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EXECUTIVE SUMMARY

This interim action (IA) plan summarizes the proposed corrective action activities at consolidated potential
release site (PRS) 53-002(a)-99, in Los Alamos National Laboratory (LANL or the Laboratory), The
conselidated PRS consists of three impoundments (two nerthern and one southern) that were once
identified as a Irealment, storage, and disposal (TSD) unit, regulated under the Resource Comservation
and Recovery Act (RCRA), and are now being addressed under corrective action, These two northarn
surface impoundments received sanitary wastewater (1969-1993) and radioactiva and Industrial
wastewater {1969~1989) from various Technical Area 53 (TA-53) faclilitios, as wall as septic tank sludge
from other Labaoratory facilities, Both impoundments are currently Inactive and dry.

In 1994/1995, and again In 1999/2000, samplos were collected withln and around the norihern surface
impoundments 10 characlerize the nature and extent of the cortamination, Analysls of the data has
getermined that the concenirntions of the radionuclides and carcinogenic chemicals within the dried
sludge and clay liner of both impoungmaents surpass the target fevels of 15 mrem/yr and 10" risk,
raspectively, Therefore, the Laboratory proposes cleanup aclivities to reduce the contaminant risk Lo
acceptable levels,

This plan summarizes the data fram the sampling aclivities and describes the field activilies and methods
that the Laboratery proposes 1o use (o remove the dried sludge and clay liner within the boundaries of the
northern surfoce impouncdments, Confirmatory samples will be collected to verify that the sludge and clay
liner hove been ramoved. A risk/dose assessmant will be conducted foliowing the completion of this
corrective action to determine if the level of risk/dose assoclated with contaminants In the underlying tuff
Is within acceplable levels,
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1A Pian for PRS 53-002(s)

Acronyms and Abbreviations

ASTM American Seciety for Testing and Materials
CA gorrective action

COPC chemical of potential concern

DCE US Departmont of Energy

EPA US Environmental Protection Agency

ER anvironmental restoration

FIMAD Facllity for Informatien Management, Analysls, and Display
FR Federal Rogister

HASL Haaith and Safety Laboratory

H hazard index

HQ hazard quotient

HSWA Hazardous and Solid Waste Amendmonts
1A intarim action

M Interim measure

LANL Los Alamoes Natlonal Laboratory

LANSCE Los Alamos Neutron Science Center

NMED-HRMB New Meaxico Environment Department HaZardous and Radloactive Materlals Bureau
NMED-HWB New Mexico Environment Department Hazardous Waste Bureau (farmerly NMED-HRMB})

NFA no further action
PCB polychiorinated biphenyl
. PRG preliminary remediation goal
PRS potential relanse site
QAQC quality assurance/quality control
RCRA Resource Consarvation and Recavery Act
RESRAD residual radioactive materlal (computer code)
RFI RCRA facliity investigation
SOP standarg operating procedure
SVOC semivolatile organic compound
swmu solid waste management unit
TA tachnical area
TAL target analyte list
TSD treatmient, storage, and disposal
UcL uppe! confidence limit
vog volatile erganic compound
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IA Pian for PRS 53-002(a)

10  INTRODUCTION

This document describes the A proposed for consolidated PRS 53-002(a)-99 within TA-53 of the
* Laboratory. The |A activities will be conducted by LANL's Environmental Restoration (ER} Project RCRA
Corrective Action Focus Area and its subcontractors. Figure 1.0-1 shows the location of TA-53 raletive to
other TAs within Laboratory boundarles, Figure 1.0-2 shows the location of the PRS within TA-53,

1.1 Purpose and Scope
The objective and scope of the |A for PRS 53-002(2)-99 Include the following tasks:

s Removing all ¢f the dried sludge and the clay lirer from both surface impoundments 1o reduce the
concentrations Of chemicals of potential concern (COPCs) within those media,

s Managing the waste,
» Packaging and transporting Lhe waste to an appropriate facility,
o Confirming that all of the sludge and all of the clay liner have been removed,

» Verifying that removal activitles have reduced the polential risk and dose to acceptable levels by
¢collecting confirmatery samples, and

= Proparing an |A report that deseribes the remedial activities perfermed at the site, the analytical
results of samples collected following the IA, and the data assessments,

The boundaries of the impoundments will determine the extent of the removal, Each impoundment is
210 ft long by 210 ft wide by 6 ft deep. The clay liner is approximately 4 in, deep, with up 16 6 in, of
accumuiated dried shudge overlying the liner,

12  Regulatory History

PRS 53.002(a) Is a solid waste management unit (SWMU) listed in Module VIl of the Laboratory's
Hazardous Waste Facliity Permit, The two northern impoundments were combined with the southern
impoundment [formerly PRS 53.002(b)] to form consolidated unit PRS 53.002(a)-99 as part of the Annual
Unit Audit in Aprit of 1999 (LANL and DOE 1999, 83175).

The status of the TA=53 Impoundments was ¢hanged from RCRA TSD units to corrective action (CA}
units, which are addressed by RCRA's Hazardous and Solid Waste Amendments (HSWA), This was'
done by means of a leller from the New Mexice Environment Deportment Mazardous and Radloactve
Materials Bureau (NMED-HRMB) to the Depariment of Energy (DOE)Y/LANL dated July 21, 1997, The
letter states that "8 change in status of the three Surface Impoundmenis af TA-53 from a Treatment,
Storage, Disposal {TSD) Unit 10 a Cerrective Action Status under the Mazardous and Solid Waste Act
(HSWA) has been approved” (NMED 1987, S6380). This change was established with NMED through an
extensive hazardous-waste determination process, which was substantiated through verbal discussions
as well as supporting correspondence, The following discussion summarizes the activities that led the
NMED-HRMB (now the NMED-HWB) to approve the change in status ¢f TA-53 impoundments from
RCRA TSD units {0 HSWA CA units,

The impoundments had been “proteciively” ingluded in the Laboratory's RCRA Mazardous Waste Permi
Application based upon the presence of hazardous constituents; Part A was submitted In January 1981
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" " JA Plan for PRS ss.wz(a) A

L and Part B.was’ submlued In July ‘!991 In chember 1997, initlal discussions with NMED were heid

B regarding the possibility that the hazardous constituents present In the impouncments might not have

; - originated from hazardous waste, This is consistent with the clarification within the final ruie from the .
. Envirenmental Protection Agency {(EPA), which states that wastes are not presumed to be hazardous

- under RCRA merely because they contain hazardous constituents (57 FR 12, January 2, 1992). On
January 15, 1992, the DOE forwarded & Ietter te NMED to follow up on the discussions from the initial
meetlng (DOE 1992, 64216). .

To make a waste de!armlnation regardlng the materials wlthln the impoundments, LANL embarked on.an
- ‘extansive process of objectively reviewing the operational processes as well as past and present waste-
"' management practices assoclated with the generation of wastes discharged to the impoundments, These
activities ware consistent with EPA's rule regarding hazardous waste determinations (47 FR 12727’
. February 26, 1980 and 48 FR 2519, Jenuery 19, 1983).

The rasult of thfs exhaustive review of information was the determination that the wastes dischargedto .
the impoundmants did not criginate from listed hazardous waste, In addition, sampling and analysis of the
contente of the impoundmaents verified that the impoundments did not contain characteristic hazardous

. wasle, This informotion was shared and discussed with NMED at an April 15, 1997, monthly meeting,

where ft was dacided to change the threa impoundments at TA.53 from TSD status 1o CA status,

‘On May 19 1997, DOE forwarded a lelter (DOE 1997, 64130) to NMED to confirm the change in status.
NMED officlally approved the change in status of the TA-S3 Impoundmants in a July 21, 1987, letter. In
this letter, NMED-HRMB stated that *a ciosure plan for the impoundments Is no longer necessary” (NMED

- ‘1997 56380).

' In msponse 10 the change In regulmory siatus, and as raquested by NMED (NMED 1997, 56380) ER
- Project personnel prepared and submiited the *RCRA Facllity Investigation RFI Work Plan and SAP for

© "Potentlal Reloose Sites 53-002(a), $§3-002(b) and Assoclated Piping and Drainages” (LANL 1598, 58841),
“'This work plan/SAP and a SAP addendum were both approvad by NMED on August 8, 2000 (NMED

, 2000 64821).

1'.3' - Rationale for Proposed A

The rationale for condueting the 1A at PRS 53-002(a)-99 is to reduce the potential risi/dose associated

' with contaminants present at the Impoundmaents by removing the socurce. The screening levels that were

- used 1o determine the potentlal risk ond dose at the impoundments are based on residential and industrial

oxposure scenarios. They correspond (o a dose of 15 mrem/yr for a residentlal scenario and a dose of 30

_ mrem/yr for an industrial scenario for radionuclides, a 10 cancer risk for carcinogens, and 8 hazard
‘quotienthazard Index (MQ/MI) of 1 fer noncarcinegens, Following the |A, a risk/dose assessment of the

- impoundments and the surrounding area will be parformed to datermine whether residual contamination,

"It any exists, poses an unacceplable level of risk or dose under current and projected future land use.

ER2001-0702
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IA Plan for PRS 53.002(a)

20 PREVIOUS SITE CHARAGTERIZATION

2.1 SHe Description and Operational History

PRS 53.002(2)-99 is located in TA-53 on Mesita de Los Alamos, which is bounded 1o the north by Los
Alamos Canyon and to the scuth by Sandia Canyon. Mesita ¢e Los Alamos is comprised of Bandelier
Tutf, which is a series of ashfall and ashflow units that cap the mesa,. The surface impoundments were
excavated into Tshirege Unit 2b (Qbt 2) of the Bandelier Tutf, Cooling and tectonic fractures and fraclure
zones are common In the unit, The depth to the regional aquifer at TA-53 is estimated 10 be 1000 ft below
land surface, The main activity at TA-83 centers around Los Alamos Neutron Science Center (LANSCE)
and assoclated exparimental areas, LANSCE comprises a high-power proton linear accelerator and a
variety of associated experimental areas and spectrometers,

PRS 53-002(a)-99 includes the three surface impoundments and associated piping and drainages within
TA-83. This 1A will focus on only the two northern surface impoundments, which were constructed in 1969
and are clay-lined engineered structures designed to treat wastewaters via retention of solids and
evaporation of liquids, The surface impoundments were constructed by excavaling into native tuff which
was then pulverized and used as enginegred material for constructing the side slepes, The pulverizad tuff
was placed in layers and compacted to 90% of the maximum denslity as defined by the Modified Proctor
(ASTM D1557) as the first layer of the engineered structure (LANL 1992, 29413),

The clay liner, the next layer of engincered material overlying the pulverizoed tuff, consists of a 4-in. layer
of bentonite clay. The clay liner was compacted 10 95% of maximum density (LANL 1992, 29413), Gunite
was applied lo the side slopes of the northern impoundments as a liner (4 to 6 in, thick) for the side walls,
Each impoundmaent is 210 # long by 210 ft wide by 6 ft deep and hos o liquid storage capacity of
approximately 1.6 milllon gal. The primary discharges into the surface impoundments included sanitary
and radicactive wastewater from various TA-53 faciilties, as well as septic tank sludge from other
Laboratory facilities, To minimize the volume of waler discharged to the outfall, two Aqua Aerobics
surface lurbine aerators were used in eagh impoundment for agratien and enhanced evaporation,
Currently, the northern surfoce impoundmonts are inactive and dry.

