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EXECUTIVE SUMMARY 

This interim action (IA) plan summarizes the proposed corrective action activities at consolidated potential 
relea;e sHe (PRS) 53·002(a)-99. in Los Alamos Nalional Laboratory (LANI. or the I.aboratory). The 
consolidated FIRS consists of three Impoundments (two nonnern and one southern) that wore once 
identified as a treotment, storage. and disposal (TSO) unit. regulated under the Resource Conservation 
and Recovery Act (RCRA). and are now being addressed under corrective action. These two northern 
surface Impoundments received sanitary wastewater (1969 .. 1993) and radioactive and Industrial 
wastewater (1969 .. 1989) from various Technical Area 53 (TA-53) facilities, as well as septic tank sludge 
from olher I.aboralory (aeilll;es. Botl'llmpoundmenls arc currently Inactive and dry. 

In 1994/1995, and again In 1999/2000, samplos wore collected within and around Ihe northern surfaco 
impoundments 10 characterize the naturo and extent of tho contamination. Analysis of the doto has 
detormlned Ihat the (;oncon:rDlions of the radlonucUdes and carcinogenic chemicals within the dried 
sludgo and c!oy liner of both impOundmtlnts surpass Ihe torget levels of 15 mrem/yr and 10" risk. 
respectively. Therefore, the LDborolory proposes cleanup .?clivllles to reduce Ihe eontamlnant risk Lo 
acceptable levels. 

This plan summ::Jrizcs the data from the sampling activltlos and describes the field actfvltles and methods 
that the I.aboralory proposes 10 use 10 remove the dried sludge and clay liner wllhin the boundaries of the 
northern surface impoundments. Confirmatory samples will be COllected to verify that the sludge and clay 
liner hove been removed. A risk/dose assessment will be conducted following the completion of this 
corrective action to determine If the levol of risk/dose associated with contaminants In the underlying tuff 
Is within acceptable love Is. 
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Acronyms and AbbrevIations 

ASTM 

CA 

cOPC 

OOE 

EPA 

ER 
FIMAO 

FR 

HASt. 

HI 

HQ 

HSWA 

Am/,rlc;]n Society for Testl"g and Moterlals 

COI'TEtctlV(l action 

cnemlcal of potential concem 

US Oepartmont of Energy 

US Envlronmentnl ProtectIon Agency 

onvlronmtlntal restoration 

FacUlty for Informo:ion Mangsement, Analysis, ;:and Olsplay 

Feder1ll Register 

Health and Safety t.aboratory 

ha:ard Index 

ha:ord quotient 

Hazardous ond Solid Waste Amendments 

IA interim action 

1M Interim measure 

'-ANt. LO$ Alamos Nntlonal t.aboratory 

LANSCE t.os Alamos Noutron SCience Center 
NMEO.HRMB Now Moxlco Environment Deportment Ha:ardous and Radioactive Moterlals Bureau 

NMED.HWB Now Mexico Environment OepQrtment Ho:ordous Wastl) Bureau (fOrmerly NMEO·HRMB) 

NFA nO funher action 

PCB polychlorinated biphenyl 

I='RG preliminary remediation goal 

PRS potential release site 

QAlOC quality assurance/quality control 

RCRA Resource Conservation and Recovery Act 

RESRAO rosldual radloactlvo matorlal (computer code) 

RFI RCRA facility Invostlgatlon 

SOP standard operating procedure 

SVOc semlvolntllo organic comJ:\ound 

SWMU solid wllste managoment unit 

TA technical area 

TAL target onelyte list 

TSO treatment, storage, nnd disposal 

uel. upper confldonce limit 

VOC volatllo organic compound 
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IA Plan for PRS 53.002(8) 

1.0 INTRODUCTION 

This document describes the IA proposed for consolidated PRS 53·002(3)-99 within TA·53 of the 
. LClboralory. The IA activities will be conducted by LANL's Environmenta! Restoration (ER) Project RCRA 

Corrective Action Focus Area and Its subcontractors. Figure 1.0-' shows the location of TA-53 relative to 
other TAs within Laboratory boundaries. Figure 1.0·2 shows the location of the PRS within TA·53. 

1.1 Purpose and Scope 

The objective and scope of the IA for PRS 5S·002(a}·S9 Include the following tasks: 

• Removing all of the dried sludgo and the clay liner from both surface impoundmonts to reduce the 
concentratlons of chemicals of potential concern (COPCs) within those media. 

• Managing the waste, 

• Packaging and transporting the waste to an appropriate facility, 

• Confirming Ihat all of the sludge and till of the cloy liner have been removed, 

• Verifying that removal Dcllvltles havo reduced tho pOlenllal risk and dose to acceptable levels by 
collecting confirmatory samples. and 

• Preparing an IA report that doscribes the remedial activities performed at the site, the analytical 
results of samples collected following tho IA. and the data assessments. 

The boundaries of the Impoundments will determine the extent of Ihe removal. Each Impoundment is 
210ft long by 210ft wide by 6 it deep. The clay liner is approximately 4 In. deep. with up to 6 In. of 
accumulated dried sludge overlying the liner. 

