IUG/L 
IUG/L I 
IUGll I 

;UG/L I 
!UG/L 
:UGll ~ 

IUGil I 

IUGil i 
IUG/L I 
UG/L I 
UG/L 

IUGIL 
IUG/L I 
IUG/L 
IUG/L I 
IUG/L I 
UG/L I 

IUGil ! 

IUG/L I 

!UGil ' 
UGil I 

IUGil I 
IUG/L I 
IUGIL I 
tUGil 
UGIL 
UGIL I 
UG/L 
UG/L 

iUGIL 
IUG/L 
IUG/L 
UG/L 

SAL 
1700 
n/a 
n/a 
50 

2000 
2000 

4 
5 
5 

n/a 
n/a 
100 
100 
n/a 

1300 
1300 
n/a 
nta 
50 
50 
n/a 
180 
180 
2 
2 

100 
100 
n/a 
170 
170 
nta 
n/a 
240 

10000 
10000 

n/a 
50 

2000 
n/a 
n/a 
50 
160 
n/a 
n/a 
n/a 
50 

• 
'I 
' ! 

i 
{. 

) 

.l 
.. 
i 



MOA-M Water OetedS 

•• tD "JI)es)th of S&nofaiSamrH fD I~YTE 

But!mt 
Caldum ,_-

!Iron 
I Lead 

.-... um 
I ,, .. 
I Potassium 
I Sodium 

I Zinc 
Ot•740I NA lAAS2710 Aluminium 

I Cllclum 
I Chromium 
I Iron 

' Lead 
I I 

..... as a 
I I I Potassium 
t i !Selenium 

I SodJum 
I I Zinc 0., •• , NA AA86101 Aluminium 

Aluminium 
AntimonY 

'!" 
I , __ .... 

8al1urn 
~- I 8artum 

I IWIIIUm 
I lhrvfllum 
I Cldrnlum 
I um 

I j ,~ ...... -
I ' c.lcium 

Chromium 
I Chromium 

Cobalt 

I ~ 
Iron 

.lton 
LMd 
I Lead 

lum 
•• fum I ... 

• Mereurv 

Page2 
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I Results IUnits I 
275 IUGIL I 

I 34000 UGIL 
56.4 iuGJL I 
2270 UGIL I 
57.5 UGJL 
5800 UGil 
336 UGJL I 

I 54000 UGIL I 
I 145000 UGIL I 

75.8 UGIL 
787 UGIL I 

7510 UGJL I 
22.1 UGIL 
188 UGIL 

I 168 IUGil! 
102 UGIL I 

I 6880 IUGIL I 
! 820 UGIL I 

I 916000 IUGJL l 
I 170 IUGJL I 
I 227000 UGI\. I 
I 188363 UGI1. 
I 23.5 UGIL 

8.e UGIL 
1801 UGIL 

I 1930 UGIL I 
I 13 UGIL 
I 13.8 IUGIL 
I 28.3 IUG/L I 
I 29.3 IUGIL I 
I 28124· IUGIL I 
I 28700 UG/l i 
I 93 IUGIL I 
I 111 UGIL I 
I 38.7 IUGIL 

319 UGIL 
332 Uwt.. 

155798 UG/L 
187000 UGIL 

123 UGil 
123 UGIL 

32630 UGIL 
35400' UG/L 
1937 UG/L 
2000 UGIL 
0.44 UG/l I 

SAL 
2000 
n/a._ 

1300 
n/a 
50 
n/a 
180 
n/a 
n/a 

10000 
n/a 
n/a 
100 
n/a 
50 
180 
n/a 
50 
n/a 

10000 
n/a 
n/a 
6 

50 
2000 
2000 

4 
4 
5 
5 

n/a 
n/a 
100 
100 
n/a 

1300 
1300 
n/a 
n/a 
50 
50 
n/a 
n/a 
180 
180 

2 

; 

-' 
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MOA·M Water Detects 

-Location 10 I Deeth of Sample Samole 10 'ANALYTE I Results 1Units I 
I I !Mercury ! 0.4! IUG/l I 
I I INic:kel I 82.2 UG/l i 
I I INlc:ket I 79.7 IUGIL 

I I I Potassium I 30100 UG/l I 
I I iPotassium I 24525 IUGIL 
i I I Sodium ! 6496 IUG/L 
I I I Sodium I 7760 UG/l I 
I ' !Total Suspended Solids; 4645000 IUG/l I 
I I !Uranium i 11 UG/l I 
I I !Uranium I 10.98 IUG/L 
I I !Vanadium ! 240 IUGIL I 
I I I Vanadium i 266 IUG/l 
I ! IZJnc I 340 IUG/L 
I I !Zinc : 368 IUGIL I 

09-7492 I NA IAAB6102 Aluminium ! 317000 1UG/L I 
I I !Antimony 94.8 iUG/l! 

I Barium 2740 :UGll ' 

' Beryllium 19.3 ;UG/L I 

I 1 ~Cadmium 40.2 IUG/L ' 
I :Calcium 37300 'UGIL ! 
I I I Chromium I 144 iUG/L I 
I I I Cobalt I 64.1 IUGIL I 
j I 1Ccr:I08r I 126 IUGJL I 
I I !Iron I 223000 IUG/l 
I I I Lead I 147 .UG/L 
I I IMaanesium I 46300 iUGIL I 
I I 1 .... ese I 2770 UG/L I 
I I 'Nickel ' 112 ·IUG/L I 
i I Potassium I 38700 !UG/L I 

! •Sodium 9420 .UG/L I 
:Total Suspended Solids. 5965000 IUG/L I 

I !Uranium I 13.4 ,UG/L i 
I tVanadlum i 370 :uGiL ! 

I I IZfnc I 446 IUG/L I 

09·7492 I NA IAAB8395 1Acetone I 23 IUG/L I 

09·7493 I NA IAAB5557 !Acetone I 23 UG/L 

' I lAiuminium I 39238 UGIL --
I I !Aluminium I 36000 IUGIL. 

I I I An tim~ i 24.6 UG/L 
I I !Arsenic I 3.!5 IUGJL 
I I !Barium I 348 IUG/L 
I I I Barium I 410 UG/L 
I I IBervllium I 1.5 UG/L 
I I I Cadmium I 4.6 UGIL 
I I !Calcium I 7300 UGIL 
I ' 'Calcium i 9084 IUGIL 
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SAL 
2 

100 
100 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
240 
240 

10000 
10000 

n/a 
6 

2000 
4 
5 

n/a 
100 
n/a 

1300 
n/a 
50 
n/a 
180 
100 
n/a 
n/a 
n/a 
n/a 
240 

10000 
3500 

3!500 
n/a 
nia 
8 

!50 
2000 
2000 

4 
5 

n/a 
n/a 

' 

5 . .., 
I 

' . 
B 
t1 



MOA·M Water Detects 

II tQ !Cemtl of $atnpfar ... lD IAWILYTE I Resutts 1Uni1s I SAL 
-, 

I C:hmmium I 24.4 IUGIL I 100 
Chrtmium I 26.5 IUGIL I 100 

I Cobalt I 19.2 UGIL nl• 
CoA:18t' I 700 IUGIL I 1300 
lA. I 560 UGIL 1300 

I Iron I 34150 IUGIL I n/a 
Iron I 28600 IUGJL I n/a 
lead I 119 IUGIL I 50 

- llad I 121 UGIL 50 
I IMaanewm I 7•110 UGIL I n/a 

Wlantsklm I 6210 UGil. n/a ... I 991 UGIL 180 
,_ 

I 794 IUGil. 180 , .. e chloride I 6 IUGIL I 5 
I I Nickel I 30.9 IUGIL 100 
I j Potassium I 8620 •UGIL I n/a I 

I I IPotaSium I 9488 UGIL I n/a 
I I Selenium : 2.2 ;UGJL f 50 
-1 I Sodium I 1605 :UGll I n/a 