TA-53 Is an industrial area currently used for various experimental physics programs. The Laboratory
does not anticipate any change from this Industrial use in the futura (LANL 1995, 57224), Security
measuras such as laboratory badges or escor for entry, along with the locked gate at the road (o the
impoundmonts, effectively reduce the possibility of inadvertent site intrusion,

2,2  Previous Field Investigations

The sludge and water in the two northern surface impoundments were characterizec by four separate
evenis:

1. sampling by the DOE Headquarters environmental survey in 1988 (DOE 1989, 15367),

2. sampling by the Laboratery Environmental Compliance Group (ESH-8) in 1991 and 1992,
3. sampling by the Laberatory ER Project In 1994/1995, and

4, sampling by the Laboratory ER Project in 1999/2000,

ER2001-0702 5 November 2001
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IA Plan for PRS 53-002(a)

221 1988, 1991, and 1992 Sampling Campaigns

The data generated duting the first two sampling campaigns were not able to be validated due to a lack of
quality control measures. Therefore they could only be used for qualltative purposes (in accordance with
ER Project protocals). The dota were used 10 guide the selection of analytical suites for the interim status
clesure plan, which was submitted to NMED iin 1994,

222  1994/1995 Sampling Campaign

The ER Project conducted sampling at the nonthern surface Impoundments in 1994/1995 to assess the
nature of the contamination and to determinea if contaminants ware migrating out of the surface
Impoundments, Samples of the sludge, the bentonite clay liner, the tutf below the bantenite liner, and the
tutf below the gunite liner around the perlphery were collectad from the northern surface iImpoundments,
These samples were analyzed for target analyte list (TAL) metals (EPA SW-846 Method 6010A); mercury
(EPA SW-846 Mathod 7471); total cyanide (EPA SW-846 Mathod 5010); reactive sulfides (EPA SW-046
Method 6030); semivolatile organic compounds (SVOCs) (EPA SW-846 Method 8270); volatile organic
compounds (VOCs) (EPA SW.846 Method 8260); pesticides and polychiorinated biphenyls (PCBs) (EPA
SW-846 Method 8080); herbicides (EPA SW-846 Method 8152); isotopic uranium and plutonium (alpha
spectroscopy); and strantium-90, tritium, and gamma-emitting Isotopes (gamma spectroscopy, HASL-
300). Sample locations for the 1994/1995 sampling campaign are shown In Figure 2,2+1, Data from the
1994/1995 sompling campaign ware used quantitatively to halp design the 1998 RF! work plan and SAP

(LANL 1998, 58841).

2.2.3 1999/2000 Sampling Campaign

Thero ware gaps In the source term data that ex|sted for this sha after the 1984/1995 sampling campaign,
In addition, NMED had required the Laboratery to submit an R=i.work plan for the corrective action
process for the impoundmants, A decision had beer: raade that the site would net follow the RCRA
closure path. Subsequent sampling per the 1998 R work plan (LANL 1998, 58841) was conducted in
1999/2000. Samples collected at depth beneath the clay liner ware needed 0 assess the movement of
contaminants through the vertical profile, The PCB data collected during the 1994/1995 sampling
campaign at the nerthemn surface impoundments were of questionable quallty; therefore, PCBs were
resampled and reanalyzed. It was also unknewn what percentage of chromium VI made up the total
chromium eoncentrations, Sample locations for the 1999/2000 sampling campalgn are also shown in

Flgure 2.2-1,
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2 3 Assessment of the 1994/1995 and’ 1999/2000 Sampling Data

Th:s sect:on addresses the sampllng campalgns (data gathered by the ER Project) in 1994/1895 and

. 1999/2000. Samples of the sludge, bentonite clay liner, and the tuff below the clay liner were collected
-+ from the northern.surface iImpoundments, These samples were analyzed for TAL metais (EPA SW-846.

" 'Method 6010A); mercury (EPA SW-846 Method 7471); total cyanide (EPA SW-846 Method 9010);

" reactive sulfides (EPA SW-846 Method 9030);. SVOCs (EPA SW-846 Method 8270); VOCs (EPA SW-846
" Methaod 8260); pesticides and PCBs (EPA SW-846 Method 8080); herbicides (EPA SW-846 Method
8152|' Isotopic uranium and plutenium (alpha spectroscopy); and strontium-90, tritium, and gamma-
ernmlng Isotopes (gamma spectroscopy, HASL-300). :

AII tha avallable ER data were compiled for PRS 53-002(a)-99 and validated by a chemist in the Analysis

'- ~ and bssessments Focus Area of the ER Project. The validated data were obtalned from the Facliity for .

_ Information Management, Analysls, and Display (FIMAD), The data from each Impoundment (northeast
" and narthwest) were evaluated separately. Nondetect and rejected data (Us, UJ -, or R-gualified) were
‘eliminated from the organic and radionuclide contaminant’ groups for the screenlng assessment, The R-
-qualified data do not atfect the declsion to conduct thls corrective action. Field duplicate samples were

also elimmated from the screenlng assessment,

The Invarganic and radionuclide data were [nitlally compared to soll. background and fallout values

' obtainad from *Inorganic and Radionuclide Background Data for Solls, Canyon Sediments, and Bandelier

Tuff at Los Alamos Natlonal Laboratory” (LANL 1998, 59730). The clay liner and sludge samples were
compared to the all-horizons background values, and the tuff samples were compared to the Qbt 2
background data, The all-horlzons background values represent concentrations of naturally occurring:
-chemicals In the surrounding soll, Although there are no established background values for elther sludge

Lor enmneered materlals, the all-harizons background comparison was done 10 help identify those

inorganic chemicals and’ radionuclides elevated above naturally occurring concentrations.

~ Any inorganic chemlcals and radlonuclldes thaz were not detected above background or fallout values
.were astumed not o poss a potential risik/dose and were therefare eliminated from further evaluation.
Hows: ver, because the Intent of this IA is to completely remove the sludge and clay liner, any potentlal

" risk/dose assoclated with the excluded Inorganic chemicals and radionuclides In.the sludge and clay liner
wlill be eliminated. Tables 2.3-1 through 2.3-3 contaln the frequency of detection above background

' .' -vali:es for the inorganic chemicals, the frequency of detection above background/fallout values for the
e .adlonuclldes. and the frequency of detection for organic chemicals. Any analyte that had no detected

R

. " valyes was also eliminated. Atthough the frequency-af-detection tables. Include essential nutrient (l.e.,

" ealclum, magnesium, potassium, and sedium) and reactive sulfide data, these data were not screened as

" COPCs for this. IA because no toxicity dota oxist for these anaiytes. Essential nutrients are not toxic at
- amblent or near-amblent concentrations. ' e

Based on the 'comparlson to background and fallout values, as well as the evaluation of detected erganic
~ chemicals, the following. COPCs have been identlfied in the sludge and clay liner:

.. Inorganlcchemlcals—nntlmony. cadmium, calcium, total chromium, copper, lead, magneslum.
' mercury, nickel, selenlum, silver, thalllum, and zinc;

. '.Radlonuclldes—ceslum-'l 34, cobalt-60, europlum-152, plutonium-238, plutoniums239, sedium-22,
. qtrontlum-BO and tritium; and ‘

. Organic chemlcals-—acotone argclor-1254, aroclor-1260, benzene haxachloride (BHC)alpha-),
BHC[gammas), bis(2-ethylhexyl)phthalate, 2-butanone, 4,4'-DOT, 4,4-0D0D, 4,4-DDE, dieldrin,
endosulfan ), endrin, heptachlor, methylena chloride, toluene, and trichloroethene,

8 | | ER2001-0702 °




1A Plan for PRS 53-002(a)
Table 2.3-1
Frequency of Inorganic Chemicals Detected
Above Background Values in Sludge and Clay Liner
" Frequency of
Numberof |Numberof| Concentration | Background | Detects Above
Analyte Media Analyses Detects Ronge {mglkg) Volue {mp/hg) Bachground Value
Aluminum Sudge | 24 34 1370 to 8110 29200 0ra4
Clay liner | 34 34 21510 9160 29200 034
Antimony Sludpa | 34 26 0.12 10 3,02 0.83 1/34
Clay liner | 34 18 0.093 to 11" 0.83 0/34
Arsanic Siudge | 34 34 1.02 t0 6,72 8.17 0/34
Clayliner | 34 34 0.57 to 3.7 8,17 i 034
Barium Slidge | 34 34 2310 173 295 034
Clay liner | 34 34 281095 295 a4
Beryllium Sludge | K 34 01110 0,71 1.83 0/34
Cloyliner | 34 34 0.21 10 0,89 1,08 0/34
Cadmium Sludge | 34 4 0.23 10 3.29 0.4 31134
Clay {iner 34 34 0.026 10 Q.77 0.4 2434
Calcium Sludge 3 34 2370 10 19800 6120 15134
Cloy liner K] 34 540 10 4600 6120 0/34
Chromium, Sludge 4 o {0.04 10 210) NA 04
hexavalent Cloy liner NAP NA NA NA NA
Shromium, Sludge 34 34 76110317 18,3 8/34
total Clay finer a4 34 1,06 to 6.1 19.3 034
Cobalt Sludge 34 34 1.55107,18 8.64 0134
Clay liner 34 <2 0.05910 3,33 8.64 0134
Copper Slugge 34 34 394 to 1070 14,7 34734
Cloy liner 34 34 0.44 10 B8.7 14,7 15134
Cyonide, total Sludge 34 0 {244 to 500) NA /34
Clay liner NA NA NA NA NA
Iron Sludge K2 34 3590 1o 10300 21500 /34
Cipy liner 34 34 558 10 8340 21500 0134
Lead Slugge 34 34 87110138 223 16134
Cloy Hner 34 34 5920 338 22,3 1134
Magnrosium Sludge KD 4 484 to 6160 4810 3134
Clay linor 34 K] 73.4 101760 4610 0734
Manganese Sludge 34 34 49.2 1o 369 671 0134
Clay tiner 34 34 €3.4 10228 &7 0/34
Marcury Sludge 34 34 0,230 2,88 0.1 34734
Clay liner 34 34 0.0035 0 0.11 0.1 1734
Nickel Sludge 34 K 31516171 154 134
Clay liner 34 34 0.881% 105 154 0/34
ER2001-0702 9 November 2001
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1A Plan for PRS 53-002(a)

Table 2.3+1 (continued)

Frequency of Detects
Numberof |Numberof Concentration | Bachground | Above Background

Analyte Madia Annlyses | Detects | Range(mglhg) (Value {mglkg) Value
Potossium Sludge W 34 313 1 810 3480 34
Clay liner 34 34 105 to 1680 2460 a4

Selonium Slugge k7] R 020110215 1.52 12034
Clay liner 3 18 01510 [0.5) 1.52 (VK

Sliver Slugge <I 3 X 0.7021019.7 1 3134
Clay liner 34 1 029101 1 Ci34

Sadium Sludpe M 34 116 10 3530 918 13134
Cloy liner k2] 34 89.8 o 387 9185 Or

Suifide, Sludge 34 34 0.015104.70 NA M4
roactive Clay liner NA NA NA NA NA
Thalllum Sludge M &3 0,208 to [1] 0.73 134
Cloy liner K2 14 0.204 10 2,14 0.73 5134

Vanadlum Slutge 34 34 4.47 1033.5 29.6 Va4
Clay liner 34 34 07510 12.6 39,6 O34

2inc Sludge 34 M 69.4 10 838 43.8 34734

Clay liner M M 12.7 10 131 48.8 12134

Values In squam brackets indicate nondelected results,
®  NA = Not analyzed.
Table 232

* Frequency of Radionuclides Detected

Above Background/Fallout Values [n Sludge and Clay Liner

- November 2001

Frequency of
Number | Number | Concentration Background! | Detects Above
of of Range Fallout Values |  Background!
Analyte Medla Analyses | Detects {pCilg) {pCllg) Fallout Values
Amoriclum-241 Sludge KZ ] 0 [+1.88 10 2,651" 0.013 034
‘ Clay liner 24 0 0,22 to 0.18] 0.013 Q134
| Caslume134 Clay finer < 33 [-0.0047] 10 22.6 NAP 33134
Coslum=137 - Slugge 34 0 [0.73 to 1.61) 1.85 /34
‘ Clay liner 34 0 [-0.032 to 0,14) 1,85 /34
Cobalt-80 Sludga 34 34 358104740 NA 34734
= Clay liner 34 33 | (01710423 NA 33734
Europlum«152 Sludge 4 1 [+0.831tc 5.68 NA 11734
. Clay liner 34 Y] [-0.17 10 0.23] NA VK
Plulonlum«238 Sludge 25 19 [0.01] t0 0,03 0.023 19125
Clay liner 34 0 [+0.0033 to 0.066) 0.023 w34
Plutonlume239 |  Sludge 28 14 Oto008 | 0054 14728
| Clay liner 34 0 | [0.0077t00.088) |  0.054 /34
10 ER2001-0702