1.2 Regulatory History 

PRS 53·002(0) Is a solid waste managoment unit (SWMU) listed in Module VIII Of the Laboratory's 
HazardOus Waste Faciflty Permit. The two northern impoundments were combined with the southern 
Impoundment [formorly PRS 53·002(b)] to form consolidated unit PRS 53-002(0)-99 as pan of the Annual 
Unit Audit In April of 1999 (LANL and DOE 1999,63'75). 

The status of the TA·53 Impoundments was changod from RCRA TSD units to corrective action (CA) 
units. which ore addrossed by RCRA's Hazardous and Solid Waste Amendments (HSWA). This was' 
done by means 01 a letter from the New Mexico Environment Department Hazardous and Radioactive 
Materials Bureau (NMED-HRMB) to the Departmont of Energy (OOE)/I.ANL dated July 21, '997. The 
letter slates that "s chango in status of the three Surface Impoundments at TA·531rom a Treatment. 
Storage. Olsposal (TSD) Unit to a Corrective Action Status under the Ho:ardous and Solid Waste Act 
(HSWA) has been approved- (NMEO 1997,56380). This change was established with NMEO through an 
extensive nazardous·waste determination process. which was substantiated through verbal discussions 
as well as supporting correspondenco. The fallowing discussion summarizes tne activities that led the 
NMED-HRMB (now the NMEO-HWB) to approve the change In status of TA·53 Impoundments from 
RCRA TSO units to HSWA CA units. 

The Impoundments had been "protectively" Included In the Laboratory's RCRA Hazardous Waste Permit 
Application btJsed upon the presence of ha%ardous constituents: Part A was submitted in January 1991 
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, ' 

.. ,: and PartS,was'submlttedln July 1991. In November 1991'. initial discussions with NMEO were held 
, 'regarding tho possibility that the hazardous conslltuents present In the impoundments might not have 
, ,: orlglnatod from' hazardous waste. This Is consistent with the clarification wilhln the final ruie from the , 
" Environmental Protection Agency (EPA). which states that wastes are not presumed to be hazardous 
, underRCRA merely because they con1aln ha:al'dous constituents (57 FR 12. January 2. 1992). On 
January 15, 1992. the DOE forworded a letter to NMED to follow up on the discussions from the InlUal 
,meeting (DOE 1992, 64216), 

',To make a'~lJste determination regarding the materials wlth'n the impoundments.I.ANt. embarked on an 
,'extensille process of objectively revIewing the operational processos os well as past and present woste-

" " management practices' associated with the generation of wastes discharged to the Impoundments. Tnese 
, 3ctivlUes were consistent with, EPA's rule regarding ha:ardous w3ste determinations (47 FR 12727, 
, February 26, 1980, ,lind 48 FR 2519. January 19. 1983). 

The result of thisexhauStiv8 review Of information was Ihe determination that the wastes discharged to , 
the impoundments did not originate from listed ha:ardous waste. In addition, sampling and analYSiS of the' 
contont'. of the Impoundments verified thatlhe Impoundments did nOl contain characteristic hazardous 

, '. ' waste. This Information was shared and discussed wIth NMEO ot IlIn April 15. 1997. monthly meeting. . ,', 
.... :' . 

". " 

,,: . 

, ,\ , 

" .. ' 

" '. 
' . . : ... 

" ,', . 

'" .,' 

. " .' 

where It was decIded to change the three impoundments at T A·53 1rom TSD status to CA status • 

On May 19, 1997, DOE forworded a letter (DOE 1997, 64130) to NMED to confirm the change In'status. 
NMED officially approved the change In status of the TA-S3lmpoundments In D July 21. 1997. letter., In 
tnls'.letter, NMED-HRMB stated that -8 clcsure plan for the Impoundments Is no longer necessary-' (NMED 
'1997,56380)., ' , . 
, ", , 

In 'response to thechtlnge In regulatory status. and as requested by NMEO (NMEO 1997,56380). ER 
Project personnel prepffred and submitted the -RCRA Facility InvestIgation RFI Work Plan and SAP for 

,'Potential Reloose Sites 53.002(8)., S3-o02(b) and Associated I='lplng and Drainages" (I.ANI.1998. 56841). 
'~Thls work plan/SAP nnd a SAP'addendum were both approved by NMED on August a, 2000 (NMED 
2000, 64821). 

1.3' RatJonale for Proposed IA 

The rationale for .:onductlng the IA at PRS 53.(102(9)-99 Is to reduce the potential risk/dose associated 
with contaminants presont at the Impoundments by removing the source. Th., scroonlng levels that were 
used to dotermlne the potential risk and dose at the Impoundments are based on residential and Industrial 
O;l(posure scenerlos. They correspond to a dose of 15 mremfyr for 3 resldent/al scenario and a dose of 30 
mremlyr for an Industrial scenario for radlonuclldes. a 10" cancer risk for carcinogens. and a hazard 

, , Cjuotlentlhe;;:ard Index (HQ/HI) of 1 for nonc:arelnogens. Following the lAo a risk/dose assessment of the 
: impoundments ond the surrounding area will be par'formed to dotermlne whether residual contamination, 
, If any exists, pQses an unac.ceptable level of risk or doso undor current and projected future land use. 