!Total Sulaended Solids; 1600000 lUGll I nta 
TotalS Solldsr 1600000 IUGJL I n/a 

I u ..... ium I 2.31 IUGJL nla 
-, Vlftadlum 67 JUGIL 240 

o:- Vlftadlum I 57.3 IUGIL 240 

~~~·. 
IZino 1224 IUGIL I 1 oooo 
Die· 980 IUGIL 10000 

01·7510 t O·O!ft. IAAB0741 IAW~a I 1.44 (J) IPCI/l I 15 
I I I Aluminium I 1560 IUGIL I n/a 
I llartum-140 I 24.437 IPCIIL n/a 
I l I leta 

' 
2.65 {J) rPCIIL nta 

I I !CIJclum I 12600 ·uGJL! n/a 
I I Ceslum-137 i 0.368 'PCIIL I 110 
I jChlorfne I 26000 :uGIL 1 n/a 
I Iron I 838 :UGIL I n/a 
f INftratl NftrcQen I 300 IUGIL I n/a 
I Sodium 15100 IUGIL nl• 
! ITotai Alkallnltv I 34000 IUGIL n/a 
J UIW\fum 0.948 lAl IUGIL n/a 

OJ•lSSO . :.;~ • 0.5 fl. M8555_l Aluminium I 512.8 jUGIL I nta 
Aluminium 420 IUGIL n/a 

·-· .. AIHnlc 2.8 IUGJL 50 
Barium 35.3 !UGIL 2000 

' BICYfflum I 0.7 UGIL 4 
Beta 2.84 PCI/ll n/a 
Cllcfum 8930 UGIL n/a 

I Calcfum 805 •. 4 UGJL n/a 



MDA·M Water DetectS 
) 

; 

LocationiD !Deeth of Samci&~Samcle ID i~ALYTE Results 1Units 1 SAL t' .. 
I IChiklrine I 6500 IUGJL I n/a 

I I I Gamma I 0 IPCI/L I n/a 
I I I Iron I 456.2 IUGIL I n/a 

., 
.,.JV.·-

7 
2 
L: 

I I IMaanesium I 2590.1 IUGlL I n/a 
I I !Nitrate Nftrooen I 240 IUG/L I n/a 

I I Potassium I 1667.7 IUGIL I nta 

.i 
J 
!if 

d 
I I I Sodium I 7500 !UGJL ! n/a i 
i I I Sodium i 8683.7 IUGIL I n/a 
I I iSulfate i 5000 IUGIL I n/a 
I ! Total Alkalinity I 44000 IUGlL I n/a 
I I I Total Dissolved SolidS ! 113000 IUGlL l n/a 

I iUranium i 0.111 IUGJL I n/a 
I I Vanadium I 14 IUG/L I 240 
i IZlnc I 27.4 I UG/L I 10000 
! I Zinc I 20.2 IUGiL I 1 0000 

09-7550 I 0 • 0.5 ft. ·AAC0205 IJ-M)( l 1.99 !UG/L 1800 
09-7550 0 • 0.5 ft. :AAC0206 IDJnitrotoluene [2.4·1 1.52 'UGil I 0.05 
09-7551 : 0 • 0.5 ft. AA80742 Alpha 0.992 (Jl 'PCI/l. 15 

I I IAicha ' 0.992 (J) ·PCIIL : 15 
I ' !Aluminium ! 2225 'UGiL · n1a ' 
I I I Aluminium I 2380 IUG/L 1 n/a 
I I IAmericium-24 1 ! 0.296 iPCIIL I 15 
I I Barium I 58.9 IUG/L I 2000 
t I I Bartum-140 I 9.841 IPCIIL I n/a 

I !Beta I 4.38 (J) I PC Ill I n/a 
l I I Calcium t 11743 IUG/L I n/a _) 

I I Calcium I 11800 IUGIL ! n/a 
I I iCerium-144 I 0.992 IPCI/L ! n/a 
I I Chlorine I 24000 IUG/L I n/a 
I I ICobalt-60 0.856 PCI/L! 200 
I I Europium· 1 52 1.04 ·PCI/L n/a 
I I Iron I 983 UG/L · n/a 
I ! IJron ! 1050 UG/L n/a 
I IMaanesium ' 3509 'UG/L I n/a ' 

I Nitrate Nltroaen I 240 IUG/L I n/a 
I Potassium I 2689 iUG/L I n/a 
I Ruthenium-1 06 I 10.389 IPCI/L I 200 

~~· 

I iSodlum i i3900 '··--- l IUU/L I nia 
I I Sodium I 13826 IUG/L ! n/a 
I I Sodlum-22 I 1.505 IPCIILI 480 

I Total Alkalinity I 27000 IUG/L I n/a 
I I !Uranium i 0.801 CRl IUGIL I n/a 

':. 
09-7551 I 0 • 0.5 ft. IAA85551 !Aloha 1 0.25 IPCIIL! 15 

I Aluminium I 694 JUG/L I n/a 
I I Americiurn-241 I 7 IPCIIL i 15 
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MDA-M Wuar Detects 

II ID ~ ot SamoleiSamr.W tO I ANAl YTE t Resutll I Units t SAL 
I AmiWie:fum-241 I 7.294 IPCIIL I 15 

t------i,._-----r-1 ---t:B;:&:::ta I 1.92 lPCUL n/a 
I ~ I 6980 IUGIL nta 

Cesium-137 I 0.736 IPCIIL 110 
Chlorine 5200 IUGIL n/a 
CobaJt-60 0.518 IPCIIL 200 
Cobalt-60 I 2.803 IPCIIL 200 

I o.nma I 0 IPCIIL n/a 
Gwnma I 0 IPCIIL I nta 
Iron I 403 IUGIL I n/a 

I Nitrate Nltroaen 470 IUGIL. n/a 
Sodium I 6930 IUGIL n/a 
Sulfate I 5200 IUGIL n/a 
Total AlkaJinitv I 40000 IUGIL I n/a 

; ITotll Dissolved Solids I 108000 IUGJL I n/a 
1 IU,..,Ium 1 0.018 •uGJL i n/a 

o • 0.5 ft. AAB0743 rAIDha ' 1.81 tJ\ tPCIIL 1 15 
!Aluminium ! 1950 1UGIL ! n/a 
Americlum-241 ! 2.774 •PCUL I 15 
Beta 4.32 (Jl iPCIIL I n/a 
Cllctum I t 3500 IUGIL n/a 
Certum-144 j 15.124 PCIIL I n/a 
Cttfum-137 2.281 PCIIL 110 

I CNorlne 38000 UGIL n/a 
Cobalt·80 0.731 PCIIL 200 
ltron 108 UGIL n/a 

Nitioa-en 250 IUGJL n/a 
Ruthenfum·101 3.287 PCIIL 200 

I Selenium I 11 UGIL I 5o 
· rScdlm 15700 IUGIL 1 nta 
I Total AlkalinitY I 28000 IUGIL I n/a 
i ITotiJ AlkallnJtv I 21 0 00 ; UGIL n/ a 
' UIW\Ium 1 o.~ -iA) lUGIL I n/a 
I U,.,lum I 0.634 (Rl :UGIL n/a 

ot.:15t.O; I .. f',· 0.5 ft. IAA85552 IAIDha I 1 .11 IPCIIL 1 5 
IAIDha 2.1 P<;I/L L 15 
Aluminium f. 874 UGIL n/a 
Amerfclum-241 3.044 IPCIIL 1 5 

t-------i'-----r-l __ __,l~leta:.-___ __1 4.41 IPCIIL n/a 
I Beta I 4 .14 PC:;,;:.IIL.;:_p._,.;,;n:..:la:...-.j 

ICilbine 8000 UGIL · n/a 
CobaiNIO 1.091 PCI/L 200 

. Glmrna 0 PCIIL n/a 
Iron 421 UGil n/a 
Nitrate Nltroaen . 140 UGIL n/a 
Sodium 5350 IUGIL n/a 
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MOA·M Water Detects 

Location 10 IOeoth of SamcleSamcle ID IANALYTE I Results •Units I SAL 
I I jSulfate I 4900 IUG/L I n/a -· I iTotal Alkalini_ty I 34000 IUG/L I n/a 
I I frotal Dissolved Solids ' 111 000 IUG/L n/a I 

• 
•j 
-·. 

I I I Uranium I 0.22 IUGIL I n/a 
09·7560 I 0 • 0.5 ft. IAA85554 !Alpha I 0.09 IPCVL I 15 

I Aluminium 846 IUGIL n/a 
I Americium-241 3.17 IPCI/L I 15 
I I Beta I 2.55 IPCVL n/a 
I I Calcium 5230 IUG/L n/a 

I I ICesium-137 0.58 IPCI/L 110 
I · Chlorine I 8000 lUGIL I n/a 

I I Cobalt-60 I 0.024 IPCVL I 200 
J I !Gamma 0 IPCI/L I n/a 

I I Iron 439 IUGIL I n/a 
I I 'Nitrate Nitrogen I 180 IUG/L I n/a 
I I Ruthenium-1 06 t 2.634 •PCI/L! 200 
I I I Sodium I 6100 'UGiL l nia 
I ·Sulfate I '4700 IUGlL I n/a 
I I •Total Alkalinity I 32000 iUGIL I n/a 
I ! !Total Dissolved Solids I 113000 iUG/L I n/a 
I I !Uranium I 0.138 IUG/L I n/a 

01·7!160 I 0 • 0.5 ft. IAAC0208 lt-MX I 1.48 IUG/L I 1800 
09·7!161 I 0 - 0.5 ft. IAAB0744 Aloha I 0.44 (J) IPCIIL I 15 

I Aluminium I 869 IUGIL n/a 
I Americlum-241 I 2.315 IPCIIL 15 

I I Barlum-140 11.464 IPCIIL n/a 
I Barfum-140 12.393 IPCIIL I n/a 

I I .Beta I 2.44 JJ) I PC IlL n/a 
I ICaldum I 7!580 IUGIL I nta 

I !Cerium-144 I 1.13 iPCI/L I n/a 
I I !Ceslum-137 ' 0.889 ~PCI/L ! 110 I 

I l ICeslum-137 ; 0.25 IPCIIL I 110 
I : IChlortna ! 5000 :uGIL ' n/a 
I I I Eurot'ium-152 

! 

0.!503 'PCIIL I n/a 
I Eurogium-152 I 4.776 IPCIJL I n/a 
I Iron I 342 IUGIL I n/a 
Nitrate Nltrcaan I 120 IUGIL n/a --- ---

Nitrate Nltrooan 140 !UGIL n/a 
Ruthanlum-1 06 1.992 IPCIIL I 200 

I Ruthanlum-1 08 5.165 !PCI/L I 200 
I Sodium 5100 IUGIL n/a 
Sodlum-~~2 1.108 IPCI/L I 480 

I Sodlum-~~2 1.8!53 IPCI/L 480 
Total Alkalinity 27000 IUG/L n/a 
Total Alkalinity I 30000 iUG/L I n/a 
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,, fD_ OIDtb of Samota ID I~.YTE I Resulll IUnils ! SAL 
... IUr.inlum I 0.15 (A) UGIL I n/a 

01·7111 0 • 0.5 ft. AAB0745 ~ I 0.65 (J) PCIILI 15 -Aluminium 981 UGIL n/a 
Amenclum-241 7.128 PCIILI 15 
Barium-140 ' 9.525 PCIIL I n/a .... 2.32 (J}_ PCIILI n/a 
Cllcfum 7730 UGJL n/a 
Cerium-144 · 3.02 PC Ill n/a 
Chb1ne I 5000 UGIL n/a 
Cobalt .SO I 0.654 PCIIL 200 
lurocium-152 0.88 PCIIL n/a 
'Iran I 382 IUGIL I n/a 

I Nitrate NitrOGen 130 UGJL n/a 
AU1htnlum·1 oe I 14.305 PC IlL 200 
Scdnn 5090 UGIL I n/a 

I Totll AlkalinitY I 30000 UGIL! n/a 
... I I Uranium I 0.181 (RliUGIL I n/a 

ot:.?SI1 I 0. 0.5 .. IAA85553 IAfaha ' 0.09 IPCIIL ; 15 
I Aluminium I 247 IUGIL I n/a 
/Americfum-241 I 3.548 PCIILI 15 

g., .• , ... I 1.45 IPCIIL I n/a 
' Clllum·137 I 1.328 PC IlL 110 

Ctdorfnl. 820 UGIL I n/a 
-eo I 0.893 PCIILI 200 

GMma 0 PC IlL n/a 
I Iron 120 UGIL n/a 

. ' Nlrall ~~ttwen I 220 IUGIL n/a 
Aulf'ltnfum·1 08 13.078 PCIIL I 200 

1Socllum·22 1.787 PC IlL 480 
iSuffatl 3800 UGIL: n/a 

I Total Alklllnitv I 28000 IUG/L I n/a 
I fTotll Olnofved Solidi 83000 IUGIL I n/a 

Ol~i741 t4· . 1,.·'. 0. 0.5 fL IAAC020t IOinttrotofuent (2.4-J I 0.9 :uGJL · 0.05 
. :MI.··:ftDt, J I I I I 
tM/f*W ... I I I I I 

J - ~ ~!at~ m=-=-rieal "w"'iilU& 1& an estimated quantity. 
R - '1'bl data an unusable ( c:anpound may or may not be present) • 
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ANNEX 6.10 

;, AISK·BASED CLEANUP LEVEL CALCULAnONS 
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_ ,.J~~:Ct'tc GNIIPI~ .... ~- ... c· .•. · .. . . :sa lillili- ~ ftte 

'. ·.·~ -··--··-·-·-····--·-- --·-···-· ---·--·-·---
''i:.~_ · ~" ~: 0.66 • 18·04 (ug/dlt/Cug/day) • 3315 v.g/g • 1.85 g eoil/day CS g/aA2 • 0.37 m"2) 
BOIL. rMAJl$'11<11: 2.98 • 0.0•11 (ug/dl)/(ug/day) • 3385 ug/g • 0.05 g IIOil/day 

0.29 • 1.64 (ug/dl)/(ug/1('3) • 0.18 ug/~3 
o,.~• • O .. ft. 't~i-.rldlltl- . • 11,-.11·· ~ 1·.4 1 w.ter/day 
0.18 • 0.04 CUi/cllt/Cwa/da~) • 10.0 ug Pb/kg diet • 2.2 kg diet/day 

12l 
53l 
. $t ·;. 
1St . 
16l 

-~~~·-------------------·---------·--·--------------------------------------------·-·--··-----~-_l1)11ftMy L8AD 
_ DIBT.IRY LBID • 0.945 * 10 + 0.055 • Pb ia produce (ug/kg) • 10.0 ug/kg 
LIAD DC PRODUCB • 10 ug/kg or 0.00045 * •oil lead • 10.0 ug/kg 
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The following equation was used to derive cleanup levels for carcinogenic 
compounds in commercial/industrial soil: 

C (mg/kg) = TR x BW X AT x 365 d/yr 
EFx EDx [ (SF., x 10~ kg/mgx IR141il )+(SF; x IR., x {1/ Y})] 

Where: 

Parameter Definition Units Default 

c cleanup level - chemical mg/kg 
concentration in soil 

TR target excess individual lifetime unitless to-' or t<r' 
cancer risk 

BW adult body weight kg 70 

AT carcinogenic averaging time yr 70 

EF exposure frequency days/yr 250 

ED exposure duration yr 25 

SF. oral cancer slope factor (mg/kg-day)"1 chemical-specific 

IR..a soil ingestion rate mg/day 50 

SF a inhalation cancer slope factor (mg/kg-day)"1 chemical-specific 

IR., workday inhalation rate m3/day 20 

y volatilization factor (VF) for volatiles m3/kg chemical-specific 
particulate emission factor (PEF) m3/kg 1.11 X to" 

for non-volatiles 

,. 
.... 
! 

• .. 
It . 
? . ..,.,., 
·-; .. 
t~ 

j 

7 
• 
8 
5 

J 
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. _ adult body weight 

noncatdnogenic averaging time 

exposure frequency 

exJ'C*1I'8 duration 

oral eomc relertnce dose 

toll ._.tlon rate 

1nhalallon chronic reference dose 

.-· ~1' wofk6y Inhalation rate 

volaldtaatlon factor (VF) for volatiles .. pan~cuaa.. emlssldD factor (PEP) 
· · for non-"''iatiles 

Units 

·unitless 

kg 

yr 

days/yr 

yr 

mg/kg..<Jay 

rng/dAy 

rng/lcg-day 

m3/day 

m,/q 
m,/ks 

Default 

0.1 

70 

2S (always equal to ED) 

250 

25 

chemical-specific 

50 

chemical-specific 

20 

chemical-spedftc 
J.lt X 10' (LANL) 
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,......,. arnples II coql!Uted using the following equation: 

{~a ... t~a ... )' .,.,.. or ;a 'tc. -"') ----r-- a 
111mbir·« Af11)1ea II computed uSing the following parameters and 

,'!<"• 

crllclljf·-. for lht IIOn'nlf dJstrib&llion wlh a 
.,.,ai1·D 

·,: ··' IIU ............ Gl rela1Jve ....... .. ~ 

0.05 

0.2 

1.845 

0.842 

3000 mglkg tor lead ............. -.......... . 
. . · .• ,Ja. :}'~ .. &COIICellbllllliR ...... the ••• lhOuJd ...,,.. 50% of c • 

. . :t· bt ·\·::. • ...... prablblllr 
.. ~·. \"" 

. < ,;' •.•. t. ·.. ... .... of tht --~deviatiOn of the 
· .. :; : . . ~- ........ --.mlftlii'"~lonl witt*~ 

-~~~~- .:1l Ill Ci.t!;, 

usume a COifflcftnt of 
YIIIIIIOn of 1 .•• 
me ...... In tht txiatlng AFI 
dlla. ttteretore. o • 108% of 
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1.0 INTRODUCTION 

This Expedited Cleanup (EC) Plan addresses Solid Wasle Management Unit (SWMU) 3· 
056(c). located in the northwest ponion of Los Alamos National Laboratory (the Laboratory). 
in Los Alamos. New Mexico (Figure 1·1). This EC Plan is being proposed as part of the 
Resource ConservatiOn and Recovery Act (RCRA) Facility lnvest.gation (RFI) process 
described in the Operable Unit (OU) 1114 RFI Work Plan (LANL 1993. 1090) 

SWMU 3·056(c) is included in Table A of the Hazardous and Solid Waste Amendments 
(HSWA) module of the Laboratory's RCRA permit. 

SWMU 3·056(c) is an inactive electriCal equ1pment storage area located at Technical Area 
(TA)-3. Preliminary results from the Phase 1 RFI sampling efforts indicate that soils within the 
SWMU boundaries contain elevated levels of polychlorinated biphenyls (PCBs). These data 
Indicate that this soil contamination may pose an immediate threat to the environment and 
possibly to worker safety. Wastes generated by the cleanup or SWMU 3·056(c) may be 
classified as a Toxic Substance Control Act (TSCA)·regulated waste. 

Activities comprising this EC include the removal ot PCB-contaminated soil from the SWMU. 
The level of effort required from tOIIIal transmittal ol the plan to EPA tor review. through 
implementatiOn. to the completion ol the final pro,ect report is identified in this EC Plan. In 
the development of this EC Plan. the following assumptions were made: 

• The PCB concentrations and expected volume ol PCB-contaminated soil are consistent 
with interpretations based on the existing data; 

• Based on current Laboratory land use planning, future land use at the location of this 
SWMU will cont1nue to be lor industrial purposes; 

• Minimal delays in EC operations will be experienced as a result of inclement weather and 
site access problems. Delays that may result trom tne acquisition and scheduling of 
heavy equipment and from waste acceptance at a permitted disposal facility cannot be 
anticipated and. therefore. are not considered within this plan; 

• A Site-Specific Health and Safety Plan (SSHASP) and Waste Management Checklist will 
be developed specifiCally to address contaminants of concern (COCs) identified in this EC 
Plan. DeviatiOns from the anticipated concentratiOns and locatiOns of COCs may 
necessitate adjustments to both plans; 

• Any comments generated by agencies tor public review may necessitate adjustments to 
the scope of this EC Plan. Activities will be performed on a conttnuous basis during 
regular business hours. weather permitting, until vertfication samples indicate that all 
cleanup levels are met and 

• Cost estimates are based on completing tl'le proposed cleanup by removing 
contaminated soil to a depth ot approxtmately 18 inches. 
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1.0 SITE BACKGROUND AND ENVIRONMENTAL SEmNG 

1.1 Detalltd DeSCription Of SWMU 3·056(c) 

SWMU 3·056(c) is an inactive storage area located on the north side of a Utilities Shop, T A· 
3-223 (Figure 2·1). The SWMU extends along the length of TA-3-223, and is bounded by a 
fence to the north and T A-3-223 to the south. Included within the SWMU boundary ts an 
.,.. dOwngradient from the storage area that drains to a tributary of Sandia Canyon. A 
sma1 portion Of this area (located north ot northeast comer of TA-3-223 near the fenceline) 
wu used u a storage area for electrical equipment. Items previOusly stored In this area 
Include capacitOrS and transformers with PCB-contalning dielectriC fluids as well as unmarked 
diUml that may have contained waste oils and solvents (LANL 1993, 1090). 

2.1. 1 Operallonal History 

SWMU 3..()56(c) was used as a storage area for electriCal equipment, new and used dielectric 
tluidl, and wuta solvent from 1967 to approximately 1992. Solvents were used to clean 
elec:trlcal equipment: the types ot cleaning solvents potentially used and stored at the site 
lnC*Ide an unknown solvent from 1967 to approximately 1981 and Viking R30 
(tdchiOroethane • TCA) from 1981 to 1990. Since 1990, a nonhaZardous citrus-based 
_10tvtnt hat been used to clean electrical equipmenl. Transclene (tetraChloroethylene • PCE) 
may have been scored at the site as it was used by an electrical equipment maintenance 

.. IUbCOnlrac:tor to retrolll transformers in the field. The subcontractor wu responsttte for the 
dlposal ot a1 waste materials from this activity; hence no wastes were retumed to the 
SWMU 3-GS&(c) stor~ge area. In 1991, approximately one to two feet of clean til was placed 
on the lilt and surrounding area to correct drainage patterns. The SWMU 3·056(c) storage 
area was decommlssinned in 1992 (LANL 1995. 3·1232). 

2.1.2 Phylleal Sitting 

SWMU 3·058Cc) is lOcated on Sigma Mesa on the southem flank of Sandia Canyon in Los 
AlamoS County. Los Alamos County has a semi-arid, temperate mountain climate. 
Precipitation at the &Jte averages approximately 18 inChes per year. Recorded extremes in 
preciplation range from 6.8 to 30.3 inches per year. Snowfall averages 51 Inches per year. 

The preva•rt sou type on the mesa top is the CarlO loam, which consists of moderately 
deep. well-drained soils that formed In material weathered from tuff. Pleistocene ash flows of 
the Bandelier Tuft directly underlie the soil at depths ranging from 1.5 to 3.5 teet. The depth 
to the main aquifer 11 estimated to be from 950 to 1200 feet below ground surface. 

SWMU 3o056(C) ties entirety on US Department of Energy (OOE)-owned land, and Is removed 
from p.sbfle acceu roads. In the foreseeable future, it is anticipated that the land will 
c:oRinue to bt uHCI for Industrial purposes (Laboratory operatiOns) based on current 
Laboratory land use planning (LANL 1994, 1 111 ). 
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2.2 Summary of Investigations 

2.2.1 Investigations Prior to RFI 

In November 1991, five surface (0 to 3 inches) soil samples were collected along the fence 
north of TA-3-223 as part of an interim action reconnaissance survey prior to initiation of a 
stope stabilization project (LANL 1991. 3·498). The approximate locations ot these samples 
are shown on Figure 2·2. The soil samples were screened for gross alpha. beta, and 
gamma radioactivity before submittal tor metals, tritium, and volatile organic compounds 
(VOCs) analyses. Analytical results from the interim action reconnaissance survey indicated 
that PCB concentrations in one sample (PF-223·5) were 9600 ppm and the mercury 
concentration in one sample (PF-223·1) was 0.471 ppm. 

2.2.2 ACRA Facility Investigation 

In August 1994, SWMU 3·056(c) was sampled as part ot the Phase 1 RFI for OU 1114. The 
sampling approach was designed to determ•ne the extent of PCB contamination. 
Information from the RFI Work Plan for Operable Unil1114 (LANL 1993, 1090) and results 
from field test kit analyses ancl the previOus investigation were utiliZed to assist in the 
selection of 18 sample locatiOns. These 18 sample locations are shown on Figure 2·2. 
These locations were sampled from depths ranging from 0 to 36 inChes; the soilltutl interlace 
was encountered before reaching a depth of 36 inChes at several locations. Samples were 
IUbmitted to a fixed labOratory tor one or more of the following analyses: Appendix VIII 
metats. PCBipesticldes, semivotatile organic compounds (SVOCs), ancttor volatile organiC 
compounds (VOCs). Twenty-two samples were submitted lor analysis ol metalS, 13 samples 
were submitted for analysis of PCBSipestieldeSJSVOCs, and 11 samples were submitted lor 
analysis of VOCs. SpecifiC details ot sampling locations, sample intervals. and associated 
analyses are outlined belOw: 

• Samples collected from the 0· to 6-inch interval at locations 3·2200 through 3·2206 and 
from the 0- to 18-inch interval at locations 3·2207 through 3·2217 were submitted for 
analysis of Appendix VIII metals. 

• Samples collected from the 0· to &-inch interval and the 12· to 18-inch interval at 
locations 3·2207, 3·2208. 3·2209. 3·2212, 3·2213, and 3·2214 were submitted tor 
analySIS ol PCBSipestlcldesiSVOCs and VOCs, respectively. 

• Samples collected from the 0· to 6·inch Interval and the 18· to 24-inch interval at location 
3-2200 and were subnlitted for analysis ol PCBSipestieldeSISVOCs; the 18· to 24-inch 
interval was also submitted tor analysis of Appendix VIII metals. 

• Samples collected lrom the 0· to 6-inctllntervaJ and the 12· to 18-inch interval at location 
3-2201 were submitted lor analysis ol PCBSipestieicleSJSVOCs; the 12- to 18-inch sample 
mtervai was aiso submitied ior anaiysis oi Appendix Viii metais. 

• Samples QOIIected from the 0· to 6-lnch Interval, the 12· to 18-inch interval. and the 30- to 
38·1nch interval at lOCatiOn 3·2202 were all submitted for analysis of 
PCBstpesticideSISVOCs. In addition, the 12· to 18-tnch sample interval was submitted 
tor analysiS of Appendix VIII metals. and the 30- to 36-inch sample interval was 
submitted tor analysis of Appendix VIII metals and VOCs. 
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• A sample collected from the 12· to 18-inch interval at location 3·2205 was submitted for 
analysis of VOCs. 

• Samples collected (based on field-screening) from the 12· to 18-inch interval, 18· to 24· 
interval, and the 30- to 36-inch interval at location 3-2206 and were subm•tted for 
analysis ot VOCs. 

2.2.3 Summary and Evaluation of Results 

Annex 6.9 presents a summary ot the RFI analytical sampling results reported above 
delection limits for all RFI samples collected at the site. The detected concentrations, 
screening action levels (SALs), and upper tolerance limits (UTls) for background 
concentrations in soH are also presented tor comparison. Based on preliminary review of the 
RFI sampUng data, the results are summarized as follows: 

• PCBS were detected at eight of the 18 sample locations on the mesa and north of the 
fence on the slope: the PCB compounds detected include Aroctors 1242. 1254, and 
1260. The PCBs were detected in the same viCinity as the high PCB concentration 
detected (PF-223 #5) from the interim action reconnaissance survey. The highest 
concentratiOns (980 ppm maximum at locatiOn 3·2201) occur in surface soils (0 to 18 
inches) and diminish dramatically with depth. The areal extent of PCB contamination is 
shown on FiQure 2·2. 

• Tetrachloroethylene (PCE) was detected significantly below the Laboratory screening 
action level (SAL) of 1 ppm at lOcatiOns 3·2202 and 3·2206 at concentrations of 0.044 
and 0.009 ppm, respectively. These concentrations were detected at a depth interval of 
30 to 36 inches in 9ach sample and are not collocated with high PCB concentrations. 

• Mercury was det~cted in three samples significantly belOw the Laboratory SAL of 24 ppm 
at lOCations 3·2201. 3·2207. 3·2216 at concentrations of 0.04, 1.7 and 0.2 ppm, 
respectively. These concentrations were detected to a depth ot 18 inches. 

Results from the previous investigations indicate that PCBs are the COCs for this site and 
require remediation. Based on the site history presented in Section 2.1 and the limited 
detections of PCE and mercury at concentrations below SALs and established cleanup 
levelS, these constituents should not pose an unacceptable risk to human health and the 
environment. 

2.3 Types and Volumtt ot Waste Present 

The nature of the wastes expected to be generated by the proposed cleanup is presented in 
Table 2·1. 

Surface anci subsurface soii samples reveaied the presence oi eievaied ieveis oi PCBs in 
soils to a depth of approximately 18 inches. Once excavateo. the soil will be considered 
TSCA-regulated waste. As described in Sedion 3.3. Pee-contaminated soils will be 
excavated and placed directly into bulk containers on site prior to transport to and disposal at 
a permitted chemical waste landfill. 

In addition, a small volume of solid and liquid wastes wiD be generated from verification 
sampling; thiS activity is described in Section 3.5. Wastes associated with this effort include 
disposable sampling equipment. personal protective equipment (PPE), and decontamination 
water. Pending characterization. these waste materials will be handled in accordance with 
the site-specific waste Management Checklist as potentially PCB·contaminated (TSCA· 
regulated) waste. 
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TABLE 2·1 
ANTICIPATED WASTE VOLUMES 

a.c ,.......lmplel• on Pubic H....,. and the Environment 

,...._.. of pollibll PCB contamination Include animalS and humans. Potential exposure 
roue. ID f8CIPlOI'Sinakldl the following: . 

• Oermll·.contact wllh PCB-contaminatea soil or sediment: 
• tntliiiiiOn ot PCikontlminated 1011 or sediments: and 
• ,..... of PCB-c:ontaminated 1011 or sediments. 

U.1 ,....._111PidiWay8 

141.1 ..... In ,... 
...... 

1 ... ~ld tOil remains in place, several mechanisms are available to transport 
........... from lhllf current lOCation. These mechanisms inClude: 

• ...,.. ...., runoff (ICfOII the contaminated area); 
• Mtii*'W IOil _, ttdlments: and .............. 
....,.. ..C. c:onr.nlnldon was altO detected downgraditnt of the area where electrical 
.._.:,. .. storld (nOfth of the tence), the primary mocM o1 mtgratiOn appears to be via 
~ ~" In utace wattr tunoff. The relative InSolubility of PCBs limits migration 
vllll11101ut10n lnfoiUif- water runolf and lnllllration. 

IA.f.IIWIIU ..._..aon 
,_... 1 ..... .,. tor PCB ngratton duttng remedlatiOntexcavatiOn of the soils are generally ............. e-........ -lon.2.4.1.1. While e•cavatlon activities •• 
•••·• 1 · tor lldlmlnt trlniPOft and wtnd dilpMion, precautiOns wit be taken to 
•••• · ,.,..,. cturtng remldlltionfexcavatlon ICIMtiH. Appn)pltate dust 
..... ,, •. ..,.. wllt:Mt utlllziCIIO pttvent contamifWfttl from beOOm!n; airbO.-ne. 
CO*IiS ... Wililli_.. iOr eJtCIVattd materfall and plallic shHttng covering the 
........., .._ wt11 prohibit rainwater and/or runoff from contacting potentially contaminated m••• .. 
..... ,....... Land"" 
SWUU 3-0if(C) lies antlrtly on DOE-owned land on Sigma Mesa. The entire area is used = tar....,_,.,., P!Jf1'0HI and Is expected to remain so ror the foreseeable future. as 

In INI.IboratOIY'S Sire Development Plan Annual Updste 19/U (LANL 1994, 1171). 
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2.4.3 Cleanup Levels 

Results from the previOus investigatiOns mdicate that PCBs are the only COCs tor this EC. 
and therefore. cleanup levels have been determmed tor these compounds. Based on the 
site history presented in Section 2.1 . and the hmrted detections at concentrations below 
SALs and established cleanup levels, the PCE and mercury at this site should not pose an 
unacceptable risk to human health and the enwonment. Also. the reported low 
concentrations are at locations and depths tnat should allow tor the remediation ot soils 
contaminated with PCBs above cleanup levels wtthout triggering additional waste 
management and disposal requirements. 

For PCBs. the Cleanup levels identified are based on the 28 October 1994 position paper 
prepared by the ER Assessments Council entitled Guidance for EvaluatiOn and Cleanup of 
PCBs in Soil (LANL. 1994) and the TSCA PCB Spill Cleanup Policy. A PCB cleanup level of 
25 ppm is proposed for the portion of the area to the north of TA-3·223 where access is 
restricted by a fence (see Figure 2·2). which meets the definition of an Mother restriCted 
access area• under 40 CFR 761.123. For portions of the SWMU located north of the fence, 
but still on Laboratory property and designated tor continued industrial use. a PCB cleanup 
level of 10 ppm is proposed. in accordance w•th requirements for ·commercial non-restriCted 
access areas." 

As previously discussed in Section 2.1. releases ot PCBs trom electncal equipment stored at 
thiS site likely occurred predominantly from 1964 through approximately 1992. Some of 
these·releases appear to have occurred after 11 May 1987 since many of the PCB 
detections were located in till material that was placed within the fenced yard In 
approximately 1991. AlthOugh the PCB Spill Cleanup PoliCy described in Subpart G of TSCA 
applied to spills whiCh occur after 11 May 1987. the policy has also been used In the cleanup 
of historiCal spins, particularly in the context of Comprehensive Environmental Response. 
Compensation. and Liability Act (CERCLA) remediation. According to the preamble ot EPA's 
proposed PCB rules dated 6 December 1994. ~it has been the Agency·s experience that the 
essential features of the 1987 TSCA policy are workable and yield protective cleanup results 
for historical spills ot PCBs.M 

Attainment of these cleanup levels will be constdered achieved when the upper 95% 
confidence level of the mean concentration ot PCBs remaining in the excavated area. as 
demonstrated by verification sampling. is equal to or less than the established cleanup 
levels. 
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3.0 EXPEDITED CLEANUP 

3.1 Overview and Rationale 

Pllae I AFI sampling results Indicate that PCBs exceeding cleanup levels exist in the surface 
1011 on lhe north side of building TA·3·223. ancl the excavated soils will be classified as a 
TSCA~tated waste. Excavation of PCB-contamtnated soils at the Site will be conducted 
10 prewen~ the co,.amtnants from spreading beyond the current lOcation. This action will 
minimize the potertlal riSk to numan health and tne environment. Verification samples will 
be collcted to c:onftnn that the PCBs have been removed and disposed in accordance with .... 
U PennHtlng, Approval, and Notification Requirements 

-
An ~n permit will be prepared and submitted for approval before execution of this ... 
Documtllldon wm be prepared in accordance with Laboratory Environmental Restoration 
(&A) Adrnlnlsttalive P.ocecsure (AP) LANL·ER-AP-05.1. Rev. o. Readiness Review for 
Envlror.metUI Aestorat4on Program Field Aaivitles (LANL 1993. 0951). Key documents to 
be ........ for lhllleWrw include I Slle·Specjfic Health and Safety Plan {SSHASP) and 
111 JP1C11C Waite MP~Qement Checklist. Personnel training f'8CJ'Irements will be specified 
IIIII ...... completion prior to fmplememation Of this EC Plan. Site workers must have 
.......... NCJ~Ired tf8lning for thlt project as spectfled in the SSHASP. 

3.Lt .....,.ory HotlflcatlonJPtnnlt Modlfle8tlona 

SWMU 3-0SI(ct Is inCluded in Table A of the original HSWA MOdule. Implementation of this 
EC wll .. e a Clall Iff mOdificatiOn to 1he Laboratory's HSWA MOdule. EPA and the New 
Mtltlo EnVIronment Otpanment (NMEO) have been notified of this project, and a request 
lot • penni modifleldon has been submitted. ImplementatiOn Of this EC will proceed af1er 
receiPt ol EPA appnwal. 

U.l 001 Approvll 

tf the Uborlllory intends to Implement thiS EC priOr to receiving EPA approval. DOE approval 
null be dOCumented r.twugh receipt ot the signed Field Work Approval Form (Annex 6.7). 

3.1 Clllnup Actl¥fttn 

Excawatton. trlniPOrtatiOn. and dispoHI ot PCB-contamlnaled soil from this sile will be 
concUcleclbr •n IPP'Oved and permitted waste treatment. storage, and disposal {TSO) 
IUbOcMIII'IDIIWI ~under contrac:t with the Laboratory. Site access, preparatiOn, and 
...,..._ • be arranged and completed by JCI, the LabOratory maintenance 
IUIM:onlractor. 

Pltor ID tXCIYition. sol Amples will bt coUected from approximately 10 locations at the site 
10 confirm, 1) the areal extent ot PCB contaminatiOn, and 2) that the reported existence of 
low ltVIII of PCE 81 depth dO not posa an unacceptable riSk to human health ancl the 
eiWifOMltnl. Soil samples will be cOllected around the perimeter ot the identified PCB 
~ (-'op the mesa and on the slOpe) as well as In the vicinity of the two PCE 
ctlttcllonl (tocations 3·2202 and 3·2206). Samples will be oollected from surface and near-
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surface SOliS (0· to 18-inch depth) for analySIS of PCBs while samples will be collected from 
the soiVtuff interface tor analysis of VOCs (i.e .. PCE). During sample collection. three 
headspace screening analyses will be conducted along the length ot each sample core to 
confirm the presence or absence or VOCs. These samples will be field-analyzed in a mobile 
analytical labOratory using EPA Method (SW-846) 8080 tor PCBs and EPA Method (SW-846) 
8260 for volatile organic compounds (VOCs). respectively. All analytical tests and reports will 
Include EPA Level 3 data. Any additionally identified PCB contaminatiOn will be marked for 
excavation. If vocs are detected. additional samples will be collected and field-analyzed to 
determine nature. concentrations. and extent: these results will be evaluated to determine 
whether an unacceptable risk exists. Based on the RFl Phase 1 analytiCal results. the PCBs 
and PCE are not collocated: hence, the cleanup of PCB contamination will proceed as 
proposed in this EC Plan. 

Based on the RFI Phase I analytical results, the PCB contamination exceeding the cleanup 
levels at this site extends to a maximum depth of 18 inches (bOth atop the mesa and on the 
Slope). PCB-contaminated soil will be removed in the proposed cleanup area using a 
backhOe or shOvelS, as required by site conditions and as determined by the approved waste 
TSD subCOntractor. The expected volume of PCB·contaminated soil to be excavated. 
transported, and land disposed is approximately 30 cubic yards (740 cubic feet). During 
excavation activities. samples from bulk soils will be collected and analyzed In accordance 
with the waste acceptance criteria (WAC) or the TSD subcontractor (to ensure waste is 
property characteriZed). Initial verification samples will be collected on the nodes of a 5-ft. by 
S·ft. grid within the excavated area: these samples will be submitted for on-site field 
laboratory analysis of PCBs and VOCs (by the methods described abOve). Additional soil will 
be excavated in 6-inch lifts where results indiCated that PCB cleanup levels have not been 
met, until field labOratory analytical results indicate that any remaining PCB concentrations· 
meet the cleanup criteria. Final verifiCation samples will be collected and submitted for fixed 
laboratory analysis ol PCBs and VOCs. as described in Section 3.5. 

VOCs (i.e .• PCE) are r.ot anticipated to be encountered during sampling. However. it VOCs 
are detected. additlor al samples will be collected and field-analyzed to determine nature. 
concemratlons, and extem. The VOC results will be used to evaluate, 1) whether further 
VOC characterizatiOn is required. 2) an unacc~table risk exiSts and cleanup is required. or 3) 
specific VOC cleanup criteria are already met. These results will also be used to ensure that 
an waste management, disposal. and health and safety issues have been addressed. If 
cleanup is required. the soil cleanup level for PCE is 31 mglkg. This level was set at a 
concentration that would result in an estimated noncarcinogeniC hazard index of one or tess 
tor the occupatiOnal exposure scenario. The equation and assumptions used tor the 
calculation of this cleanup level is provided in Annex 6.10. It should be noted that this 
cleanup level iS based on an excess cancer risk of 1 E-06. which is conservative given that · 
exposure is highly untikely due to the restriCted access of this area. Attainment of this 