IA Plan for PRS 53-002(s)
Table 2.3-2 (continued)

Frequency of

Kumber | Number | Concentration Background! | Detects Above

of of Range Fallout Velues |  Bachground/

Analyte Modia Analyses | Detects {pCllg) {pClig} Fallout Values
Ruthgnium-106 Sludge 34 ] [:7.57 19 17.3] NA 0134
Clay limer 34 0 [-0.43 to 0,64] NA 0/34
Sodium.22 Sludge 34 7 [-0.048] 10 2.4 NA 7134
Ciay liner 34 0 {0te0.22) NA 0r34
Strontium«90 Sludge 34 9 [-0.83] 10 3,86 1.31 8/34
Clay liner 34 4 .22]10 211 1.31 4/34
Tritium Siudge 34 34 2.3810404,57 0.78 34134
Clay liner 34 4 03110477 0.76 20034
Uranlum.234 Sludge 34 3 0.47 10 2.54 2.59 0134
Cloy liner 34 30 0,74 401,23 2.58 0/34
Uranium.235 Sludge 34 28 001w 012 0,2 0134
Clay liner 34 0 1+0.0082 10 0.16) 0.2 0134
Uranium-238 Studge 3 34 0.4510 1,64 229 | 0/34
Clay liner 34 33 0741012 2.28 { 034

*  Values in square brackels indicals nondatecied resuils,

® NA » Not analyzed.

Table 2,3-3
Frequency of Organic Chemicals Detected in Sludge and Clay Liner
Numberof | Numberof |Conceniration Range| Frequency of ‘
Analyte Med(a Analyses Detects (mglkg) Detects
Acotone Sludge 36 i) [0.006G)* to 1,85 27136
Clay liner 3 15 0.0033 to [0.1] 15134
Aroclor-1254 Sludge 70 59 [0.034] to 25 59170
Clay liner 89 15 [0.00406] to 10 15168
Aroclor-1260 Sludge 70 18 1003316 T 19170
Clay liner 69 15 10.00406 t0 3.9} 15/89
BHCloiphas] Sludge 70 5 [0.0017 10 0,35} 570
BHClgammas] Sludge 70 1 10,0017 to 0.35] 170
Clay liner 69 1 0,00076 10 [1.32) 1169
Bis{Z2-ethylhexyl) Slugpe 34 14 1.8510 4.9 14034
phthalate Clay liner 34 7 0.17 10 [3.32] 7/34
Butanone(2-] Sludge 36 19 0.021 t0 0.24 19738
DDD4,4%) Clay liner 69 1 0001910 0.39) | 1169
DDE[4,4%] Studge 70 ] 8 [0.003310 0.7 | 870
ER2001-0702 11 November 2001
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IA Plan for PRS 53-002(a)

Table 2.3-3 {continued)
Numberof | Numberof |Concentration Range| Frequency of
Analyte Media Anplyses Detocts {malkg) Detects
DDOT[4,4%) Sludge 70 3 [0.0033 ta 0.7] 370
Clay liner €9 2 10,0018 1 0.39] 269
Dieidrin Clay liner 69 4 {0.0016 10 0.39) 4160
Endosulfan i Sludge 70 7 {0.0017 to 0.35) 70
Ciay liner 69 2 [0.0016 o 0.33) 2/69
Engrin Sludge 70 3 16,0033 10 0.7) kTrds]
Clay liner 69 8 [0.0016 0 0.39] 8/69
Haptachlor Clay liner 69 1 [0.0016 10 0.33] 1/69
Mathylone Sludge 36 15 [0.0055) to 0.063 15136
chiride Clay liner 34 8 0.0027 10 {0.05] 8134
Toluene Sludge 36 3 10.0055 10 0.02) 336
Clay liner 34 1 0.0012 10 {0.03) 1/34
Trichloroathune Sludge 38 2 0.00027 16 10.02 2138

“ Values in squam brnchets Indicalo nondetected resuits,

24  Screening Eveluation

The maximum detected concantration for each COPC was compared with the appropriate screening
actlon fevel (SAL). The SALs for nonradionuclides were calculated bosed on the methodology In
Appendix C of the approved Installation Work Plan (LANL 1998, 62060) or provided in NMED guidance
(NMED 2000, 68554), The paramaters used Included the most current values presented in EPA Region 6
and /or NMED guidance (EPA 2000, 68410; NMED 2000, 68554), The SALs for radlonuclide COPCs
used In this evaluation were calculated using RESRAD Vaersion 5,95 computer code and based on the
approach described In "Derlvation and Use of Radionuclide Screening Action Levels,” (LANL 2001,
69683). The SALs reflect a residentiol exposure scenario in which expesure Is bosed on 24 hours per day
and 350 days per year, The comparlson is done separately for noncarcinogens, carcinegens, and
radlonuclides. The SALs for noncarcinogens are based on an HQ of 1; those for carcinegens are based
on a target cancer risk of 10; and those for radionuclides are based on a radiation dose of 15 mremiyr.,

The maximum detected concentration for each COPC was also compared with the appropriate industrial
screening level, The Industrial screening levels for nonradionuclides wera calculoted based onthe
methadology and paramaeters provided In EPA Region & guldance (EPA 2000, §8410). The Industrial
screaning levels for radionuclide COPCs used In this evaluation were calculated using RESRAD Version
6.1 and based on parameters presonted In LANL guldonce (LANL 2000, 66801). The industrial screaning
levels raflect a industrial exposure scenarlo for an outdoor worker In which exposure Is based on 8 hours
per day and 250 days per year. The comparison is done separately for noncar¢inogens, carcinogens, and
radienuelides. The Industrial screening levels for noncarcinogens are based on an HQ of 1; those for
carcinogens are based on a target cancer risk of 10°%; and those for radionuclides are based on a

radlation dose of 30 mremyyr,

Appendix B presents the maximum congentrations of cach COPC in each medium and impoundment,

~ Appendix C contains the colculated risk/dese for the residential and industrial scenarios for each COPC.
Of the COPCs presented in Appendix C, only those that were greater than their SALs In at least one

medium for each lagoon are presented In Tables 2.4+1, 2.4-2, 2.4-3, and 2.4-4, The tables include the

risk/dose calculations for media as waell as eithar the residantial or Industrial exposure scenarios.

" November2007 -
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1A Plan for PRS 53-002(s)

Table 2.4-1

SALs, COPC Concentrations and Resultant Doses, Cancer Risk, and HQs
for the Siudge Layer in the Northern Impoundments at TA-53

, Maximum Dose
Analyte SAlLsg Concentration {mremlyr) Cancer Risk HQ
NORTHEAST IMPOUNDMENT
Radionuclides (pCl/g)
Cosium-134 2.3 NA® - — —
Cobalt-60 1.2 1070 8917 — -
Euraplume52 2.7 57 21.0 —_ —
Sodlum=22 1.5 2.4 16.0 — —
Strontium-80 5.7 3.8 6.8 — —
Tritium 880 406 4.8 — —
Carcinogens (mg/kg)
Aroclor-1254 0.22 25 — 1,14 E.04 e
Aroclor-1260 0.22 3.5 — 1.50E-05 s
Dieldrin 0.03 NDS | — - —
Noncarcinogens {mg/kg)
Aroclor-1254 1.1 25 — — 2.7
Copper 2800 1070 — — (.38
Cyanide, total 1200 500 w— — 0,42
Lead 400 135 — — 0.34
Thallium 8.1 0.92 | —_ - 0.18
o NORTHWEST IMPOUNDMENT
Radionuclides (pClig)
Coslum.134 23 NA —_ — | -
Coball«60 1.2 4740 209500 — —
Sodiums22 1.5 2.1 14 -— -_—
Strontium=90 57 2.2 3.8 s —
Carcinogens (mg/kg)
Aroclor-1254 0.22 9.0 — 4. DOE.05 o
Arocior.1260 0.22 3.9 — 1,77€-08 -—
BMClaiphas] 0.08 0,12 — 1.20E-08 —
Bis{2~ 35 94.9 -— 2.71E-06 —
oihyihaxyl)phthaiate
Nongarcinogens (mg/hg)
Aluminum | 74000 8110 - — 0.11
Aroclor-1254 1.1 9 — - 8.2
Copper 2800 569 — o 0.20
Lead 400 77 — b 0,19
Margury 23 2.9 — e .13
Thalllum 8.1 0.68 — — 0.11

* NA = Not analyzed,
L Not applicable,
© ND = Not delacled,

ER2001-0702
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. 1A Plan for PRS 53-002(8)

Table 2.4-2
~ SALs, COPC Concentrations and Resultant Doses, and HQs for the
Clay Liner in.the Northern Impoundments at TA-53

o Maximum Dose
-~ Analyte SALs Concentrations {mremiyr) Cancer Risk HQ
STt ' NORTHEAST IMPOUNDMENT ' ' ‘ '
Radionuclides (pCi/g) ‘
 Ceslum-134 : 2.3 226 98 - -
Cobalt:60 - 1,2 6.23 52 — —_—
Europium=-152 2.7 N —_ - -
Sodium-22 1.5 ND —_ —_ -—
Strontium-90 - 57 - 1.9 3.3 — —
Tritlum’ ' 880 4.8 0.05 —_ -—
Carcinogens (mg/hg) - . ‘
Aroclor 1254 0.22 10 — 4,.85E.05 —-—
Arocton 1260 0.22 0.3 —_ 1.37E-06 ~
Dieldrin 0.03 0.032 —_— 1.07E-06 -
Noncarcinogens (meg/hg) ‘

- Aroclor 1254 : 1.1 : 10 -— . 9.1
Copper 2800 44.8 — — - 0.016

- Cyanide, Total 1200 ND — -— ND
Lead : 400 19.4 —_— —_— 0.049
Thalllum 6.1 2.14 —_— - 0.35

R NORTHWEST IMPOUNDMENT .= ~. c S
‘| Radionuclides (pCllg) ‘
Coslum-134 2.3 10.3 45 — -—
Cobalt-60 : 1.2 42.3 353 -— —
Sodlum-22° 1.5 ND - — -
Strontium-90 57 2,1 3.7 — —
Carcinogens (mg/hg)
Aroclor-1254 0.22 0.62 — 2.81E-06 -
- Aroclon1260 0.22 ND — — —

- BMClalpha) 0.09 ND — — —
Bls(2 ] 0.29 - 1.10E-08 -
othylhexviiphthalate

Noncarcinogens {mg/kg)
Aroclor 1254 1.1 0.62 — e 0.58
Copper 2800 88.7 — -— 0.03
Lead 400 33.9 — — .08
Mercury - 23 0.11 S — 0.00
- Thalllum 6.1 0.32 — — 0.05
® . = Nol applicable.
b ND u Not detected,
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IA Plan for PRS 53.Q02(n)

Table 2.4-3
industrial Screening Values, COPC Concentrations and Reosultant Doses, Cancer Risk, and
HQs for the Sludge Layer in the Northern Impoundments at TA-53