cleanup level will be considered achieved as described in Section 2.4.3. 

3.4 Waitt Management Issues 

As discussed in Section 2.3. wasies io be geneiaieu uuiing itiis EC irli:luue contaminated 
sol, used personal protective equipment (PPE). and decontamination rinse water. Solid 
wastes will be diSposed at a permitted chemical waste landfill. as arranged by the waste TSO 
subcontractor, and decontamination rinse water will be characterized in accordance with the 
site-specific waste Management Checklist. 

3.4.1 Characterization of Materials for Disposal 

Previous analyses and/or field laboratory analytical results from samples collected will be 
used to initially profile the excavated soils. PPE. and sampling equipment in accordance with 
the site-specifiC Waste Management Checklist and waste acceptance criteria (WAC) for the 

EXpedited Cleanup Plan 
SWMU 3.056(c) 

11 June 1995 
EC3·056c 

~ ... .c....:...---~·-·--·-···· ... -- --· ··-··· 

·; 
i 

.i 
;· 



TSO faelity. During excavation activities. samples from bulk soils will be collected and 
analyzed In accordance wittlthe waste acceptance criteria (WAC) of the TSO subcOntractor 
(tO eAIUI'e waste iS property characteriZed prior to transportation oHsite). 

3.4.2 Tlutment, Storage, and Disposal Plans for Waste 

The. excaVIIed soils. PPE, and sampling equipment will be transported to a permitted 
ChlmiCII waae landfill facility tor final disposal, as arranged by the waste TSO subcontractor. 
No ....,.,... of these solid wastes is required. Decontamination rinse water wiU be disposed 
1ft ICCOftSinCe with the site-specific Waste Management Checklist. These liquid wastes may 
'*"'"treatment and disposal at the laborarory Wastewater Treatment F~cility (TA-50). 

3.1 V..,lcatton Plan 

The vertficllion plan prepared for this EC Ptan is based upon the guidanCe outlined in the 
EPA guicllnce dOCument entitled VerificatiOn of PCB Spill CIBanup by Sampling and Analysis 
(EPA 1•). The applicable sectiOn of this document are in Annex 6.11. The geometry ot 
the PC8 ODNarnlnatlOn is approximately circular and centered alOng the fencetlne. The 
.. •IIJIIID --.gy wll emplOy grab samples collected according to a hexagonal grid pattern 
u piQPOIId In the guidanCe document. A seven-point gnd will be used to conect samples 
IOcll8d IQUidiltant from each other within the excavated area representing the area of 
c:orurnlnldon. 

Sol IMiplll colfecttd during 1he RFI detected PCBs oriented in a circular area 
~ 28 teet in diameter and cemered along the rencellne. The EPA verificatiOn 
QUikS1nC1 pcoposes that the distance. s. between sampling points be calculated according to 
the toiOWing formula: 

s • (0.87) R 

wflele A 11 the radlua of the sampling Circte. 

Tht c111ance between sampling points tor SWMU 3·056(c) 11 calCulated to be 12.2 teet, 
....,. R for lhllsRe il 14 feet. Seven grab samples are consic:lered sufficient coverage tor 
vt111c111on linCI the dltntlutiOn of rnldual PCBs has been spread over several years due to 
water b•IIPOft and ero~Non. A summary of verificatiOn samples and analysis for SWMU 3· 
058(c, 11 .,...,.ed tn Teble 3·1. Slmptes will be collected trom these seven lOcations and 
albmlfttd tor lxed labOratof'y analysts of PCBs: voc analysis will atso be performed to 
.,.... tn11 .. waste managemem and disposal Issues have been addressed. 

When ~ e.,.ee re-..;~=s coiiflim ihai ihe site has been remedlated In accordance 
w1t1 llil p1M. thl excavated area will be returned to the original grade and revegetated if 
1110111.,. 8lckflll matltlal wfH consist Of uncontaminated soil excavated from the sHe and 
dean bac:kftl oblelntd tfOm the laboratory maintenance contractor. 

3.'1 Acc:IIMint:e lntpeCtlon 

The Llbora~Dty proposes an Acceptance Inspection as the mechanism for DOE and EPA to 
...... that u. Laboratory has implemented this EC Plan effectively. A minimum of 10 
dip' notlfbdOn wll be ptOVided to thl agencies before l'he start of field activities. At this 
tlml, a tentative da1e tot the InspectiOn will be agreed upon. 

12 June 1995 
EC3.056c 
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TABLE 3·1 
SUMMARY OF VERIRCA110N SAMPLES AND ANALYSES 

FOR SWMU 3.056(c) 

Field Laboratory 
Field Screenin( Analysis 

I 8. !! 
~ CD 

CD (II 

"0 OCI . ! as 
iii • ~ CD t 0 .s:. 
~ - co N - ! 

... N co (/) 
as §. (/) CD w e ~! ~ 

~ Q. 
e > ~ Q en ~ as .!i - (II -~-~ <;I j as c (II (.) (II 

s t as J! ~ ~ ~ ~ : ~ Samora Descnotion c! d (/) ~ 
Initial Sol Sarnptee_ 30 10 10 

SoH SarnDies 35 35 7 
ate 2 2 1 

DecOntamination Water 1 1 
Excavation EQuipment 

~Additional samples may be taken based on field surveys and observations. 
llcable EPA SW 846 methods. · 

EXpedited Cleanup Plan 13 
SWMU 3.056(c) 

·; .. :._,;,_,.o.• 

Fixed Laboratory 
Analysis 

• -0 

8 
t:: 

• 0 • -- - le i 0 
co 

~ N e CD 

~ ~ i (/) - -• ;:) 

! (II 

~ 8 i 
> :1 til ! 

7 
1 

June 1995 
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An IIIII**On CheC:klil1 will be used lo document the scope ot the inspectiOn and will become 
J1J1ft Of thl! EC Report The checklist and tne timing or the inspectiOn will be develOped by 
•.··:· ..... ~ and·aareecl to by the other agencies. ThiS inspection checklist will conaain 
_. · · , c:oqiOftents. and requirements agreed upon by all parties to be inspected 
- ... _..,.. acceptance or remediatiOn activities. Possible Checkpoints at which the 
~·· ~ are: during excavation, at completion of verification sampling, or ., ... _.....,..n. 

E>· 'U ......... 

L-

NIIM tll1d atMtiH 118 completed lftCI all analytical results from the verification samples 
-~-~-trill =··.on the EC wll be prepared. This repon will outline the EC process and tW ...... amd Of the site. A proposed outline for thiS repon iS prese,.ad as Annex 
U.11ilnal report fdl be submitted to EPA within 14 days of receitla of verification sample ....... 

14 June 1995 
EC3.0S8c 



4.0 PROJECT MANAGEMENT 

Overall implementation of this EC will be managed by Garry Allen. the Field Unit One Project 
Leader (FPL). Derek Faulk will serve as Field Team Manager (FTM) tor the EC field activities 

4.1 Staff and Resource Requirements 

Total anticipated cost for the EC is $60.200 as detailed below: 

pre-Field Ac;tjyities 
PreparatiOn of Waste Management Checklist 
Preparation of Site-SpecifiC Health and Safety Plan 
Site PreparatiOn/Subcontracting Scheduling 

Subtotal 
flt1d Ac;ttvDIII 
TSD Subcontractor (excavation. transportation. disposal or waste) 
Sile restoration 

Subtotal 
P•monne! Coats 

FTL 
Site Health & Safety Officer 
Sample Technician 

$70/hr x 5 days 
$70/hr x 5 days 
$60/hr x 5 days 

Mobile anatytieal van 
Verification sampling 

PoiJ-Fjeld Ac!lyittes 

Subtotal 

$2000/day x 5 days 
8 samples x ($125 + $200) 

Subtotal 

Acceptance Inspection (including preparation or checklist) 
F1nal Report 

Subtotal 

TOTAL ESTIMATED COST 

4.2 Schedule 

$2,500 
2,500 

.,UQQ 
$8,500 

$21,000 
3..UQ 

$24,600 

$2,800 
2,800 
U.Qil 

$8,000 

$10,000 
Ull.Q 

$12,600 

$4,000 
2..Uil 

$8,500 

$80,200 

The proposed EC schedule is shown in Table 4·1. The submittal ol this EC Plan to EPA in 
June 1995 will Initiate the 60-day public review1comment periOd. No sooner than 15 days 
after the start of this period, a publiC meeting will be held. PreparatiOn for field work will be 
conducted concurrent to the public review periOd. Field work will be initiated within 10 days of 
agency and publiC approval or receipt ol EPA temporary authoriZation to proceed. 

EXpechted Cleanup Plan 
SWMU 3.056(c) 

15 June 1995 
EC3·056c 
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4.3 Stakeholder Notifications 

.. $ekehofder notlicattons are an integral part or the procedure tor conducting ECs. ER 
ftfoJect personnel wilt notify state and tocal governments. external and intemal stakehOlders. 
wad lndiyiduats on tht ER Project mailing list of the availability of the ec Plan. The ec Plan 

· • be· available to the stakehOlders at the Laboratory Community Reading Room in Los 
AlamOs; the dOCument repositories at the public libraries In Los Alamos. Espanola, and 
Santa Fe; and the San lldefonso Pueblo Govemor's offiCe. 

The IUbmlllion ro EPA of this EC Plan will trigger publication or a public notice starting a 60· 
day comment periOd. 

EXpotdited Cleanup Plan 
SWMU 3-ose(c) 

17 June 1995 
EC3.058c 
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e.o ANNEXES 

1.1 Implementation SOPs 

See Environmental Restoration Standard Operat1ng Procedures. Volumes I and II (LANL 
1993. 0875). 

1.2 Quality Assurance Plan 

See Quality Program Plan and Quality Assurance Project Plan Cor Environmental Restoration 
(LANL 1993, 0951). 

1.3 Slte-SpecHic Health and Safety Plan 

See Los Alamos National Laboratory ER ProJect Health and Safety Plan (HASP) (lANL. 
~-. 1995). ,. 

,'· 

''· ·'·'· > 

1.. Recorda Management Plan 

See Installation Work Plan tor Environmental Restoration. Records Management Program 
Plan, Chapter IV {lANL 1993, 1017). 

••• PubliC Involvement Plan 

See lnstallatton Work Plan tor Environment Restoration. PubliC Involvement Program Plan. 
Chapter V (LANL 1~93, 1017). 

1.8 Wille Menegement Checklist 

1. 7 . Field Work Approval Form 

8.8 Proposed Outline tor Expedited Cleanup Final Repon 

8.1 RFI Analytical Resultl 

8.10 Rllk·Biucl Cleanup Level CBiculatlons 

1.11 VerificatiOn of PCB Spill Cleanup by Sampling and Analysts 

EXpedlled cleanup Plan 
SWMU 3.0SI(c) 

19 June 1995 
EC3·051c: 
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ANNEX 6.7 

' . :; -~ FIELD WORK APPROVAL FORM 
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ANNEX 6.7 

FIELD WORK APPROVAL FORM 

This form must be completed prior to staning remediation field work tor Expedited Cleanups 
that do not have an EPA-approved plan. 

I, , OOE-LAAO. APPROVE the field work as proposed in the 
accompanying Expedited Cleanup Plan for SWMU --------

1, , DOE-LAAO. DO NOT APPROVE the field work as proposed in 
the accompanying Expedited Cleanup Plan tor SWMU --------

The following reasons reflecl the decision for disapproval: 

S~ned: ------------------------ Date ---------

i .-, 

" ,, 
i 

.. 



ANNEX 6.8 

PROPOSED OUTLINE FOR EXPEDITED CLEANUP REPORT 
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ANNEX 6.8 PROPOSED OUTLINE FOR EXPEDITED CLEANUP REPORT 

Introduction 

1. 1 Overview 
1 .2 Expedited Cleanup 

Discussion of Sampling and Analysis 

2.1 Verification Sampling and Analysis 
2.1 . 1 Sampling Objectives 
2.1 .2 Quality Assurance/Quality Control 
2.1.3 Sampling Activities 

2.2 Site Restoration 

3.0 MOdifications to the EC Plan 

4.0 Quantities and Types of Waste Generated 

5.0 Outstanding Problems from the Acceptance Inspection 

6.0 Problems Encountered and Lessons Learned 

Appendices 

A 
a 
c 
D 
E 

Analytical Data 
Acceptance Inspection Checklist 
Waste Stream Inventory 
Photographs 
Certification :>f Completion 

,• 

• 
L4 
? 
I s 
l 
• 

~_ ........ __ ......_ ____________ ....... _________ __:_ _________ ~---~----··-·"""' __ ,_. 
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~.iO Deeth ot samete Samole 10 

~- 0.0 • 0.5 ft. AAB5960 
: . 

. 
-
. 

' . 
. 
. 
. 

' I I -
I 

!)3·2200 0.0 • 0.5 ft. AAB5977 
~ 

03·2200 1.5 • 2.0 ft. AA859B3 
: 

-
' . 

. 
' 

I . 
I ' . 
' I 

' 
! ---
I ' 

-~ I 

03·2201 ;0.0 • 0.5 ft. AAB5961 
: . 

: . 
. 

' 
I I 

: . 
I . 
I 

! 

.03·2201 '0.0 • 0.5 ft. ·AAB5975 
I : 

I i 

i I 
~ 

' ! i 
• ; i 

I 
" : I . 

1 ' 

! ! 

l03·2201 
t 

. 0.0 • 0.5 ft. AAB5978 

03·056· c) Detec:s 
Scui samples 

Anatvte 
Alumtmum 
Banum 
Caloum 

·chromtum 
:Copper 
Iron 
Leaa 

•Maanes1um 
·Manganese 
'POtaSSIUm 
•Vanaaium 
!Zinc 

ArOCIOr 1242 
>Aroctor 1254 
· Aroclor 1260 
Benzolblfluoranthene 
Alum1mum 
Aroclor 1242 

· Aroctor 1254 
· Aroctor 1260 
·Banum 
•CalCium 
Ctvom•um 

'Iron 
iLead 
IManoanese 
I Zinc 
Alum1n1um 
'Barium 
Caloum 
·Chrom•um 
iCoooer 
II ron 
1leaG 
Maonestum 

I Manganese 
'Zinc 
·Aium1n1um 
iaanum 
I CalCium 
iChromtum 
ICQI)I)ar 
:Iron 
:Lead 
iMaanes•um 
1Manoanese 
:Zinc 
Aroclor 1242 

· Aroclor 1254 

Page 1 

: 

I 

Results • UnttS SAL U11. ·t 
8870 IJl : MG'KG: n1a 123000 .. 

145 iMG/KG; 5600 1 143 
1990 . MG/KG. nta 54362 
1 1 IJl MGIKG: nta 34.2 

5.6 ·MGIKG. 3000 15.7 • 
11200 IMG/KGi n1a 35586 
, 6.3 :MGIJ(G: 400 39 !; 

1580 'MGIKG; n1a 16147 
164 :MGIKG; , 1000 1030 

1140 . MG/KG. n/a 6179 
11.7 iMGIKGI 560 66 
59.8 I MG'KG' 24000 . 101 

680 IJl : MGIKG; , nta 
34 •MGIKG: , n1a 
48 IMG/I(Q: , nla 

0.56 IUJl MGIKG 1 12.2 
5770 (Jl MGt 'KG nta 123000 

10 (J) MG'KG , n1a 
2.4 ·MGn<G 1 n/~-
3.7 •MGIKG 1 n/a 
57 : MG'KG: 5600 1143 

2150 •MGIKG: n/a 54362 
6.9 (J) tMGIKGi n1a 34.2 
8110 IMGIKG: n1a 35586 
12.1 IMGIJ<G' 400 39 
242 I MGIKG: 1 1 000 . 1030 
33.2 !MGIKG 24000 . 101 

5860 IJ) i MGIKG n/a 123000 
48.2 •MGfKG: 5600 1, 43 
1330 MGn<G· n/a 54362 

6.6 (J) MGIKG nta 34.2 
16.8 MGIKG 3000 15.7 
9350 MGIKG n1a 35586 
15.8 MGIKG 400 39 
1130 MG/KG. nta 16147 
251 'MGIKG 1 1000 1030 
96.7 · MGIKG. 24000 101 

6980 -iJl I MGIKG nta 123000 
ti9. 1 i MGti\Gi 5600 i 143 

1820 !MG/KG, nta 54362 
8.2 IJl I MGIKG: n1a 34.2 

10 IMGIKG: 3000 ; 15.7 
9870 'MGIKG: nta 35586 
15., I MGIKG: 400 I 39 
1250 !MGJI<Gi nta 16147 
260 I MGIKG i 11 000 ' 1030 
67.5 I MGIKG: 24000 I , 01 

880 (J) ! MGIKG• 1 n/a 
24 MGIKG· , n1a 



ID ·DII!IIft of SamcM!Samai&IO 
I I 

031·2201 1.0 • 1.5 ft. tAA85981 
I 
I 

! i 
! I 

j I 

I I 

1 l 
I I 

03·2202 iO.O • 0.5 ft. •AAB5962 
i f 

I 

! I 

I 
I 

l 
03·22d2 ·C.O • 0.5 ft. ·AAB5979 

I 

' 
l I 

03·2202 1.0 • t.S ft. 1AA8S982 
I 
I 
I 

l 
I ; 

I I 
I I . 
I . 

03·2202 :2.5 • 3.0 ft. ·M85Q85 

i I 

I 

j 

I 
! 

·-
I 

I 
03·2203 10,0 • 0.5 ft. 'MB5863 

I 
I 
I 
I 
I 
I 

03·2204 o.o • o.s ft. !M85964 
J 
I 

03·056(.:) Derecrs 
Soil samples 

~Anafvte 

t Aroclor 12·60 
Aluminium 
Aroclor 1242 
Arocfor 1254 
Aroclor t 260 
Chromium 
Iron 
La ad 
Manaanese 
Men:urv 
Zinc 
Aluminium 
Barium 
Chromium 
Iron 
lAid 
,.....,_. .... 
(a-: 
Aroclor 1242 
Aroclor 12!4 
Atocfor 1260 
Aluminium 
Alaclor 1242 
AtaciOr t254 
Aroclor 1260 

Cftromlum 
fran 
ILaaa .. 
2Jnc: 
Aluminium 
Arac.tor 1260 
·Calcium 

m 
fran 
lLHd ..., _______ 

' .... 
rttrachiOrOithYIInl 
Dflc 

Aluminium 
Ctvomium 
kim. 
II.Md .. 

Inc 
luminium 

otwomtum 
Page2 

I 

i 

Results ; Ums I SAL i un. 
I 76 IMQIKGI 1 I n/a 
; 3690 (J) MGiKG I n1a 1123000 
I 120 (J MGIKG , I n/a 
I 17JJl MGJKG 1 I nta 
i 47 (J) MGJKG( 1 I nla 
: 3.9 (J) MGJKGI n/a I 34.2 
! 6780 iMGJKGI n/a ! 35586 
I 12.8 MG'KGI 400 i 39 
I 336 IMG'KG 11000 ' 1030 
I 0.04 JMGIKGI 24 ! 0.1 
I 35.3 MG'KG 24000 l 101 
I 5500 (J) MGJKGi n/a i 123000 , 60 .MGn<G 5600 ' 1143 

5.3 {J) t.G'KGI n1a 34.2 
I 9320 'ftG'I(Gl n/a . 35586 
I 15 . MGJKG, 400 39 

188 fiGKG i 11 000 1030 
I 93.4 . MG'KGl 24000 101 
; 12 (J) ; MGIKQ• 1 n/a 
! 5.1 fJ) I MGJICG: 1 n/a 
i 14 (Jl IMGIKGi 1 n/a 

4170 (J) I MGII<G i n/a I 123000 
3.9 (J) aG1CG 1 ! n/a 

I 2.8 tGI(G 1 I n/a 
I 8.3 .. MC3MG 1 . n/a 
! 1380 aGI<G n/a t 54362 

2.9 (J) ~~ n/a I 34.2 
7980 MB'KGI n/a ! :!5586 

I 7.8 MCM<OI 400 I 39 
I 125 MGn<G: 11000 1030 
' 24.5 I MGIKG: 24000 101 
I 5480 (J) I MGIKG i n/a 123000 

2.5 :MGIKG 1 nta 
2120 1MGIKGi nla 54362 

5.8 (J) MGJKGj n/a 34.2 
! 8830 't.GKGI n/a 3!586 
i 10 MGIKGI 400 I 38 
i 140 JG1CGI 11000 I 1030 

0.044 (J) MGMGI 5.8 I n/a 
31 MGnCO 24000 . 101 

15510 LJl MGikG I n/a '123000 
3.9 tJ) MGt'KG n/a I 34.2 
9410 MB'KG n/a I 35586 
14.2 MGikG 400 I 39 
160 MGJI(GI 11000 : 1030 
38.8 MGJKG 24000 I 101 

6110 (J) MGMG n/a 1123000 
1310 MGIKG n/a I 54362 

5.9 (J) MG'KGI nla I 34.2 
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I I 

03·2206 0.0 - 0.5 ft. .AA85966 
I ' 

I 

03·2206 •2.5 • 3.0 ft. AAB5974 
03·2207 ;0.0 • 0.5 ft. AAB5994 

I i 

03·2207 tO.O - 1 .5 ft. IAAB5988 
I I 
I I 
I I 

~ .. l I 

i 
I I 

;· 

i 

~· i 
: 

'· 
03·2207 , .0 • , .5 ft. 'AAB6000 
03·2208 0.0 - 0.5 ft. AAB5995 

! I 

03·2208 10.0 • 1.5 ft. iAAB5989 
I I 
l I 
' I 
I ' 

' l 

I ' 

i I 

_I_ i 

03·2209 0.0 - 1.5 ft. :AAB5990 
I I 

! 

I 

' 
... , 

i• 
~ ~ 

lioi..,_, __ ~ .. --- ·- - ··- ·-··· -· .... - ___ .. -···--·. -·· -·-· 

03-0561cl Detects 
Soli samptes 

Anacyte 
Iron 
Lead 

<Manganese 
.Zinc 

Alumcnium 
•Barium 
!CalCium 
·Chromtum 
;Iron 
rLead 
I Manganese 
I Zinc 

·Aium1n1um 
'Chromium 
Iron 
Lead 
Manganese 
Zinc 

... ~·. 

Tetrachloroethylene 
Aroclor 1242 
Aroc:lor 1260 

:Aluminium 
Barium 

I CalCium 
!Chromium 
ICoooer 
itron 
1Lead 
1Maanes1um 
·Manganese 
Mercurv 
Vanaaium 
·Zinc 
Methvtene c:ntorcae 
Aroctor 1242 

1 Aroclor 1260 
!Aiumintum 
Barium 
Calcium 
Chromium 

I Iron 
'Lead 
1Magnes1um 
:Manaanese 
iZinc 
!Aluminium 
;Calcium 
;Chromium 
:Iron 

Page 3 

.. 
Resutts Untts . SAL UTL I ! ; 

;· 
9250 MG'KG; n/a : 35586 
18.9 1 MGIKG. 400 39 

-~ 
I i. 

155 . MG'KG; 1 1 000 I 1030 
L, 
.I 

I MGIKG! 24000 I 
., 

30.1 101 I 

5750 IJ) . MGIKG i n/a I 123000 . 
44.8 MGJKG; 5600 1143 i I 

1250 I MGIKG: nta 54362 - u 
r.; 

5.2 (Jl MGIKGi n/a I 34.2 ~ 

8370 l MGIKGi nta I 35586 
22 : MGIKGi 400 I 39 
344 i MGIKGI 11000 I 1030 
79.2 I MGIKG i 24000 : 101 

5030 IJ) I MGIKG i n/a I 123000 
48 IJ) ! MGIKGI nta 34.2 
9170 MGJKG; n/a I 35586 
, 7 5 MGIKG; 400 39 
226 MGIKG~ 11000 1030 
62.4 MG/KGI 24000 101 

0.009 I MGII<Gi 5.9 n/a 
0.44 MGIKGi 1 n/a 
0.25 : MGIKG: 1 n/a 

' 8420 (Jl I MGIKG I nta i 123000 
1 16 IMGIKGI 5600 ! 1143 

: 2770 !MGIKGI n/a I 54362 
7.3 (J) IMGJKGj n1a I 34.2 

8.7 I MGIKGI 3000 I 15.7 
12600 i MGIKGi n/a 35586 

8.8 l MGIKGI 400 : 39 
1780 MGIKG. n1a 16147 
406 MGIKG: 11000 1030 

1.7 IJ) MG/KGi 24 0.1 
15.5 MGIKGl 560 66 
35.7 · MGt'KG i 24000 101 

0.007 MGIKG~ 5.6 nta 
0.043 ·MGIKG 1 n/a 
0.046 : MGIKGI 1 n/a 

. 6160 (J) 1 MGIKG i n/a ' 123000 
59.5 I MG'I<Gi 5600 I 1143 I 

2860 I MGIKGI nta ! 54362 
7.2 (J) ! MGIKGI n1a ! 34.2 
7880 :MG/KG: n/a ' 35586 
12.1 I MGIKGI 400 ! 39 
1700 'MGIKGi nta 16147 
188 MGIKG I 1 1 000 ! 1030 
43.4 ! MGIKG I 24000 ! 1 01 

6940 ! J) i MGIKG I n1a ! 123000 
1350 I MGIKGI n/a 

; 

54362 
I 17 (J) iMG/KGI n1a ! 34.2 

10400 'MG'KG; n/a 35586 



II tD ro.h of SamaltrSamafeiO 
I I 

I I 

103·2201 10.0 • 1.5 ft. IAASS993 

I 

I 

03·2210 o.a• 1.5 tt. AAB5981 
I 

I 
! 

I -j 

03·2211 10.0 • 1 .o ft. :AAB5992 
I 

J 
I 

• 

I I 

I 

I 

! 
I 
j 

I 

03·2212. 0.0 • 0.5 ft. AA96007 

I 

-~ -... 

03·056(c) Detects 
Soij samples 

IAnalyte 

!Lead 
se 

Zinc 
Aluminium 
Arsenic 
Chromium 
Iron 
LNd .. ,.,.. 
Zinc 
Aluminium 
Sllium 

Chromium 
Iron 

tLeacl ,., 
S8 

I Zinc 
Alumtnium 
Aluminium 
Arltnic 
Ianum 
llrium 
llrvllum 

Cefclum 

ium 
Chromium 
c.... 
CoDclr 
ttan ,,., 
.LIICI .... 

lium , ..... 
lium ... 

H 
H 

Nlclwl 
Potalalum 
Soclum 
Vanadium 
Vanadium 
'Zinc 
Zinc 
Atoc:lor 1242 
Aroclor 1254 
Atoctor 1260 

I ResultS i Units 1 SAL I UTl 
I 6.1 lao1<Gi 400 I 39 
I 210 MG'KG I 11 000 I '·~ I 32.4 MGJKG I 24000 I 101 
: 6260 (J) IGKGI n/a 123000 

2.7 MGJKGi n/a 11.6 
i 16. t lJ} MG'ICGI n/a 34.2 
I 10300 I MGIICGI n/a I 35586 
I 8.4 MGJKGI 400 I 39 
I 235 IG'KG I 11000 I 1030 

36 r.GKGI 24000 I 101 
6000 (J) aG«GI n/a 1123000 

47.2 MGIKGI 5600 I 1143 
1220 MGIKGI n/a I 54362 

I 10.9 {J MG'I<Gl n/a I 34.2 
9950 rt.G'KG! n/a . 35586 . 7.4 I J.G'I(G; 400 39 

: 210 : MG'KG: 11000 1030 
34.3 ' MG1KG; 24000 101 

I 705, IAGI<Gi n/a 123000 
! 7010 (J) I MGJKG l nla 123000 
I 2 "MGr'ICGl n/a 11.6 
I !51.8 MG'KGI 5600 I 1143 

53 IGI<Gl 5600 I 1143 
0.84 r.GJKGI fl/1 I 3.31 
0.48 MGr'ICGl 80 

. 
2.7 ) 

1420 ta'ICOI n/a ' 54362 
I 1478 AG'IGi nla I 54362 
I 14.8 IGI<Gi nta I 34.2 
! 16.1 (J) MG'KG! n/a I 34.2 
i 2.1 MGIKGr n/a 51.1 

3.7 rMGJKG: 3000 15.7 
I 12108 !MCM<G: nta 35586 
! 12500 ;MCM(G; nta 35586 
I 10 tMGII(G: 400 39 
I 11 IMG,IKGj 400 39 
i 1148 lfG'I<Gl nla 16147 
I 1170 I MGr'ICG I ... n/a 16147 
l 237 MGIKG' 11000 I 1030 
l 245 MGIKG 11000 / 1030 
I 3 MGJKG 1800 I 26.7 
I 940 t.G'KGI n/a I 6179 
I 118 MGIKG nla I 1884 
I 10.4 .MGIKGI 560 ' 66 
I 11.3 MGIKGI 560 I 66 
I 45.4 MGn<G I 24000 I 101 
I_ 45.4 MGn<G 24000 I 101 
I 4.7 (J) IMGIKGI 1 I n/a 
j 1.5 MGMGI 1 I nta 
I 6.5 tMGIKGI 1 I n/a 



,, .•• ,'\tiOn 10 Oeoth of samola 1 Same!• 10 
1212 10.0 - 1.5 ft. 1AAB6001 

I ' 
I ! 

I 
I 

i I 
I I 

' ! 

i 
I 

i i 
I I 

03·2213 ,o.o - 0.5 ft. :AAB6008 
! 
I 

I I 

03·2213 :o.o . 1 .5 ft. AAB6002 
i 
I 

I 
; 

I ' 
I 

i 
! 

I 

;. 

~-
l214 0.0 • 0.5 ft. !AAB6009 

i I 
I ! 
I 
I i 

03·2214 .0.0 • 1.5 ft. :AAB6003 
1 I 
I 

I 

I 

'· I 

I 
·. 03·2215 o.o • 1.5 ft. •AAB6004 

-
I 

' 
I I 

03-056(c) Detects 
Soil sa.mp1es. 

An!!lte 
Alumrnium 

.Barium 
:Calcium 
Chromium 
I! ron 
Lead 

:Maanesrum 
:Manoanese 
;potassium 
!Vanadium 
'Zinc 
Aroctor 1242 
'Aroclor 1254 
Aroclor 1254 

1Aroclor 1260 
Alumrntum 
Barium 
CalCium 

:Chromrum 
Iron 
Lead 

IMaanasium 
:Manaanese 
!Vanadium 
'Zinc 
:Aroclor 1242 
IAroclor 1254 
I Aroclor 1260 

I 

! 

. 
i 

' 

I 

I 
i 

I 

' 
i 

I 
I 
! 

I 

I 
I 

I Benzorblfluoranthene · 
•Ctwyaene : 

' Fluoranthene 
IPvrant ! 

Aluminium 
iBarium I 

iCaleium ! 

'Chromium 
ICooaer I 

!Iron I . -
. il.ead i 

iMaanesium i 

JManaanese I 
I Zinc I 

Resurts Umts · SAL UTL 
7460 (J) I MGIKGi nta . 123000 

82.4 i MGIKGI 5600 1 1143 
4060 MGIKGi n/a 54362 

7.1 (J) MGIKGi n/a I 34.2 
10900 :MGIKGi nla I 35586 
14.5 , MGIKG: 400 i 39 
1590 · MGIKG: n/a I 16147 
229 i MGIKG: 1, 000 : 1030 
1050 tMG/KGI n/a I 6179 
1, .9 iMGJKGI 560 66 
67.1 I MGIKGI 24000 I 101 

6.2 (J) IMGIKGi 1 i n/a 
6.4 iMGJKGi 1 I nta 
6.4 :MGII(Gi 1 l n/a 
19 :MG/I(GI 1 I n1a 

6770 tJl MG/KG, nta l 123000 
61 · MG'KGi 5600 I 1143 

2490 MG,'KG: nta I 54362 
6 (J) ! MG'KGi n/a 34.2 

10300 'MGIKG' n/a I 35586 
12.5 MGIKGI 400 39 
1160 IMGIKGi n/a . 16147 
201 I MGIKG I 11 000 I 1030 
, 1.5 JMGIKGI 560 66 
36.5 I MGIKG I 24000 101 

4.3 (J) IMG'KGI 1 nta 
15 (J) IMGIKGi 1 I n/a 

58 'MGIKG: , nta 
0.4 •MGIKG. 1 12.2 

0.45 1MGfKGj 96 I 19.5 
0.45 • MGIKGi 3200 I 32.5 
0.88 ; MGIKGI 2400 i 12.8 

6250 ( J) • MGIKG i n/a I 123000 
54 I MGIKG: 5600 I 1143 

1840 'MGII<Gi n/a 54362 
7.1 (J) I MGIKGI n/a ! 34.2 

6.6 I MGIKGI 3000 15.7 
10800 I MGIKGi n/a 35586 
23.2 ''lMGII<Gi 400 39 
1180 IMGIKGI n/a 16147 
226 I MG1KG i 1 1 ooo 1030 
133 . MGIKG I 24000 101 

·Aluminium I 6910 (J) I MGIKG! nta 123000 
/Calcium I 1700 IMGIKGI n/a 54362 
:chromium I 5.8 (J} .I MG1KG I n/a 34.2 
!Iron ! 11 400 I MGIKG I n/a 35586 
I Lead I 9.7 I MGIKGI 400 39 
!Manaanese I 193 I MGIKGI 11000 1030 
'Zinc I 50.9 : MGIKG I 24000 : 101 
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~RC!IIn. !ll 
~3·2211'. 

OtplQ of samote ~ Satnala 10 
·o.O • 1.5 ft. ~AAB6005 
I 

' ! - f i - j 

I -
I I 

I 
~ f 

1·22fl . 0.0. 1.5 ft. IM86014 
! I 

' I 
: 

! 

' I 
·Ill?; " •0.0. 1.0 ft. JM_S6006 

I I 
I 
I 

' j . I 

' 
! 

, . 

03-Q56(cl Detects 
Soil samples 

i~nalxte 
I Aluminium 
Barium 
Calcium 
Chromium 
ICcxmar 
Iran 
Laaa 

Zinc 
Aluminium 
Barium 
Calcium 
Clvomium 

Iron 
laid 

IMttcurv 
'"· 

I Zinc 
~minium ..... _ 

um 
:c..r 
Jmn 
LRd , ..... 

·m 
IZJnc 

Page& 

j \·' 

ResultS ! Units t SAL UTl 
. 5340. {J aoi<Gl n/a 1123000 

43.9 IMG'KGI 5600 I 1143 
1330 aGKGI n/a i 54362 

! 6.2 (J) aoKGI n/a I 3~~ 
I 8.4 MB'KGI 3000 I 15.7 

9510 t.GKGI n/a j 35586 
! 17.1 fa.G1<01 400 I 39 
t 102 MGII(G j 11 000 I 1030 
; 0.16 (J) MGn(GJ 24 I 0.1 
t 84.3 UGr1CG I 24000 ! 101 
! 5200 JJl a&tGI nla '123000 
I 53.8 'MGIKGI 5600 ' 1143 I 

I 1280 MGMGI nla I 54362 
I ·s.7 CJ\ fGKG: nla I 34.2 
I 1.7 IMGIKGi 3000 15.7 

9030 t~Gf<G nta 35586 
14.9 !IGKG 400 39 
89.5 IMGnCG 11000 1030 
0.15 !.aKG 24 0.1 

0.2 (J) lt«MG: 24 0.1 
t 56.1 la&'KG. 24000 101 
l 7040 (J) MGIICGi nla '123000 
t 52.8 IGI(G; 5800 I 1143 I 

I 2020 MCMCGI n/a I 54362 
j 6.7 (J) IMCMCGI n/a i 34.2 
I 7.3 MGJKGI 3000 I 15.7 
I 9140 MlMCGl n/a I 35586 
f 18.2 .MCMG· 400 I 38 

175 IG'I<G . 11 000 . 1030 
1200 itGKG: n/a 8179 
65.3 'MGJKG 24000 101 

') 

'.·. 



L" ··,uon 10 D!e1tt of sameee 

~"*". 
!200 0.0 • 0.5 ft. 

03·2200 1.5 • 2.0 lt. 

03·2201 0.0 • 0.5 ft. 

03-2201 0.0 • 0.5 lt. 

03-2201 1.0 • 1.5 ft. 

03·2202 0.0 • 0.5 ft. 

03·2202 1.0 • 1 .5 ft. 

03·2202 2.5 • 3.0 ft. 

03·2207 0.0 • 1.5 ft. 

03·2212 0.0 • 0.5 ft. 

1 

03·2213 0.0 • 0.5 ft. 

•·· '214 0.0 • 0.5 ft. 

""""''' ' 

03·2214 0.0 • 1.5 ft. 

03·2216 0.0 • 1 .5 ft. 

03·056,cl De·taC'Is above SAL and.or wTL 
Soli samples 

same•e•D Analvte Results Unlls 
AAB5977 Aroclor 1 242 680 IJ) MGIKG 

Aroceor 1254 34 MGlKG 
Aroclor 1260 48 MGIKG 

AAB5983 Aroclor 1242 10 iJl MGIKG 
Aroclor 1254 2.4 MGIKG 
Aroclor 1260 3.7 MGIKG 

AA85961 Copper 16.8 MGIKG 
AA85978 Aroclor 1242 8eo (J) MGIKG 

Aroclor 1254 24 MGIKG 
Aroclor 1260 76 MGIKG 

AA85981 Aroctor 1242 120 (J) MGIKG 
A roc lor 1254 17 (J) MGIKG 
Aroclor 1260 47 (Jl MGIKG 

AAB5979 Aroctor 1242 12 (J) MGIKG 
Aroelor 1254 5.1 (J) MGIKG 
Aroclor 1260 14 (Jl MGIKG 

AA85982 Aroctor 1242 3.9 {J) MGIKG 
Aroctor 1254 2.8 MGIKG 
Aroclor 1260 6.3 MGIKG 

AAB5985 Aroctor 1 260 2.5 MGIKG 
'AA85988 Mercury 1.7 (Jl MGIKG 
AAB6007 Aroctor 1242 4.7 (J} MGIKG 

Aroclor 1254 1.5 MGIKG 
Aroctor 1260 6.5 MGIKG 

AAB6008 Aroctor 1242 6.2 (J) MGIKG 
I A roc lor 1254 6.4 MGIKG 

Aroclor 1254 6.4 MGIKG 
Aroclor 1260 19 MGIKG 

AA86009 Aroctor 1242 4.3 ~Jl MGIKG 
Aroclor 1254 15 (J) MGIKG 
A roc lor 1260 58 MGIKG 

AAB6003 Zinc 133 MGIKG 
AAB&OOS Mercury 0.16 (J) MGIKG 
AAB6014 Mercury 0.1 !5 MGIKG 
AAB6014 Mercury 0.2 iJl MGIKG 

Page 1 

SAL UTL 
1 n1a 
1 n1a -
1 n1a 
1 n1a 
1 nta 
1 n1a 

3000 15.7 
1 n1a 
1 nta 
1 nla 
1 n1a 
1 nta 
1 n1a 
1 nta 
1 nta 
1 n1a 
1 nta 
1 nta 
1 n1a 
1 nta 

24 0.1 
1 n1a 
1 nta 
1 nta 
1 n1a 
1 nta 
1 n1a 
1 n1a 
1 1'1/8 

1 nta 
1 n1a 

24000 101 
24 0.1 
24 0.1 
24 0.1 

"'-----------------------------------··-··· 0 .... -·----- --·-··· 

' . . ' 



Locadon 10 
03-N/A 

' ~ ., , .. ·' •'·. 

03·056(c) Detects 
Water samples 

Page 1 

ResuiiS Units 
1.3 J UGiL 
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ANNEX 6.10 

RISK-BASED CLEANUP LEVEL CALCULATIONS 



EPA 
Cancer Risk 

Chemical Class Ranae 

Arsenic A 1.00E-04 - 1.00E-06 
Barium 0 
Cadmium B1 1.00E-04 - 1.00E-06 
Chromium VI A 1.00E-04 - 1.00E-06 
Copper 
Manganese 
Mercury D 
Nickel A 
Silver D 
Thallium 
Vanadium 
Zinc 0 

Benzene A 1.00E-04 - 1.00E-06 
cis-1 ,2-0ichloroethene 
Methylene Chloride B2 1.00E-04 - 1.00E-06 
Tetrachlorethene 8-C 1.00E-04 - 1.00E-06 
1,1, 1-Trichloroethane D 
Trichloroethene B-C 1.00E-04 - 1.00E-06 

Benzo[ a]pyrene B2 1.00E-04 - 1.00E-06 
PCBs B2 1.00E-04 - 1.00E-06 

2,4-DNT B2 1.00E-04 - 1.00E-06 
2,6-DNT B2 1.00E-04 - 1.00E-06 
Hv1X 
PETN 
FDX c 1.00E-04 - 1.00E-06 
TNT c 1.00E-04 - 1.00E-06 

PRGCalcs 

Cleanup Level mgikg 

Occupational Scenario 

Carcinogenic Range I Noncarc. 

250 - 2 613 
7,530 

2,523 - 25 2,044 
378 - 4 10,220 

75,628 
793 
279 

40,880 
10,220 

164 
14,308 

613,200 

277 - 3 
20,440 

2,508 - 25 11 ,545 
3,088 - 31 20,440 

7,259 
1,347 - 1 3 

78 - 1 
74 - 1 

842 - 8 4,088 
842 - 8 2,044 

102,200 
40,880 

5,203 - 52 6,132 
19,077 - 191 1,022 

4/21/95 

I 
~ 

•• 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
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•• 

I 



, .... _, ::.~. ~ ...... 

Residential PROs are based on the folowlng aaUIIt,n-: 
f:arrinoqemc avetaging time (year~.) = 7 0 

Non r.arcinogpmc Averaging lirllf' (years) " 3 0 
l •JIO!'Ufe lrt!f1Uettr.y (dayVye3r 1 - 3 !;o 
Aqp a<ijusled .;oil 

ingestion laclllf (mg-yrtkg-day) ~ 

A~ llffluslt'd inhalation 

faclor cm'-yrtkg-day) • 

"" 
13 

Occupational PROs are biSed on the following neumpllons: 
Arlull body weight c•ql - 7 0 

!".uo "'"'''""'' Avr•l3'111•tlllttr (yr•ar.;) ~ 
N•nt '··"'·"""I'""'· Av•'fottJtltg tuM (yn;tr<;) 
I rptKrJie lrefluency (dayVyear) " 
f •Jlt~Uft> dllfalion (ye•rs) ~ 

Sort onge<;tron rate (ml)'<fay) -

Workday inhalalton rate (m'tday) = 

Particualle em~sion IKIOf (m 11kq) .. 

70 

?'• 
:_1!,0 

:,1!) 

so 
20 

11E•07 

Recreational PROs ara baaed on the following ... umpuons: 
I :au "'OCJf'f"C avPt31JIIIIJ lime (years) " 7 0 

Nnu r.arr:uw•genic Al!fflaging bme (year.;) ~ 2 0 
E •pnsure lre<pretiCY (dayVyear) • 2 R 
1\q,. adju5led <~orl 

ingpslion faclllf (mg- yrtkg- day) .. 9 3 

A!J" adjusted 11lhalalion 

factor (m'-yrtloq-<fay) - 9 s 

C • ___________ !_f!I!.Af 1365~----

(Sfo • to•tq;mg 1 EF •If eo~) • ISF, 1 Ef 1IF.., • (1/Y)J 

C - _ Ufl_! AT ! 365 da_JV_!!!r 

((11RIO.) • m•tq;mg 1 H • 1r ... 1 • l(tiRfQ) • EF •IF.,, • cvvn 

C , _______ 1Jtl BW 1 AT ~~ da,Pr!!': ______ . 
H • EO •ICSF. • to•19mg ••F ... I • (SF,11F •• • (IIYnJ 

C • __ --· JHia BW 1 AJ a 36Sda~-------
H • eo • UCIIRfOo) • to• kgfmg • IR...J. ((ttRtOi) 1 IR., • CtiYtJI 

c. JRaAra36S~ 

(Sf. II to'tq;mg. Ef •IF ... ). ISf,. Ef •lr ... (IIYJI 

C • Ttt x A~T-=•~36S=.:dap#y!!f~~~-------------
((IIRI00t x to• k9mg a Ef 1 IF-t • f(tiRfD.J 1 EF xiF.., a (tiY)I 



:a I 
lc.nc. Sl001t Factors '""'-"' .,,_.,, I Chronic RIDs 1/F 

10.. ()If I ()If m3/ko 
1 L 

An... A 1 75 lSI 0.00031 ..... D r 0 071 0.000__1! 
Bt 6.3 o.c 01 

1VI A 42 o.c 05 .... o.c 37 
0 , .. 0.000014 

0 0.0003 0.00000 .... 0.02 ... ( 0.005 
000008 .......... 0.007 .. 0 0~ 

A 0.021 0.029 _j_IQQ 
!Iii; I CUt! ~-OCl 

I j iiililiii 82 0.0075 O.OOUi 0.011 ....!l,_U ~~Cl 
sc 0.0&2 OQOI CtO..l 6QOO 

•• D 0011 029 5100 
···a.c O.Oft 0 006 I 5800 

• 82 7.:1 
82 7.7 

,. . ..::ftlod' 82 o ... 0.0021 

~ 
• 0.11 0.001 

0.0& 
0.02 

c 0.11 0.003 
ITNI' c 003 0 0006 

,, 
•.· 

4121195 
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ANNEX 6.11 

VERIFICAnON OF PCB SPILL CLEANUP BY SAMPLING AND ANALYSIS 
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fcal' .. uure~nents of environaental samples are an 
~:lllndf .• ft.1Df sound.'ct.cisions for safeguarding public health and 

the ronaent. Effective enforc ... nt •onitoring 
·GIIIIlPa onal IIDdel for conducting analytical •a· 

, including: planning, quality assurance/ 
validation, precision lftCI accuracy, s.

..,,Wi iiOC~•~nUS1cm tand .-.porting. Although uny options are 
• ._,.,,_ env·tiJ .. flt.al IIIIPles, differing degrees of relt· 

ObjllC1~1Yiil, U•, and resourcea available, influence 
entron••nt •nftortng. The following section out• 

ng the outcae and nlfabilfty of en· 
cleanup. 

area· froa a sp111 ~11 bl .trregular 
cles1r lftd la,yout fn the field, and 
spf1 aNa bJ the cleanup crew, s..-

... IINIIIIMIII'tlllll_ tha COftt.fftatM lf'M if f)!'Of!O!ed. 
us of u.t cfrc1e, u wt11 11 the nUIIbtr 

"M!!IIItllllll tn Section 2 below. 

prebl!f~~ 110d11ed 11 ·follows: try to detect a 
rett ·' contaatnatfon whole cen~r ts r1ndotlly 

c:tre · •. ,t..,. 1 fllustratea tilt IWMII1. The 
cfrc~··; f 10 ft centeNd on 1 utt1tty pole (sfte of 
, 1 . · iM11y con~tnated ctrc1e .-.afns. How-

. at tell to' IIIIP11, the sUipler has no knowledge 
of the cftcle or the level of cont.tnatfon. Thfs 

9 ) 



·.··-~·~ ~····OS' ...... _,.. "!~' ,._. 

______ _...Utility Pole 

r • 10ft 

Randomly Located 
Area af Residual 
Contamination 

Sampling Circle 

Ft~ure 1. Randomly located area of residual contamination 
within the samo11ng circle. 

10 
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''!: 

.tty treating the supling locations as fixed and 
eircln as a randOIIl'f located point in the eircle 
UlfAIIPtion t.hit res dual contaaination 1s equally 

tht SIIIIPl tng area fl reasonable, at least. 
1985). This is because .ore effort is lfkaly 

no up the areas which wera obviously highly 

u ) 



/•. 

:.• . 

A. of 
points 

7 
19 
37 

·:·'· ., ..... ·1 ·.·';• 

Table 2. Parameters of Hexagonal Sampling Designs for a 
Sa.pling Circle of Radius r Feet 

Distance betwee~adjacent 
points, s (ft) 

l2 

Radius of smallest circle 
certain to be sampled 

O.Sr 
0.28r 
O.l9r 

I 
"• t. 
I 
• 
4 
7 
·; 
t: 
.l 
7 
• 
I 
t 
3 



:, :,,• 

• ' y 

.. ·· 
.. ,· .V 

';:. 

. .:;..,· 

,. 
~ ._ . -~~-·' ,. :t 

a a 

a 

a a 

Thlt outer bouftclory of the contamlnotecl oreo a..........., to'- 4 feet from the center (C) 
of the ........ . 

Ftvure 2. Location of sii!Plinl points in 
a 7-point grtd. 
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The first three hexagonal designs are shown in Figures Z to 4, for 
sampling circle radius of r = 10 ft. The choice of sample size depends on 

"'""'e cost of analyzing each sample and the reliability of detection desired 
for various residually contaminated areas. Subsection 2 below provides some 
suggested sample sizes for different spill areas, based on the distribution 
of spill areas provided by the Utility Solfd Waste Activities Group (USWAG 
1984; Lingle 1985). 

2. Sample Size and Design Layout in the Field 

a. Sample Size 

The distribution of cleanup areas for PCB capacitor spill 
sites, based on data collected by USWAG (1984; Lingle 1985) is shown in Table 
3. The smallest spill recorded in the USWAG database is 5 ft2 1 the largest 
1,700 ft2 • The median cleanup area is 100 ft, the mean 249 ft~; the wide dis
crepanc.y between the mean and the median reflects the presence of a small per
centage of relatively large spills in the database. 

Recommended sample sizes are given in Table 4. Several con
siderations were involved in arriving at these recommendations. First, the 
aaximu. nUiber of samples recommended for the largest spills is 37, in recog· 
nition of practical constraints on the number of samples that can be taken. 
Even so, it fs i~ortant to note that not all samples collected will need to 
bt analyzed. The calculations in Section 5 below show that, even for the 37 
s.-ple ~ase, no more· than 8 analyses will usually be required to reich a de
cision. Since the cost of chemical analyses is a substantial component of 
sa.plfng and analysis costs, even the 37-sample case should not, therefore, 

prohibitively expensive. Second, the typical spill will require 19 sam-
'"• .. ,,._...41· Sull spills, with samp 1i ng radius no greater than 4 ft, wi 11 have 7 
sa.ples, while the largest spills, with sampling radius 11.! ft and up, will 
require 37 sa.ples. It should be noted that only capacitor spills are repre
sented in Table 3. Transformer spills, however, would be expected to be 
generally smaller than capacitor spills because energetic releases are less 
likely fro. transformers. Thus, one would expect the smaller sample sizes to 
be relatively •ore likely for transformer spills than capac1tor spills. 

16 