LIRs o 1IN0 G - ¢ 1ITI0I

Industrial
Screening Maximum Dose
Analyte Value Concentrations {mremiyr) Cancer Risk HQ
NORTHEAST IMPOUNDMENT
Radionuclides (pCllg)
Cosium-134 16.5 NA" NA w? -
Cobalh60 8.8 1070 1222 — —
Europlum-152 19.4 5.7 2.9 e -
Sodium»22 11,1 2.4 2.2 —_ —
Strontium.o0 3210 3.8 0.01 — —
Trittum 8921 405 0.58 - -
Carcinogens (mglkg)
Aroclor=1254 0.93 25 — 2.68E.05 —
Aracior 1260 0.93 3.6 e 3.76E-06 —
Dieldrin 0,13 NDF — — —_—
Noncarcinogens (mg/kg)
Aroclor 1254 13 25 — s 1.0
Capper 47000 1070 — — 0.023
Cyonide, total 15000 500 — — £.033
Lead 2000 135 — — 0,068
Thafllum 100 0.92 - — 0.009
L NORTHWEST IMPOQUNDMENT
Radlonuchides (pClig)
Caslym-134 16.5 NA — —— ——
Cobalt-80 8.8 4740 5413 — —
Sodlums22 11.1 2.1 1,9 — —
Strontlum-90 3210 2.2 0.01 — —
Carcinogens (mg/kg)
Arocior 1254 0.93 9.0 — 9.68E.08 —
Aroclor 1260 0.93 3.8 — 4.2E.06 —
BHClalpha) 0.45 0.12 o 2.58E.07 -
Bis(2+ 150 94,8 -— 6,33E-07 —
athylhexyliphtholote
Noncarcinogens (mg/kg}
Aluminum 100000 8110 — — 0.08
Aroclor 1254 13 8 e — 0.69
Coppear | 47000 589 — —— 0.01
Lend 2000 77 — — 0.04
Mareury 380 2.9 s — 0.01
Thallium 100 0.66 - — 0.01

* NA = Not analyzed.
. ¥ u Not nppiicable,
© ND = Not datected,
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1A Pian for PRS 53-002(c)

Table 2.4-4

Industrial Screening Values, COPC Concentrations and Resultant Doses, and HQs for the
Clay Liner in the Northern Impoundments at TA-53

-November 2601

industrial
Screening Maximum Dose
Analyte Value Concentrations {mremiyr) Cancer Risk HQ
N ' ' NORTHEAST IMPOUNDMENT
Radlonuclides (pCllg)
Coalume=134 16.5 22.6 13,7 - —
Cobalt60 8.8 6.2 7.1 s —
Eureplume152 19.4 ND® - —_ -—
Soclum.22 11,3 ND w—— ' —
Stramtlums80 210 1.9 0.01 B —
Tritlum 8921 4,8 0.01 — —
Carcinogens (my/kg)
Aroclor 1254 0.93 10 — 1.08 £.05 o
. Aroclor 1260 0.93 0.3 — A24EQT —
Dleldrin 0.13 0.032 — 248E-07 —
Noncarcinogens (mg/hg)
Aroclor 1254 13.0 10 — — 0.77
Copper 47000 44.8 - — 0.001
Cyonidn, total 15000 ND o — —
Laad 2000 184 . P 0.01
Tholllum 100 2.1 — — 0.021
Lt e X NORTHWEST IMPCUNDMENT C )
Radionuciides (pCllg) .
Caslum.134 16.5 10.3 6.2 — v
Cobalt-60 3.8 42.3 48.3 — w—
Sodium=22 =k ND — —
Strontium-90 3210 2.1 .01 — —
Carcinogens (mg/hg)
Aroclor 1254 0.93 0.62 -— 6.65E-07 —
Aroclor 1260 0.83 ND p— — ——
BHClaiphal 0.45 ND — — —
Bis(2- 150 0.39 — 2.57E-09 -
____othylhexyliphthalate
Noncarcinogens (mg/kg) ,
Aluminum 100000 9160 — — 009 -
Aroclor 1254 13 0.62 o 0.05
Copper 47000 88.7 — — 0.00
Load - 2000 33.9 — 0.02
Mareury 380 0.1 e —— 0.00
. Thalllum 100 0.32 — — 0.00
* e m Not applicable,
® ND = Not detected
16 ER2001-0702




1A Plan for PRS 53-002(a)

2.5 Results of Screening Assessment

Tables 2.5-1 and 2.5-2 provide a summary of primary COPCs that ware greater than SALs and Industrial
screening values or contribute significantly to total risk/dose, Many of the COPCs that surpass the
screening levels are the same for both the northeast and northwest impoundments,

The HI {the sum of tha Individual hazard quolients) for noncarcinogens is above 1 in the siudge In beth
lagoons and in the ¢lay liner in the northeast impoundment using a residential land-use scenarlo. Aroclor-
1254 Is the only noncarcinogenic COPC in either impoundment. Using Industrial screening values, the Hi
is above 1 only in the sludge in the northeas! impoundment, with Aroclor 1254 belng the primary
contributor.

The NMED target risk level for total cancer risk Is 10'% (NMED 2000, 68554), Any COPC with a potential
cancor risk greater than 10” was identified as a risk driver, Aroclor-1254 and Aroclor-1260 ware the only
chemicals in elther impoundment to generata this level of polential risk based on residentlal exposurs.
The potential risk for both these chemicals was limited to the sludge In both lageans and to the ¢lay liner
for Aroclor-1254 in the northeast impoundment, Using industrial sereening values, the 10tal cancer risk
surpasses the 10 target cancer risk for Aroclor-1254 in the sludge and clay liner in the northeast
impoundment. A cumulative risk for both Aroclors exists in the sludge of the northwes! Impoundment.

Radionuclides are the overwhelming COPCs for both impoundments, with coball-60 and cesium-134
being the primary radionuclide COPCs. Using a residential land-use scenario, coball-60 surpasses

1% mrem/yr in the sludge and ¢clay liner in both impoundments, Coslum-134 dose ostimates are above
15 mrem/yr In the clay liner in both impoundments. Although cesium-134 was not sampled In the sludge
layer, It Is reasonable 1o assume that the dose would be above 15 mremlyr in this layer as well.
Europlum-152 and sodlum-22 dose calculations surpass the residential dose level in the sludge layer in
the northeast impoundment. Using industrial screening values, cobalt-60 surpasses 30 mrem/yrin the
sludge of both lagoons, while the cumulative dose for cobalt-60 and cesium-134 s above 30 mrem/yr in
the clay liner in the northwest impoundment,

Table 2.5-1
Residential and Industrial Risk/Dose Values
in the Sludge and Clay Liner in the Northeast Impoundment

Sludge Clay Liner
Residential Industrigl Residential Industrial
Analyte Risk/Dosa Risk/Dose Analyte Risk/Dose Risk/Dose
Radionuclidaes (mrem/yr)
Cobalt.60 | 8917 1222 Cosium-134 98.3 137
Europlums152 | 21.0 2.9 Cobalt-60 51.9 7.1
Sodium-22 | 16.0 2.2 ‘
Carcinogens (cancor risk)
Aroclor-1254 1.14E-04 2.69E.05 Aroclor-1254 | 4,55E-085 [ 1.08E-05
Aroclor-1260 1.59E-05 3.76E-06 s '
Noncarcinogens (HQs)
Arcclor-1264 | 22.7 | 1.9 | Aroclor1254 | 9.1 o
Note:  Risk refars lo nonradionuchide vnlues; dose rafars to radionuclice values,
ER2001-0702 7 November 2001
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IA Plan for PRS 53-002(a)

Table 2,52

Residential and Industrial Risk/Dose Values in the
Studge and Clay Liner in the Northwest Impoundment

Shdge Clay Liner
Rosidental Industrial Residential Industrial
Analyte RiskMDosa Risk/Qose Analyte Risk/Dose RiskDose
Radlanuclidas (mrom/r)
Caobolt=60 39500 5413 Cobalt-60 353 48.3
Sodium=22 14,3 1.9 Cosium=134 44.8 6.2
Carcinogens (cancer risk)
Aroclor1254 4.09E-05 9.68E-06 L " L
Aroclor1260 1.77E-05 4,19E:06 e
Noncarcinogens (HQs)
Arocion1254 | 8.2 J 0.69 | Aroclor1254 | 0.56 | 0.05

Note: Risk rafers (@ nonracdienuclide values; gose refers lo mdionucide values,

The total risk or dose Is substantially less for an industrial exposure than for a residentlal exposure.
However, there still exists an unacceptoble risk and dose due to radionuclide and carcinogen
concentrations in the sludge and clay liner in both lagoons, regardless of the future land use for this site,
Therefore, removal of the sludge and the ¢clay liner from both impaundments wlill be conducted to reduce
the petential risk and dose te human health from rodionuclides and other contaminants within the
Impoundmaents. After confirmation samples have been callected, further risk and dose analyses will be

_ performed to datarmine If further action Is needed for the materlal below the clay liner,

3.0 BASIS FOR CLEANUP LEVELS

There are no cleanup levels proposed for this |A. The objective of the IA Is 1o remove all of the sludge and
the clay liner, thereby reducing the potential risk and dose to receptors at the site. The sludge and clay
liner are vary distinct layers within the confines of the impoundmaent, and therefore the precise removal of
each of the layers can be achieved. Radiclogical scraening tools and visual Inspection will be used to
guide the complete removal of these two layers, It Is assumed that the potantial risk and dose from the
Impoundments will be substantially reduced once the layars are completely removed.

40 PROPOSED CORRECTIVE ACTION/MEASURE

4.1 Conceptual Model

The conceptual model embodies all currant understanding and best sciantific axpectations/judgment for
describing contaminant distribution, migration, fate, and oxposure as atfected by site physical properties
and environmental conditions, It comprises the assumptions used to guide the IA activities and ¢leanup
design, The conceptual medel provides an understanding of the distribution of the contaminants, the
potential contaminant pathways and transport mechanisms, and the patantial contaminant exposure
pathways to receplors. This IA will addrass only the potential vertical migration of contaminants within the
impoundments. The extent of contamination surrounding the Impoundmaents, including the drainage, will

be addressed In a future report.
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A Plan for PRS 53-002(n)}

4,11  Potential Contaminant Transport Pathways

One release mechanism at the surface impoundments Is hypothesized 10 be the leaching of contaminants
from the sludge through the impoundmaent liners to the surrounding tuff, The sludge in the surface
impoundments is belleved 10 be the major contaminan! source based on both the physical properties of
the sludge and the sampling in the northern surface impoundments.

Transpon of radionuclides will occur In @ manner identical o thelr nonradioactive analogs, In adeition,
radioactive decay will decrease the concentrations of radionuclides accerding ¢ thelr respective half.
lives. Tritium will move as water, either In the liquld or vapor phase. Tritium is the only COPC that is
‘known t@ have migrated inlo the tuff below the sludge and liner, To undersland the vertical extent of
tritium below the Impoundments, further characterization will be conducted after the 1A Is completed, and
Itis not part of the scope of this proposed actien, In general, the maximum concantrations of
racionuclides were detected in the sludge, and these subseguently decreased in the clay liner. Similarly,
concentrations in the tuff, If detected, were less than concentrations in the clay liner, indicating that the
clay linar was impeding the migration of contaminants into the underlying tutf, as intended. Therofore, the
data confirm the mode! of radionuclide transport that there would be little, If any, vertical migration of
radionuclides,

Polentlal mechanisms of migration for PCBs (e, Aroclor-1254 and Aroclor-1260) include adsorption to
organic matter, silts, and clays, and mobilization by water within the surface Impoundments. The greatest
limiting factor in the transport of PCBs from the surface impoundments 10 the environment Is the solubility
of PCBs in water, Limited migration of the PCBs Is expected in the subsurface because of a marked
decrease In permeabliity of the native tuff, which is directly beneath the surface Impoundments, as
compared 10 the solls, Thus, the PCBs tend 10 remain in the soll/sand and not be available for further
transport, PCBs adsorb relatively quickly onto plastic, slits, and organlc material, Thus, the organic matter
with adsorbed PCBs would be resistant to migration, The highes! concentrations of PCBs were detecled
in the sludge, with lower concantrations in the cloy liner and subsequent lowar concentrations in the
underlying tutf, This Indicates that the clay liner was impeding the migration of contaminants into the
underlying tuff, a5 designed. Therefare, the data confirm the mode! of PCB transport that there would be
little, If any, vertical migration of PCBs.

The limiting factor for the transport of metals from the surface Impoundments to the environment is the
solubitlly of metals in watar, The solubllity of metal lons Is greatly increased by the presence of chelaling
agents. The chelaling molecule forms a ring In which the metal ion s held so that it Is not free to form
Insoluble salts. The equilibrium between the Inorganic salts and the ¢helated metal ions is nol known,
Thus, chelated metal ions (in solution) could migrate with the water from the surface Impoundments to
adjacent soll through the liner, Both metal and radionuclide mobilities vary with the individual contaminamt
but, In general, the clay liner has a very high ion-exchange capacity and greatly retards the movement of
these species. In general, the maximum concentraticns of inorganics were detected in the sludge, and
these subsequently decreased in the clay liner, Similarly, concentrations in the tuff, if detecled, were less
than concentrations in the clay liner, indicating that the ¢lay liner was impeding the migration of
contaminants Into the underlying Wi, as intended, Therefore, the data confirm the medel of metal
transport that there would be fittie, If any, vertical migration of metals,

Because groundwater Is approximately 1000 fl below the PRS, most contaminants will nol migrate (o
groundwater due (¢ unsalurated conditions and the lack of hydrostatic pressure. Tritium was dotecled at a
concentration of 100 pCi/L at 100-ft depth during the 1988 sampling campaign; this concentration is
approximately 100=~1000 times greater than the level in a borehole located approximately 450 ft
upgradient from the impoundments (LANL 1998, 58841). Measurements ¢f cthar centaminants (metals,
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. 1A Plan for PRS §3-002(a)

Vsz. SVOCs) Indicate that tritium is the only contaminant present in the vadose one below the surface
‘ impoundmaents.

" 412 Distribution of Contaminants

Based on the findings of the screaning assessment, radionuclides and carcinogens. are the major COPCs
at this PRS, At the northwest impoundment, cobalt-EC Is the primary risk driver in the sludge, with levels
of concern for sodium-22, Aroclor-1254, and Aroclor-1260. Ceslum-134 and cobalt-60 are the primary risk
drivers in the clay liner. Cobalt-€0 is the main COPC in the sludge at the northeastern impoundment, with

Jleveals of concern for europlum-52, sodium-22, Aroclor1254, and Aroclor-1260, Cobalt-60 and ceslum-
© 134 are the risk drivers In the clay liner at the northeastern impoundment, with levels of concemn for
- Aroclor1254, The concentrations of thase COPCs result in a potential unacceptable risk or dose to

hurman heaalth,

The bubble plot In Figure 4.1-1 dispiays tha distribution of contaminant concentrations for cobalt-60. The
smallest bubbles display data peints that fall below screening levels, The medium-sized bubbles
reprasent all data points between the screening level and one order of magnitude greater than the
scraening lovel. The largest bubbles represent the data points between that level and the highes!

" ¢oncentration In any of the represented media, Using these groupings, the distribution of cobalt-60

© appears fairly consistent throughout the impoundments. Data points for Wuff are displayed en top; under
those are the data for the clay iiner; the dried sludge data points are displayed below that, Therefore,
some data points may be hidden by overlying bubbles, However, with very few exceptions, if a data point
exists for wif, there exists an equal or greater concentration In the clay liner and sludge. Correspondingly,
If'a data point exists for the clay liner, there exists an equal or grealer concentration.in the siudge.

Although variance in vertical distribution exists for each chemical, a similar trand In decreasing
concentrations from the sludge to the tuff was observed for all racionuclides and organic chemicals.

-The data ¢confirm the conceptual model that contaminants did not migrate vertically inle the underlying tuff
to any considerable depth (tritlum Is an exception to this obsarvation), Tuff cato were presented here as
part of the concepiual model to visually display the vertical trend in decreasing concentrations in the
media, The analytical data for tff will be presented and assessed for risk/dose in o future RFI report,
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Flgure 4.1-1.  Cobait-60 concentrations in the northern surface Impoundments

42  Supplemental Sampling

Supplemental sampling ls nelther neaded nor required for this JA,

4,3  Cleanup Actlvities

The objective of the A Is to remove all of the siudge and the clay liner, thereby reduging the potential risk
and dose to receptors al the site. The sludge and clay liner are very distinet layars within the confines of
the impoundments and therefare the precise removal of each layer can be achieved. Radiclogical
sereening toals and visual inspoction will ba used to guide the complela romoval of thase wo layers, itis
axpected that the potential risk and dose from the Impoundmants wlill be substantially reduced once the
layers are completely removad,

A fleld Implementation plan (or equivalent planning document) deseribing the fiald activlities necessary for

ramoving the sludge and clay liner within the lagoons wiil be prapared prior t¢ mobliizing In tha fisld, The
plan will detail the equipment 1o be used anc describe the spacifies of the fleld oparations.,

44  Site Restoration
Depending upon the post-excavation conditions, the best restoration approach will be devised, The site-

restoration design will be addressed following excavalion when the physical aspects of the slte are
known,
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IA Plan for PRS 53-002(8)

The LANL ER stormwater pollution prevention plan (SWPPP) will be updated at the start of 1A activities
(by submitting site-specific information on the LANL SWPPP update form), LANL will censult with ESH-18
and facility management regarding the SWPPP,

50 CONFIRMATORY SAMPLING

Confirmatory sampling will be conducted following the remaoval activities, Sampling will be performed to
verify that

s 3l of the sludge and all of the clay liner have been removed, and that any residual material (If -
any) does not contain concentrations of COPCs that pose an unacceplable risk or dose to human
health, and

» lhe extent of racdiological contamination assoclated with the PRS has baen ventically bounded
{(with the excoption of tritium),

The proposed sampling strotegy Is based on data which demanstrate that contaminant distribution is
homogeneous in the sludge and liner (see Figure 4,1-1) and therefore any residual contamination (after
the sludge and the liner are removed) would alse be evenly distributed, The sludge will be removed prior
10 ramoving the ¢cloy liner (and will be segregated during remaval activities). This will pravent the sludge,
which contains higher levels of contamination, from cross-contaminating the tuff below the liner. The
confirmation sampling will be used 16 verlly the assumption that twif will not be cross-contaminated during
the cleanup activities,

The radionuclides present in the sludge and liner that are the risk drivers at the site Include cesium-134,
cobalt-80, europlum-152, sodlum-22, strontium-90, and tritium, The sampling strolegy is based on the fact
thet radionuclides are the major risk drivers for the site and reprasent the highest levels of sontamination,
Somples will be collected and analyzed, by gemma spectrascopy, 10 verlfy the contaminants that are
present at highest concentrations, Strontlum-20, which Is one of the contaminants driving risk, Is present
at much lower concentrations, and it Is collocated with gamma-emilting radionuglides, It is for this reoson
that only gamma spectroscopy Is proposed for conflirmatery sample analysts, Tritlum is the only COPC
that is known to have migrated into the luff below the sludge and liner, Te understand the vertical axtent
of tritium below the impoundments, further characterization will be conducted after the 1A is completed
(this further characterization is not within the scope of this propesed action). Therefore, it will not be
sampled as part of the confirmatory sampling.

To ensure that the removal of the sludge and the liner is complete, and to verify that ¢ross-contamination
did not occur, LANL proposes collecting at least 10 verification samples In tuff {5 In each Impaundment) to
be submittec for off-site laboratory analyses, Field-screening will be used to select additional sample
locations, or additional samples may be ¢ollected ot deeper depths If it Is deemed appropriate based ¢n
fleld conditons. Table 5.0-1 summarlzes the proposed confirmation sampling. Samples will be collected,
at the surface, near each corner of each lagoon and In the center, Figure 5.0-1 shows the propesed
location of the verlfication samples,
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IA Plan for PRS 53-002(s)

o Table 5.0-1
Proposed Confirmation Sampie Locations and Analyses
Sample!D Location Analyses
RES3.02-0001 NW impoundmant NW comer Gomma spectroscopy”®
RE53.02.0002 NW Impoundment NE corner Gamma speciroscopy
© RES3-02-0003 NW impoundment SW cormer Gamma speciroscopy
RES3.02.0004 NW Impoundmant SE corner Gammu spectroscopy
RES3.02:0005 NW impoundment cantar Gamma spectroscopy
RES3.02-0006 NE impoundment NW cornar Gomma speciroscopy
RE53.02:0007 NE Impouncmant NE cornar GCamma speciroscopy
RES§3-02:0008 NE Impoundment SW corner Gamma spectroscopy
RESI.02:0009 NE Impoundment SE corner Gamma spectroscopy
RESJ-02-0010 NE impoundmant canter Gamma spectroscopy
RES3.02-0011 Sased on folo-scroening and observation Gamma speciroscony
-RES2.02:0012 Bosod on floldwscreening and observation Gamma spectroscopy

% Gamma spactroscopy sulle includes Co«134, Co-80, Ew152, Na22, Np-237.

Samples will be ¢oliecled from depths of 0=0.5 ft using ER-SOP-6.28, Rev. 0, “Chip Sampling of Porous
Surfaces,” or ER-SOP-6,09, Rev, 0, "Spade and S¢oop Method for Collection of Soll Somples,” and/or
ER-SOP-6,10, Rev. 1, *Hand Auger and Thin<Wail Tube Sampier.” Tuff samples will be collected using a
manually opaerated drill, or by chiseling pleces of tutf. The sample will be described and logged inte the
sample collection log forms (ER-SOP-01,04, “Sample Cartrol and Flald Documentation,” Rev, 3), The
samples will be screened for radionuclides 1& ensure that they can be transported without special
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Figure 5.0-1, Proposed locations for confirmatory samples at PRS 52-002(a)

6.0 WASTE MANAGEMENT

6.1 Estimated Types and Volumes of Waste

Itis estimated that 2230 yd® of low-leve! radiclogical waste (LLW) will need to be dispesed of. The waste
will not exceed Depariment of Transportation shipping reguirements for the limits of transportation on
roads (9 TA-54,

6.2 Mothod of Management and Disposal

Cleanup activllies at PRS §3-002(a)-89 will involve removing the dried sludge and clay liner from both the
northeaslern and northweslern impoundments. Based on the ¢characierization of waste from the previous
sampling campaigns, the waste has been determined o be low-level radiological wasle, As such, the
waste will be transferred (o TA-54 for storage ond disposal. The waste has been characterized by a wasle
coordinator as LLW and confirmed to not be classified as PCR remediation waste or hazardous waste,
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1A Plan for PRS 53-002(a)

7.0 PROPOSED SCHEDULE AND UNCERTAINTIES
The estimated scheduled required for completing the IA at PRS 53.002(a)-99 is presented below:

Tash Duration Total Elapsed Time

Task Name {Days) from Project Start
Reaciness review 30 30
Mobllization 10 40
Excavation 60 i 100
Waste management T 110
Post-excavotion sampling 10 120
Slta restoration 5 125
Domoblilzation 10 135
Samplo analysis 50 185
| Data assessment and analysls 3 215
| Interim aetion report 60 275

The greatest uncertainty associated with this schedule is funding avallability: It will determine if all the
activities will take place in parallel or if there will be pauses between activities due ‘o budget constraints.
N¢ timeg schedule has been given bacause the starting date for the project is unknown at this time,
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Appendix A

Detected Chemical Data for the Sludge and Clay Liner

COPY v FHOGAAS y FIO0I




1884 2040-1002H3

1002 48quBAON

Table A-1
Detected Inorganic Chemical Data In Siudge{mg/kg)
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Table A-2
Detected Inorganic Chemical Data In Clay Liner (mg/kg)