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Table 3. Distribution of PCB Capacitor Spill 
Cleanup Areas Based on 80 Cases 

Cleanup area (ft2) 

s 50 
51-100 

101-200 
201·300 
301-400 
401-700 
701·1,300 

i 1,300 

Source: Lingle 1985 . 

Percent of cases 

32.5 
18.8 
15.0 
12.5 
3.8 
7.5 
8.8 
1.3 

Table 4. Reco.~ended Sa.ple Sfzes 

Ridtus of s~1ing Percent of PCB 
ctrcle (ft capacitor spi11s 

'4 32.5 

4-11.3 50.0 

> U.3 17.5 

17 

Sample size 

7 

19 

37 



The 1ina1 consideration in recommending sample sizes was to 
1ieve roughly comparable detection capability for different size spills. 

·· .• 18 radius of the smallest contaminated circle certain to be sampled at least 
once by the sampling scheme is used for comparative purposes (see Table 2). 
Table 5 presents some calculations of this quantity. The absolute detection 
capability of the sampling scheme is seen to be relatively constant for dif
ferent spill sizes. This means that a given area of residual contamination 
is about as likely to be detected in any sized spill. 

Table 5. Detection Capability of the Recommended Sampling Schemes 

SUip 1 i ng area Radius Sample Radius of smallest circle to 
(ft ) {ft) size be sampled (ft) 

50 4.0 7 2.0 

150 6.9 19 1.9 

400 11.3 19 3.2 

875 16.7 37 3.2 

b. 9esign Layout in the Field 

Figure 5 presents a typical illustration of design layout in 
the field. The first step is to determine the boundaries of the original 
cleanup area (from records of the cleanup). Next, find the center and radius 
of the sampling circle which is to be drawn surrounding the cleanup area. 
The following approach is recommended: 

(a) Draw the longest dimension, L1 , of the spill area. 

(b) Determine the midpoint, P, of L1 • 

(c) Draw a second dimension, L2 , through P perpendicular to 
L1. 

(d) The midpoint. c. of L2 .is the required center. 

(e) The distance from C to the extremes of L1 is the requi t·ed 
radius, r. 

Figure 5 shows an example of the procedure; Figure 6 demonstrates how the center 
is determined for several spill shapes. Even if the center determined is 
slightly off, the sampling design will not be adversely affected. 

18 
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(a) Original cleanup area 

(b) Locating the center of the 
sampling circle 

(c) Centering the hexagonal grid 
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Once the sampling radius, r, has been found, the sample size 
r-~ be selected based on Table 4. 

Exam~le: Suppose r = 5 ft. From Table 4, a sample size of 19 
shou d be used. 

Having selected the sample size, the grid spacing can be calculated from Table 
2. 

Example (continued): For a 19-point design with radius r = S, 
the grid spacing is s = 0.48r = (0.48)(5) = 2.4 ft. 

The procedure for laying out a 19 point design is as follows. 
The first sampling location is the center C of the sampling circle, as shown 
in Figure 5. Next. draw a diameter through C and stake out locations 2 
through 5 on it as shown; adjacent locations are a distance s apart. The 
orientation of the diameter (for example east-west) used is not important; it 
uy be chosen at randoa or for the convenience of the samplers. The next 4 
locations. Nos. 6·9, are laid out parallel to the first row, again a distance 
s apart. The only difficulty is in locating the starting point, No. 6, for 
this row. To accomplis~ this the sampler needs two pieces of rope (or sur
ve,yor's chain, or equivalent measuring device) of length s. Attach one piece 
of rope to the stake at each location 4 and 5. Draw the ropes taut horizontally 
until they touch at location 6. Once the second row is laid out, the third 
and final row of 3 locations in the top half of the design is found similarly, 
starting with number 10. In the same way, the bottom half of the design is 
staked out. The 7-point or 37-point designs are laid out in an analogous 
fashion. 

Once the sampling locations are staked out the actual samples 
taft be collected. In the example in Figure 5, three of the sampling locations 
fall outside the original cleanup area. Samples should be taken at these 
points, to detect contuination beyond the original cleanup boundaries. This 
verifies that the original spill boundaries were accurately assessed. 

Jn practice, various obstacles may be encountered in laying 
out the sampling grid. Many 11 obstacles11 can be handled by taking a different 
type of sa.ple, e.g., if a fire hydrant is located at a point in a sampling 
grid otherwise consisting of soil samples, then a w~pe sample should be taken 
at the hydrant, rather than taking a saaple of near y soil. The obstacle most 
likely to be encountered is a vertical surface such as a wall. To detenmine 
the sa-pling location on such a surface, draw taut the ropes (chains) of 
length s attached to two nearby stakes and find the point on the vertical 
surface where thefr common ends touch. See Figure i for an iiiustration of 
the procedure. If more samples from the vertical surface are called for, the 
, ... principle may be applied, alwiys using the last two points located to 
find the next one. 

3. Judgemental Sampling 

The inspector or sampling crew may use best judgement to collect 
saaples wherever residual PCB contamination is suspected. These samples are 
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1 . 0 INTRODUCTION 

This Expedited Cleanup (EC) Plan is for Solid Waste Management Unit (SWMU) 39-002(a). located at 
Technical Area (TA)-39. This EC Plan is propased as part ot the Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) described in the RFI Wor1< Plan for Operable Unit 1132 (LANL1993. 
1088). 

TA-39 is located in the southeastern portion of the Los Alamos National laboratory (the Laboratory). Los '· 
Alamos. New Mexico. and IS bordered on the south by Bandelier National Monument (Figure 1-1 ). A 
number of canyons dissect the area. including Water. Ancho. and Indio canyons. SWMU 39-002(a) 
consists of three separate areas in which various chemicalS of concern (COC) are being stored or have 
been stored in the recent past. SWMU 39-002(a) is associated with operations at TA-39-2 (Figure 1-2). is a 
shop used to support the open-air testing of high exploSives (HE) tor the Shock Wave PhysiCs Group. 

A 1993 RFI Phase I investigation at TA-39 involved the sampling of several SWMUs to determine if 
C:OR'ectlve action was necesSary or if the SWMUs could be designated for no further action (NFA). After 
reviewing the analytical results of the saJ'Il)ling. it was deterrmned that PAS 39-002(a) requires corrective 
adion, which wll be performed as an EC. 

Preparation for field adivlties will be conducted through the development of this EC Plan. a task-speCific 
waste management checklist. and a site-specific health and safety plan (SSHASP). Implementation of this 
EC will be consistent with the Installation Work Plan tor Environmental Restoration (LANL 1993. 1017) and 
the requirements and guidelines of the U.S. Department of Energy (DOE) and the U.S. Environmental 
Protedion Agency (EPA). 

In Pfeparing this .EC Plan, the following assumptions were made that affect the nature of the proposed 
cleanup and the associated cost and schedule: 

• Boundaries of the expedited cleanup were chosen based on site conditions and topographic 
considerations tor the purpose of estimating potential waste volumes. Laboratory samples and/or field 
testing will be used to delineate adual site boundaries. 

• Contamination would be limited to the upper 6 to 12 in. of soil. This will be continned by laboratory 
sar'f1)Hng and field testing. Excavation to additional depths will increase costs associated with the 
expedited cleanup proportional to the additional time required to accomplish the task and the waste 
volumes generated. 

• CleafiAP criteria were established using human health-based risk. Ecologically based risk may 
necessitate additional evaluation and cleanup. 

EJrpedjat CIIMip Plan 
SWMU 39-002(a) 

June 1995 
S950700U 
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1.:1 11'1'1 .ACKCIROUND AND ENVIRONMENTAL SEmNG 

l;t. DIIO.IOft Of IWMU 3N02(e) 

8WMU .. .., CDIDIM lne sepat1lllt storage areas (Figura 1·2): 

• _ ........... ~ 8188 wlh no protective IOOf lOcated at the OUISide northwest ' """*:fA-3M•"' ..WQraW!liUifecl. A 30-gll. drum coraatrq amal qull'di8l of solvents 
~·· ....... lnd .....,..lfong wlh rags and paper .. cmannted wlh solvents and 
--~.-IDcalldlrlflll-. The na has been used as a storage na cl.lftngthe 

. - ·10•iiii: ... eufllnlly ...... vehicle P8fldrV and toadlng ..... 

•· .. .e~J.&_~:·~ .... , __ . lnllde Room 18-A of TA-»-2. It has been used tor the last 10 years to store 
.\;.._.:;.;.....,...,~cllefN-; ~ .• ooruinl approxtmallly 5-of chenicals. 
. . ~~· ............. 1-bullclrV. the pat ..... far .... _, the envtnmment Is 
·-~ttND NIIMII .._.blln~ or.,. knoWn'» have occumtd. 

• a•t-ld•••·• .. norll tnd ollie .... loedlrV dock on lleiOUiheaM side of 

'==·==~-~=dcUtnglrtng •..,........ .. dllwncl here and picked up as • lft ... druml ............... ol~olland 

-
.,....,.....). ANal llalnlflllyu.d •• aaphllf)lltclng area 

liiol·tf11•1aiii1MIIIIIwtbelft~or .. knOwn to have OCCUR'td. Further 

•-1•••1rda•~--- 1n1tgr1y or the ..,nllcconallt. No--~~~ wu 

a.1 :1 Pl$\ltilaa ....... 
Mold «<f thefM .. I 81 TA-38 .. lor'.a.d within canyons. which are undeflain and flar*8d by Bandelier 
Nf. ''It TA!It Itt Blndlllr Tuff rang~~ In thickness trom several feet (along the northeastern margin of 
...... )to tDOfl (In lor8holl 019.10Catad jUst west of TA-39). 

4' .kn119115 
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<)oils at TA-39 can be divided into three maJOr ca•egones according to topographic position: mesa top. 
""canyon wall. and canyon bottom. At TA-39. the last category is the most important because all the SWMUs 
are located in the canyon bottom. The Totav1 senes soils. typiCal of canyon-bottom soils in the PaJarito 
Plateau area. are deep. well-drained soils having a gravely-loamy-sand or sandy-loam texture. Although 
specific geological data are lacking for the T A-39 canyons. infOrmation from other Pajarito Plateau canyons 
having a Similar geologic situation shows that alluvial deposits vary greatly. from less than 3ft to more than 
100ft (Devaurs and Purtymun 1985, 0049). 

TA-39 is drained by a number of ephemeral streams. These streams are trbutaries of the ma1n stream 
channel that runs through Ancho Canyon and jOins the R10 Grande •n White ROCk Canyon. This ma•n 
stream channel iS classified by the National Wetlands Inventory as an epnerneral nverine system. but field 
checkS of the area indicate that the soil does not rema1n saturated long enough for the channel to qualif~ 
as a jurisdlc:tional wetland. Flood-plain maps developed by Mclin (1992. 0825) indicate that a flood pla1n 
does exist within Ancho Canyon. However. EC activities are not anticipated to adversely affect the Ancho 
Canyon flood plain or the ephemeral riverine system as long as personnel adhere to the work practices 
outlined In this EC. 

At TA-39. all the stream channels carry ephemeral flow. Runoff. when it does occur in these alluvial 
channels, Is produced by Intense summer thunderstorms or snowmelt. Flash flooding does occur and 
can be severe. as was demonstrated in the summer of 1991. when roads and buildings at TA-39 were 
damaged. 

Many of the hydrologic studies on the Pajarito Plateau have focused on the main aquifer because it serves 
as the water supply for Los Alamos County. The main aquifer is found in the Tesuque Formation and the 
overtylng Puye Conglomerate at depths below the surface ranging from less than 300 ft in the canyon 
bottoms (towards the eastern end of the plateau) to more than 1000 ft on the mesa tops. 

Twenty""lne archeological sites are located within the survey area. Because of their research potential. 27 
11 these are eligible for Inclusion on the National Register of HiStonc Places. That eligibil.ity will not be 
.4fected by the EC activities proposed at SWMU 39·002(a). 

2. 2. Summary of Previous Investigations 

2. 2. 1 ACAA Field Investigation 

Sampling activities were conducted in Area 1 of PAS 39·002(a) on September 27. 1993. as part of the 
Phase 1 RFI saJ11)11ng at TA·39. Five surface soil s~s were collected from two locations. Duplicate and 
replicate sa"1)1es were colected as pan of the quality assurance program sarJ1)1ing to evaluate variability 
associated wllh the saf11)11ng PfQCedures. The saf11)1es were collected from the top 6 in. of soil near the 
northwest corner of T A·39·2 (Figure 2·1 ) . 

Following screening for gross alpha, beta and gamma activity, the samples were submitted to the LANL 
Sample Managemert OrganiZation (SMO) for analysis of total metals including uranium. cesium-137 
('37Cs). semvoiatlie organic co~nds (SVOC). HE. total petroleum hydrocarbons (TPH). and 
polychlorinated biphenyls (PCB). Analytical procedures followed EPA SW-846 gamma spectroscopy 
method SL 13018 for 137Cs and U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) 
methodology for HE compounds. The results have undergone review and data verification as outlined in 
the Quality Assurance Project Plan, Annex II of the RFI Work Plan (LANL1993. 1088). 

2. 2. 2 Evaluation of Results 

Analytical resuns for the RFI are presented in Annex 6.9. Twenty-nine analytes were detected in one or 
more of the surface soil samples. Based on the screemng assessment process described in the 

--------------------------·--- __ .. _____ -------·----.. ----· 
EJQ:181111d ClalnJp Plan 
SWMU 39·002!a) 
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lStallation Woft( Plan. Appendix J (LANL 1993 1017) wh•ch 1ncludes comparison of the concentrat1ons 
"'detected with background levels and human tJearth·basea screemng act1on levels (SAL). 12 analytes 
have been identified as COCs (LANL 19951 

M8lilla 
syocs 

copper: mercury: leaa 
benzo(a)pyrene; dibenzoturan dibenzo( a.h)anthracene: 
2-methylnaphthalene phenanthrene 
2.4-dlnltrotoluene: 1.3-dinrtrooenzene: 1 .3.5-tnnitrobenzene 

Of these COCs. the maximum measured concentrations exceeded the SALs for only lead. 
benzo(a)pyrene. dlbenzo(a.h)antracene. and PCBs (Table 2-1). The remaining COCs were identified 
because of their CUITIIIatlve effect as determined by a multiconstituent analysis. All of the COCs are 
present at concentrations above baCkground levels. 

TABLE 2·1 
SWMU 39..002(8) PHASE 1 SAMPLING FOR COCs 

Location 

Constituent 39·1051 39·1053 SAL 

Copper 750 990 3000 

Mercury 2 3 24 

Lead 4700 7000 400 

Benzo(a)pyrene 29 19.5 0.1 

Olbenzofuran 5.6 1.9 -
OI:Hmzo(a,h)anthracene 4 2.5 0.1 

. »henathrene 79 53.5 -
PCBs 1.6 1 .1 1 

2 ... Dinltro~ene 0.19 0.51 1 

1.3-Dinitrobenzene 0.25 1.1 8 
1,3,5-Trinltrobenzene NO 0.95 4 

AD concentratiOns for sample locatiOns and SALs reported 1n mg/1(g. SAL: screemng adion level NO: Not deteded 

2. 3. Types and Volumes ot Waste Present 

The soil at SWMU 39-002(a). Area 1 contains metals. SVOCs. HE. and PCBs. The lateral and vertical 
extent of contamination has not been defined. The surrounding topography and locations of structures 
indicate that corumlnant migration via overtand flow of runoff may not have extended more than 
approximately 40ft to the west of the concrete walkway and approximately 25ft to the nonh of TA-39-2 
(Figure 2-1 ). 

Analytical results document that contaminat~n at the two locations sampled exists to a miniiTIIm depth of 
6 in. Currently, an estimated volume 18.5 yd of material ~ill be removed. 

The extent and volume of wastes at SWMU 39-002(a) will be further defined during the field-screening 
Jnd confirmatory sampling to be conducted during the EC. as described in Sections 4.1 and 4.3 of this 
plan. 

~ CleaRip Plan 
SWMJ 39·002(a) 

7 J\nll996 
S950700U 

/ 



2. 4 Potential Impacts on Public Health and the Environment 

TA-391s not known to support any threatened or endangered species habitats, and Ancho Canyon does 
not cummlty cortain any jurisdictional wetlands (lANL 1993. 1088). Human exposure to contaminants 
from SWMU 39-002(a) soils may occur through incidental ingestion. inhalation. or demlal contact (Figure 
2·2). Addlllonally animals may be exposed to site contaminants through SOli contact. 

2.4. 1 Potential Pathway• 

2. 4. 1. 1 SWMU • In PlaCe 

COflanlnanll present In the SWMU 39-002(a) Area 1 soils may leacM:fisperse through the vadose zone 
or be enlnltnld b'/SUiface water and tnlnlpolted dOWngradient by runoff. Particulates may become 
lirbome and migrate short distances through wind dispersion. 

2.4.1.2 IWMU • RemediatiOn 

Aemldiiii8CIIwlin at SWMU 39-oo2(a) wll consist ot ramo~ the contaminated sulface soil, verification 
....... IG. and biiCICMinQihe excavated area witt clean fill. The same potential mechanisms for transport 
from the lie w11 be pre1811t during remedlalion as tor 1118 SWMU In Its current concliUon. The presence of 
lOoM 11011 ..-r~~~ duflrV the rarnediatlon could lncntase the potentlal tor surtace transport. Run-on and 
runoff c:onllafl wll be uMd tr» mlfgate thla potential. 

2.4.1 ,....,. Land.,.. 

SWMU 38-002(8) lies....., on DOE~ land within AnchO Canyon. The areas Is removed from any 
public ecce~~ roads. In the toRtseeabll future. the land II expected to be used for Laboratory industrial 
operation~. 

2.4 .3 a.nup Lavela 

PN~m~~•y nMniChl GOlla CPRG) have been calculated tor the two prtmary sle conlaminantS. lead and 
DeniO(..,..., baed on Ill upec:ted lrdlltrtllland use at ttua 118. Lead ts idantlied as a coc 
becluM of II toxlcly. lnd benzD(a)pyNM blcauae of Ill carcinogenicity. Because their effects are not 
combined. .. cteaNJP Iaveii tor thelttwo contamnanrs can be addreSsed Independently. The 
rnllhociDIOgy pntllnted In Annex 6.6 retuffs In a maxllftlm cleam.plevef tor benzo(a)pyrene of 
31 mglkg. 

The prapoud dHnup llvellor lead ta 3.000 mglkg. 'T'tis level was derived tor an adult under an 
lnekiMrlllaJIIIIOIIIN ICIIWJo Ultng 1ht rndlodology cle8crl)ed In Annex 6.1 0 and Is considered 
~. 11111011..., GlaW'IIP level wa calculated using a coqMet' spreadSheet algorithm tor 
-~~~ blltod 11M conaenlrlttons tn adub baled on a mu~ analysis developed by the 
Clilornla o..rtmllrlt t:JI Tom Sub!!a.'ICII ~ (0~~;. IM DltiC aigorilhm Is simlar to the EPA's 
lllleQfated eipow.n Upllb llaldnetlc Model (IEUBK) tor chlldr8n. However, unlike the IEUBK mode. 
which lddrwiNI c:hlldrln only, the OTSC coft1)Uter spreadsheet c:an calCulate blood lead levels for an 
adult. 

A blood 1e.:1 concentratiOn of 10 p.gtcl il the target blood lead level for exposure to lead in th6 
envttunment. NQIIIdeU af the source. Sources lnc:lude drtnklng water. grocery store fOOd products, soil 
(lnctdeniiiiOI..,. and dermal coruct). and the air. The soil lead clelllJp level therefore includes 
the conlrb.tdon 10 blood lead levels from non-sle sources as wei as on-site soli contact. soil ingestion. 
and lnhaJIIItOn pathways and was cak:ulllecl not to exceed the target level of 10 ti~J{dt at the 95th 

8 .llnt1996 
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Pelt•-Jdlnllild • a contamNnl of concem. but at concenlrations dose to the SAL. A cleanup 
--to- has been poposed for PC8s when other contamnants are present (McCann 1995). 
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oO EXPEDITED CLEANUP 

3 o 1 0 Overview and Rationale 

The EC will remove contaminated surface soils from Area 1 of SWMU 39·002(a) and backfill the excavation 
with clean flU. This approach will mimmae exposure to workers. remove soil that may be a source ot 
contaminant migratiOn to the sunounding area. and proVIde some contatnment of deeper sods from 
contact with surface water runoff. 

F'teld screening will establish the horizontal extent of contamination within the target 25-ft by 40-ft area. 
ThiS wiU be done by dividing the area into rectangular grid cells measuring approximately 1 0 ft by 1 o ft 
and perfonning screening at the center of each cell. Those ceHs showing contamination above target 
field-screening levels will be excavated to a depth of 6 in., and the screening repeated. The target field· 
screening level will be set at 75% of the cleanup goal to provide reasonable assurance that the cleanup 
goal will be met. Verification samples will be collected from the base of the excavation and analyzed for all 
COCs. ResultS of screening in the bottom of the excavation wiU determine whether additional excavation 
is necessary. Soils within contaminated celts will be excavated in 6-in. increments until the field-screentng 
goals are met for an cells. The excavated soil will be characteriZed and shipped ottsite tor treatment and/or 
disposal at a licensed facility. 

3 • 2 Permitting, Approval, and Notification Requirements 

3. 2 0 1 Regulatory Notification/Permit Modltlcatlona 

SWMU 39-002(a) Is Included In Table A of the Hazardous and Solid Waste Amendments module of the 
Laboratory's RCRA pennll. lmpleme11ation of ttis EC will requtre a Class Ill modification the Laboratory's 
RCRA permit. EPA and the New Mexico Environment Department have been notified of this project. and 
ct request for a permit modification has been submitted. Implementation of this EC Plan will proceed upon 

K:eipt of EPA approval. 

3 0 2 0 2 DOE Approval 

IF the laboratory intends to implement this EC prior to receiving EPA approval, DOE approval must be 
documented thrOugh receipt of the sign Field Work Approval Form (Annex 6.7). 

3. 3 Cleanup Actlvltlea 

All EC field activities will be performed In accordance with a SSHASP. which will be prepared ft')llowing 
approval of this plan and before the start of any site preparation efforts. The SSHASP will include 
description of the training and medical surveillance requirements. work zones, physical and chemical 
hazards. personnel and equipment decontamination procedures. monitoring and personal protective 
equipment requirements. and emergency response procedures. 

3. 3. 1 Field SCreening Method a 

As described in Section 2.4.3. only two COCs were measured at concentrations significantly above the 
proposed .cleanup level. and PCBs were measured at concentrations in the range of the proposed 
cleanup levels. These three COCs will be used as indicators to assess the effectiveness of cleanup 
during field activities. The physiCal extent ot soil requiring removal will be established using the following 
field-screening methods: 

• Analysis tor lead using a portable x-ray fluorescence (XRF) instrument configured to detect lead tn 
soils at levelS belOW 100 ppm 

EXP8dilld Cl8lnlp Plan 
SWMU 39·002{a) 
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• Analysis for PCBs USing an imroonoassay field test kit capable ot detecting PCBs in soils at levels to a 
sensiiMiy of 0.5 ppm 

• Analysa 01 total~ aromatic hydrocarbons (PAH) in soils using an irnrrunoassay field test kil 
capable of detedtng total PAHs in soils at levels to 0.6 ppm sensitivity in soils · 

The irm'llnoiiSaY field test ldls (0 TECH wth OTECHTOR meter or equivalent) conalate well to laboratory 
analyses of emlronrnercal ~~ by EPA SW-846 methodology. The irnrr'llnoassay field test kits also 
pn:Mdl ooq:tlnlble senslivly and adequate specificity for the field determinations. Proposal of the three 
fleld-lcf8enirllests listiiCI above Is baled on the following factors: 

• Detection of lead. PC8s. and two PAHs above the SALs In Phase I soil sarf1)les 

• ~ i1 lh8 NI8IMI moblldel of the COCs ana the uncertainties in the types and exact 
loCalanl ol watalltcnd wiNn Anla 1 

• AvallbMy of field l8lt procedures wlh senslttvlty near or below the SALs 

3.3.2 Excavation 

The Wltlc8l extent ol excavalkm {0 to 241n.) within a grid eel wiD be based on the following field-screening 
ob~~Glf¥81: 

......... 
Lud 
PC8I 
TotatPAHI 

FJtld-Wnni'G Qbitc;t!ya 
300 ppm 
7.5 ppm 
0.6ppm 

-lull 
75% of remediation goal 
75% of remediation goal 
Lower tlml ot assay range 

To 11111C1ma 0011 etftctlnc1, eiCh location wll be analyzed for lead using XRF analysis, followed by 
trnmuno.lllytlltl torOfgiiiiGII ~· A decision to excmde wllhin CMtatn grtd eels may be based 
onh XRF...,.. .,.., ••.uno ttll Mad to conduCt the imnUnOaSiay testa. When the lead 
COIWAIIIIMIDn ftiPOited tllaugh XRF .,....,... meets the flelcHc:fvening ObjeCtive, imn'lmoassay tests will 
be ClOI'IIU:tld to 1nt for tfll pntHnCt of organic lrdcalors. If levels of organic lndicalors are above the 
ICfHI*III objlc:Atuel. ~ wtl piQCied, tollowed by addllonallmn'l.lnoassay screening. Excavation 
In e-tn.lncnrniiD wfl bl peltOrmed wit* each grtd eel unllllhe mull tor all Indicator parameters meet 
the~ ClbjiCIIvea . 

..._. ...,...., .....,... wfl be colectad llld anatvzed before the excavation begins. The 25-ft by 40-ft 

... wlbl dlwldld Into grtd cell~ 8ft on alidl. Solllllq:llelto a deJIIh Of 61n. Wil be taken 
from .. ..,..., Melt (ltd Gil and~ tor lead by XRF In 1 tllld llboniiDfy at the de: analyses for 
organk: lndlt*all Ullng fmnllnDMtay •kill wl be pelformed field r8IUitl dO not pnMde 1 basis for 
exCIVIIOn. A MHift OIRial berm wl be conslrUCted around the .,.. to be excavated. The benn will be 
~of clean M to 1 mnm.tm height Of 6 ln. The field-screening process Is further described in 
Section 4.3. 

If, durtng the 1n11a1 ftlld ICI'Hf*'Q. any concentration In an exterior grkl eel exceeds the screening 
11181111'11111 crllril. 1M bOundlfy of the lnidal field screening will be extended In lhat direction. 

A &4n.tayer Of 101 wl be excavated from wllhln the grid cefls as ideated by the initial and subsequent 
fleld-lcrltnlng resub elher niiii'UIIy or by using a f10nt-end loader. backhoe. or bobcat. The excavated 
mater~~~ w11 be IIOCkplled In 1 fOII.off box and stored at a designated waste storage araa until 
ctwacterfzldon Is co111)1eted. 

12 .U.1996 
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'he excavation wiU start in the grid cells nearest the concrete walkway connecting T A-39-2 and T A-39-62. 
"""' ~-and proceed west awSI!f from the walkway. Following excavation of the initial 6-in. increment. field 

screening will be pelformed to determine if additional excavation is necessary (see Section 4.3). After 
excavation of c:onlaminated soils is COill>leted. confirmatory sa111>tes will be collected and analyzed. The 
extent of excavation will be documemed and the stte will be baCkfilled with clean fill1n accordance with srte 
restoration procedures (Section 3.6) 

3 . 4 Waste Management Issues 

3. 4. 1 Characterization of Materials for Disposal 

Results from the Phase I sampling indicate lead concemratiOns that prohibit land disposal before 
treatmem. Therefore. a representative sample of the excavated soil will be collected and submitted to 
SMO for determination of wilSte characteristics. Results of these analyses will be sent to the disposal 
facility. along with the waste sa!1l)tes required for the facility's waste profiling. 

3. 4. 2 Treatment, Storage, and Disposal Plans 

Wastes generated durtng the EC will generally be limited to surface soils. Because these wastes are from 
a single source area. the matertals will be consolidated il1o one wastestream. Characterization of the 
wastestream prior to itS consolidation may be necessary to ensure timely and economical disposal. 
Therefore, a S8!1l)le of these residuals will be obtained during the Initial field activities. This sample will be 
analyzed for COCs as requested by the permitted transportation and disposal facilities. 

Based on 1994 sample results. the projeCted dasslflcatlon of the consolidated wastestream will be as 
listed hazardOus waste. COntractors. such as vacuum truck operators. and permlfted disposal facilities can 
be readily obtained to handle listed waste. Transportation of the wastes to the permitted disposal facility 
by the selected subcontractor will be handled under appropriate manifests. Once at the disposal facility. 
he liquid waste may require treatment. such as stabilization. 

3 • 5 Verification Plan 

Following excavation. confirmatory sa111>les wilf be collected from within each excavated grid cell. Sample 
collection will foRow LANL·ER·SOP-6.09. Spade and Scoop Method tor Collection ot Soil Samples. 
Analytical procedures and methods will be in accordance with EPA SW-846 and USATHAMA protocols. 

The data will be reviewed against the quality control criteria to identity any quality issues. Soil 
concentrations. as reported by the analytical laboratory. will enable ver1ficatlon of the field-screening 
results or. alternatively. may Identify areas within the excavation that have not met the cleanup goals. 
Decisions on additional excavation will consider the extent. depth. and levels ot any residual 
contamination. 

a . 6 Site Reatoratlon Pl1n 

The excavated area will be backfilled to grade with clean soil till. Depending on the anticipated turnaround 
for confirmatory s&n1M results. the excavation either wMI be backfilled immediately upon confirmatory 
sample collection or wHI remain open pending review of the analytical results. It backfilling will be 
performed before confirmatory results are received. a plastic liner will be placed in the excavation to mark 
the vertical extent before the fill is put In place: the liner will minimize the effort required to continue 
excavation If necessary. It the excavation is to remain open. the imegrity of berms and access barriers will 
be regularly Inspected until sUCh time as the excavation is backfilled. 

~ Clelnlp Plan 
SWMIJ 39·002(a) 
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3. 7 Acceptance lnapectlon 

The Labor*'Y proposes an Acceptance Inspection as the mechanism for DOE and EPA to assess that 
the Llboraloly has irr1*mented this EC Plan effectively. A miniRJJm of 1 0 days' notification will be 
provid8cf to the agendas befora the start of field acliviiJes. At this time. a tentative date for the inspection 
.... agraed upon. 

An AccepCance Inspection Checklist will be used to document the scope of the inspection and will 
beCome pari of 1he EC Fmal Report. The checklist wiU contain speclic agreed-upon inspection items. 
Clll8f1a. and ,.qulremeniS that wiH consttlute acceplance of remediation activities. 

The Acceptance Inspection wiN be conducted by an independent professional skilled in the appropriate 
tect.nlcal ~18. During the Acc:eptance Inspection, wrilen resolution and an anticipated schedule for 
compiJIDft .. be 6denllled tor any outstanding Items and documented on the inspection checklist. The 
1..aborlloly Field ProjeCt t.eadar (FPL) or Clesignee wil be responsible for completing outstanding 
tn1pect1an bml and CIDQirnelfJng theW resolution In the EC Final Report. 

Upon~ of remedldOn actlvlils, the Laboralory will submit a wrllten certificatiOn to EPA Region 
e, .-no• .. remedy hM been ~ed In accon:Jance wlh the EC Plan anc:1 Acceptance 
lnspec:dDn Chlc::kNit. The cectlicatton wll be signed by the Laboratory and by the Independent 
pralllllonll CDI'ICU:tinO ... inapecllon. The certlicatlon w11 accoft1)8RY the ec Final Report. 

a .a Final Report 

Folollring the compl8tlon oM 81 ftlkt ac::tMttes. a final repon vlill be prepared. A proposed outline for this 
rwport II praserll8d aa Annex 6.8. 

14 June1996 
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• 0 PROJECT MANAGEMENT 

4. 1 Staffing Requirements 

Implementation of this EC wiR be managed by Gene Goulet. the FPL. John Ronquillo of ICF Kaiser 
Engineers wit serve as the Field Team Leader An outside contractor(s) will transport, treat. and dispose 
of the stabilized waste. 

4. 2 Resource Requirements 

n. cgst of this EC has been estimated at $132.500. The estimate is based on excavating approximately 
18 ytl" Gf soil and having a tatal of 13 S8IJ1)Ies (confirmatory'*'' waste charactenzation) analyzed in the 
llbonlloly. Field equipment al}d labor costs assume sif9e-stage ~n: waste disposal costs are 
baNd on~ 42 ytl" of stabilized material that is not sutJtect to racloac:tlve matenal disposal 
ntllrictionl. 

~of Expedbd Cleanup Plan 
~ofSSHASP 
PNp1n11on Gf Waste Management Chec:klist 
~ IChec:Ju1irVslte preparation 
s.n.- Anllysll Plan 

Subtotal 

Mabliletosle 
···-.wcavlf8 contami1lted toll 

-,.~ bln1er and .... wlciNn til ......,.nt decontamination 
Waste managemenl and disposal 
Demobilize from llelslle restoration 

Subtotal 

VelliCation san-ng • 6 &arq)les x $2.000 
Waste c:haraCteflzlll· 7 Slf11)les 

Subtotal 

Acceptance Inspection 
Expedted Clearlip Final Report 

Sublotal 

Co,..ncy 0 10% 

Total ESIImated COat 

15 

$2.500 
2,000 

500 
1.000 

5.Wl 
$6.500 

$1,000 
20,000 

3.000 
3.000 

57,000 
.l..WlQ 

$85,000 

$12,000 
14 goo 

$26.000 

$1,000 

u.wl 
$3.000 

12,000 

$132,500 
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........ Nollflutlofta 

·•~c.~•~• an,......,.,. 01 the procecUe tor conlb:tk10 ECs. The ER Project office 
.,.,.,... ............ trbmlllllbl1oldla.lndtndivlduals on the ER 

••••lllliMIIIIIIIIIVGI .. IC "-'· The EC Ptlnwllbe 1M111111*t 10 1hl stakeholder Mlhe 
... Allmol; at the dOcunlrC fiPOIIIchielln the Los Alamos • 

.,....., ... • U. San tldaknO PuebiD G~Mmor"s Oftlce. 

--=•=•::ac flfan to EPAwl tltQDer publlcallon or a public no11oe indicating the start ot the ,, piMtad. 
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.0 ANNEXES 

I .1 Implementation SOPs 

See Environmlntal Restoration S1andard Operating Procedures. Volumes I and 11. November 17. 1993. 
l.os Alamos Nalianal Laboratory. 

1 .I Quality Aaurance Plan 

See QJally Program Plan And Quality Assurance Project Plan For Environmental RestoratiOn. last 
revlsJon.lalllary 1983, May 1991, Los Alamos National Laboratory, New Mexico. 

e.a ......,. .ad Slfltr Plan 

See Los Allmo& Nalional Laboratory (LANL) Environmental Re&toration (ER) Projecl Health and Safety 
Plan (HASP) (LANL, February 11, 1995). 

I .4 Recorda MIIMgement Plan 

SH Installation Work Plan For Environmental Restoration. Revision 4, Chapter IV. Records Management 
Plagram Plan. 

~. 

···· -.1 PuMe Involvement Plan 

( 

~·· 
·' 

See tnstallallon Work Plan For Environmental Restoration. RevtsJon 4. Chapter v. Public Involvement 
. Pwoglam Plan. 

~ .1 MllhOdOIOIJ tor Dtvelopment ot Prellmlnery Remedial Goals to Demonstrate 
CINn Closure 

I. 7 Field WOrk Approval 

1 .a Propoeed OUtline tor Expedited Cleanup Final Repon 