Sample!D | LocationD| Depth{fi) Medium | Cedmium | Copper Lead Mercury | Thallium Zinc
Soi
Background
Vave 04 147 223 0.1 073 488
0253-95-0102 | 53-01001 | 0.330.83 | ClayLiner — — — — _ _
0253-95-0105 | 5301002 | 0.33-1.00 } ClayLiner — — — —_ —_ _
0253-95-0108 | 53-01003 | 0.33-0.83 | Clayliner — — —_ — — —
0253-95-0112 | 53-01004 | 0.33-0.83 | Clayliner — — —_ — — —
0253950115 | 53-01005 | 0.33075 | Clayliner — — — - — _
0253950121 | 5301007 | 0.33-0.83 | ClayUiner — — — — —_ _
0253-95-0125 | 53-01008 | 0.33-0.83 | ClayLines — 16.5 — - - _
0253-95-0131 | 53-01010 | 0.33-083 | GlayLiner - 159 —_ — — 57
0253950134 | 5301011 | 0.330.83 | Clay Liner — 17.1 —_ — — 104
0253-95-0137 | 53-01012 | 033083 | CiayLiner — 403 — - — 131
0253-95-0141 | 5301013 | 033083 | Clay Uiner — — —_ — — .
0253-950144 | 53-01014 | 033083 | ClayLiner — 15.7 — - - 787
0253-95-0147 | 53-01015 | 0.33-0.83 | ClayLiner — 231 — - — 542
0253-95-0150 |} 53-01016 | 033083 | ClayLliner — . — — — —
0253-95-0153 | 5301017 | 0.33-0.83 | ClayLiner — 18 —_ — — _
0253-95-0176 | 5301018 | 0.04-0.33 | Clayliner — — —_ — — —
0253-95-0t80 | 5301019 | 0.04-033 | ClayLiner — — — — _ _
0253950183 | 53-01020 | 0.08-0.83 | ClayLiner — _ —_ — — —
0253-950186 | 5301021 | 0.08042 | ClayLiner — — _ — _ =
0253950189 | 5361022 | 0.04-050 | Clayliner | 0452(J) | 44.8() — — 2.14(9 788
0253-95-0192 | 53-01023 | 0.04-050 | ClayLiner — — - — 0.923(J) —
0253-95-0195 | 53-01024 | 0.04-033 | ClayLiner — — — — 0.738{J) -
0253950198 | 53-01025 | 0.33083 | ClayLiner — — —_ — 1.5(9) —
0253-95-0207 | 5301026 | 025058 | ClayLiner — 282 — - 2.09{y) 498
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Sample iD | Location 10| Depthif) | Medium | Cadmbum | Copper Laad | Mercwry | Thalium Zine
Sod
Value 0.4 147 223 0.1 0.73 - 438
0253-95-0216 | 5301029 | 0.04038 | Clay Lines — 19 —_ — — —
0253-95-0219 | 5301030 | 0.08-0.33 | Clay Liner — 18.8 — — — 543
0253-95-0222 | 53061031 0.17-050 | Clay Liner —_ ass —_ — — 709
0253950225 | 5301032 | 0.040.75 | Clay Liner — — — — — _
0253950229 | 5301033 | 008033 | Clay Liner —_ 28.1 —_ — — 50.3
0253-95-0232 | 5301034 | 0.17-033 | Clay Uiner — 295 — — - 529
0253-950128 | 5301324 | 033083 | ClayUner | 0774 88.7 339 0.11% — 555




204071002y

S

LO02Z 46QLIBAON

Table A-3
Delected Radionuciide Data in Sludge(pCl/g)

Sample 1D Location1D | Depth{ft) | Medium| Cobalt-60 | Eurcplum-152} Plutonium-238 | Phrtonfum-239| Sedium-22 | Strontium-90 | Tritium

Soil

Background

Valuo ) ) — — 0.023 0.054 — 1.31 0.766
AAB9956 | - 53-01008 |0.00-0.50] Shudge| 1400 — 0.03 0.06 .1 — 26.13
AABSAS7 5301002 [0.00-0.50] Studge 2i60 —_ — - — — 36.03
AABSI58 5301003 |0.00-0.50] Studge 232 — — - — — 11.74
AABS959 53-0i004 |]0.00-0.50] Studge 57.2 — — — _— — 4.59
AAB2960 5301005 |0.00-0.50| Studga 2260 — — — 2.14 2.15 66.21{J)
AAB9961 53-01006 [0.000.50|Studge| 1200 — — — — — 17.6(3)
AAB9962 5301007 |0.00-0.50}Sludge| 110 — — — — - 8.95(J)
AAB3963 5301008 |0.00-050]|Shdge| 141 — — — — — 5.27{J)
AAB9964 5301009 |0.C0-0.50 | Studge 461 — — — 0712 — 6.32{J)
AAB9967 5301010 |000050]|Shudge| 4740 — — — — — " 6493
AABI268 5301011 |0.00-0.50] Shudga | 112447 — — — — — 3851
AAB9969 5301012 |0.00-0.50| Shudge 537 — — — — — 271
AABS970 53-01013 ]0.00-0.50| Studge 358 0.455 _ — — — 238
AABOITH 5301014 ]0.00-0.50] Shudge 1020 — — — — — 34.74
AAB3972 53-0i015 ]0.00-0.50) Studge 4230 — — — — — 35.1
AABS973 53-01016 ]0.00-0.50] Studge 752 — — — — — 239
AABSI74 5301017 |0.00-0.50| Sfudge 102 — -— — — — 297
AAB99377 53-01018 [ 0.00-0.50] Shudge 268 — — — — — 168.14
AAB9978 5301019 ]0.00-0.50] Studge 62 — — — — — 398
AABS979 53-01020 |0.00-0.50 | Sludge 707 — — — — 226 404.57
AABS980 5301021 |0.00-0.50| Studge 708 495 — — 1.59 269 28826
AAB3981 5301022 |0.00-0.50] Skudge 430 — — — — — 216.18
AABO982 5301023 {0.00-0.50] Shudge 104 0914 — — 047 — 27.83
AAB9983 5301024 [0.00-0.50| Shudge 528 — — — — — 6838

(8)200-€5 SHd 49) ueld vi
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2 - SampielD | LocationlD | Depth{f) { Medium] Cobait-60 | Ewoplum-152] Phutontum-238 | Phutonium-239 | Sodium-22 | Strontium-90|  Tritium -
4 Background ) . ) . ]
NS {vake e — 0023 0054 - 1.51 0766 (o)
%_ AABIS84 | 5301025 [0.00-050|Sldge| 713 5.68 - — 24 386 | 304.97) 3
AABOSS5 | 5301026 |0.00050)Shudge] 54.1 0807 — - — | = e @
AAB9989 5301027 |0.060-050] Shxige 277 C— —_ — - — 157¢J) &
AAB9990 | 5301028 |000-050|Shdge| 188 . | . 166 — -~ - — 7823(J) 'e.f‘;:
AABOO91 . | 5301029 [000-050)Shudge| 87.2 0.942 — — — — 32.3(9)
AAB9992 5301030 |0.00050) Sdge| 129 1.69 — — — L — 47.55{J)
AAB9993 5301031 }0.00050f Skudge| 1070 — — —_ — 1.81 286.35(.5)
AAB9994 5301032 |0.00050fShdge| 46 §.05 - C— — — 17.15(5)
AAB995 5301033 |000-050] Studge| 794 .29 - — - — 33.81(5)
AABGOS6 5301034 [0.00-050] Shudge| 283 277 — — 0571 — 78.55{J)

v
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Table A4
Delected Radlonuclide Data in Clay Liner{pCl/g)

Samgple ID LocationiD Depth{ft) Media Casium-134 | Cobalt60 | Strontium-90 Tritivm
Soil Rackground
Value — — 131 0.766
0253-95-0102 53-01001 0.33-083 Clay Liner 6.34 353 2.\ 1.09
0253-950105 5301002 | 033100 Clay Line 259 139 — 0.74
0253-95-0108 5301003 | 033083 Clay Liner 1.9 651 — 0.51
0253950112 5301004 | 033083 Clay Liner a7 6.41 — 0.40
0253950115 5301005 | 033075 Clay Liner 466 216 — 0.31
0253-95-0118 5301006 | 033067 Clay Uner 6.9 257 — 098
0253-950121 5301007 | 033083 Clay Liner 262 7.33 Z 0.85
0253950125 5301008 | 033083 Clay Liner 745 1 — 048
0253-950131 5301010 | 033083 Clay Liner 9.54 98 — 1.31
0253-950134 5301011 | 033083 Ctay Liner 9.41 13.1 — 1.29
0253-95-0137 5301012 033083 Clay Liner 103 253 — 1.15
0253950141 s301013 | 033083 Clay Linet — 0.196 — 1.18
| 0253950144 5301014 | 0330863 Clay Uiner 7.54 154 — 1.57
0253950147 5301015 | 033083 Clay Liner 629 1.2 — 124
0253950150 5301016 | 033083 Clay Liner 581 16.4 — 1.87
025395 0153 5301017 | 033083 Clay Licer 333 101 _ 216
0253-95-0176 5301018 | 004033 Clay Liner 13 28 — 330
0253950180 5301019 | 002033 Clay Liner 3.08 0.435 — a7
0253950183 5301020 | 0080383 Clay Liner 424 — _ 327
0253950185 5301021 | 008042 Clay Uner 41 1.92 — 226
0253-95-01869 5301022 | 004050 Clay Liner 7.6 6.06 ~ 174
0253-95-0192 5301023 | 004050 Clay Liner 9.74 233 — 334
0253950195 5301024 | 004033 Clay Liner 44 0.775 183 319
0253950198 5301025 | 033083 Clay Licer 7.76 14 1.15 2.42
0253-95-0207 5301026 | 025058 Clay Liner 544 0699 _ 382
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- SampielD | Location!D |- Depih{f) | . Media | Cesium-i34 | Cobait60 | Stontim90 | Tritium s
Sod Background : ' 3
Vabe . - — 131 0.765 5
0253950210 "53.01027 ' | - 033083 Clayliner | 593 1.56 — 1.36 z
0253950213 5301028 | 004033 | ClayUner. | - 17.7 497 — 265 a
0253950216 - | 5301029 0.04-0.38 Clay Liner 286 623 — 292 b
0253950219 530100 | 008033 | Ctayliner 26 | 242 — 461 8
0253.95-0222 53.01031 0.17050 | Claybiner i3 247 — 237 C
0253-95-0225 53-01002 0.04-075 Clay Uner 968 - 1.79 — 359

0253-95-0229 53.01033 0.080.33 Clay Uner 947 167 — 477

0253-95-0232 53-01034 0.17-033 Clay Liner 885 125 — 423

0253-95-0128 5301324 033083 Clay Uiner 289 423 — 090
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Table A-5

Detected Organic Chemicals in Sludge {mg/kg)

2 s

~| £ 5 e

2 e g]- % E é :!::: ﬁ:‘ e - g § %

g | E| El=| 5 |58|s] 2 13[8 e!l3|2|3 || 22| 8

E S =S b= ] 8 S o Olg9=x] = W = 2 5 £ s 5

3 5 S| 2] = | < s |5 |ag| a 8 a G | & = e =
0253950101 [5301001]0.00033] Shudge] 0.417 |2741n] - R - Isea| - [osuttn| - - | os o124 -

L)