I. I Rfl AftiiJtlcal Data 

1. 1 o MllllociOiogJ tor Eetebllalllng CINnup Levell tor Lead In Soli 
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1.0 APPROACH 

\,,,,,.4(-based cleanup levels will be calculated tor those constituents failing the screening assessment 
(comparison to SALs and background concentrations. including the analys1s of multiple constituents) 
as documented in the RFI Report for this SWMU. Those contaminants falling the screening 
assessment phase will be called contaminants of concern (COCs) for the EC. 

For those constituents that fail the screening assessment, clf-anup levels will be calculated using EPA 
equations and default input parameters mOdified for Site-specific information. Due to the location of th1s 
SWMU. cleanup levels will be based on a reasonable maximum exposed individual (a health work.ng 
adult) under a continued laboratory operations land use scenano. 

Under the EPA default industrial land use scenario. risk due to exposure to contaminants in soil is 
assumed to be due to direct ingestion. inhalation of volatiles from the soil, inhalation of particulates from 
the soil, and dennal exposure. For intrusive work (e.g., soil excavation), it is also assumed that there 
is a greater potential tor the use ot heavy equipment and thus a greater potential for soils to be 
disturbed and produce particulate and volatile emissions than in most residentiaJ and recreational land 
use scenarios. EPA default parameters are based on the type of Industrial exposure activities expected 
after cleanup, and the physical properties of the COCs. One set of circumstances includes parameters 
such as exposure frequency and exposure duration. which are adjusted to reflect a maintenance worker 
versus a construction worker (or surface versus subsurface contamination scenarios), depending on 
the type of continued laboratory operations activity expected (i.e., non-Intrusive or intrusive. 
respectively). The most conservative calculated cleanup goal (I.e., intrusive or non-intrusive) for a 
particu1ar anaJyte will be used as the target cleanup level. Negotiation and agreement on the site
specific cleanup level parameters will have to be reached by appropriate Stakeholders per 
implementation of the EC and Permit Modification processes. 

PRG EQUAnONS 

calculations of PRGs are consistent with Risk Assessment Guidance for Superfund (RAGS) Part B 
(EPA ~991) but alSo consider updates to the RAGS Part B equations (EPA 1994). The PRGs will use 
the most current sources of EPA-approved toxicity criteria such as the Integrated Risk Information 
System (IRIS), the Health Effects Assessment Summary Table (HEAST), and the Environmental Criteria 
and Assessment Office (ECAO). Should no toxicity criteria be available from the primary source ot 
information (i.e., IRIS) tor a specific route of exposure (I.e., Inhalation or oraJ), the other two sources 
(HEAST and ECAO) will be consulted. Should toxicity criteria be available for only one route of 
exposure (i.e., either Inhalation or oral), the missing toxicity Criteria will be derived from the available 
route-specific toxicity criteria for that constituent Equations 1 and 2 are used to calculate PRGs for 
carcinogenic and noncarcinogenic contaminants. respectively. The methodology backcalculates a soil 
concentration tor carcinogens from a target cancer risk value of 10-4 (I.e., 1 in 10,000) and for non· 
c-arcinogens from a target hazard quotient of 1. The equations for so!! comb!ne across pathways for 
direct exposure (I.e., Ingestion, skin contact, and inhalation). 

To calculate soli PRGs. !he cancer slope factor and reference dose (RfD) for dermaJ exposure is 
calculated in Equations 3 and 4, respectively. For volatile chemicals in soli. a chemical-specific 
volatilization factor is calculated in Equation 5. 

Should COCs for this EC contain radlonuclldes. cleanup levels based on an acceptable level of dose 
to the worker (i.e., 100 mremtyear) will be calculated using the RESRAD code. The exposure 
parameters described in this document. and other inputs as required to successfully run the model tor 
the final exposure scenario will be Incorporated. 
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Equation 1 : Direct Exposures to Carcinogenic Constituents in Industrial Soil 

C(mg/kg) • 
IRS xCSF SA xCSF xAFxABS 1 1 

EFxED ( 0 0
• • d +IRAxCSFxC-+--)1 

0 0 106 mg/ kg 10' mg/ kg • 1 VFs PEF 

.. : 
·;_. C(~) • Pr.aiminary remedial goal for soil based on exposure to carc•nogenc constituents (mg/kg) 

..,_; 

TR • Target cancer risk (unitiN~ 
ConaicMrMtDbe 1x 10 

EDo 

AF 

IRA. 

• Bocl1 weight, ldul (kg) 
ConaiderM to be 70 kg (EPA 1991a) 

• AwraglnQ Time • cancer (ye .. ) . 
Conticle~ to be 70 years (EPA 1991a) 

• Expotlure Frequency· occupalional (d/y) 

NoNINTAUIIVI 
ConlldMd to be 200 dly 
BaNd on 250 dly (EPA 1991 a) minus 50 wortldayt when soil is wet or covered with snow 

INTRUSIVI 
Conlidered to be 80 dJy (LANl, 1893) 

• Elcposure dUf'lllon • occupatlonll (years) 
NoNINTNIINI 

Conlidered to be 25 years (EPA 1QQ1a) 
ttmluSIVI 

Conaldnd to be 1 year (LANL 19931 

. Sol.., . oacupdonal (~) 
~ 
~to be 50 rnglday (EPA 1981a) 

INTNJSIVI 
CoftHttnd to be ..0 mglday (LANL 1903) 

• Clncef slope taDr-onal (mglkg-cl)"1 (IRIS, HEAST, or ECAO) 

• SUiface .......... (cm2) 
NoNimUIM 

CoMidetM to be 5000 cm2 (EPA 1992) 
INTRUIN'I 

OU.~w io bi 3iOO cm2 

• c.nc.r ... 1-*'-dennal <~-dr' 
(IN EqulliHt 3) 

• AdheNnce factor(~) 
Conlid.,_, to be 0.2 rng~cm' (EPA 1992) 

-Sktn~ 
~to be 0.1 fof organa (EPA 1994) 
Consi1erM1 to be 0.01 fof lncqlftica (EPA 1994) 

• lnhallltlon 111te • .tul (m3tday) · 
ConsiderM to be 20 m31day (EPA 1991a) 

A·2 



.... 
PEF 

~;. 
I 

• Canc•r slope factor-inhalation (mglkg-cl)'1 I IRIS. HEAST, or ECAO) 

• Volatilization factor for soil (m31kg) 
(S.. Equation 5} 

• Particulate •mission factor (m3!.kg) 
Considered to b• 1.32 x 10•8 m31kg !EPA 1994) 
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E'<PC*MM to Noncarcinogenic Constituents in Industrial Soil 

~·:\ . ; :~. 

:,- THO>tBJV..xED0 x36 5 d/ y ... 
. · : .· .. 1 IRS0 1 SA.xAFxMJS 1 ( IRA• IRA•) ] 
~ [-:=-X +-x +-x -+-

:· _ 
0 lf&Uo lO'lttf/.,kg RLDr~ lO'mg/ kg RtD~, VF• PEE 

_ . , . .. ~ .PrdmintiJ ftiiMdlal goal fot 1011 baled on exposu,. 10 noncarcinogenic constituents (mgAqJ) 

• {;~,~~:~. : ,. ">'i~'J.._ ...... quattlnt (urillieMt 
\~j;_:<'i:·):·.:. ·: }!; ~····' 

"#\·~ '• ~~...,.-::.-:tog .IIPA IIOiaJ 

· .... ' :!~1f¥ •' . '~"==E::::: =EPA l~al 
,·,: ~-. 

. <f ~toR 1 ,_ (lANl. 1913) 

~~·1~1; . 
. !· ·} ~·. ,., .. > 

•• . '·· •> c 

:5 . .'~~:· 
.',·~~,--

·.··~~t· :·~·~· . 

- . 
·_ ~-.....--·14YII1CJ • OCICIIUIIIIMII (dlr) 
---~ 

' . ·.·' .•• , ..... to 111100., 
. . ,...., on 210 cff (EPA t811a) mlnue 50 WOflaaya when toil is wet or covered with snow 
--~· . 

.• illllll'ld ID tllfto d/r (lANL. 1883) 

' . "'> .. ~ •:. .. . 

i,~-...... --... dlnNI (~(IRIS, HEAST, 01 ECAO) 
::~ '_) , ....... "., . 

"._ ........... (J) 
·:-::~ 

~-. - ... lldll'ldiOe.,IOOOcm1 (EPA 1182) 

;.: __ ~tDballOOcm' 

.·:-·:;_;~;/-: ·~:._ · .. -~~!~ti-- .. ~) .. 
. ,. -· - _;;r~~tiDr.alli.:totleO.I~(IPA 1812) 

.i:.,;.:~.~, ~!!=4:.-~, ._..,_IEPAI~ 
. ..· . . ::- '. ··;\' . _ -.:.:~••111••• bt 0.01far.....,._ (EPA 1884} 

.· ..•. ·-~;_\·,t:f~·~:\:.. · t ...... ~trmlllllm (~(IRIS, HEAST, or ECAO) 

· .... ' \ ~ . -=~ ............ <m'-) 
-· :;:.~'t: .:~;;;i{. -,:. · _:_;:~\;~·"""- ... ao ""'*'tEPA ,.1., 

:;. V,t;W~ZIIIOj ~tor IOil (m'"') 
J.' .·tiM - .• I) . '· ... ·' -; ~) 



PEF • Particulate emission factor (m3!kg) 
Considered to be 1.32 x 10•9 m3JI(g <EPA 1 994) 
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• ~ f8c:tor biNd on lbeorbld dole 
... ClftCir ........ 
• Clrll .....,. fiiCIOr 

Rlfl•• Dole (IIJDd) laud Upon Ablolbed Dole 
.. :: 

DIII8Mft •••-.. w11 bl ldfullldiDr lblorpiiOn eo obtiWI estimates ot 
r.••••C1t..,;·._....._,.,....OI'III.....,adoUiareavallable. 

- .......... rabmg ...... : 

,.....,... doN......, an....,.,., dole 
~, ..•... -............ ' 

tril IIIIGfllllon -

-~-!.~·, :, ' ,j..._; '·' 

'' 
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·ation 5: Derivation of the VolatilizatiOn Factor 

·\·.':{ 
.· ,)". 

Where: 

VF 

LS 

v 

DH 

A 

..... 

8 

8 

Pa 

!{lit~ou 

• Length of side of contaminated 
area (m) Considered to be 45 m 

• WlndlpMd in mixing zane (mla) 
ConsideNd to be default of 2.25 mls 

• OHfution height (m) 
Conliderld to be default of 2 m 

• Area of conttmlnlllon (cml) 
Considered to be 20,000,000 em2 

• Effective diffuslvity (cm2ta) 
Conlidered to tqUal to ~(P 1 

3·33fP1
2) 

• Air.fllllct 1011 porolly (unltlen) 
Considered to be equal to P1-88 

• Total lOll poiOIIy (unllell) 
ConlidMd to be equal to 1·(BIPJ 

• Soil moltiUft oom.nt 
(cm1.....,tg~ Conlldered to be 
dtfaull of 0.1 em ·Witlrtg-IOH 

• Soil • dlnlly (glcm1l 
Contldlred to "' dtfiUit 
otu~* 

• Trut soil dtnaly or plttlcle density 
(glems) Considered to be def.utt 
of 2.15 ~cm3 

• Soil-air partition coefficient 
(g-eoWcm3 ·air) 
Considered to be equivalent to 
(HIKJ x 41 (41 i1 a conversiOn 

l~··:O',s"'•' 
wk~·~;;....;.. ... · ... -.-~---·---~~-wi.:->1 •... -~··- .... ~·-·~· ........ 

T 

H 

oc 
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factor) 

• Exposure interval (s) 
Considered to be 28,800 s (8 hr) 

• Oiffuaivlty in air (cm21a) 
Chemical-specific 

• Henry's Law constant (atm-m31mol) 
Chemical-apecific 

• Soil-water partition coefficient (cm3Jg) 

KocxOC 

Otll•nic carbon content of soil 
(fraction) Considered to be default 
of 0.02 
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#J~' '"U 1.7 
·· l .D WORK APPROVAL FORM 

1hiJ fonn rftlat bl completed prior to starting remediation field work tor Expedited Cleanups that do not 
nave an EPA-approved plan. 

I. , DOE·LAAO. APPROVE the field work as proposed In the accompanying 
&,ptdled Cleanup Plan for SWMU 39·002(&). TA-39. 

J, , OOE·AL. DO NOT APPROVE the field work as proposed in the 
~ Expedited Cleanup Plan tor SWMU 39-002(a), TA·39. 

ThiiDIIoWing IIIIOfll l8ftlct the dlcislon tor clislpplovat: 

~~=------------------------
Date: ____ _ 
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Pottntlet I Sample 

Rtle•t Number 
I ~mp.. I i:I.~~L Metals IPol~~=t•dl RadicnuciK»s 

Sht and and 

SittiD • Depth 

39·002(8) .V.A3602 Soil I malkal 65 Barium 
Storage {39-1051) (0-6") 1.;;~gl 0.48 &rvtium 
Building malkal <0.4 Cadmium 

39·2 m!llkgl 5.5 Chromium 

MEASURED COtl 
COPCsiN~ 

TRATIONSOF 
'39-002(a) 

(Maximum concontmlont lor PRS ahown In bolclace) 
{Shadod valuoo at or abovo beckan~und UTL) 

Samivolatile I Volatile 
Organic Organic 

Compounds I Coflli)Ounds 

No Analysis 

_!!is!!. Total 
Explosives Petroleum 

Hydrocarbon ave uant. f----
Lim~s 

5600 40 1140~ 

NC I 3.31 

80 1 2.7 

400 2 34.2 

I (5sa--•-

.. 
51.1 

15.7 .. 

I' ... -,, -lit :}i.E : : ~ : " I 
malka 59 Zinc 

I I I ~gr I aif~&.<l-----+-------+-----11-----------t---f----!""--+= 
I~ 
~ 
~ = ~ 

1---1-----+-i 
~ 

~--
mglkg 

(.1) = Indicates estimated value 
NC = SALs for Beryllium are set at background 
NA = Not Applicable, - = Not Avail 
• = at or above SAL 

- - - - ••• -

0.44 Anthracene 

1.1 Benzolalanthracane• 
1.8 Banzo[a)pyrone' 

2 Benzo(b)lluoranthone' 
1.4 Benzola.h.iliMMane 

0.62 Benzo(k)lluoranthone 
1.5 Chrvsano 

2.4 Fluoranthone 
1.2 lndsnol1.2.3-cd'k>vrene• 

2.5 Phenanthrene 
3.2 Pyrena 

- - - - - -

-~--
-~--

16.5 I 2400 I 0.33 12.5 

a • Site-wide background UTL from Rytt 1995 
b • Range in urban backgrounds lor PAHS lrorn Bradley ef al 

- - - - - -
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Potential 

Rele•• 
_Sit~ 

MEASURED CONCENTRATIONS OF 
COPCs IN SWMU 39-002(a) 

Numbe_ r trYP.I I I _ Bipll_!!! Ex losives Action tRequired __ 
and and ~ Level Q~ant. 

Samp~f Sample li!iiii!l Metals - IP~Iychlorlnatod Samivolatile - High I Total !Screeni~q eo.;lract[&ck9rounc 

s~. 10 • I Depth _L_ J I I I -, - I I I -I u;;;~. 
39-002(a) I AAA3603 I Soil lmgntgl ~Barium I I -- -~- - - - -- - TNo An;ty;isl I I 5600 I 40 I 1140 (a) 

Storage I (39-1051) I (Q-6") lmg!kgl-.~4-4~~~--' F - -,- - - -- - l I I -I NC T 1 nv 
o;..;J:cllihliiiit r- 80 1 2.7 

39-2 I -=L 1::::114Chromium L 400 l_g__l _]4,g 
- 10 51.1 

~ 
0.1 Cob81t § 3000 5 15.7 

,___ --+- :::r•::_ - - 1:~ 00~ ~~ , 

9 Nickel 24000 4 101 ·.·:-:-.-:-:-:-:-:-:-:-:-_-:-:-:-:-:-:-:-:-: 

lmg!kul lt'J~;t'>l I I I I I ___LQ_~L _ _:_ 
~ I ~ 0.35Ce-137 ~ - I 1.0 

. 

:·_·.·.·:-:-:-:-:-:-:-:·:-:-:-:-:-:-::· 
m __ :-:ll!::tU:(Ujjjdt 160 NA 2.09 

~f I I I <::,,,~-~~Gzi~i :~1 I I 12:: I H! H! I I 111 ~ ~~;=-~-· . ·~ .... •: :-~!la.WI!l1t 0
/ ~:: ~ ~ 

m __ ___ 4.5 Banzofg,h,i]perylena • 0.33 5.9 

mg!kg 11 Benzo(lc]fluorenthene• 1 0.33 18.2 

lmg!kgl +--- 1 t ) : •~'r ))I I I J 96 ~+--!~} 
mg!kg --~ 1~ Dkl·blllylphthalate _ __ ____ ____ _ __ 8000 _ l_~ __ ·_ 
F'"""'t------+------~'-----{ ~ti)~iiti!i#JW.~""·( 0.1 0.33 2.9 

5.6 Dlbenzofuran • 0.33 • 

1--- -;j +- ~ ~ET 
~-- ::-, &•¥ i : 24~ ~-= _ -~ t 

0.25 1 3-din~robenz- 8 • • 
0.19 2 4-<lin~rotoluena lJ) 1 0.33 • 

mg!kg 1.80 o-nltrotoluene 8()0 • 

II ~ ~ -
-

(J) : Indicates estimated value 
NC : SALs for Beryllium are set at background 
NA = Not Applicable; ~ : Not Avail 
• = al or above SAL 

2 

\ ) 

a - Sile-wide background UTL from Ayli 1995 
b - Range in urban backgrounds for PAHS from Bradley el al 
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MEASURED COt.~{ iRATIONS OF 
COPCs IN S~ lJ9-002(a) 

Potential I Safl'll)le I Sample I Unls I Metals IPolycl;or1nated Semivotatile High Total IScreeninJ Contract In. 

Releue I Ex losives 
She 

39-0021al I AAA3605 I Soil I mglkgl 53 Bariwn I - I I I No Analysis I ---- I I 5600 I 40 I 1140 

l!continued) I (39-1053) J (Q-6") I~~-~!!·~~~"!"~-- I I NC I 1 I 3.31 

'""""~=-IUIII='L__ __I 1 lm!11kai18Chr...;;h,'.;, ---. -- n_L_ I I 80 I 1 I 2.7 
1----1 I 400 -2 34.2 n 

- 10 51.1 ~ 

1-------f- 3000 5 15.7 __ -·1 
400 0.6 39 "1 

m!llka 10 Nicbl 24 0.04 0.1 
1600 8 26.7 

l':ciJaal I< Uiit~ I I I I I I 2~~ I o.:33 f 1~1 

r---..--- -- --- ~;~r-.~~!l!!t~)~t 8~ ~ ~:E -~ ~=~~~~~ 
-f!'""''t-------1--- 2.5Dibenzofah,Janthracene• 0.1 0.33 __ ---~--
F~'f------+--- 1.9 Dibenzoluran -~-- ______ _ 

, ___ I !~-~~~~j-Tij~:':<: :~: ~:-~~- ~ 
f'-"""''1-----f---- ----1-------l =::)i~~~~l1~f;~~:=:::- 1 0.33 ---6.0 

P'"""t-----f-- ,, , .. ,~) ,tem~'e~~~~w , 400 1-.l!11.- __ 

1 1 -=-~:~-~~-) .:: 32-oo ~:: =- ~:~ 
m!llka 0.057 PhenoiiJl 48000 0.33 

~ - I 2400 j__D.33 !--~ 
m 1.1 0 1 3-din~robenzene 8 

;;;;;,;.; 0.512,4-dinitrotoluene (,JJ_ 1 ;F .. -m 1.62 o-nitrotoluene 800 

~ --=t-== I I I I o.t51c'1,5·trlnhrobenzene (J) ~ 
mglkg 96.5TPH ·r-:- ~4 --- -----

- -~=-~~ 

(J) ~ Indicates estimated value 
NC ~ SALs tor Beryllium are sat at background 
NA ~ Not Applicable. - ~ Not Avail 

a - Site-wide background UTL from Ayll t 995 
b - Range in urban backgrounds tor PAHS from Bradley at al 

• ~ at or above SAl 
3 

----- ···-------- - ----



MEASURED CONCENTRATIONS OF 
COPCs IN SWMU 39-002(a) 

(Maximum concontretlont1 lor PRS ahown In boldleco) 
IShaded veluos Ill or ebovo beckaround UTL\ 

-~ & H 
Roll•• E losives --

Silo 
-s~. 10. r Depth_ I I I ~-----T I Umb 

39-oo2(a) I AAA3606 I Soil I mWkal 57 Barium I I I I No Analvsis I I I 5600 I 40 I 1140 (a) 
Storage I (39-1053) I (0-6") T;;;;k;I.~_: __ ~_7_•_-~_._'Y_~um_._ ... ·F- I I I I ~- =1--NCTt _ L-3.31 
Building ~.it!•~nt• 80 1 T::-21._ ___ _ 

I 39~ - E--1=---· ---- --- - 4~0 1~ -~ ... 
3000 5 -~-

----~--------~----------·------~-------+----------------------------~------~~40~0~ 0.6 __ _j!__ 
24 0.04 0.1 

-----~--------~---------------~~------~----------------------------+-------+~16~00~.~_!_-~--
24000 4 101 

malka fil P.t~lW 1.0 0.033 -

I~J I -l·iit.J.:;I l I ----- 1-----T rT~F~ ;! 

:=f- ~ ......... !tll{~! fj~ ;l1}' 
5.4 Di·n-butyfphthalate 8000 0.33 

------1-----1 ~~i!~~ii:~~~} 0.1 0 33. _ii:· 
2.4 Oibenzoluran - 0.33 

1------

-----+--------1 J:,l!it!•'lll!li · ----~-!~:~r~:r ;~~-~~~~-
~--------~----~ .~iii,!:·!~~,: I :t iE =~ 

~ 
lmalkg 

(J) = Indicates estimated value 
NC = SALs lor Beryllium are sat at background 
NA = Not Applicable. - = Not Avail 
' ~ at or above SAL 

n "._ ?-•-•"~ &.tflftltrrttoluana --·--- ·····- -- -··------r--- _ I_ I I I 1.19 1,3-dinitrobenzene 8 -----

4 

' ) 

0.90 2 4-dini1ro1oluene CJI 1 0.33 

5.43 p-nllrotoluene 800 ·----·---
0.06 2 6-dlnllrotoluono 1 --·--·--------

4.76 m-nhrotoluono - -----· 
0.31 1 ,3,5-tri_n~rotoluene 4 

100 TPH -

a - Site-wide background UTL from Ryti t995 
b - Range in urban backgrounds tor PAHS trom Bradley "' al 



-

MEASURED CONi "J'ATIONS OF 
COPCs IN S~ '!9-oo2(a) 

(Mufmum concentmfons for PRS ehown In boldlace) 
(Shaded vafu .. at or abo!~ ~~und URI 

Potentlel ~ ~ 

_Relene 

Site 
Ex losives 

SileiDf I Depth I I I I I I I ... _____ I I I Lim~s 
39-Q02(a) I AAA3607 I Soil I m!llkal 50 Barium I I r· I_No Analysis I ---- - -------- L_ ------ _L 5600 L 40 I 1140 la} 
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LEAD RISK ASSESSMENT SPRBADSHBBT 
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL 

- - - - - - - - - - - - INPUT - - - - - - - - - · - · - -
MEDIUM LEVEL 

LEAD IN AIR (ug/m4 3} 0.01 
LEAD IN SOIL (ug/g) 3385 
LEAD IN WATER (ug/1) 15 

PLANT UPTAKE? l•YBS O•NO 0 
AIRBORNE DUST (ug/m4 3) 50 

EQUATIONS, ADULTS 

-----------------OUTPUT----------------------·----- -------- ·------
- ----- perc:entiles ------
50th 90th 95th98th 99th 

BLOOD Pb, ADULT (ug/dl) 5.7 8.9 1.0.0 11.6 12.8 

Blood Pb Route-specific concentration 
Pathway ug/dl constant in medium contact rate 

percent 
of total 

SOIL CONTACT: 
SOIL INGESTION: 

INHALATION: 
WATER INGESTION: 
FOOD INGESTION: 

0.66 • lB-04 
2.98 - 0.018 
0.29 - 1.64 
0.84 - 0.04 
0.88 - 0.04 

(ug/dl)/(ug/day) * 3385 ug/g * 1.85 g soil/day (5 g/m•2 * 0.37 m•2) 
(ug/dl)/(ug/day) * 3385 ug/g * 0.05 g soil/day 
(ug/dl)/(ug/m•3) * 0.18 ug/m4 3 
(ug/dl)/(ug/day) * 15 ug/1 * 1.4 1 water/day 
(ug/dl)/(ug/day) • 10.0 ug Pb/kg diet * 2.2 k!~ diet/day 

12t 
53t 
5t 

1St 
16t 

-----------------------------------·-----------·------------------------------------------------------
EQUATIONS, DIETARY LBAD 

TOTAL DIETARY LEAD • 0.945 * 10 + 0.055 * Pb in produce (ug/kg) • 10.0 ug/kg 
LEAD IN PRODUCE • 10 ug/kg or 0.00045 * soil lead • 10.0 ug/kg 
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1.0 INTRODUCTION 

1Na ExpedeH Cleanup (EC) Plan is for Solid Waste Management Unit (SWMU) 18-003(e) at TA-18. Los 
Alamos N8lionll Llboralory (1he Laboratory), Los Alamos. New MexiCo (Figure 1-1). This EC Plan Is being 
JIIQpOSed as pad ol the ResouR:e Conservation and Recovery Act (RCRA) FaciUty Investigation (RFI) 
diiGriJed In the RFI Work Plan for Operable Unit 1093 (LANL 1993, 1085). 

$WMU 18-003(8) is Included in Table A of the original Hazardous Solid Waste Amendments (HSWA) 
lftOCUI ol the Llbondory's RCRA penni. 

SWMU 18-003(8) consists of a deactivated septic tank that was filled wilh sand. Results from the RFI 
hlclte the corlenla ollhe septic tank are hazardous waste and straighlfoiWard to remediate. The 
. dralnfteld usoclalld wllh SWMU 18-Q03(e) does not pose a potential risk to human health or the 

~-

IC acllvlllas proposed by the plan Include removing the tank contents. cleaning Its Interior, stabilizing the 
..... by .... wlh COI1CI8tt, and leaving. in place. 

1ti1 EC Plan ldlldlel the level of effort requlrad from Initial transmlltal ot the plan to the U.S. 
· EtwionmiiUI Plotection Agency (EPA) for review, through ln1*tmentallon, to the completiOn of the final 
·.pajlct fiPGit. In thl dlveloplneN of this EC Plan, the following assuqJdons are made: 

• Land use llhtloclllon of this SWMU wl be for 1ncU1tr1a1 JIUIPOSII. 

• Mlr*nal dlllylln EC openillons wii8&Uit from 1nc1eme1t wellher and sit access delays. Delays that 
could niiUltram the acquilltlon and ICheduling of heavy equipment and from accepting waste at 
permlted cllposal fiCIIIet cannot be •'*'Piled and therefore are not considered within this plan. 

· • The Ill specific hNih and safely plan (SSHASP) wtl be developed specifically to address chemicals 
of COl ant (COC) ldenllfllct In this EC Plan. Deviations from these anticipated COC concentrations 
concern may 111C81 .... , adlustments to that plan. 

• Any conmenll generated by agencies for public review may necessitate adjustments to the scope of 
this EC Plln. 
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0 SITE BACKGROUND AND ENVIRONMENTAL SETTING 

2.1 Description of Septic Tank 18·40, SWMU 18·003(e) 

SWMU 18.003(8) IS a 500-gal. cyfindrical concrete septic tank 6ft in diameter and 6ft. 2 in. high. Two inlet 
Hnes are located at right angles along the northern end of the tank. while a single outlet is situated along 
the southeastern section of the unit. A 2-ft diameter cast-iron manhole lid allows access to the tank. It is 
fiHed with sand to the upper concrete cover. preventing personnel emry. Vertical reinforced-concrete 'i 
baffles. 6 in. high. are located in front of the inlet and outlet pipes. forming three sides of a square. 

2. 1 • 1 Operational History 

SWMU 18-003(8), in service from 1951 umil1969. served Buildings TA-18-28. TA"18-31, TA-19-37. 
TA-18·129, and perhaps Septic Tanks TA-18-43 and TA-18-152. The SWMU primarily received sanitary 
waste, although il also received water from a s1nk 1n a small machine shop added to TA·18·281n 1964. 

2. 1 . 2 Physical Setting 

The tank Is located south of TA-18-37 within the T A·18 outer security fence in the grassy area north of 
Kiva 3 (F.gure 2·1 ). SWMU 18-003(e) lies emirely on u. s. Departmem of Energy (DOE)-owned land in 
Pajarito Canyon. 

The prevalent soil type In the canyon bottom is the well-drained, alluvial-derived T otavi series. Alluvial 
channel-fill deposits are approximately 35ft thick in the eastern portion of TA-18. where the SWMU is 
located. Pleistocene ash flows of the Bandelier Tuff dlrectty underlie the soil and alluvial deposits. 

Stream flow in the eastern section of Pajarito Canyon is ephemeral. A significant volume of surface flow in 
the tonn ot stream and surface-water runoff recharges an unconfined. perched groundwater body in the 
channel-tin alluvium. The shallow groundwater Is confined to the canyon alluvium extending from the top 
l')f the Bandelier Tuft to near ground surface. Thickness of the saturated zone varies seasonally. as does 

e depth to groundwater, which ranges from approximately 8 to 15ft. The perched aquifer is believed to 
'•"' '110t be hydraulically connected with the regiOnal groundwater system. The main aquifer is located 

approximately 300ft below the perched alluvial groundwater. 

2 • 2 Summary of lnveatlgatlona 

This septic tank and its dralnfield were sampled in 1994 as part of the RFI Phase I characterization at 
TA-18. 

2.2.1 Investigations Prior to AFI 

No information Is available regarding any sampling investigations in Septic Tank TA-18-40 being don( 
prior to the RFI. However, the location and possible contaminants ot the septic tank were noted in~ .th 
the 1987 Co~rehensive Environmental Assessment and Response Program (CEARP) report (00E 
1987. 0264) and the 1990 Solid Waste Management Units Report (LANL 1990. 0145). 

2. 2. 2 RCRA F.eiiiiy inw•iUijiiiuii 

During July 1994, muftlmedla samples were collected from the septic tank and associated drainfield to 
determine the potential effect of the Inactive septiC system on public health and the environmem. 

Sftd;c Taots. Two samples of the tank's sand till were obtained and analyzed for volatile organic 
compounds (VOC). semivolatlle organic compounds (SVOC). RCRA metals. Isotopic plutonium and total 
uranium. Two boreholes were Installed adjacem to the tank walls and sampled to determine the integrity 
of the structure. 

~ Claanup Plan 
WMU 18.()()3(e) 

3 June 1996 
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·liD!illt;l. Approximately 24 soil samples were collected tn the dra1nfield and next to the septiC tank and 
.. lalyzed tor VOCs. SVOCs. metals. isotopic plutomum and total uranium. Subsurface soli samples were 

collected at disCrete Intervals from several boreholes armea throughout the leachfield. 

Two boreholes encountered shallow groundwater. Shallow groundwater samples were collected from 
these locations. These water samples were also analyzed tor chlondes and nitrates so that. based on 
compaosons with background soil and groundwater concentrations. the proximity of the sample locatiOns 
to drainfleld leach zones could be ascertained. 

2.2.3 Evaluation of the Results 

Appendix A presents a summary of the analytical data tor samples collected from septic tank and dramfie!d. 
An evaluation of the results provided the following findings: 

SeptlcTads 

• No racUonuctides were detected at concentrations above background. 

• Levels of detected metals were signllicantly below SALs. 

• No identifiable compounds were detected in the SVOC analysis. 

• The VOC analysis revealed slightly elevated concentrations. The maximum reported constituent 
contentratlons (in mglkg) were acetone (270): 2-bulanone (24): 1.2 dichloroethane (1.2 DCA) (7); cls-
1.2-dichloroethylene (cis 1,2 DCE) (660): and trtchtoroethene (TCE) (200). Concentrations were 
reported in liquid units (J&g/1) because of the watery nature of the sand til. However. tor evaluation of 
risk, the material should be appropriately treated as a solid material. The measured concentrations are 
all below screening action levels (SAL) tor soil. 

prajnliald 

Total uranium and Isotopic plutonium levels are below SALs and belOw or In the range ot bacf\ground. 

• Levels of metals were significantly below SALs. 

• svoc analytes were below detectiOn 111nits. The one exception. dlethylphthalate (6 3 rnglkg). is 
several orders of magnitude below the corresponding SAL. 

.. VOC analytes In all soH and groundwater samples were below detection limit. The only exceptions 
were low levels of acetone (a probable laboratory contaminant) and TCE (20 IJQ!kg). These values are 
below SALs. 

2.2.4 Conclusions 

Based on analytical results. the contents of the septic tank are considered hazardous waste because of 
the presence of the following slightly elevated VOC constituents: 1.2 DCA; cis 1.2 DCE; and 1,1,1-
trichloroethane (TCA). Concentrations of cocs remaining In the tank are all below SALs. 

AnalytiCal resuis ilom the associated drairriieici reveais COCs signiiicaniiy beiow SAi..s or Utiiow iaborei"wfj 
detectiOn limits. TCE was detected at a low concentration at one sample location; however, the reported 
value Is estimated because of laboratory uncertainty. The comparison of background nitrate levels with 
"hose observed at sample locations confirm samples were collected within soils affected by sanitary waste 
~sposal. 

2. 3 Types and Volumes of Waste 

The types and volume of the wastes expected to be generated by the proposed cleanup are presented in 
Table 2-1. Waste handling/disposal options for nuxed waste versus hazardous waste are significantly 

E~~Pian 
SWMU 18-003(e) 
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dfflrM. Thelwfont. ec field actMties will not be implemented until analytical results tor radioactive 
condtuentl have been received and reviewed. 

TABLE 2·1 
ANTICIPATED WASTE VOLUMES 

Volume 
5.5 3 

4dfums 
1gal. 

...,. ere Plln IJIOPOHS ..... the draJnfllld ... be decommissioned in place. The tank contents oontain 
lllghllr .. IIIII Ieveii of TC£. which Is c:luslled as a RCRA F-llsted haZcWous waste (40 CFR 261, 
~ D). In acldllon tD the exiS1q, ,....,... In the tank. polenlialy coramnated water will be generated 
when .. .,.lnl8rlor Is wc.ht"i following the removal of 11s existing contenll. This ec Plan proposes 
C0f1101111110llot1hll ......... , wlh .. ntmoVed lank 18s1Uds. As descriMN:I in section 3.3. the 
aont1n1a cfill tank and .. washw..., wll be pu~ intO corcalners. wl*:h wll be handled by an 
....... al .... wutecllpDul fac:My. Tre...,. or 8flbiDiton of the r8llct.lall before Its disposal may 
be ......,. The 1P1C1RC niiUre ot thll stabllzatlon w11 be datemlil8d by the disposal tac~ay. 

Aldlcwll& .... glnll1lll&t br thll &tidy wtl be limited 10 deccHUmlnllllon wlll8r, disposable S8f11)ling 
......, n plf'lanll.......,_ equ(pmenl (PPE). These,....... wit be handled In accordance with 
the ..... ,......,... Clhlddllt (Annex 1.1) and treated as potentially mixed waste pending field ............................ 
2 .4 ......,.. ... ...._,.. on Public Health and tM Environment 

Potenlalexpo1Ul'8 routn of receptors (animal and human) include 

• lnhlllllan (~when the·~ .. disturbed): 

{ • .......,. (In pardcular, ..ceplors IMng onslte COCAid be exposed by eating plants growing In soil 
eotUnllll d br tlnk oontents): or 

• lkkl cona.ct wllh oorarnn.ciiOAI or sediments. 

Dlrec:lhunwt COI'I8Ct wllh 1t1e IOIIUf'IUUndlng the septtc tank or In the dralnfleld would O()Qir only through 
......... dllalblnCe of .. 101 (Figure 2-2) . 

•••• 1 ................... ,. 

1.4.1.1 ..., • In ..... 

Souat frDmwtllch .-.• OMimlnlnll may migrate 818 the sepllc tank. associated~ and 
<hlnfllld. Mil ODIIIII'*I•rt lOla tnd grave~~. Cot1amlnantl may res!do In SGii a;ld Hdimera 
ur"_;.'t;Cni iinii ~ iltiiwllptic syatem co..,.nts, In the '*· and/or In planls. Transpot1 
mechlllilml tncUII..,_ Wltlr.sublurtace water. wind, and plant uptake. Subsurface transport of potlnllll...,.._.. tl...,. Cfllcal we.. underground systems. such as septic systems, are in place. 

1.4.1.1 8.._., • ~latkln 
ec ...... wl ternOVe the ..... ovelburden and dean the sepllc tank intef1or. This oould present 
--.. ~ pclterl§ll pdlways tor corumtnant mlgtBIIOn as a result ot the Increased surface 
• ...,_..of COI1IIn*1*d .,.,...., The prtmary pattways associated wlh these activities are wind 
cllperiiOn- turf8cl ...... runoff. 
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,......_the,tMIIOI VOCI.....,. •111 iniCtlve septic sysl8m wll be low . ,..,......_.,._.by volldlziiDn wll natpoae an unaccaplable human or 
. •·• ....... .,. manlonld.,..fleldlnsllumenla 10 IIIII musuntS can be 
: IUIIM ...... and1hl~ I unanllc:lpldecllevels ofcxnanmaN vapors are 

1-MIIII. .................. dlltposlble PPE, and ........... wll be montlored 
....... IJr • .,. GOff .... n.se ,.....,.. .. .,. piiCid 1n corUiners and disposed 

... ~ ...................... cheCidllt. 
. .._ ......... .... 

•••~oon.-bllnot COCsln the chklllld and fn 1011 nut to the tank are 
.. pi'CipCNMICt. The .......... which .. consklered 

... _,IIINWCIWJ-•cllpoNd Lowquanllleaof Mlidullwastecould remain 
•ilillil*fflnllna. "•"""·· blcaule coc conctN1Indlons are beiDw SAL.s, this 

lliiiJ'II- .............. 

8 



.0 EXPEDITED CLEANUP 

3. 1 Overview and Rationale 

Analytical data. as discUssed in SectiOn 2.2. mdieate that the septic tank contains hazardous waste. 
Sa111)1e results from boreholes adjacent to the septic tank watts indicate the tank is intact; no contaminants 
in these samples were detected at or above background levels. However. fractures in the tank or toim 
faiklres between the tank and Inflow or outflow tines could develop, resulting in contamination to the 
surrounding soil material. Therefore, residual waste will be removed from the tank. The inside ot the tank 
wiU be decontaminated. The waste removed from the tank and all decontaminatiOn fluids will be sampled 
and managed appropnately. 

Analytical data for saf11)1es collected from draintield soils and from undertying shallow groundwater indicate 
significant releases have not occurred. Therefore. the dralllfield will be decommissioned in place without 
removal of any soil. 

3. 2 Permitting, Approval, and Notification Requirements 

The Laboratory wiD be prepare and submit an excavation permit for execution of this plan. 

Documentation will be prepared in accordance with Laboratory ER Administrative Procedure LANL-ER
AP-05.1. Readiness Review tor Environmental Restoration Program Field Activities. Key doCUments to 
be prepared for this review include a SSHASP and a waste management checklist. The SSHASP will 
specify training requirements; all site workers roost complete training pnor to the implementation of this ec 
Plan. 

3. 2. 1 Regulatory Notification/Permit Modifications 

c;WMu 18-003(e) is Included In Table A of the Hazardous and Solid Waste Amendments module of the 
aboratory's RCAA pennlt. IJY1)1ementatlon of this EC wll require a Class Ill modification to the Laboratory's 

'"RCRA permit. EPA and the New Mexico Environment Department have been notified of this project. 
and a request tor a permit modification has been submitted. Implementation of this EC Plan will proceed 
upon receipt of EPA approval. 

3. 2. 2 DOE Approval 

If the Laboratory intends to implement this EC prior to receiving EPA approval. DOE approval must be 
doCUmented through receipt ot the signed Field Work Approval Form (Annex 6.7). 

3.3 Cleanup Actlvltlea 

SWMU 18-003(e) Is located within a secured area at TA-18; therefore. site preparation will be limited to 
scheduling for site access and establishing work zones. Initially. the overburden from the tank will be 
removed to @)(~~ thf tlnk's central portal. The tank contents will be vacuum pufl1)ed from the central 
ponal. if possl*t; otherwise. the activities will proceed to the removal of the tank's concrete lid and 
subsequent content removal. The contents have been adequately characterized during the RFI etton: 
however, pending requirements by the permitted disposal facHtty, a sample of the tank's contents will be 
collected and analyZed to establish the current waste characterization profile. 

Once the tank's contents have been removed and contained. the tank interior will be washed using a 
pressure wash. The wash liquid will then be pufll)ed from the tank and placed In containers. Air 
exhausted from the vacuum unit will be filtered in a manner consistent with health and safety 
requirements. The consolidated solid waste and the wash liquid will be disposed of In accordance with the 
waste management checklist. The septic tank will then be filled with concrete. After allowing the concrete 
to dry, the lid of the tank will be replaced and overburden reapplied to its original location. 

~ Clelnlp Plan 
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3.4 Wate ~~anagement luuea 

Ae idcalted In Sec:llon 2.3. wastes in the septiC tank shOuld be classified as hazardous wastes. Waste 
generaled CUing this EC Plan wiD be handled in accomance with the waste management checkltst 

3. 4.1 Cbai'IM:tel'llallon ot .... rials for OlapoAI 

Field~ d ..,... tor radloaclMly and organic: vapors will be used to identify gross contamination. 
Pnwloullnllpes of thl tank corura wtl be used to characterize the contenlS and associated 
.........,, except u noted belOw. Charactertzation of PPE and other sampling wastes will be based on 
envlrDnm8rUI sample ...... 

S.t.l Treetment. ltorage, and Olspoul Plana 

w-. oerweaMCJ CUfng the ec wll generally be limited to liquids and sand (I.e .. decontamination water. 
rllidUIIIII'Id wlhln the tank. and liquid waste from the tank c:leanfng). Because 1hese wastes ant from a 
U1glt...,.. .... the~ wt1 bt COnsoldlled tn1o one wastnnam. Characterization of the 
w1111-..n prior to II COI1IOIIdatlon may be necessary 10 ensure timely and economical disposal. Tblrllol•. -~of COCa WI~ highest in 1he sand. a sample of these residuals will be 
Oblltlld eutno the lnlllll fteld ac:ttvlln. This ..,._ wil be analyzed tor COCs as requested by the 
Plfllllted~nanddilpoultacllea. 

a..don 11M...,.,...., thl profiCted dassrtcdon of 1he consoldaled wastesttNm wtl be as 
llllld,..,... watll. Col'nclori.IUCh a vacuum truGk opetators, and pennlted disposal facMies can be....., allllln8d 10 ...... lltld .-. TfiRIPOIIdon Of the wastes to 1he permllted disposal facility 
by thl.rl altri~Ubcore8C~Dr wl be handled under approptlale manlests. Once at the disposal facility. 
the liquid_. m1Y ..... trlatmiN,IUCh u ltlblllzation. 

1.1 YtdiCatiOft Plan 

RF1..._ '-*lldclllllll tank contllnllare hazardouS waste. S8lqlles collected ftvm the periphery · 
of the tMc ...._.the taftk lb'Uc*lnt talfMCI ancUhe sumMIIldlrV 1011 pose no significant risk to human 
hlalh or .. envi!OnntiiC. Anllyllclll,..,.. from the dralnfleld reveal oo11ec:t1on locatiOns were within the 
stpllc INcHIIIIt and WRIIgnlllcarlly below SALa afdlor baclcground levels fOr al analytes. Therefore. 
u the cont••nltion illlmllld to the tank"t contents (which wll be removed), no vertflcallon sa~ng is 
prGpOHd. 

a. e •• Reltoratlon Plan 

Every llltempl .. be made to Ntum the ... to Its prelnvntlgation condition. Excavated overburden will 
be co,.._. and lhl grounc:IIUfface returned to h original conditiOn. 

a. 1 ~ lnepect!cn 

The LlibOrllofr papous • Acceptanc:e lnspec:tlon as the mechanism for DOE and EPA to assess that 
the L111or110rr-~this EC Plan elfectlvely. A minlnllm of 10 days' notification will be 
provtdld 10 the lgllldn before the start of field actMlles. N. this time. a teruttve date tor the Inspection 
wllbe ..... upon. 

Field .:1tv11e1 •aoctated with this EC are not a~ed to generate waste other than construction debris 
niiiGidlntlllldmllllltrllllve debris. n potenlidy ClOntamlnated waste ts generated. II wit be stored In a 
diiVIIIIdiiOriOI area pending laboratofy analysis and'or field screening results and appropriately 
tretltld. llot1td. 01' disposed of. 

E ,.-.a...,PIIn 
SWMU 1MCIII(e, 
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\n Acceptance Inspection Checklist will be used to document the scope of the inspectiOn and wilt 
.o)8C()me part ot the EC Final Report. The chec:f(list and the tumng ot the InspectiOn will be developed by 
the Laboratory and agreed to by the other agenc1es Th1s Inspection checklist will contain specific items. 
criteria. and requirements to be inspected that will constitute acceptance ot remediation activities. 

The Acceptance Inspection will be conducted by an mdependent professiOnal skilled •n the appropriate 
technical discipline. During the Acceptance Inspection, wntten resolution and an antiCipated schedule tor 
collllletiOn will be identified tor any outstanding items and documented on the tnspection Checklist. The 
laboratory Field Project leader (FPL) or designee will be responSible for completing outstanding 
inspection items and documenting their resolution 1n the EC Final Report. 

Upon completion of remediation activities. the Laboratory will submit a written certification to EPA Region 
6. stating that the remedy has been completed in accordance with the EC Plan and Acceptance 
Inspection Checklist. The certificatiOn wiU be signed by the Laboratory and by the independent 
professional conducting the InspectiOn. The cettificatiOn will acco~ny the EC Final Report. 

3. 8 Final Report 

Following the completion of all field activities. a final report will be prepared. A proposed outline tor this 
report is presented as Annex 6.8. 

Expedial Cleanup Plan 
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4.0 PROJECT MANAGEMENT 

0veta1 iqJiemeflatlon of this expedited cleanUp will be managed by Gene Gould. the FPL. supported by 
the tCF KaJser fiMd Team Leader (Fn.), a F18ICI Tectvllaan. and a Site Safety Officer (SSO). 

4 • 1 Staffing and Re1ource Requirements 

Total ~ad costs fOr the EC is $56.560. as detailed below: 

Removal of...-s COl-- and prassure work 
Oilpolllol111*' resldltlll and waatew•er 
... of ....... COftCI. .. ........,,eseec~ng 
f.cMMMnllo .. ranted lncludel: 

Backhoe 
SUbtotal 

$70/hr x 5 days 
$10/hr x 5 days 
$70/hr x 5 days 
$60/hr x 2 days 

f.cMMMn1 RlnuleiWate Disposal Chanletertzatlon (3 samples) 
Sublotal 

~~ 
Flnll rapofl 

Subtotal 

Total Eatlmlltecl Coat 

12 

$1.500 
5,600 
UilQ 

$15,500 

5.800 

3.000 
1.000 

SQ 
$10,300 

5.600 
5,600 
5.600 
w 

$17,760 

12,QQO 
$12.000 

500 
S,Q 

$1.000 

$58,580 

.U.1996 
S96053.0U 



·. 2 Schedule 

fhe proposed EC schedule is shown tn Table 4·1. The submittal of this EC Plan to EPA in June 1995 wtll 
initiate the 60-day public review/comment periOd No sooner than 15 days after the stan of this periOd. a 
publiC meeting wil be held. Pre-field wort\ activtltes and development of ti'Jl)lementatiOn plans will be 
conducted concurrent to the public rev1ew periOd. Should this proposed EC Plan be approved by the 
agencies and the public. implementatiOn of the rematmng EC activities will be initiated in August. 
Completion of field work and the Acceptance InspectiOn should be completed m July. and the final EC 
Report will be submmed by December. 1995 

4. 3 Stakeholder Notifications 

Stakeholder notifications are an integral pan of the procedure tor conducting ECs. The ER Project office 
wiU notify state and local governments. extemal and 1ntemal stakeholders. and Individuals on the ER 
Project mailing list of the availability of the EC Plan. The EC plan wil be available to the stakeholders at the 
LANL Community Reading Room in Los Alamos: at the documenl repositories at the Los Alamos. 
Espanola. and Santa Fe public libraries: and at the San lldefonso PueblO Olfice of the Governor. 

The submission of this EC Plan to EPA will trigger publication of a public notice indicating the start of the 
60-day publiC comment period. 

Expadilad Cleanup Plan 
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TABLE 4-1 PROPOSED SCHEDULE FOR 8WMU 18-G03(e) 
Mg_ ...... .~~~ -~·· October IHeVHllter 

10 I,_. I Dun11Dn _L 
1 

~--~=~·ToEPA-. -~·-·· +····--····---~~ r- ,. j 
··-·-·-····--· ----+-- J I 

1.2 Pla.ICCOWAENTS l 8lr ! 
----·-- ·-····-- --· ·-·------:- 4 I 

1.3 ~IC~~--- _ ...... ·--~-··· ____ --····· td. I 
2 Pl.AJoloiNG I 106.~ ....,. 

2.1 PREPARE.HEA~;PLANt'' ·--- ~- ~ ! 
' .2.2 FIB.O WORK·~· ... -··-. ,___ ·--- . ,. ~ L. 
-----------· . ··- . ,. 
3 IMPlEMENT EXPEDCTEO a.EAMJP I 4.38ad ~ , .. 
--· ···-······---·-·-·-- : .. -··- ~ i 

3.1 MOBiliZATION i 1d • l I 
........ i2.PERF<i4Mct'EANUP------··-··l ----311 i ! • 

3.3 SITE ResTORATeoH- i -' ld J I I 
'. . ··-" -··-····-·--------···-· --·--- f-----·. -·---------. .. • i 

3 4 INSPECTION & SUPERVISION ; 1d c ! 
. ··-' ··- ..... - ....... ' ' __ _, .. ~--- - --" ' • i 

3.5 OEMOBR..IlATION ; td i ! I 
1---+--· ·--· .. --. -----~· '---·- • ! 

3.6 CQMJLETE EC 1 Od t i • 
..... -........... _ ·-. .................. ·-·---. -~--- .. -----·-··- ... ' ' . : ' 

4 ANAlYSIS AND REPORT PREPARliON i 26.38ed ( 1 4 I 4 
. f ; I 

"·1' ·sN.tfi:-e-~~~-~-~- -· ·-· -r .. ··-----·-·- .. _ · ·· ~ : 1 _.... 

4 2 PREPARE ANAL REPORT j tw : ; ! • 
18 4.3 SleMIT REPOiU - - l Od : ! ~ • 

Pro1ect: SWMU 36-003{a) schedul I Critical Progress Summary ..., ... 

Date: 5t31·'95 I Noncritical Milestone • 

ICF KAISER ENGINEERS, INC. 
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1.0 ANNEXES 

1.1 hllpleiMntatlon SOPs 

Sea EnvilonmlrUI Restoration S1andar0 Operating Procedures. Volumes I and 11. November 17, 1993. 
Los Namol Nlllonal LabariiOry. 

I .I Qulllty AUUNnce Plan 

See Qually Pn»gram Plan And Qualily Assurance Project Plan For EnvirOnmerut RestoratiOn. last 
rwwtslon.Jall,.y 1893. Los Alamos National Laboratory. Los Alamos. New Mexico. 

e.a HeiiJIII •nd S.tetr Plan 

See 1.01 ~ Nlllionlll t..lbonltory (LANL) Envitonmental Restoration (ER) Project Health and Safety 
Plan (HASP) (t.ANL. February 11, 1995). 

e.c Recorda ..._.. •• nt Plan 

See lnltlldiiiiDn Work Plan tor Envtronrnerul Restoration. ReviSion 4. Chapter IV. Records Management 
Plagrlm Plln. 

e.l Pullllc lnvoiV_. Plan 

Seelnatllllllon Work ,.., tor Envltonmeftal Restoration. ReviSion 4, Chapter V. Public Involvement 
Program Plan. 

e .e ,...... Work Approval Form 

e. 7 Prapoud OUtiiM for Expedited Cleanup Final Aepon 

I. I AA Aulytlcal Reports 

16 June1985 
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lEX 1.1 
NLD WORK APPROVAL FORM 

This tonn must be completed prior to starting site remediation field wort( in Expedited Cleanups that dO not 
have an EPA-approved work plan. 

1. , OOE-LAAO. APPROVE the field work as proposed In the accompanying 
Expedited Cleanup Plan (TA-18) for the decommissioning of SWMU 18-003(e) the inactive sewer line and 

Grainfield. 

I. OOE-AL. DO NOT APPROVE the field work as proposed for SWMU 
18·003(e) (TA-18) as described In the accompanying Expedited Cleanup Plan tor the decommissioning ot 
the inactive sewer line ana aralnfleld. 

The following reasons reflect the decision tor disapproval: 

S~ed: -----------------------
Date: ____ _ 

I 
!. 
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ANNEX 8.7 
PROPOSED OUTUNE fOR EXPEDITED CLEANUP REPORTS 

~ 1.0 ..... ...., of IJII*IIted Cleanup 

1.1 QYervaew 
t-.1 ; ..... 118111 CINnup 

--~:-i'-~ 
. . .·- '.. . ;·J 

J~O .·_··MD ...... atotlltECPiaft 
- ... '~~-: 

. ..... .:.J q.( I and ~ of W ... Oenelllled 

: •. :•~•- -; ............. .._ trom "" Acoeptann ln.,.ctiOn 
' ~,j ~ . ' ~.-:~-: ~,..- .' 

-t~1t:"/;,..a'M• • .......,... and uuona LNrned 

,:;:~-...-.-.. 

· . ' ·•~:: ..•• -:.,... CftdiiM ·- c '{~~ ~ ln...-orY 
il ,• - ;• ~ .... " 

... \·~- :-i·. >' ... ' a · ·· · . ·: ~ ot t;o~npletlon 

'· :· 



ANNEX 6.8 
ANALYTICAL DATA FROM RFI AT SWMU 18-003(8) 
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••••••••• Disconnected pipeline 

- • ·- Ephemeral stream 
0 25 SOft 
I I I I I I I I I I I 

• Sampling location 
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PRS Semple 

Number 

~tic Tank AAB4605 

Septic Tank AAB4607 

·-

·--

Boldface values at or above SALs 
(J) = Indicates estimated value 
NA = Not Applicable; - = Not Avail 

Expedited Cleanup Plan 
SWMU tB-003(9) 

Loc.tlon 

ID 

18-1225 

18-1226 

Sample Unlto 

Typo 

Soil malkg 

2-411 m!llk~ 

m!llkc 

malkc 

malka 

m!llka 

malka 

maiko 

m!llka 

malkg 

m!llka 

m!llka 

maiko 

m!llka 

maiko 

~Ug 

l>cila 

uala 

Soil m!llka 

0-511 malkg 

malka 

m!llka 

malkg 

m!llka 

mg/kg 

malka 

maiko 

mllfkg 

uala 

uglg 

pej(g 

uglg 

MEASURED CONCENTRATIONS OF COPCs FOR OU 1093 

Meta• NltraiHI Rodlonuclldoo SVOCo 

ChlorkiM 

1140 Aluminum (JI None Detacted None Detactad 

72.1 Barium 

9140 Calcium 

4.2 Chromium 

5840 Iron 

2.1 Lead 

622 Maanesium 

107 Manaanese 

13.2 Vanadium 

8.7 Zinc 

0.003 PU-2391240 TPU 

0.006 PU-238 TPU 

0.249 urrotan 

3670 AluminumtJI NoneDetacted 

73.3 Barium 

2190Calcium 

4.6 Chromium 

8.9~ll!Mir 

7470 Iron 

23.8 Lead 

376 Manaanese 

1410 Potassium 

76.9 Zinc 

15.5N~rates 

24.9 Chlorides 

28.14 K-40 

1.53 urr ot.ill 

VOCe SALs 

-
5600 

-
400 

-
400 

-
11000 

560 

24000 

.270 Acetone 8000 

.024 2-Bu18none 4000 

.007 1 2-Dichloroethane 0.2 

.660 Cls1 2 -Dichloroethylene -
.200 Trichloroethane 1000 

18 

20 

160 

None Detected -
5600 

-
400 

3000 

-
400 

11000 

-
24000 

-
160 

CRQLo 

40 

40 

1000 

10 

20 

0.6 

1000 

3 

10 

4 

0.01 

0.01 

0.01 

0.01 

0.01 

-
-

NA 

40 

40 

1000 

10 

5 

-~ 
0.6 

3 

1000 

4 

-
-

Background 

58900 

1140 

54400 

34.2 

35600 

39 

16100 

1030 

66 -
101 

--
-
--

0.052 

0.014 

2.09 

58900 .. 

1140 -
54400 

34.2 

15.7 --· 
35600--

39 -·· 
-~---

6180 --·-· 
101 

-

36.1 

2.09 

June t995 
.195126 ou 



PAS S11mple_ Loc11tlon Semple 

---- Number_ ID Type 

---- f----- ---- '---

!leptic Tank AAB4609 18-1227 Soil 

5-10ft ----- ------

-
---- ----· 

I Septic Tank AAB4611 18-1227 Soil 

o-511 ---

----- -----
··-

t---

----f--

--

--

--f--

Boldlace values at or above SALs 
(J) = Indicates estimated value 
NA = Not Applicable. • = Not Avail 

Expedited Cleanup Plan 
SWMII t 8-003lel 

Units 

I mwt<a 

mg'kg 

mg'kg 

m!llka 

mg'kg 

m!llka 

lmg'kg 
mglkg 

I~ 
mg'kg 

m!llka 

m!l'k_ll 

mwlcg 

mglkg 

ug/g 
. pcUg 

pcUg 

ug/g 

'~ 
mwlcg 

~ 
mwlcg 

~ 
mwlcg 

I mwt<a 

lnlgl1<g 
mg/kg 

I mwt<a 

~ 
mwlcg 

ug/g 

ug/g 

pci/g 

pci/g 

ug/g 

MEASURED CONCENTRATIONS OF COPCs FOR OU 1093 

Metals Nltl'lltnl Radio nuclides SVOCs 

Chlorides 

!390 Aluminum(J} None Detected ---·-·--. 
1.3 Arsenic 

68.4 Barium 

1110Catcium 

9.1 Chromium 

5.3 Copper 

11300 Iron 

5.8 Lead 

690 IAIIII"&sium 

240 Manganese 

7.6 Nickel 

669Potauium 

17.3 Vanadium 

5.8 Zinc 

2.65 Chlorides 

0.01 PU-2391240 

0.006 PU-238 TPU 

0.598 U (Totaq 

4800 Aluminum (J} Non11 Detected 

68.0 Barium 

1670Calcium 

5.9 Chromium 

10.0 COPPer 

8180 Iron 

19.5 Lead 

972 Maanastum 

299 Mangan~~sa 

997 Potassium 

10.8 Vanadium 

65.9 Zinc 

2.2 Nitrates 

2.84 Chlorides 

0.001 PU-2391240 TPU 

0.004 PU-238 TPU 

0.020 U (TotaQ --· --

2 

voc. SAL• 

None Detected --
5600 

-
400 

3000 

-
400 

-
11000 

1600 

-
560 

24000 

18 

20 

160 

Nona Detected -
5600 

--
400 --
3000 

-
400_ 

-
11000 

-
560 

24000 

-
18 

~-
160 

CRQLs 

40 

2 

40 

1000 

10 

5 

20 

0.6 

1000 

3 

8 

1000 

10 

4 

--
NA 

-~-
40 

1000 

10 

5 

20 

0.6 

1000 

3 

1000 

10 

4 

--
-

Background 

58900 

11.6 

1140 

54400 --
34.2 

15.7 

35600 

39 

16100 

1030 

26.7 

6180 

66 

101 i 
0.052 I 
0.014 

2.09 

58900 ___ 1 

___illQ_ ___ 

54400 
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35600 
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16100 
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6180 
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101 
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0.014 
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- - - - -
1-

PRS Sample 

Number 

I 
I 

Ora infield AAB46t3 

-

Ora infield AAB4615 

--

Ora infield AAB4616 

--

Boldface values at or above SALs 
(J) = Indicates estimated value 
NA = Not Applicable. -=Not Avail 

Expedned Cleanup Plan 
SWMU ts-r· ·I 

Locllllon Sample 

10 Type 

18-1230 Soil 

o-511 

18-1230 Soil 

5-1011 

18-1230 Soil 

5-1011 

•• - Ill Jll II II Ill 
MEASURED CONCENTRATIONS OF COPCs FOR OU 1093 

Unlto Melillo Nltl'lltes/ Radlonuclldeo SVOCo 

Chlorkl• 

mglkg 2150 Aluminum(J) None Detected None Detected 

malka 1.5Aroenic 

mg/kg 44.7 S.rium 

malkll 851 Calcium 

mg/kg 2. 5 Chromium 

•mglkg 2.9 CoDDer 

lrno'ka 5230 Iron 

mglkg 26.7 Lead 

malka 275 Manaenese 

mAiko 5.8 Vanadium 

mglkg 25.1 Zinc 

DCI/a 0.0019 PU-238 

ocVa 0.0004 PU-239 

uglg 1.02 U (Total) 

mlllka 3240 Aluminum(J) None Detected 

malka 1.3 Aroenic 

malka 57.6 S.rium 
mg/kg 790C.Icium 

malka 3. 7 Chromium 

mglkg 3.0CaDDer 

mcr'ka 6020 Iron 

mg/kg 6.9 Lead 

mglkg 231 Manaanese 

mcr'ka 10.4 Vanadium 

mg/kg 21.3 Zinc 

uala 2. 72 Chlorides 

pcilg 0.0019 PU-238 

ocila 0.9771 RA-226 

ug/g 1.18 u CTotan 

mg/kg 3230 Aluminum IJl None Detected 

mcr'ka 41.3 S.rium 

mWka 712Calcium 

malkg 3.8 Chromium 

mcr'ka 3.2CaDDer 

malka 6400 Iron 

mcr'ka 3.7 Lead 

mlllka 217 Manaanase 

malka 8.2 Vanadium 

mcr'ka! 27.4 Zinc 

ua/11 2. 78 Chlorides 

pcilg 0.0003 PU-238 

pci/g 0.0005 PU-239 

ua/11 1.16 U-tT~tall 

mcr'ka 

~ 

II Ill II 

VOCo SALe 

None Detected -
-

5600 

-
400 

3000 

-
400 

11000 

560 

24000 

20 

18 

160 

None Detected -
-

5600 

-
400 

3000 

-
400 

11000 

560 

24000 

20 

5 

160 

-
5600 

-
400 

3000 

-
400 

11000 

560 

24000 

20 

18 

160 

.038 Acetone 8000 

II II 

CRCll.o Background 

40 58900 

2 11.6 

40 1140 

1000 54400 

10 34.2 

5 15.7 

20 35600 

0.6 39 

3 1030 

10 66 

4 101 

- 0.014 

- 0.052 

- 2.09 

40 58900 

2 11.6 

40 1140 

1000 54400 -
10 34.2 

-· 
5 15.7 

-· 
20 35600 --· 
0.6 39 

3 1030 --
10 66 

4 _____ill_ __ 

--· - 0.014 

- -
- 2.09 

40 58900 
-· 

40 1140 

1000 54000 

10 34.2 

5 15.7 

20 35600 --
0.6 39 

3 1030 

10 66 

4 101 --

··-- 0.014 ---- 0.052 

- 2.09 

0.01 -

-

.luna 1995 
00 <;126.0U 
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---------------------------------------- ·-----------

f-PRS ___ Sample 

!---- Number 

r----- -----

Ora infield AAB46t8 

--- t--· 

----
-----

--
-

-

--

--

Ora infield AAB4620 

---

-- ·---
--
----
---- ---
--- ----

-
----
---

------

Boldface values at or above SALs 
(J) = Indicates estimated value 
NA = Not Applicable. - = Not Avail 

Experl1ted Cleanup Plan 
SWMU 18-003(e) 

Location Sample Units 

ID Typo 

1---

18-1231 Soil lmglkg 

o-511 mglkg 

mglkg 

mG'ka 

mg/kg 

mglkg 

mglka 

mg/kg 

mglkg 

mglkg 

mglkg 

mg/kg 

mG'ka 

mglkg 

uala 

DCilg 

pcilg 

ug/g 

mglkg 

18-1231 Soil mG'ka 

5-10ft mglkg 

mo1<11 -- i---

1---- mglkg 

mglkg 

mG'ka 

r-- m.Jl'llg 

r----- mglkg 

mg/kg 

mglkg 

lmglka 

_ll(llg 

pcilg 

DCila 

ug/g 

mg/kg 

MEASURED CONCENTRATION::. OF COPCs FOR OU 1093 

Motels Nltnotes/ Radtonuclld .. svoc. VOCs 

Chlorldoo 

3240 Aluminum(Jl None Detected 

1.5 Arsenic 

63.8 Barium 
1360Calcium 

3.8 Chromium 

16.7COIIIler 

10500 Iron 

56.2LNd 

586Maanasium 

391 ManganeM 

4.1 Nickel 

684 Pot ... ium 

8.6 Vanadium 

45 LIIC 

6.76 Chlorides 

0.0071 PU-238 

0.0059 PU-239 

2.09 U (TotaO 

0.20 Trichloroethane (J) 

2530 Aluminum(Jl None Detected 

1.3 Arsenic 

33.0 Barium 
762Calcium 

4.0 Chromium 

2.6 CoiiPir 

5910 Iron 

7.9 Lead -
206 ManaaneM 

7.3 Vanadi..n 

23.3 Zinc 

4.28 Chlorides 

0.0018 PU-238 

0.001 PU-239 

1.58 U (Total) 
.026 Acetone 

4 

SALo CRQLs 

- 40 

- 2 

5600 40 

- 1000 

400 10 

3000 5 

- 20 

400 0.6 --- 1000 

11000 3 

1600 8 -- 1000 

560 10 

24000 4 

20 -
18 -

160 -
--- 40 __ 

- 2 

5600 40 

- -1000 
400 __ ___!L 

3000 __ 5_ 

- 20 

400 0.6_ 

11000 3 

560 10 

24000 4 

20 -
18 ---

160 -
8000 0.01 

Background 

--

58900 --
11.6 

-· 
1140 

54400 

34.2 

15.7 

35600 

39 

16100 

1030 

26.7 

6180 

66 

101 

0.014 

0.052 -
2.09 

r-- 58900 . 
11.6 .. 
1140 ---

r-- 54400 -

r-~ 
__ ____jg ____ 

-- 35600 . 

f-- 39 __ 

1030 

~--
_.!Q! ___ 

---
0.014 ---
0.052 

.. 2.09 -----

-
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- - - - -
PRS Semple 

Number 

r--· 

Ora infield AAB4622 

--

f--------

1----

--

Ora infield AAB4624 

---

----- f-

--
f----- ---· 
1--- -

--

Ora infield AAB4626 

Ora infield AAB4628 

~-

Boldface values at or above SALs 
(J) = Indicates estimated value 
NA = Not Applicable. - = Not Avail 

Expedited Cleanup Plan 
SWMU 18-003(e) 

LoCIItlon S.mDie 

10 TV De 

18-1232 Soil 

0-511 

18-1232 Soil 

5-10 II 

------ 1--

--

1----

f---

18-t233 Soil 

0-511 

18-1233 Soil 

5-10 It 

-· - - - - - -
MEASURED CONCENTRATIONS OF COPCs FOR OU 1093 

Unite Metals Nlt,.tHi Radio nuclide• svoc. 
Chlorides 

malka 1990 Aluminum(J) None Detected 
mgikg 1.1 Arsenic 

malka 59.0 Barium 

lmalka 1170 Calcium 

mgikg 2.2 Chromium 

malka 104 Copper 

malka 4760 lrcn 

m!llka 50.3 Lead 

malka 545 Potauium 

mgikg 7 Vanadium 
:ma/kg 34.3 Zinc 

ug/g 3.31 N~rat .. 

ua/a 16.4 Chlorides 

DCVa 0.0013 PU-238 

pci/g 0.0023 PU-239 

ua/a 1.82 U (Total) 

m!llka 

m!llka 5460 Aluminum(Jl 

malka 1.9 Arsenic 

mgikg 52.3 Barium 
malka 671 Calcium 

malka 3.3 Chromium 

mgikg n1o lrcn 

malka 9.4 Lead 

mwka 293 Manganese 

malka t0.6 Vanadium 

malka 32 Zinc 

ug/g 9.49 Chlorides 

pci/a 0.0021 PU-238 

pci/a 0.0033 PU-239 

ug/g 1.18 U (Total) 

malka 6.3 Oiethylphthalate 

malka 

I DCi/a - - 0.01 PU-238 

I pci/a 

I pcVg - - -
I pcVa 

I ocVa 

I pci/a 

I pcita 0.03 PU-238 

I pcita 0.01 PU-239 

5 

- - -
voc. SALe 

-
-

5600 

-
400 -

3000 

-
400 

-
560 

24000 

20 
18 

160 

.029 Acetone 8000 

-
-

5600 

-
400 

-
400 

560 

24000 

20 

18 

t60 

64000 

.029 Acetone 8000 

20 

None Detected 5600 

4 

--
20 

18 

- -
CRQLa Background 

40 58900 

2 11.6 

40 1140 

1000 54400 

10 34.2 

5 15.7 

20 35600 

0.6 39 

1000 6180 

10 66 

4 101 

- 0.014 

- 0.052 

- 2.09 

0.01 -
40 58900 

2 11.6 

40 1140 

1000 54400 

10 34.2 --
20 35600 --
0.6 39 

--
10 66 --
4 101 --· 

- 0.014 

- 0.052 

- 2.09 

0.33 -
0.01 -
- 0.014 

40 1140 

- 1 

- -
- -
- 0.014 

- 0.052 

-

.June t995 
.195126 ou 

-



-

PRS Semple __ Loc.tlon 

Number ID 
-~ --

----

Ora infield AAB4631 

---- ----·---
-----1-----· 
--------- f--
---t-----

----1--
-

Ora infield AAB4632 

Ora infield AA84633 

Drainlield AAB4634 

----
---t-----
---- !------· 
-----1-----
------ ----···--
--- t-----
---- ------·· 

------- -------
····----- ---

------ 1----

~-

c----

------ -----

Boldface values at or above SALs 
(J) = lndtcates estimated value 
NA = Not Applicable. - = Not Avatl 

Expedtted Cleanup Plan 
SWMll IB··003(e) 

18-1233 

18-1233 

18-1233 

18-1234 

---

Semple 

Typo 

Water 

Water 

Water 

Soil 

0-511 

- - .. .. 

MEASURED CONCENTRATION) OF COPCs FOR OU 1093 
. f 

Units Metals Nltratoo/ Redlonuclldto SVOCe --
Chloride• 

ug/L 4830 Aluminum(J) None Detected None Detected 

ug/L 18500 Calcium 

uall 3030 Iron -
ug/L 6.9 Lead 

uaiL 5440 Magnesium 

ug/L 538 Ma!!llanese 

uaiL 6840 Potassium 

uaiL 23 600 Sodium 
llgiL 111 Zinc 

ug/L 1280 Nitrates 

ug/L 20.1 Chlorides 

uall 13.3Load None Detected -
ug/L 44.2 Zinc 

ug/L 0.0311 PU-238 

ug/L 72.9 Zinc None Detected -
ug/L 0. t45 PU-238 

uall 0.096t PU-239 

lmaika 2280 Aluminum(J) -
mgikg 1.1 Arsenic 

mgikg 48.4 Barium 
malka 1210Calcium 

mgikg 4.2 Chromium 

mgikg 19.1 Copper 

malka 6480 Iron 

mgikg 25.5Load ----· 
malkg 275 Manganese 

malka 599 Potassium 

mgikg 7.1 Vanadium 

malkg 37Zinc 

1Jg/g 3.08 Chlorides 

pcVg 

pcVg 

pci/g 

pci/g 0.0022 PU-239 

ualll 2.43 U (Total) 

malka --

6 

-1 .. - - - - -

VOCe -~- CRQLs Background_ 

-- r--- -----
---- --- -----

None Detected - 40 58900 --- 1000 54400 

- 20 35600 

400 0.6 39 

- 1000 16100 

11000 3 1030 

- 1000 6180 

- 1000 1880 

24000 4 101 

- 400 0.6 39 

24000 1000 1880 -
20 - 0.014 

- 24000 0.6 39 

20 - 0.014 -
18 - 0.052 

- 40 58900 --- ---- t-- 2 11.6 

--~- -~-~--
_!!!QQ__ __ 54400 ·--

_ 400_ _!_Q_ _ -~-
3000- ---~- f---- 15.7 ---

- 20 35600 ------
400 0.6 __ 1--~---

----- 11000 3 r-- 1030 --

-- - 1000 --- 6180 ---
560 10 66 

24000 4 101 ------

- ·-=--~-- - -
- - - ---
18 - 0.052 --- --

160 - 2.09 ·---- ___ ..,..__, 

.031 Acetone 8000 0.01 -

- - - - -
Juna t 995 
J951260U 

- -



- - - - -
PRS Sample 

Numbor -----
--

Drainlield AAB4636 

-·--
----

---- ----

Drainlield AAB4639 

----- --

-------

Background AAB2435 

Wei BG1 

Background AAB2437 

wen BG1 

Background AAB2439 

Wei BG1 

Background AAB2442 

wen BG1 

Boldface values at or above SALs 
{J) = Indicates estimated value 

NA = Not Applicable: - = Not Avail 

Expedited Cleanup Plan 

SWMU 1B-003{e) 

Loc.tlon Sample 

10 TYDI 

18-1234 Scil 

5-10ft 

18·1234 Water 

18·1060 Scil 

2-<lh 

18·1060 Soil 

7-9ft 

18·1060 Scil 

12-14h 

18·1060 Water 

-- -----MEASURED CONCENTRATIONS OF COPCs FOR OU 1093 

Unlto Meta II Nlt,.teo/ Radlonucllcleo svoc. 
Chloride• 

m!llka 2710 AluminumiJI Nona Detected 

malka 1.2 Arsenic 

mg/kg 52.9 Barium 
m!llka 968 Calcium 

jmg/kg 16Chromium 

m!llka 9.4 Copper 

mg/kg 6700 Iron 

mglka 11 Load 

[rllwkg 294 ManganaH 

mg/kg 5.4 Nickel 

m!llka 8.1 Vanadium 

mg/kg 27.3 Zinc 

ug/g 5.16 Chlorides 

ocVa 

pcilg 

ocVa 

ocila 0.0023 PU-238 

pcVg 0.005 PU-239 

pci/g 

IJII/a 2. 15 UJT ota_l}_ 

mg/kg 

_ugll 1590 Aluminum{J) Nona Detected 
·-

ug/L 2190Calcium 

_ugll 1090 Iron 

ug!L 4.1 Lead 

uall 5670 M~nesium 

ug!L 194 ManganaM 

uall 20 500 Scdium 

_ugll 238 Zinc 
uall 944 N~rates 

uall 28.2 Chlorides 

pcVL 0.0917 PU-239 

ug/g <1.04CI 

ug/g 2.38 N03 

ugJg 1.83CI 

ug/g <1.06 N021N03 

ug/g 4.68 Cl 

_uglfi· <1.12 N021N03 

-ug/1._ I 15.51!1l11LCI 

ugll 99.7 u9'L N021N03 

v 

- - -
VOCo SALo 

-
-

5600 

-
400 

3000 

-
400 

11000 

1600 

560 

24000 

-
--

20 
18 

-
160 

.041 Acetone 8000 

Nona Detected -
-
-

400 

-
11000 

-
24000 

18 

- -
CRQLo Background 

40 58900 

2 11.6 __j 
40 1140 I 

1000 54400 
I 10 34.2 

5 15.7 

20 35600 

0.6 39 
·-

3 1030 

8 26.7 

10 66 

4 101 

- 36.1 

- -
- -- 0.014 

- 0.052 

- - ·-- 2.09 -· 
0.01 -
40 58900 

:::: -~ 1000 

20 

0.6 39 --
1000 16100 

3 1030 

1000 1880 

4 101 

- 0.052 

-

June 1995 
J95126.0U 

-



-

---~~- . Sample. 

t---- Number 

---·· ---------

Background AAB2443 

WaiiBG2 

Background AAB2445 

WoDBG2 

Background AAB2447 

WoiiBG2 

Background AAB2450 

Woi1BG2 

Boldface values at or above SALs 
(J) = Indicates estimated value 
NA = Not Applicable · = Nor Avail 

Expedited Cleanup Plan 
SWMU 18-003(e) 

Locatio!'_ ~~ 
_ __!!!__ .J:Ye!. 
---- ---

18-1063 Soil 

2·411 

!11_:1063 -- _Soil .. 
7-911 

18-1063 Soil 

12-1411 

18·1063 Waler 

- .. ~ ... 

MEASURED CONCENTRATIOt:f ""'COPCs FOR OU 1093 

~!'!!!. r ____ Metals Nitrates/ Radlonuclldes SVOCo 

-- ---------~- Chloride• 

·----

ug/g - <2.59 Cl 

ug/g 1.02 N03 

_!!SIS.. 1--- 19.8CI -
ug/g 10.3 N03 

ug/g 16.8CI 

_1l91!! 13.7 N03 

~- 24.2 mall Cl 

ug!L <5 ug!L N03 

8 

• • ... .. :. - .. .. 

voc. SALo CRQLo 

.. ... - .. 

Background 

-

.. 
June 19~~~> 

lf1"12fi 011 

- .. 
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1.0 INTRODUCTION 

This Expedited Clearup (EC) Plan ts tor Solid Wast& Managemem Unit <SWMU) 36-003(al. 
located within the central portion of the Los Alamos NatiOnal Laboratory (the Laboratory). Los 
Alamos. New Mexico (Figure 1·1 ). This EC Plan iS being proposed as a part of the Resource 
Conservation and Recovery Act (RCRA) Facility lnvesttgation (RFI) process described in the RFI 
Wolt<. Plan for Operable Unit 1130 (LANL 1993. 1 088). 

SWMU 36-003(a) is included In Table A of the origtnal Hazardous arid Solid Waste Amendments 
(HSWA) module to the Labora1ory·s RCRA permit 

SWMU 36-003(a) consists of an inactive septic tank. a drainfield. and a seepage pit. The system 
was in use ffom 1949 to 1992. Photochemical wastes as well as sanitary wastes were routinely 
discharged to the system. Analytical results from the RFI sampling effort indicate the septic tank 
contains elevated levels ot metals. Constituents detected within the associated draintield and 
seepage pit are significantly below screening action levels (SAL). These data indicate that the 
contents of the tank should be classified as RCRA haZardous waste and should be removed from 
the tank for proper disposal. The drainfield will be decommissioned in place without further action. 

Activities comprising this EC Plan include verification sampling outside the tank to ensure 
contamination is confined to the interior of the septic tank. removal ot the septic tank contents. 
and cleaning of the interior of the tank. The contents of the tank will be disposed of at a permitted 
facility and the site restored to its previous condition. 

This EC Plan identifies the level of eftort required from initial transmittal ot the plan to the U.S. 
Envlronmertal Protection Agency (EPA) for review. through if11)1ementatlon. to the completion of 
the final project report. In the development of this EC Plan. the following assumptions are made: 

• Land use at the location of this SWMU will continue to be tor industrial purposes. 

• There will be minimal delays in EC operations resulting from inclement weather. site access 
delays, and tiring schedule delays. Delays that may result from the acquisition and scheduling 
of heavy equipment and from accepting waste at permitted disposal facilities cannot be 
anticipated and therefore are not considered within this plan. 

• The site-specific health and safety plan (SSHASP) will be developed specifically to address 
chemicals of concern (COC) identified In this EC Plan. Deviations from these anticipated 
concentrations of COCs may necessitate adjustments to that plan. 

• Any comments generated by agencies for public review may necessitate adjustments to the 
scope of this EC Plan. 
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2. 0 SITE BACKGROUND AND ENVIRONMENTAL SETTING 

2. 1 Detailed Description of SWMU 36-003(a) 

SWMU 36-003(a). a septic system. 1s located at TA-36 1n the east-central pan ot the Laboratory 
(Figure 2·1 ). The septiC system Includes two manholes affiliated with the 1ntet line from TA-36-1 
(Figure 2-2). The site is situated approximately 115 ft east ot the northeast comer ot T A-36-1. 
The septic tank. which iS approximately 9ft by 5.5 tt by 73ft. and dra1nfield are located on a mesa 
an estimated 50 tt south of the southern rim of Threemile Canyon. 

The system consists of a 1.160-gal. precast reinforced concrete tank. a distributiOn box. and a 
seepage pit. Two vent caps. each protruding 6 in. above the ground. ma!1( the exact locatiOn of 
the tank. The septic tank Is buried approximately 1.5 ft below ground surface. An entrance portal 
is centered between the vents approximately 1.5 tt below grade. A s1ngle inlet pipe is located on 
the western wall of the tank; the outlet pipe IS located on the eastern wall. The outlet p1pe teads to 
the concrete distribution box, which measures approximately 2 tt by 2 tt by 2 ft. 

During 1973 and 1974, this line was abandoned and its effluent rerouted to an adJacent cylindrical 
seepage pit. This gravel-filled seepage pit is an estimated 50 tt deep and 4 tt in diameter. A 4-in. 
diameter drain line extends into and within 2 tt of the pit's base. 

2. 1 • 1 Operational History 

SWMU 36-003(a) was in use from 1949 to 1992 and served the TA-36-1 otticesllaboratory and 
the TA-36-22 main guard station. Until1990 or 1991, the septiC system received photochemiCal 
wastes and sanitary wastes; the system is presently inactive. In 1973 or early 1974. the drainlield 
was diSCOnnected as a result of the increased use. In 1988, TA-36-22 was disconnected from 
this septic tank and connected to septic tank T A-36-1 00. In late 1992. the line from T A-36-1 was 
disconnected and rerouted to the Laboratory's sanitary waste tine. 

2 • 1 • 2 Physical Setting 

SWMU 36-003(a) lies entirely on U.S. Department of Energy (DOE) -owned land on a mesa top 
south of Threemile Canyon. The area is removed from any public access roads. 

The prevalent soil type on the mesa top is the moderately deep (20 to 40 in.) and well-drained 
Nyjack Loam. PleistOCene ash flows of the Bandelier Tuff directly under11e the soil. The tuff is 
moderately welded to nonwelded in the area of the septic system. Because the site is situated 
on a mesa. the existence of shallow aquifers in the area is unlikely. The depth to the main aquifer 
is estimated at 875 to 1,100 tt below ground surface. 

Surface-water runoff from the site flows to ephemeral streams in the adjacent Threemile Canyon. 
which then~ to an ep.~eme.-at stieam in Pajanto Canyon. 

2 • 2 Summary ot Investigations 

2. 2. 1 Investigations Prior to the AFI 

No information is available regarding any sampling investigations of SWMU 36-003(a) prior to the 
RFI. The location and potential chemicals of potential concern (COPC) at this site were noted in 
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Figure 2-1. Location of SWMU 38-003(a). 
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.. ., ~lllve Environmental Assessmem and Response Program (CEARP) Report 
fDQE. tW. 0264)- fie 1990 Solid Waste Management Units Repoft (LANL 1990. 0145). A ;..., "flit ape~*"' In bui1d1r9118f'V8d by the septic s•m lid eo the development of a list 
C'il·~ 1'tllle COFCI. whk:h • derived prirre1ly from spent pholoc:hamlcals frOm the x-ray 
.,..._ pna~~llll operated In the served buildings. lndude 1htosulates. silver cyanides • ........ ~ 
1.1.1 RCRA ,_., lnveatlgatiOn 

DurtrW.- 18N. multlmtdla..,.. were collected from the septic tank and associated 
cnrnt;I!IID ..-tht patenllalelec:t of the lnadlve septic system on public health and the 
............ lbe ...... surnrnMIId below . 

._;a. Sill ••• of the_.. COI18I* were obtained. Both the liquid and AldQe ......... : .. wlhlft"' .... tank ... lllqWd and 8nlllyzeclfor WJ1a11e Olglllk: COqxK.Jnds 
~..-... =;. t:•:••,...~(SVOC), RCRA ..... (10111), and cyanide. ·A gross __.,__It"_ ............... ptdonnld. ~ tndlclleV.tolowlng: 

., .. " 

• .• '-*....,. GOiillft·ellvltedllvlls of 11'111811. SALI (lor.._IOIIS or water) were 
~-...... ~ ..... rnenuy.llldllver. ----- forthase ,....,_.....,(ln..,., ......... (3,350), CldmUn (30), .... (290), mercury (66.4), 
llliiiiYII' (1UOO). 

,...,. • .,or ......... the liquid and Uldgllnthe tank • a D-lsted 
......... ln ............ .,dc.ll ...... hrgtllylfllythe WISI8 
....... ,..., ~and Leaching PraciGn (TCLP) NgUiaiiHy level (40 
eM 211M). 

• ,.. voc .................. .., ........ 00 ......... These oontamlnlnt levels, 
MtiDh •........., IMII!Jif:IALI, dD natpoee•.,......... ltlk to tuMn heallh or ,_...,......_ 1M........, ... ofthlle rwportedGOnltllulnll (In~) are 
......,.. ..,_ Gllbon cliUIIde (210), cl*mJbenZtnl(l), chlonHnathlne (13), and 
............ (44). 

,_ PN••••~ and calbon dllultde qually the tank conteru as an F· ............... 
· .. ~· 