0253.95-0104 [5301002/0.00-033] sisge] 143 {22000 15609 - e - . - Hotssty] - 3 ) N
0253950107 |5301003,0.00033snge] 158 | - . . - | - Toorso |oomsn] - ; . ; . 3
0253950111 [5301004/0.00039)s1ge] 133 osxsnjossn] - - framlocssun) - R 3 3 . . )
0253950114 [5301005,000033]5kxdge) 0507 | 18] 1ayn| - - o] - ; A B i ) } N
0253950117 [5301005/0.00033|Shudge| 0438 {asen |2estnf ooy | - [sas | - . - lozazg| - ; ; .
0253.95.0120 |5301007(0.00033[S\ige] 135 | 1230 [o7sspn] oosian | - |rz2nlocsozn] - - loosay| - . 3 .
0253950123 [5301008,0.000.33|Shwgge] 0983 |osasinlosssyn| - - |ramocacaty] - | - | - . ] R ;
0253950127 [5301009/0.000.33] Shudge |0.084419)| - - - - restn] - . B - . - ; -
0253950130 [5301010,0.00033Sudge| 0583 [226(n) - . - lwoun] - loosrunlozsin) - - . ; -
0253950133 [5301011]0.00033|Sdge) - l2an] - . - loan] - |oossunlozsan] - ; ; . ;
0253950136 |5301012,0.000.33|Stusge] - |osaarn| - . - 1wl - Jowsn) - - . - . .
0253-95-0140 [530101310.00.0.33] Shusge [0.0892(N] 099 | - . - | 2519 ooz} - . . ; . ) .
0253650143 [5301014/000030{Susge) - J2.16(n] - . - oo - losomn| - - og;sa - - -
0253950145 {5301015/000039]Sdga| - f2m| - . - |2 - . - . o.g)n - - .
0253950149 [5301016'0.00-0 33| Shudge |0.0778(n05%8L0)]| - . -1 - - - . - - locsin] - -
0253950152 |5301017;0000.30]Shadge] - [oasin] - . -1 - - o] - - - . . -
0253950175 |53.01018,0.00-0.08] Shudga] 0.105(0 | 10600 | - - -} - locesstn} - - - - loosostn} - .
0253-950178 [5301019)0.000.08| Shwige] 0202 losz2gn] - - - | - |ooer| - . . - |oocasan| - -
0253-95-0182 [5301020,0000.47| Shidge| 0.431 [3san| - - - | - loosoun] - - Joasstn] - Joosean] - -

(®)200+E5 Skid 40) Uvld VI
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ol

g
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g

S ©

— E - :‘26 o

a ] 18| = | &| &l & | = 5 s

= §| g sl 2| 2| 2[5 8|53 % S| ¢

g s | 8|2l 5|8l c|c|esls| &l 2l 2

a Jldl3| < | <| <] & |a|a%] 2| 8|8 5|2| 2|2 %
0253950185 [s301021j000033|shige| 0402 (28700 | - Joosaun] - | . looasas| - - Jorn] - loosernl - -
0253550183 [5301022,000003|Sudge| 0233 loeratn] - [oosron] - | - |ooers]| - ; - - |oossan] - -
253450151 |5301023/0.00-0.68] sadge] 0,189 [0 28200 - - - 1 - loosa| - - - - |ooesag| - -
0253950134 [5301024/0.00008 susga| 0.154 Jousern] - . - | - loouns| - . . . . 3 .
025350197 {5301025,0.00-0.25|Sudge| 0.168 | 1.e20n] - . - |- loozig| - - ; . } ) -
0253550206 [5301026,000050|Suge] - |12t - Jossim| - | - . . ] ; ; ; 3 3
0253950209 {53-01027/0.00-0.08] Shudge|0.0863()] - - . -1 - - - - |ots2n| - oozsin] - .
0253950212 [5301028000008]Shdge] -  |oarsen] - . -] - Joeas | - - . - | 00s32 {00133} -
0253550215 [5301029,000-0.08] Siudge| 0 545 [0 4220] - - - | - lossenn| - - - - {ooass(n (:D .
0253550218 |5301000}0.000.17|shdge] 0300 | - . . - |- . ; ; . - {ooses | - ;
0253950221 {53010310000.47]Siuge] 0804 |243n| - - - | - [oozsn]o.t0rnfossstn|oioin| - |ooez | - -
0253950224 (53.01032000006|Susge| 08 [o3san] - . -] - o] - . . - looustnfoorzef] -
0253550228 {5301033,000.008 sdge| 0576 [ora719] - B - | - loosaysl - - . - | ooes2 J) .
0253550231 [5301634/0000.17} stdge| 0664 [0903ry] - . -1 - lows| - - - - |ooesa| - .
RES309-0022 [5301568,000030] Shudga] - s2 | - . -1 - . . . - - . . .
RES3-99-0025 |5301569,000033) Studga| - 56 | - - - . . - - . - - - -
RES3 990028 (5301570000003 susge] - | ooss | - - -1 - - . - - - - - -
RES399.0063 [5301572,000030) Slusge| - 9 | as . - |- . B B . B . . -
RES399.0037 [s301573j000020)siudgel - | 004 |ecar | - - - . . - . R R - .
RES399-0042 [5301574,000030]shuige] - [ ooss | - - -1 - . - - - - - - -
RES390-0057 530157500003 Sudge| - 1 | o3 . - - - - . . - . R .
RES399-0060 [5301576,0000.30| suige] - 9 | as . -] - . . - . - - . -
RES396.0045 |5361570,0000.3 ] Siudge] - 83 | 25 . - f - . . . . - R N -

(8)200-£S SHd 0 uBld Vi .
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RE53-99 0048 {53.01580,000033|Sudge) - 012 | 0056 - . . - . . - . i _ K
RES3-99-0051 {53-01581[0.00-0.33Sudge] - o011 | ooss - - . - . . . . - . -
RES53-99-0078 [53-01582,0.00-0.33|Shudge]| - 25 - - - . - - . . . . . .
FE53-99-0074 [53-01583,0.00-0.33] Studge] - 13 - - - - - . - . . . . .
RES3-99.0070 {53-01584,0.00-0.33} Studge] - 13 . . . - . . . . . . . -
RE53-93.0066 (53-01585]0.00-0.33] Studge] - 055 . - - - - . . B . . . .
RE53-93-0067 [53-01585/0.00-0.33) Sudge} - 0.54 - - N - .- . - . . . R .
RE53-99-0090 [53-01586/0.00-0.33|Studge| - 12 N . - - . . . . . . - .
RE53-99-0087 ($3-01587/0.000.33| Studge| - 05 - . - - - . . . . . . .
RES399-0093 [5301588/0.00-0.33| Studga) - 15 - . . - - - - . . . R .
RES3-99-0084 53-01589:0.00{)_33 Shdge| - 082 | o4 - - - - - . . . . . .
RE5393-0081 [5301590,0.00-0.33] shdge| - o4 | - R N . ; R ; R . . .
AE5399-0105 [53-01591[0.00-0.33| Studga} - . 085 - ooog | - - - - - - . . .
8
{#4)
RE53.92-0102 [53-01592]0.00-0 23] Shudge] - 035 - - - - - . - . . . . .
RES53-09-0159 {53-01592;0.00-0.00| Studge] - - - - - - - - - - - - - 0.00029
{J)
RE53-93-0099 [5301593,0.00-0.33| Shudge| - 14 | oss - - - - - - - - - - -
RE5399.0158 [5301593'0.000.00{ Stodge| - - - . . . - . - - - . - fooooz7 | |
RE53-99-0006 [53-01584/0.00-0.33) Shdga| - 8 - - - - - - - - - - - - 3
RE53-93-0187 [53-01595!0.00-0.33 Sudga) - 0053 loo37(n - - - - - - - - - - - ‘i
RES3I99-0190 [53-01596'0.00-0.33] Studge - 1] 35 - - - - - - - - - - - (Ig
RES3-99-0111 [53-03597(0.00-0.33] Shudge] - 33 - - - - - - - - - - - - 5.),"
%
)
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Sample 10

Location (D

Depth(ft)

Ilcdl_a

80pnS e 0-00'0/665 1065 #500-56-0534
60pN(S [£€°0-00'0,96510-05] 8010-66€53H

. Asstone

-
-

Aroclor-1254

o0
9T

Aroclor-1260

Lo

K ‘BHC[atpha-J'

v |+ | BHC[gamma-)

‘| Bis{2- ‘
sthythexyljphthalate |-

« 1+ | Butanone[24

' |+ | DOE[4,4")

* |+ | DOTI4,44].

R Endésultan I

] Enadn

+ |+ | Mathylene Chiorlde "

+ 1+ Toluane

v | + | Trichlorosthens
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Detected Organic Chemlcals In the Clay Liner{mg’kg)

Table A-6

-
- * -4 — =
e = . | BLELE| 2l 2 E 5| %

s = | £ = s | 8| s 22|l 218l 28] 2|c¢

b 3 B S g £ &z 8 B = S ] B £ 3

a 3 & - 2 g1 % 5 |[as| 8| 8 |8 | 5| £ 2| 2

0253350102 | 5301001 {0.33-0.83] ClayUines  o00334(9} | - - - - - - . - . - loocozean| -

0253-55-0108 | 5301003 [0.330.83f ClayLiner | 00313 - - - - - - - - - - - -

0253-95-0112 | 5301004 |0.33-0.83] Clay Liner| 00483 - - - - - - - - . . . -

0253950115 | 5301005 |0.33-0.75] Clay Liner - 0202n| - - - - looiselooais] - - |ooossal -

m| o

0253950118 | 5301006 [0.33-0.67] Clay Lines | 00777 - - - . - - . . . - . .

0253950121 | 5301007 |0 33-0.83] Clay Liner - - - - - - - - - - - 0 00285{J) -

0253950125 | 5301008 [0.33-0.83| Ctay Liner - . . - o7y | - - - . . . . .

0253950131 | 5301010 10.330.683] Clayliner | 00323 - - - 023400 - - 04183 - - - 0.00288(5) .

L)

0253950134 | 53-01011 [0.330.83} Clay Linor § 0.00685(J) - - - 0.385 - - - - - - 00042201} -

0253850137 | 5301012 1033083 Claytiner |  0.0533 ~ - - 0 248LN - - . - - . - -

0253950141 ] 5301013 {033083] Caylirer| 00155 - - Q000757 - - - - - - - 0.00418{3) -

N

0253950144 | 5301014 [0.33.0.83] Clay Liner | 0.0279(9) - - - o2ty { - - - . . - looossn] -

0253950147 | 5301015 {0.330.83} ClayLiner 0079 - - - 0.22)n - - - - . - 0.00391(J) -
0253950150 15301018 033—033 Claylinor | 00254 - - - . - - - - - - - 000124

L)

0253-95-0153 | 5301017 {0.330.83] Clay Liner | 0.00354() . - - - - . - - - - . .

0253850183 | 5301020 |0.080.83] Clay Uner | 0.00984{J) - - - - - - - - - - - -

0253950186 | 5301021 §0.080.42] Clayliner| 00258 - - - - - - - - - - - -

0253-95-0189 | 53-01022 |0.04-0.50] Clay Lines - 0.0896(.J} - - . - - 013)22 . O.Cgfg - - -

A e RN e AL
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3 3 s | a8 |28| 3 |a]1 5|31 %8| 8| =
0253-95-0207 | 53 61026 [0.25-0 58] Clay Linec - . - - . - - loos2 - .
0253650213 | 5301028 [0.04-0.33] Ctay Liner - | ooer9 . - 01:256
- L)
0253-95-0216 | 53-01029 [0.04-0.38} Clay Liner - loeson - . 00236
0253550222 | 5361031 10.17-0 50| Clay Liner - oy - - o::ss
0253950225 | 5301032 [0.04-0.75] Clay Lines - Joz2o5n oos7s(n| - m
0253-550229 | 5301033 {0.03-0.33) Clay Liner - lossun - . 00109
{
0253650232 | 5301034 |0.17-0.33] Clay Uiner - loaan oo20a(n] - 0.0118
N
0253950128 | 6301324 [0.33-0.83] Clay Lires o518} - - {ooz7 locassf loozss
] ) 4]
RES3-99.0029 | 5301570 [0.33.0.67} Clay Liner . . - . .
RE53-93-0046 | 5301579 [0.33.0.67] Clay Liner 0.048 - . . .
RES3-99-0079 | 53-01582 |0.33-0.67] Clay Uiner o086 | o022 .. . .
RES3-95.0075 | 5301583 [0.33.0.67] Clay Liner 0042 | 0043 . . .
RES3-99-0078 | 5301583 [0.33.0.67] Clay Liner 0077 | 0048 - . .
RES3-99-0085 | 53-01500{0.33-0.67] Glay Liner 0038 | 0067 R . .
RES3-00-0082 | 5301590 [0.33-0.67| Clay Liner 0073 | oon - . .
RES3-93.0103 | 5301592 [0.33.0.67] Clay Liner 0024 - - . .
RES3-99.0100 | 63-01593 |0.33-0.67] Clay Liner o1t | o - . .
RES3-99-0097 | 5301534 {0.33.0.67] Clay Lines . 0.08 - . .
RES3-99-01688 | 63-01506 [0.33-0.87] Clay Liner 10 - . - .
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IA Plan tor PRS 83.002(a)
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RES3-53-0191 | 5301596 | 0.33-0.67] Clay Liner
RES3-92-0112 | 5301597 {0.33.0.67] Clay Liner
RES3-99-0085 | 53-01599 {0.33-0 67| Clay Liner
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Appendix B

Maximum Detected Concentrations for COPCs
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1A Pian for PRS 53-002(8)
Table B-1
Maximum Detected Values (mg/kg) for Carcinogens
In the Northwest Impoundment
Analyte Sludge Clay Liner
Argclor1254 8.0 0.62
Aroclor1280 3.8 NA*
BHClalpha-) 0.12 NA
BHClgammas] NA 0.00076
Bls(2-athylhexyl) phthalate 94,9 0,39
Chromium, total M7 16,
DDEl4,4%) 0.61 NA
DOT(4,4%) 0.25 NA
Dloldrin NA 0.027
Hoptachior NA 0.0018
Mathylene chioride 0.025 0.0055
* NA = Not analyzed,
Table B-2
Maximum Detected Values (mg/kg) for Carcinogens
In the Northeast Impoundment
Analyte Sludge Clay Liner
Aroclar1254 25 1%
Aroclor-1260 3.5 Q.30
Benzene 0.00027 NA*
BMClalphas) 0,062 NA
BHC[gamma-] 0.0088 0,00085
Bls(2-ethylhexyliphthalale 16.1 10
Chromium, total 16,1 10
DRD4,4%] NA 0.051
DDE[4,4%] o1 NA
DOTi4.44] Q.38 0.088
Dielarin NA 0,032
Maethylene chioride 0.063 NA
Trichloroethene 0.00029 NA
“NAw Not analyzed,
ER2001.0702 B-1 Novembor 2001
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1A Plan far PRS 53-002(a)

Table B-3
Maximum Detected Values(mgrkg) for Noncarcinogens
in the Northwest Impoundment

Analyte Sludpe Clay Liner

Acolone 1.9 0.07%

Antimony 0.7 0.268

Aroclon1254 9.0 062

Butanono{2-] 0.08 NA®

Coadmium a3 0.7¢7

Copper 569 88.7

Endosulfan | 0.23 0.038

Endrn 0.81 0.025 .
Lead 77.0 33.9 !
Marcury 2.9 0,11

Nickel 1?71 10.8

Sclenium 1.8 047

Sliver 19.7 0.28
Thallium 0.66 032
Toluene .01 0.0012
2inc 838 31

*NA = Not analyzed.

November 2001 R B-2 | ER2001-0702




IA Plan for PRS 53-002(2)

Table B-4
MaxIimum Detected Values (mg/kg) for Noncarcinogens
in the Northeast Impoundment

Analyte Sludge l Clay Liner
Acotone 0.8 0,03
Antimony 3.0 0.28
Aroclor1254 25 10
Butanone[2-] 0.24 NA*
Cadmium 1.7 0.45
Copper 1070 44.8
Cyanide, lotal 500 NA
Endosulfan | 0.2 NA
Endrin NA 0,081
Load 135 18.4
Mereury 20 0.043
Nickel a.1 56
Solpnium 2.2 0.41
Siiver 8.3 NA
Thalllum 0.92 2.1
Toluone 0.013 NA
2Zine 325 78.8

* NA = Not analyzed,

Table B-5
Maximum Detecled Values (pCl/g) Radionuclides
in the Northwest Impoundment

Analyte Sludge Clay Liner
Cosium-134 NA 103
Cobalt-60 4740 423
Europium-152 0.46 NA®
Plulonium-238 0.03 NA
Plutonium-238 0.06 NA
Sodium.22 21 NA
Strontium-80 | 2.2 21
Tritium | 4.8 0.13

* NA » Not analyzed.

ERZ2001-0702 B-3 Novomber 2001

b2l e PN ¢ FOOLS




"1A Plan for PAS 53-602(a)

. November 2001

Maximum Detected Values(pCl/g) for Radionuclides

Table B-6

. In the Northeast impoundment

Analyte Sludge Clay Liner
Coslum-134 NA* 22,8
Caobalt-60 1070 82
Europlum«152 57 NA
Plutonium.239 0.04 NA
Sodium-22 24 NA
Strontiums80 3.9 1.8
Tritium 405 4.8

* NA = Not analyzed,
B4
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Appendix C

Risk Calculations for COPCs in Each Medium
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1A Plan for PRS 53.002(n)

Table C-1
Caleulated Cancer Risk for Carcinogens in Northwest impoundment
Using the Maximum Concentration for Each Medium

Sludge Sludge Clay Liner Clay Liner
Analyte Residential Risk | Industrial Risk | Residentlal Risk | Industrial Risk
Aroclor«1254 4,00E-05 9.68E-06 2.81E-08 6.85E.07
Aroclor-1260 | 1.77E-05 4,19E-08 NA® NA
BHClalphas) 1.29E-06 2,58E.07 NA [ NA
BMClgamma-] NA NA 1.72E-09 3448410
Bis(2-othylhexyl) phihalate 2TE06 | 633E.Q7 1,10E-08 2,57E-09
Chromium, tolal 1,51E.07 5.66E-08 7.67E-08 2.B8E.08
DDE[4,4%] Q.57E-07 6.9CE-08 NA NA
DDT4,4%] 1.49E-Q7 2.89E-08 NA NA
Dieldrin NA N& 9,00E-07 2.08E.07
Haplachlor NA NA 1,73E-08 3.86E.09
Mathylone ¢hloridge 2.82E.08 1.00E-09 6.21E-10 2.21E10
Total Excoss Cancer Risk | B.0E-05 2.0-05 1.0E-05 2.0E-06
* NA » Not analyzed,
Table C-2

Calculated Cancer Risk for Carcinogens in Northeast Impoundment
Using the Maximum Concentration for Each Medium

Sludge Sludge Clay Liner Clay Liner
Analyte Residential Risk | Industrial Risk | Residential Risk | Industrial Risk

Aroclor-1254 1.14E04 2.69E.05 4 55608 1.0BE-05
Aroclor-1260 1.50E-05 3,76E-06 1.37E.08 3.24E:07
Bonzona 4.22E.10 1.50E-10 NA* NA,
BHClalpha-] €.88E-07 1.3BEQ7 NA NA
BHClgammas] 2.23E-08 4,45€-00 1.48E-09 2.956-10
Bls(2-othylhexyliphthalate 4.60E-07 1.07E.07 2.85E.07 6.66E-08
Chromium, total 7.67E-08 2.88E-08 4,76E-08 1.78E.08
DhDI4.4") NA NA 2,11E-08 4.23E-09
DDE[4.4%] 6.20E-08 1.22E.08 | NA NA
DDTI4,4%] 2,20E-07 442B-08 |  2.97E-08 7.67E-09
Dioldrin NA NA U 1,07E.08 2.48E-07
Molhylene chiorido 7.10E-09 253E-09 | NA NA
Triehlorocthone 1.81E-10 3.82E-11 NA NA
Tota) Excess Cancer Risk 3.0E.05 I 7.0E-08 1.0E-05 3.0E-06

* NA = Not unalyzed,

ER2001-0702
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IA Plan tor PRS 53-002(a)

Table C-3
Calculated HQs for Noncarcinogens in the Northwest Impoundment Using the
Maximum Concentration for Each Medium

Sludge Sludge Clay Liner Clay Liner
Annlyte Residentlal Risk | Industrial Risk Residential Risk | Industrial Risk

Acotone 0.00 0,00 | 0.00 2.00
Antimony 0.02 0.00 | 0.01 0.00
Aroaton1254 8.2 0.69 0.56 0.05
Butancne(2s) 0.00 0.00 NA™ NA
Cadmium 0,08 0.0t 0.01 0.00
Copper 0.20 0.01 0.03 0.00
Endosullan | 0.00 ! 0.00 0.00 0.00
Endrin 0.08 | 0.00 0.00 0.00
Load 0.19 0.04 0.08 0.02
Mearcury 0.13 0.0 0.00 0.00
Nickel 0.01 0.00 0.0 0.00
Salenium 0.00 0.00 0.00 0.00
Sliver 0.05 0.00 0.00 0.00
Thalllum o1 o.0 005 0.00
Toluone 0.00 0.00 0.00 Q.00
Zing 0.04 0.01 0.0 0.00

Hi 9.6 .98 1.3 0.20

*NA » Not analyzed,
November 2001 c2 ER2001-0702
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IA Plan for PRS 53+002(a)

Table C-4
Calculated HQs for Noncarcinogens In the Northeast Impoundment
Using the Maximum Concentration for Each Medlum

Dy PO s 200

Sludge Sludge Clay Liner Clay Liner
Analyte Residentlal Risk Industrial Risk | Residential Risk | Industrial Rlsk

Aceotone 0.001 0.000 0.000 0.000
Antimony 0.101 0.006 0.008 0.001 )
Aroclor-1254 2.7 1.8 9.1 0.77
Butanone|2] 0.000 0.000 NA” NA
Cedmium 0.024 0.003 0.006 0.001
Coppor 0.38 0028 0,018 0,001
Cyanide, tolal 0.42 0,033 NA NA .
Endosuitan | 0.001 0.000 NA NA
Endrin 0.000 0.000 0,003 0.000
Lead 0.34 0.068 0,049 n.010
Mercury 0.088 0,008 0.002 0.000
Nickel 0.005 0.000 0,004 0,000
Selonium 0.006 £.000 0.001 0.000
Silver 0.016 0.001 0.000 0.000
Thallfum 0,15 0,009 0.35 0,021
Taluene 0.000 0.000 NA NA
Zinc 0.014 0.003 0.003 0.001

H 25 232 101 0.98

* NA » Not onalyzed,
Table C-5

Calculated Dose (mrem/yr) for Radlonuclides In the Northwest Impoundment
Using the Maximum Concenirations for Each Medium

Sludge Sludge Clay Liner Clay Liner

Analyte Residential Dose @ Industrial Dose | Residential Dose | Indusirial Dose
Cosium.134 NA* NA 448 6.2
Caobait-80 39500 5413 353 48,3
Europium-152 17 0,23 ND® ND
Piutoniym-2368 0.01 0.00 ND ND
Plutenlum»238 0.01 0.00 ND ND
Sodium-22 14,3 1.9 | ND ND
Strontium-90 3.8 0.01 | a7 0.01
Tritlum 0.75 0.10 0.02 0.00

Total Dose 39538 | 5418 405 54.7

S NA mNot anhdlyzed; ceslum-134 was not sampled in the siudge layer,
®ND = Not detected,

ER2001.0702 c3 Novomber 2001
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" JAPlan for PRS 53-0020e)

Table C-6

© Caleulated Dose (mrem/yr) for Radionuclides in the Northeast impoundment

Using the Maximum Concentration for Each Medlum

Sludge Sludge Clay Liner Clay Liner
Analyte Residential Dose | Industriai Dose | Residential Dose | Industrinl Dose

Cosium-134 NA* NA 98.3 13.7
Coslum-137 NA NA NA NA
Cobah-60 7 a2 "51.9 7.3
Europlums152 210 2.9 NA NA
Plutonium-238 0.00 0.00 NA NA
Plutonium-239 0.01 0.00 NA NA
Sedlum-22 16.0 2.2 NA NA
Strontium-§0 6.8 o.01 3.3 0.0
Teitlum 4.6 0.58 Q.05 0.01

Total Dose §568 1228 154 208

* NA = Not analyzed.
C4
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