~~~-~ ........ = . 14 ...... Wlf8 coltlald from the llptlc dralnfield. The 
if;! «M**"* ~wee put!!!~). n: net ar..,.l.d. ; ~&viii Vi 

OOP.Qittllle.~nci _ _..._.IM.IIn the clrllnftttd. ... ..._.pit would have been 
................... _ ...................... hmthlblleolthevlrlfied 

111::~·::-:-r.r:.••••""oontiiCibetw"" ............... ,Tulr. A t~mplll* Glllllllld from2 ft wlt*l .,. ..... n...,... were 
---Jflt.YO~ 81ftX:ta.RCRA ....... andcyMidlt. AQIUII~screentng 
WIIIIII .. DmMICI. A·prw~mN~y IMw of the avalflblldata trd:al8l the folowfng: 

• 1'bit dnllnflelltOGnlllltenll..,. biiDw detecllon lewl for voc analytes wlh the 
• txCiptlan of llllttlyiiiW chlclltlle. whiCh Is consldel8d a lalloratory contaminant. 
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• The SVOC analysis contain slightly ftlevated concentrations of di-n-butylphthalate and 
bis(2-ethylhexyl)phthalate. These compounds are considered common laboratory or 
plastic c:ontaminants. 

• Levels of cyanide were either below detection limits or sigmficantly below SALs. 

• Reported levels of metal constituents were below detection limits or below SALs. 

2. 2. 3 Evaluation of the Results 

Based on preliminary review of the data. the contents of the septic tank are classified as 0-listed 
(toxic) waste because of the presence of silver. The contents alSo tal into the F-llsted category 
(hazardous waste) because of the presence of carbon disulfide and chlorobenzene. In addition. 
concerVBiions of other metals In the waste at concentrations above SALs suggest a need to 
remedlate the tank contents. However. reported concen1ratlons ot PCOCs in the drainfleld were 
below SALs. so no remediation Is proposed for this area. 

2. 3 Typn and Volum• ot Waste 

The nature ot the wastes expected to be generated by the proposed cleanup is presented In 
Table 2·1. As Indicated above. constituents detected In the septic dralnfield are significantly 
below SALs. This EC Plan proposes that the dralnfleld area be decommissioned in place; 
therefore, no waste generation wtR be assodated wflh this area. 

The tank liquid and sludge samples revealed elevated levels of metals. These concentrations are 
such thai thl marlal would tal TCLP Clterta and tta1s be clalslled as EPA hazardous waste (40 
CFR 281.24). In edllllon to the existing matertal in the tar*, potentially contaminated water will be 
generated eutng thl washng ot the tank tntertor following the removal of the existing sludge. As 
descriMid In Section 3.3, the tank conleniS and washwater wll be puq)ld Into containers to be 
handled by an approved waste facility. Treatme,. or stabllzallon of the residuals by the waste 
tac:My may be necessary before Its disposal. The specllc nalure of this stabilization will be 
detenMied by the disposal facility. 

Vertfication sampling wil be pelfonned as descriMtd In Section 3.5. Although soil cuttings will be 
segragaled and returned to their reapectlve boreholes, a small volume of solid and liquid wastes 
wil be generaled by the .....,ung activity. Waste assoclaled wlltt this etfolt Include dispOsable 
saqlllng ~and decontamination w•. These materials wll be handled In accordance 
wilh the talk· specific waste management cheddist and treated as potentially hazardous waste 
pending CharaCterization. 

..... , ..... 
OecorDminlllon waste 
Tank contents 

TABLE 2·1 
ANTICIPATED WASTE VOLUMES 

Tv De AntlciDated Volume 
SOlid. s 
Water• hazardous 
s ld • hazardous 

7 

Saal. 
300aal. 
SOOgal. 
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1.4 ........... llftpacta on Public H .. lth and the Environment 

....... of poalbll contan*1antl Include animals and humans. Potential exposure I'OtJtes ot 

............. Jolowlng: 

• INIIIIIdon (e.pecialy when the facllily is disturbed) 

• lngiiUon (in paltlcut8r, f8CIPtOrsltving onste may be exposed by eating planes growing in 
................. ., ........ tromthe tank) 

• 8dncoruclwltt ~soils or seclmerCs 

a ••• t ........... .,.. .... ,. •.•. ,.,..., ........ 
·• - .:· 

... ., ...... coc ........... ......_ .... Because the 
••t.~llln .. GV~~Wt~.-. ... ......__.. •• ...,.....IUblurface 

'~ nllgllllon ICIIWto ._COCa...,... IIIDIVtht solllluff 
••••~ ......... ~...,. Rll•••••..,_oouldiiiiOocualongthls 

.... Tuft ld!Wip_llong .. IIIIPCIIIJOIIWIII. MlnormlgiiiiiOn 

·····-....... IUIIIJ.ndwlndmechanllml aauldhndlvelop . 

.:•·'··:~-- .......... .... ''1. .... ··~ 

-~-llt'ltDIIIDIII._IMI. SWMU H-003(11) include llft'ICMrV .. 11P11C tank's eot*t'* 

:•=•::.:=~= ...... ldlankWihOOIICI ... , and ........ dt1lng IIIOCiated . ,. .. ...,....,. ....,......,...,pollnllllpaltlways 
-···· ........ lnlnlled IUifact ....... .......,ed 1011. 

IA.I ........... 
' : •. ~ ·; ·,_'.}! .. '*'...,_.,1M ......,on DOl-owned land on a mesa aop north or Potrillo Canyon. The .,.,. ........ frOm*" pubic 8CCIII IHdl. In the fomeelble future, the land Is &r*lpated to 
M.~----~ lnCUtltlf operations. 
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3.0 EXPEDITED CLEANUP 

3.1 Overview And Rationale 

Prelininary analytical results indicate that the se~ic tank contents are hazardous waste. Using a 
conservative risk-based screening assessment. the contaminant concentrations in the drainfield 
soils do not pose a significant risk to human health or the environment. Therefore. the proposed 
EC (described In Section 3.3) will be performed to remove the potential risk of the remaining tank 
comnts quickly and economically. Verification sampling will be performed to confirm the results 
of the RFI and the EC. 

3. 2 Permitting, Approval, and Notification Requirements 

An excavation penni wll be prepared and submitted for approval before execution of this plan. 

OocumeiUIIOn will be prepared ln acconiance wllh Laboratory Environmental Restoration (ER) 
Admlnistfatlve Procedure (AP) LANL·ER·AP-GS.1. Rev. 0, Readiness Review for Environmental 
Restoration Pragram Field Adlvllles (LANL 1993. 0951 ). Key documents to be prepared tor this 
review include a sle-speclic health and safety piM (SSHASP) and a task-specific waste 
rnanagernera chec:klst. Persomel training raquifameniS w1 be specliad and w11 require 
~prior to iq)lemenlation of this EC Plan. Site wolkers ,..,st have received au training for 
this projec:t as specified In the SSHASP. 

3. 2. 1 Regulatory Notlflcatlon/Parmlt Mocllflcatlona 

SWMU 36-003(a) Is Included In Table A of the Hazardous and Solid Waste Amendments module 
of the l.aboniiOry's RCRA permit. I~ of this EC wiiii8(J.IInt a Class Ill modification to 
the LaboratOry's RCRA permit. EPA and the New Mexloo EnvlroM18111 Depanment have been 
notified of 1hiS project, and a request tor a penni modification has been submitted. 
lmplef'llldalion of this EC Plan will proceed upon ~ of EPA approval. 

3.2.2 DOE Approval 

If the LaboratOry irUnds to in1Jiement this EC prior to receMng EPA approval, DOE approval must 
be documented through rec:e.,_ of the signed Field Work Approval Form (Annex 6.7). 

3. 3 Cleanup Actlvltlll 

SWMU 36-003(8) Is loCated wllhln a secured area of TA-36; therefore, slle preparation wm be 
limited to sc1'184111ng site access and establishing work zones. lnlllally. the overburden from the 
tank w11 be removed to expose the tank's lid and cema1 portal. The cercrat portal will be o~ned. 
and a ..,. of thl sludge may be collected to establish the current waste characterization profile 
tor dispoSal purposes. 

The tank wll be vacuum-pumped from the central portal, II possible; otherwtse, the aetlvlties will 
proceed to the removal of the tank's concrete lid and subsequent removal ot the residuals. Once 
the tank's contents haVe been removed and placed In containers. the concrete lid will be removed 
and the Interior of the tank rinsed using a pressure wash. The rinsing will be sufficient to remove 
au corUmlnatiOn from the Interior Of the tank. The wash liquid will then be pumped from the tank 
and placed In coltalners. AJr exhausted t10m the vac:uum unit wll be filtered In a manner 
consistent with health and safety requirements. Both the solid waste and the wash liquid will be 
disposed of In accordance with the waste management checklist. 
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,_the'-* • rned. wrllcatlon sampling will be performed as described in Section 3.5. If. as 
~ -. ......... lnllcatellhll no COCs are present above cleatq) levels. no further 
..._,: .. .,. pedolmld. The inlltlouaet t*es of the tank wll be~ wtth concrete and 
,......_, .... 'PRIPI' ull ,_been achieved. The lid of the tank wll be then be replaced ................ ...,.,..,..to Ill .,...locatJDn. 

In .. ._ thlt fllld .._ling lnclcltes thai coes ant pntBent l1dj;lc:d to the tank at 
~•••lllbcMf-...p -...the tal* wtl be temovedflom1he ground. SOli material wll ·tiin•:._, ffom .. pe,.._ol the exoavallon unt1 field screening Indicates that cleanup 
IMII ,......,......._ TNt screening wil use • tleJd-portable x-ray tluor8scence (XRF) 
....._.. deelalme&lll (prtnWif liMN) thai may exc:eect cleanup levels. ..• ·- ................ . 

a(l.t ..._....,....of ••IIItlll tor Dllpoal 

. ' .......... -...... far......., ll1d OlgiU1Ic VlpOI'Iwtl be wed to iderdy gross 
ao•s · ...... ,..._lllllpls at .. tlnkCOiftnllwtl be used to cNrwUrizethe contents 

' ._:. -~ ••••· ......... nolld below. Chnclllilllon of....,... pnJtecllve ............ .,......,..~wllbeblledonenvllanrnll*l..,... .._... 
,. ;!<;;, . 

; .-. 

t~f.l .. ,.,.. .......... Md Dllpoal ,,... 

t,l .. v.rmc.troa Ptaa 

--..... obiiNd CUing the RAinclcate the tank contents 84'8 haZaR'Jous. while reported 
W4110f....-.. ln .. dralllflekl..,..llhOw the surrounding aofll.,. signllcanlly below 
SUr' M. oblernlon IIVIIIed llelaptic taM contained lquids and sanitary resiclJals after 
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being abandoned for 2 years. These obser"ations indiCate that sJgniticant fractures or breecnea 
within the structure are unlikely. 

Excavation of the septic tank will not be performed. However. to confirm that there has been no 
release of COCs from the tank. four boreholes will be installed adjacent to the tank and soil 
samples collecled for laboratory analysis (Table 3·1 ). The tour boreholes will be installed in 
accoldance wllh LANL ·ER.SOP-Q4.01, RO. OriiHng Methods and Oliff Site Management (LANL 
1993, 0951 ). Boreholes wtH be located at the westerri wan. adjacent to the inlet port: at the 
eastem wal. adjacent to the outlet port: and at nidpoinls of the north and south walls (Figure 2-2). 

For each boring. core material wiD be field-screened for COCs using the following methods: 

• Portable XRF configured to detect silver and other metals at concentrations below 1 00 
fY9kg 

• An lmnl.lnoassay field test kit capable of detecting total polycyclic aromatic hydrocarbons 
in soils with a detection level of 0.6 m;'kg. 

The field screening will be used to Identify the depth Intervals evidencing the highest 
concentrations of COCs. and these Intervals wt1 be S8f11)1ed. It screening is tnconctustve. a 
S1111J1t wt1 be collected flom each borehole at the soil-lUff lrUt'tace. Subsurface soH samples will 
be collected following LANL·ER-SOP-08.24, RO, Sample Colfedlon From Split-spoon Samplers 
and Shel»y Tube Sln1*tf'l (LANL 1993, 0951). A duplicate soil sarJ1)18 and rlnsate blank of any 
reusable aarnpling equipment will be colected In accordance with LANL·ER·SOP-01.05, RO. 
Field Oually Cor*ol Samples (LANL 1993, 0951 ). 

3 .e Site R•toratlon Plan 

3 .e. 1 Return ot Mltarlala to She 

Every attef11lt will be made to return the excavation and its adjacent area to the prelnvestigatlon 
conditiOn. Excavated soilS and unused samples wiH be replaced and compacted In the excavation 
and the ground surface returned to Its original condition. Sol cuttings derived during the 
verlllcatlon 18111)11ng wtll be returned to their respective boreholes. 

3 .e. 2 Expedited Cleanup Walta 

Waste storage and handling procedures to be used depend upon the type of waste generated. If 
contamination Is suspected and the return of sol materials to the site Is determined to pose a 
potential tor ineleuedllCpOSUre, the EC waste wtl be S10red In a designated less-than-90-day 
storage area urd the laboratory analysiS Is ooqlleted ard'or the material Is sent to an appropriate 
tre!!me!t. P.!M'!P-· @I ~sat faclllly. The septic tank residuals. wastMater and decontamination 
water will be placed In containers. characterized and disposed of In accordance with waste 
management chlekllst. 

3. 7 Acceptance lnapectlon 

The LabOratory proposes an Acceptance Inspection as the mechanism for DOE and EPA to 
assess that the Laboratory has ~mented this EC Plan effectively. A minimum of 1 o days· 
notificallon will be provided to the agencies before the start of field adivitles. At this time. a 
tentative date for the Inspection will be agreed upon. 
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TABLE 3-1 
SUMIIARY OF VERIFICAnGN SAMPLES AND ANALYSES 

FOR 31-003(a) 

Samplae Field if.Moratory 
lcraanlng Ana If••• 

I 
f r 1 

t J ~ I l i I l Daeotlptlon .I ~ I l. ~~ I ~ 
~ 

Bonhi*IDI ..... . , I I X • X X X 

Ollpaalllla ...... .,. X X • J( X 

EqulpnwtAinlllt t X X I • X X • 
Oeoot .... IIIIIDn WIIW(t) ' X X X • X X X 

IT .. - I\ 
, X X X X X X X 

X: _..,III 
..._ AaJ8I .., ...,.... may be taken baled on field aurvt~J• and 

... 1\ ... 
•• /tr*yNaEPASW.AII~ . :;:-. . - - -- - ... -. ·----·· 
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.. 

An Acceptance Inspection Checklist w111 be used to dOcument the scope of the mspect10n and w111 
become part of the EC Final Report. The checklist and the timing of the inspection will be 
developed by the Laboratory and agreed to by the other agencies. This inspection checklist w111 
contain specific Items. components. and requirements agreed upon by all parties to be inspected 
that will constitute acceptance of remediatiOn activities 

The Acceptance Inspection will be conducted by an independent professional skilled in the 
appropriate technlc:al discipline. During the final inspection. written resolution and anticipated 
schedule for completion will be identified tor any outstanding items and documented on the 
inspection checklist. The Laboratory Field Project Leader (FPL) or designee will be responsible 
tor addressing outstanding inspection items and documenting their resolution in the EC Final 
Report. 

Upon completion of remediation activities. the Laboratory will submit a written certification to EPA 
Region 6, stating that the remedy has been completed in accordance with the EC Plan and 
Acceptance Inspection Checklist. The certification will be signed by the laboratory and by the 
independent professional conducting the inspection. The certification will accof1l)any the final 
EC Report. 

3. 8 Final Report 

Following the return of analytical. data from the verification sampling and cof1l)letion ot all field 
activities. a final report will be prepared. A proposed outline tor this report Is presented as Annex 
6.8. 

Expedlad Cl8lnlp Plan 
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4.0 PROJECT MANAGEMENT 

Overll ~ of this expedited cleant.~p will be managed by Gene Gould. FPL. 
Calh8ml Goetz afiCF Kaiser Engineers wil serve as Fteld Team Leader {FTl) for the EC 
ICtivllils. 

4. 1 Staff Mel Rnource Requirements 

Total anticipated COlli for the EC Ia $64,120. as detailed belc.w. 

PNpanllon al SSHASP 
Sle PftlparaltoniSur Schec:tuUng(Preparatlon of Field Plan 

SubtOtal 

fltld••r 

RemcMit ,_tank's conllrU and PfHSUre work 
Dllpolll Oltankl r8llrUIIs and wastewater 
... reiiDIItiOnl ... lldlng 
~tobtiWIIId: 8adchDe. $500/week 

LAN..cdflg 
Subtotal 

ICFK~~~~rm 
Sit Helllh and Safely Officer 
SalqJte Technlellnl (2) 
...... Opeflllor 
Subtotal 

$70/hr x 6 days 
$70/hr x 6 days 
$120/hr X 4 days 
$60/hr x 2 days 

VMitcallan umplng 6 ...... X 12.500 
w ... dllpoul charaCtlrtzallon (2 Uf11)1ea) 
Sublcal 

~ inapec:iiDn 
FlnaiRipod 

Sublotal 

TOTAL ESnMATED COST 

16 

2.800 
2..a.Qjl 

$5.600 

$5,800 
3,600 
1,000 

$500 
---..sl 

$10,900 

$3,360 
3,360 
3,840 
...JHH1 

$11,470 

$15.000 
...5..QaQ 

$20.000 

500 
5..GSl 

$6.100 

$54,120 

.11.1181995 
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4.2 Schedule 

The proposed EC schedule is shown 10 Tabte 4-1 The submittal ot th1s EC Plan to EPA in June 
1995 will Initiate the 60-day public rev1ew1comment penod. No sooner than 15 days after ths start 
of this periOd, a public meeting will be held. PreparatiOn of field wo11< and development of 
implementation plans will be conducted concurrent to the public rev1ew periOd. Should this 
proposed EC Plan be approved by the agenc1es and the public. i~lementation of the remaining 
EC activities will be Initiated in July. CompletiOn of f1eld wol1< and the Acceptance 1nspect1on 
should be completed in August, and the EC Final Report will be submitted by the end of 
September 1995. 

•. 3 Stakeholder Notifications 

Stakeholder notifications are an integral part of the procedure for conducting ECs. The ER 
Project will notify state and local governments. external and internal stakeholders. and individuals 
on the ER Project mailng 1st of the avaHability of the EC Plan. The EC Plan wHI be avattable to the 
stakeholders at the LANL CommJnity Reading Room in Los Alamos. at the document repositories 
at the Los Alamos. Espanola. and Santa Fe public libraries. and at the Governor's Office at San 
tldetonso Pueblo. 

The submission of this EC Plan to EPA will trigger publication of a public notice indicating the start 
of the 60-day public comment period. 

EJql8dil8d Cleanup Plan 
SWMU 36·003(aJ 
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TABLE 4-1 PROPOSED SCHEDULE FOR SWIIU • 00318) 

•• ...... ~·· •teNeri October IMoMMbar 

t I ~ ~~~-~~- ... -................... _· J IMIID\suwl i I • ' ., ' ! r I 
1.1 Sl&lll EC PUN TO EPA 

I 
2 

3 12 PUBUC CCJUMENTS 
._t -4 --~-~-~ .3 PtaJC MEETiNGs 

1d .. 
td 

57.3hd 

2W 

........ -······· ······-· 
2 PLANNING , 

2.·1 PREPARE HEAL niiSAFelii'PU'N ·t·-- .. 
7 -· 'i2 f:Ei.O-WORK·~--------r- ................ ___ .. ·1;· 

... I -~ ... ,-3 -UuuENT EXPEDITED~ . _I ..... 
9 3.1 M0811..1ZATION --- -~- ---~ 1d 

10 
··--·-· r--- ---
32 PERFORMQ.EAH UP I 5d 

.. ·····-····· . . . -. . .... ; . ·- -- ..... 
3.3 SITE RESTORATION i ld 

...... --... - ....................................... j. . ............... . 
3.4 INSPECTION& SUPERVIS•ON l td 

. ---······ ..................... - -···· .. . ~-

3.5 OEMC8l.IZAT10N l ld 
----····-·--------------+--· -····· --·--· 

3.6 CC*Pl.ETE EC l Od I I ................ ., _____ ._ _______ ........... - ...... .. 
4 ~AJ.. YSIS AND REPORT PREPARTION i 32.38ed 
··-·-·-···-------------- ---------·- ·----·-------· . 

4.1 SAMPLEANALYSIS l 4w 
. . .. . -· ..................... -···- ... .. . . f . . ...... . 

4.2 PREPARE FINAl. REPORT i tw 

18 4.3 SUSMIT REPORT Od 

Pro,ed: SWMU 36·003(a) schedull Critical 
Date: 5131195 Noncrilic:al ~ ... -~ ~·-:.,~< '.~! -;..,... :.:..~~ 

Progress 

Milestone • 
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e.o ANNEXES 

I. 1 Implementation SOP I 

See Erwll'onmlntal Aestorallon Standard Operating ProcedUres. Volumes I and 11. November 17. 
1113, Los Alamos National LaboraiOiy. 

e. I OU.IItr Aau,.nce Plan 

See Oulllly Program Plan And Oually Assurance Project Plan For Environmental RestoratiOn, last 
cwvtltonJinllly 1883, May 1991, Loa Alamos NatiOnal laboratory, Los Alamos, New MexiCo . 

••• 
S.. 108 Alamos NllloMI Llboralory (LANL} Environmental Restoration (ER} Project Health and 
Sillily Plan (HASP) (LANL, FebNIIY 11. 1995). 

•·• Recorda MlnagiiHIIt ,..n 

See ..... fm WOik Plan for Environmental Restoralion, Revtslon 4, Chapter IV, Recolds 
_..........Prop~~ Plan. 

1.1 Public lftvOiviiMIII Plln 

See INI rllt'Dn Wolle Plln for~ Restoration. Revision 4, Chapter V, Public ......... ,....PIIn. 
e. I MllllodOIDir tor DnelopiMftt ot P,.ltmlnary Remedial 00111 to 

DelnOMII'IIe c•n Closure 

•• 7 .... WOlle Approval Porm 

I. I Propa11d OUtUne for E..,..,lted Cleanup Final Report 

I. I Rfl AMIWtlcll Reportl 

20 Jl.-19116 
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ANNEX6.6 

METHODOLOGIES FOR DEVELOPING .SITE-sPECIFIC 
PRELIMINARY REMEDIAL GOALS TO DEMONSTRATE CLEAN CLOSUAE 
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._. wll be calculated tor those constituen1S faiUng the screening assessment 
... backgrountl.conoentratlons, tncluclng the analysis of multiple constituents) 

... fiFI Report fir this SWMU. Those contaminants faiUng the screening 
... :CIIId contJmlnant8 of concern (COCs) for the EC. 

" ' .. ~ 

...... the acrienlng assessment, cleanup levels will be calculated using EPA 
lnP.IftJ'!••n ~!fiMil-ldllll.flel:ldd for site-specKtc information. Due to the location ot this 
-··-..... fM e fWIIOI18ble maximum exposed tndividual (a health working 

•ICJMIIIDnllorr ~lint use scenario. 

A11k A1ae11ment Guidance for Superfund (RAGS) Part B 
RAGS P.a 8 equations (EPA 1994). The PAGs wilt use 

._.!li.Jitf'A·w.•tet, cdterta lUCia • ._ h-Illed Risk Information 
8111~----llumm..,,TIIIDie(HEAST), -lheEnvnnmental Criteria 

'(IIMI. sno••tO ... cr1erta be avalllble ·ttom the Pflmary source of . · Of..,..,. (I.e., lnhlllllon or OI'IQ. the otter two soun:es 
••:;•IIUII•·~· .··.·lb0uld lOXIelty cdlrlll be avlllllllle for only one route of 

ort~\ll• · bclcll¥ crt11r1a _. be dlrMid from the available 
otnliltlft Equalol,. 1 and 2 n Ul8d to calculat8 PAGs for 

•~C~~WIIII111c OCMa!iii.N• rellpldlwlly. Till methodalogp backcalculates a soil 
CllnCer rllk value of 104 (I.e •• 1 In 10t000) and for non= 

of 1. Tne equations for soli combine across pathways tor 
CDdllliCland lnhala1lon). 

c'J!IIIIIUL fil crancer elapt factor and referenCe dose (AfD) for dermal exposure iS •Dnl ljjnd 4, ........,. For votatlle ctNirnlcals In sol, a chemical-specific 
CIICa ••.• d In Equld)Dn s . 

.. ~i-.' '. . 
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Equation 1 : Direct Exposures to Carcinogenic Constituents In Industrial Soil 

T.RxBW4~Tcx36Sd/y C(rng/ kg) '"' ----L~RS~x-C~S~F-~SA~x-C_'S...:F~xAFxAB~~,_S_;_:;__ ____ l __ l __ 
EF xED ( 0 0 

+ " d +IRA x CSF x ( --+-) ] 

Where: 

C(mgt1(g) 

TR 

ew. 

AT0 

EFO 

EDo 

lA~ 

AF 

ABS 

''"-

0 0 106 mg/ kg 106 rog/ kg " 1 VF8 PEF 

• Preliminary remedial goal for soil based on exposure to carcinogenic constituents (mglkg) 

• Target cancer risk (unitlessl 
Conai~Mr~d to be 1 x 10 

• Body weight, ldul (kg) 
ConsldeNd to be 70 kg (EPA 1991a) 

• Averaging Time • cancer (years) 
Conaidenld to be 70 years (EPA 1991a) 

• Expoture Frequency • occupational (dly) 
NotiN'rfiUSM 

Considered to be 200 dly 
Baaed on 250 dly (EPA 1991a) minus 60 wolt«tays when soil is wet or covered with snow 

INTRJSIVE 
Considered to be 90 dly (LANL. 1993) 

• Exposure duration • occupational (years) 
NofiNTAUSIVI 

Considered to be 25 years (EPA 1991a) 
INTRUSIVE 

Considered to be 1 year (LANL 1993) 

• Soil inpstlan • occupational (mglday) 
NoMtmiJSNE 

Considered to be 50 mgtday (EPA 1991a) 
INTRUSIVE 

Conaldered to be .tao mglday (LANL 1993) 

• Canc.r slope fiiCIDr-oral (mg"'G~)"1 (IRIS, HEAST, or ECAO) 

• Surface .,.., adult (cm2) 
NoNimUINE 

Conlidered to be 5000 cm2 (EPA 1992) 
INTRUSIV! 

Conliderad to be 3200 cm2 

• Cancer slope factor-dermal (~-d)"1 

(See Equdon 3) 

• Adherence fector (~) 
ConsideNd to be 0.2 rngJcm2 (EPA 1992) 

·Skinlblofptlon 
Considered to be 0.1 for organics (EPA 1994) 
Conaidenld to be 0.01 for inorganica (EPA 1994) 

• lnhalalion rate· adult (m3tday) 
Considered to be 20 m3tday (EPA 1991a) 
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VF.' ·• 

-., ~ tlopt ._,r-lnhalallon (mglkg-df1 (IRIS, HEAST, or ECAO) 

. ---""*'Mt-- for soil (m'JIIO) 
.......... &) 

• ,..,_ .... ,......,. fCof (m1~) 
Coulid1recl to be 1.32 x 1cr' m3Jic0 (EPA 1994) 



Equation 2: Direct Exposures to NoncarcinogeniC Constituents in Industrial Soil 

C(mg/kg)•--------------~~-T._ffi~O_x_B_w.~x_ED~0~x3_6~5~d~/~y--------~----~--
( 

1 IRS0 1 SA4 xAFxABS 1 ( IRA4 IRA4 ) ] 

Whefe: 

C(rng.1(g) 

THQ 

aw. 

RfOd 

AF 

ASS 

EF xED -x +-x +--x --+--
0 ° RfD0 106mg/ kg RfDd 106mg/ kg RfD1 VFs PEF 

• Preliminary remedial goal for soil based on exposure to noncarcinogenic constituents (mglkg) 

• Target hazard quotient (unitless) 
Considered to be 1 

• Body weight, adull (kg) 
Considered to be 70 kg (EPA 1991a) 

• Exposure duration· occupational (years) 
NoNINTRUSIVE 

Considered to be 25 years (EPA 1991 a) 
INTRUSIVE 

Considered to be 1 year (LANL 1993) 

• ExpoiUre Frequency • occupational (dly) 
NoNIN1liJSIVE 

Considered to be 200 dly 
Buec:l on 250 dJy (EPA 1991 a) minus 50 workdays when soil is wet or covered with snow 

INTRUSIVE 
Considered to be 90 d/'f (lANl, 1993) 

• Reference dose-oral (mglkg-d) (IRIS, HEAST, or ECAO) 

• Soil ingHtlon • occupational (mglday) 
NoNINTRJSN& 

Conaidered to be 50 mglday (EPA 1991a) 
INTRUSIVE 

Considered to be 480 mglday (LANL 1993) 

• Relerence doH-dermal (mglkg-d) (IRIS, HEAST, or ECAO) 
(See Equation 4) 

• Surface .,.., adult (cm2) 

NoNtmli8NI 
Considered to be 5000 cm2 (EPA 1992) 

INTRUaM 
Considered to be 3200 cm2 

• AdheNnCe tear (mgtcm2) 
~to bw 0.2 il.gic.n2 {EPA 1 D92i 

• Skin .t.orptlon . 
Considered to be 0.1 tor organics (EPA 1 994) 
Considered to be 0.01 for inorganic& (EPA 1994) 

• Reference dose Inhalation (mgJkg-d) (IRIS, HEAST, or ECAO) 

• Inhalation rate· adult (m3tday) 
Considered to be 20 m3tday (EPA 1991a) 

• VolatHization fador for soil (m3Jkg) 
(See Equation 5) 
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• P8fticullde emission tacaor (m1~) 
ContidiNd to be 1.32 x 10..8 m31kg <EPA 1994) 
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Equation 3: Oennal Cancer-slope Factor (CSFd) Based Upon Absorbed Dose 

cancer slOpe tac:lOrS baSed upon administered dOses will be adjuSted for absorption to obtain estimates 
of pote'*al dennat cancer-slope factors (1992). Where absorption factors and oral cancer slope factors 
are available. dennal cancer-slope factors will be calculated using the following equation: 

Where: 

• cancer-slope faclor based on absolbed dose 
oral cancer-slope factor 
• oral absorption factor 

~n 4: Dermal Reference Dose (RfDd) Based Upon Absorbed Dose 

Reference dOleS based upon administered doses will be adjuSted tor absorption to obtain estimates ot 
pot1nt1a1 dermal Nference dosel (1992). Where absorption factors and oral reference dOses are available. 
dennal reference doses wil be calculated using the folowlng equlllion: 

Where: 

RfOiblolbed • reference dose basad on ablort:»ed doH 
AfDMmll.-..ct • oral reference dole 
At,. • or• .t»eorptlon factor 

A-6 

f 
2 
I 
f 

4 
J 
2 
~ 
7 
• 
I 

~ 

) 
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factor) 

• Exposcn lnteMI (a) 
Conlldlwect lo be 28,800 • (8 hr} 

• Oillullwly ~ air (cnr' /$) 
ChemlciiiPidfic 

• Henly's ~ con11an1 (alm-m3tmol) 
ChlmlciHpeclfic 

• Sol-w ... petliiJon coefticient (cm3Jg) 

KocxOC 
Orpnlc carbon c:ont8nt of lOll 
(hction) eon.ldered to be detaull 
of 0.02 
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A-",1.7 
' PIIUf\WORK APPROVAL FORM 

. . . 

\ . · ,. • OOE..&.MO. APPROVE 1h8 field WOik as proposed In the 
......... &Pidild <*alp f!lan tor SWMU 3&003(a), TA-36, tor the decommissioning of 
........ lll*o ..... dnllnfllfd. 

t , DOE-AI.. DO NOT APPROVE the fteld work u proposed for 
tJYIIMQ.._I),T~ a dUcftlld In .. accompanytng Expedled Cleanup Plan tor the 
..... tl .. 'lla.qat .. lnlcltve uptictlnk and drlinlield. 

1'he foiDIItno ,. .... llftlcl the decision for disapproval: 

Date: -----



ANNEX 6.8 
PROPOSED OUTLINE !=OR EXPEDITED CLEANUP REPORTS 

1.0 Summary of Expedited Cleanup 

1.1 Overview 
1 . 2 Expedited Cleanup 

2.0 Site Restoration 

3. o Modifications to the EC Plan 

4. 0 Quantltlea and Types of Waste Generated 

5. o Outstanding Items from the Acceptance Inspection 

1. o Problema Encountered and Lessons Learned 

APPENDICES 

A Analytical Dltl 
B Acceptance Inspection Checklist 
c Waateatream Inventory 
D Photographs 
E Certlflcltlon ot Completion 

; 

·~ ' .i 
·' 
r:. 
' I 

! 

2 
) 
j. 



ANNEX 1.9 
RFI ANALYTICAL REPORTS 
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Loc•tlon Sample I 

ond 

location 10 

S<lptic Tank 

East Blda·1 

TA-36 

:~tic Tank 

East Bldg-1 

TA-36 

Septic Tank 

East Bldg· I 

TA·36 

r---

Septic Tank 

East Bldg· I 

TA-36 

f-· 

--

Values above SALs are shown 1n boldface 
(J) = Indicates estimated value 
NA = Not Applicable. - = Not Avail 

AAB1873 

36·3094 

AABt874 

36·3095 

AAB1875 

36·3095 

AAB1876 

36·3096 

Semple Unlto 

T}'PI 

Sludge ug/l 

{VIIateryJ ugl\. 

ugl\. 

ugl\. 

UQI\. 

ugl\. 

ugl\. 

Sludge ugl\. 

I {Watery} _~;~gil 

ugl\. 

ugl\. 

uail 
ugl\. 

ugl\. 

Sludge ugl\. 
I {Watery) uail 

_Ill!_ I\. 

ugl\. 

.!!!Ill 
uail 
uail 

S<lptic ugl\. 

Water ugl\. 

uail 
ugl\. 

-- ugl\. 

ug!l 

ugl\. 

.!!!Ill 
ugl\. 

ugl\. 

ugl\. 

ugl\. 

ugl\. 

ugl\. 

ug!l 

ug!l 

uall 
ugil 

ug!l 

uall 
uall 

MEASURED CONC~t~ I KATI(1\IS OF CQPQ; FOR ou 1130 

Metalo c::y.nldt SVOCo VOCo 

35 000 Calcium (J) No"" Oet&cted No"" Det&cted No"" Detected 

t5.6 Chromium 

264 Iron (J) 

..3900 Potassium (J) 

50 tO Mag,..ium CJI 

t8 000 Sodium (J) 

5.3 Lead (J) 

11.3 Silver No"" Det&cted None Detected No"" Detected 

27 600 Calcium (J) 

22.9 Chromium 

349 Iron (J) 

t3 000 Potassium (J) 

14 300 Sodium (.Jl 

3.7 Load (J) 

14 Silver No"" Delacted None Dotectad No"" Det&cted 

40 500 Calcium (J) 

252 Iron (J) 

19 600 Potassium (J) 

5820 Mag,..ium {J) 

20 700 Sodium (J) 

8.8 Lead (J) 

10 800 Sllvor 

29 1 00 Aluminum (Jl 

2300 Barium {J} 

259 000 Calcium (J) 

21 Cadmium {J) 

451 Chromium 

73 900 Iron (J) 

68.4 Mercury 

28 300 Potassium (Jl 

18 300 Mag,..ium (J) 

1 000 Manga""se (J) 

24 000 Sodium IJl 

102 Nickel (J) 

290 Lead (J) 

24.2 Selenium 

392 Vanadium (J}_ 

61.4 Cyanide 

. 044 1 4 p-Dichlorobenz-
.049 2 Butanone 

-
.210 Carbon DisuNide 

. 014 1 ,4 p·Dichlorobenze"" 
---

SAlo CRQlo 

mglka malka 

- 1000 

400 2 

- 20 

- 1000 

- tOOO 

- tOOO 
400 0.6 

400 2 

- tOOO 

400 2 

- 20 

- 1000 

- 1000 

400 0.6 

400 2 

- 1000 

- 20 

- 1000 

- 1000 

- 1000 

400 0.6 

400 2 

- 40 

5600 40 

- 1000 

80 1 

400 2 

- 20 

24 0.04 

- 1000 

- 1000 

11000 3 

- 1000 

1600 8 

400 0.6 

400 1 

560 10 

1600 2 

29 0.33 

4000 0.01 

7.4 0.01 

29 0.33 

Background! 

mglkg I 

I 

54400 

34.2 

35600 

6t80 

t6t00 

t880 

39 

-
54400 

34.2 

35600 

6t80 

t880 

39 

-
54400 

35600 

6180 

16t00 

1880 

39 

-
58900 

1140 

54400 

2.7 

34.2 

35600 

0.1 

6180 

16100 

1030 

1880 

26.7 

39 

1.7 

66 

-
-
-
-
-
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MEASURED CONCENTRATIONS OF COPCs FOR OU 1130 

locetlon Sample I Sample Unlto Meta"' Cyanide SVOCo VOCo SALo CRQlo Background 

end Tv.,. mglkg mglkg mglkg 

Location 10 

~tic Tank AAB1877 Septic ugll 17 000 Sliver None Detected None Detected 400 2 -
East of Bldg 36-3097 Water ug/l 42 000 Aluminum (Jl - 400 58900 

TA-36 uall 3350 Barium (J) 5600 40 1140 

t- ug!l 17 8 000 Calcium (J) - 1000 54400 I 
ug/l 30 Cadmium tJI 80 1 2.7 

--- -"'1_/l 780 Chro mlum 400 2 34.2 
ug!l 109 000 Iron (J) - 20 35600 
ug/l 11.5 Mercury 24 0.04 0.1 

ug!l 28 700 Potassium (J) - 1000 6180 
ug/l 17 400 Mag.,...ium {J}_ - 1000 16100 

uall 855 Manganeoo (J) 11000 3 1030 
ug!l 25 600 Sodium (J) - 1000 1880 
ug!l 128 Nickel (Jl 1600 8 26.7 

Ullll 270Load (J) 400 0.6 39 

ug!l 150 Vanadium (J) 560 10 66 
ug!l 
uall .028 Carbon DisuKido 7.4 0.01 -
ug!l .034 1,4 p-Dichlorobenzene 29 0.33 -

~tic Tank AAB1878 S4ptic ug!l 18 300 Sliver None Detected 400 2 -
East of Bldg 36-3097 Water ug!l 20 600 Aluminum (J) - 400 58900 

TA-36 ug/l 16.7 Arsonic - 2 11.6 

ugll 1670 Barium {J) 5600 40 1140 

ug!l 107 000 Calcium (J) - 1000 54400 -
uall 15.4 Cadmium (Jl 80 1 2.7 ---
ug!l 402 Chromium 400 2 34.2 

ug/l 47 400 Iron (Jl - 20 35600 

---- ug!l 3. 79 Mercury 24 0.04 0.1 
j--

25 1 00 Potassium (J) ug!l - 1000 6180 

ug!l 11 600 Magnesium (J) - 1000 16100 

_llg/l 395 Manganeoo (Jl 11000 3 1030 

ug!l 23 400 Sodium (J) - 1000 1880 -
ug/l 60.7 Nickel IJI 1600 8 26.7 

ug!l 142 load (J) 400 0.6 39 

ug!l 364 Vanadium (J) 560 10 66 

uall .023 1 4 p-Dichlorobenzene 29 0.33 -
j--

ugll .038 Carbon DisuKido 7.4 0.01 -
ug!l .006 Chlorobenzene 67 0.01 -
ug/l .013 Chloromethane 6.4 0.01 -

_ugll .015 1,4 p-Dichlorobenzene 29 0.33 -
BHISample AAB1892 Soil mg/l!g _g,_200 Aluminum None Detected None Da18ctod NoneDol8cted - 400 58900 

at Soil Tuft 36-3052 mg/kg 1 140 Calcium - 1000 54400 -
Interface mglkg 3.3 Chromium 400 2 34.2 

mg/kg 9Co~r 3000 -5 15.7 

mg/k.Jl 7030 Iron - 20 35600 

mg/kg 0.21 Mercury 24 0.04 0.1 

mg/kg 122 Manganese ---·-· 11000 3 1030 

mWf<g 4.5 Load 400 0.6 39 
,.-·---

mg/kg 43.2 Zinc 24000 4 101 

Values above SAL' '1own in boldface 
(J) = Indicates estuvalua 
NA = Not Applicable. : = Not Avail. 

2 
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Locllllon S.mplel 

l end 

Locllllon 10 

BH1 Sample 

at2ftinto 

Tuff 

1-· 

BH2 Sample 

at SoHIJI 

Interlace 

BH2 Sample 

at SoHTuff 

Interlace 

BH2 Sample 

at 2ft into 

r-- Tuff 

Values above SALs are shown in boldface 
(J) = Indicates estimated value 
NA = Not Applicable: - = Not Avail 

AAB1894 

36-3052 

AAB1893 

36-3053 

AAB1897 

36-3053 

AAB1898 

36-3053 

S.mple Units 

Type 

Soil mg/l<g 

mg/l<g 

m~ 

m~ 
mg/l<g 

mg/l<g 

mg/l<g 

mg/l<g 

mg/l<g 

mg/l<g 

mWI<a 

I mg/l<a 
mg/l<g 

mg/l<a 

mg/l<a 

mg/l<g 

Soli mWI<a 

mg/l<g 

mg/l<g 

mg/l<a 

mg/l<g 

mg/l<g 

mg/l<g 

mg/l<g 

mg/l<g 

Soil mg/l<g 

m~ 
mg/l<g 

mg/l<g 

mg/l<g 

mWI<a 

mg/l<g 

mg/l<g 

mg/l<g 

Soil mg/l<g 

[~g 
mg/l<g 

mg/l<g 

mWI<a 

mg/l<g 

MEASURED CONCENTRA·. OF COPCs FOR OU 1130 

Met ale Cyanide svoc. 

19 400 Aluminium None Detected None Detected 

3.2 Arsenic 

96.6 Barium 

2.1 Beryllium 

4520 Calcium 

1.4Cadmlum 

13 Chromium 

13 COpfl&r 

19 500 Iron 

0.13 Morot.WY 

2590 Potassium 

3220 UagNSium 

203 UanganoM 

10.6 Load 

28.4 Vanadium 

66.1 Zinc 

1 650 Aluminum None Detectad 

3.9 Chromium 

9 Copper 

6 340 Iron 

0.17 Moroury ----
84.5 ManganoM 

9.6 Lead 

44 Zinc 

.610 D~n-butn>hthalate 

1 970 Aluminum None Detoctad 

3.6Chromium 

10 Copper 

5 560 Iron 

0.18 Meroury 

75.8 Manganese 

9.3 Load 

40.8 Zinc 

.420- 01-n-but~hthalato 

1 110 Aluminum None Detoctad 

5940 Iron 

99.4 Manaanese 

4.7 Load 

38.7 Zinc 

2.100 Bis(2-ethyhxyt)phthalato 

3 

voc. SAL a 

mglkg 

None Detected -
-

5600 

--
80 

400 

3000 

-
24 

--
11000 

400 

560 

24000 

None Detected -
400 

3000 

-
24 

11000 

400 

24000 

8000 

None Detected -
400 

3000 

-
24 

11000 

400 

24000 

None Detectad -
-

11000 

400 

24000 

CRCLa 

mglkg 

40 

2 

40 

1 

1000 

1 

2 

5 

20 

0.04 

1000 

1000 

3 

0.6 

10 

4 

40 

2 

5 

20 

0.04 

3 

0.6 

4 

0.33 

40 

2 

5 

20 

0.04 

3 
0.6 

4 

40 

20 

3 

0.6 

4 

Becka round 

mglkg 

58900 

11.6 

1140 

3.31 

54400 

2.7 

34.2 

15.7 

35600 

0.1 

6180 

16100 

1030 

39 

66 
101 

58900 

34.2 

15.7 

35600 

0.1 

1030 

39 

101 

-
58900 

34.2 

15.7 

35600 

0.1 

1030 

39 

101 

58900 

35600 

1030 

39 

101 

June 1995 
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MEASURED CONCENTRATIOIIS OF COPCs FOR OU 1130 

Locllllon Sample I Sample Unh• ~t ... Cyenkle svoc. voc. 
end Type 

Locllllon 10 

BH3Sample AAB1900 Soil m!¥kg None Detected None Detected None Detected 

I at Soil T ult 36-3054 m!¥kg 

Interface m!¥kg 864 Aluminum{sl 

----- m!¥ke 0.56 Chromlum(s) 

m!¥kg 

mWI<a 

BH3 Sample AAB1901 Soli mWI<g 2 300 Aluminum None Detected None Detected 

2ft into Tutl 36-3054 m!¥kg 2.2 Chromium 

m~a 4 480 Iron 

mQika 180 Manaanesa 

m!¥kg 3Lead 

m~g 22.8 Zinc 

m!¥kg 0.97Cvanlde 

BH4 Sample AAB1903 Soil m~a 3 310 Aluminum None Deteclod None Detacted None Detected 

at Sol 36-3055 m!¥kg 2.3 Chromium 

Interface m!¥kg 4 920 Iron 

m~a 199 ManaaneM 

m!¥kg 2.8 Lead 

m!¥kg 22 Zinc 

BH4 Sample AAB1904 Soli m!¥kg 2 420 Aluminum None Detected None Dotacted None Detected 

&12ft into 36-3055 mQika 2. 7 Chromium 

Tuft m!¥kg 3 620 Iron 

m~a 115 Manaanesa 

m!¥kg 5.1 Lead 

m~a 21.1 Zinc 

mWI<a 

mWI<a 

BH4 Sample AAB1895 Soil mWI<a None Detected None Detacted None Detacted 

2ft into Tuff 36-3055 mWI<a .015 Me1hvlene Chloride 

m!¥kg 

BH5at AAB1906 Soil m~a 2 650 Aluminum None Detected None Detacted . None Detected 

Soil Tuff 36-3056 mWI<a 7 770 Iron 

Interface m~a 141 Manaanese 

mW~<a 5.1 Lead 

mWI<a 45.8~nc -

Values above SA' $hown in boldface 
(J) = Indicates e\. jj value 
NA = Not Apphca~ = Not Avail 

"~ 
4 

SAL• CROL• 
mglkg mglkg 

- 40 

400 2 

- 40 

400 2 

- 20 

11000 3 

400 0.6 

24000 4 

1600 2 

- 40 

400 2 

- 20 

11000 3 

400 0.6 

24000 4 

- 40 

400 2 

- 20 

11000 3 

400 0.6 

24000 4 

5.6 0.01 

- 40 

- 20 

11000 3 

400 0.6 

24000 4 

Bec~ground 

mglkg 

58900 

34.2 

58900 

34.2 

35600 

1030 

39 

101 

-
58900 

34.2 

35600 

1030 

39 

101 

58900 

34.2 

35600 

1030 

39 

101 

-
58900 

35600 

1030 

39 

101 

,lurt ' 
.195~ 



Loc.tlon Samplal 

and 

Loc.tlon 10 

BH5at 

2 It into 

Tuff 

f--

BH6 Sample 

atTutl 

Interface 

BH6 Sample 

2ft into 

Tuff 

Values above SALs are shown on boldface 
(J) = Indicates estimated value 
NA = Not Applicable. - = Not Avail 

AA81907 

36-3056 

AAB1909 

36-3057 

AA81910 

36-3057 

Sample Units 

Type 

Soil mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

m!llkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

Soil mg/kg 

m~k 

mQ/k 

mglkg 

m~kg 

mglkg 

mglkg 

Soil m!llkg 

mglkg 

mgikg 

m_gikg 

mg/kg 

m!llkg 

mgikg 

mglkg 

mglkg 

mglk_g 

mglkg 

m!llkg 

mglkg 

m~kg 

m~kg 

MEASURED CONCENTRATif;f 

Metals Cyanide 

12 500 Aluminum None Detected 
-· 

2.4 Arsenic 

108 Barium 

1.5 Beryllium 

2 800 Calcium 

8.8 Chromium 

8.1 Copper 

14 600 Iron 

1 720 Potassium 

2 290 MagnHium 

278 Manganese 

9.6 Nickel 

11.2 Lead 

18 Vanadium 

37.6 Zinc 

1 870 Aluminum None Detected 

2.5 Chromium 

5.6 CollP&r 

6 530 ~on -
158 Manganese 

5.4 Lead 

40 Zinc 

23 700 Aluminum None Deteellld 
-· 

4.1 Arsenic 

95.8 Barium 

2 Bervllium 

4 270 Calcium 

15.9 Ctvomium 

11.9COilllar 

22 700 Iron 

2 290 Potassium 

4 070 Magnesium -
168 Manganese 

11.1 Nickel 

18.1 Lead 

28.6 Vanadium 

59 Zinc 

IF COPCs FOR OU 1130 

svoc. VOCe SAL a 

mglkg 

None Detected None Detected -
-

5600 

-
-

400 

3000 

-... _ 

-
-

11000 

1600 

400 

560 

24000 

Nona Oeteellld None Oeteellld -
400 

3000 

-
11000 

400 

24000 

None Detected None Oeteellld -
-

5600 

-
-

400 

3000 

-
-
-

11000 

1600 

400 

560 

24000 
-----

5 

CRQLa 

mg/kg 

40 

2 

40 

1 

1000 

2 

5 

20 

1000 

1000 

3 

8 

0.6 

10 

4 

40 

2 

5 

20 

3 

0.6 

4 

40 

2 

40 

1 

1000 

2 

5 

20 

1000 

1000 

3 

8 

0.6 

10 

---~-

Background I 

mglkg _I 

I 

' 

58900 

11.6 

1140 

3.31 

54400 

34.2 

15.7 

35600 

6180 

16100 

1030 

26.7 

39 

66 

101 

58900 

34.2 

15.7 

35600 

1030 

39 

101 

58900 

11.6 

1140 

3.31 

54400 

34.2 

15.7 

35600 

6180 

16100 

1030 

26.7 

39 

66 

L_ ____ 1Q!__ 
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