" 
", 
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Figure 1.0-1. Location of TA·53 with respeet to other I.aboratory technical areas 
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IA PIon tor PRS 5:3.002(8) 

2.0 PREVIOUS SITE CHARACTERIZATION 

2.1 Site Description and Operational History 

PRS 53.002(3).99 is located In TA·53 on Mcslla de Los Alamos. which is bounded to the north by Los 
Alamos Canyon and to tho south by Sandia Conyon. MesltQ de Los Alamos Is comprised of Bandelier 
Tuff, which Is a series of Bsnfa!! and ashflow unlls that cap the mesa, The Surface Impoundments were 
excavated Into Tshlrege Unit 20 (Obt 2) of the Bandelier Tuff. Cooling and tectonic fractures and fracture 
zones are common In the unit. The depth to the regional aquifer at TA·53 is estimated to be 1000 ft below 
land surface. The main ocUvlty at TA·53 centers oround Los Alamos Neutron Science Center (LANSCE) 
and associated experimental areas. l.ANSCE comprises a high.power proton linear accelerotor ond a 
variety of associated experimental areas and spectrometers. 

PRS 53·002(0)·99 includes the three surface impoundments and associated piping and drainages within 
TA·53. This IA will focus on only the two northern surface Impoundments, which were constructed In 1969 
ond are clay· lined engineered structures designed to treat wastewaters via retention of solids and 
evaporation of liquids. The surface impoundments were constructed by excavating Into natlv~ luff which 
was Ihen pulverl:ad and used as engiM&red malerialfor constructing the side slopes. The pulverizod tuff 
was placed In layers and compl3cted to 90% of the maximum density as defined by the Modified Proctor 
(ASTM 01557) as the first layer of the engineered structure (LANL 1992,29413). 

The clay liner, the next layer 01 engineered material overlying the pulverlzod tuff. consists of a 4.ln. layer 
of bentonite clay. The clay liner was compacted to 95% of maximum density (LANL 1992.29413). Gunlle 
was applied to the side slopes 01 tho northern impoundments as a liner (4 10 e in. tnlck) for the side walls. 
Each impoundment Is 210 1t long by 210 ft wide by 6 ft deep and hDS 0 liquid storage capacity of 
approximatoly 1.6 million 901. Tne primary discharges into the surface impoundments Ineluded s.onltary 
and radloactivo wastewater from various TA-53 facilities. as well as septic tank sludge from other 
Laboratory facilities. To minimize the volume of water discharged to the outfall, two Aqua Aerobics 
surface turbine aerators wore used In each Impoundment for aoratlon and enhanced evaporation. 
Currently, the northern ~urfoce Impoundmonts are inactive ond dry. 

TA·53Is an industrIal area currently used for various experimental physiCS programs. The Lacoratory 
does not anticipate any chC;inge from this Industrial use in the futurQ (l.ANL. 1995, 57224). Security 
measures such as laboratory badges or escon for entry. olong with tho locked gate at the road to the 
impoundmonts. effectively reduce the possiblllty of inadvertent site Intrusion. 

2.2 PreviOUS Field Investigations 

The sludge and water in the two northern surface impoundments were characterl:ed by four separate 
events: 

1. sampling by the DOE Headquarters environmental sUl\lcy In 1988 (DOE 1969, 15367), 

2. sampling by the Laboratory Environmental Compliance Group (ESH0.8) In 1991 and 1992, 

3. sampling by the Laboratory ER ~roject In 1994/1995, and 

4. sampling by the Laboratory ER Project In 1999/2000. 
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IA Plan '01' PRS 53·002(8) 

2.2.1 1988,1991, and 1992 Sampling Campaigns, 

The dnto generated during tho first two sampling campaigns were not able to be valldQted due to a lack of 
quollty control measures. Therefore thoy could only be used for quolltotlve J:!urposes (In accordance with 
ER Project protocols). The doto wero used to guide the sele<:tlen 01 analytical sul(I'ls (er the Interim status 
closure J:!lon, which wos submitted to NMEO lin '994. 

2.2.2 1994/1995 Sampling Campaign 

The ER Project conducted samJ:!lIng at the northorn surface ImJ:!oundments In '99411995 to assess the 
noMe of the contamination and to determine If contaminants wore migrating out Of the surface 
Impciundments. Samples of the sludge, the bentonite clay liner, the tuff below the bflntonlte liner, Qnd the 
tuff below the gunlte liner around tho periphery were collected from tho north em surface Impoundments. 
These samples were onaly:ed for target anolyte list (TAL) metals (EPA SW-846 Method 6010A): mercury 
(EPA SW-846 Method 74 71); totDI cyanide (EPA SW0846 Mathod 90'0): reacllve sulfides (EPA SW-846 
Math'od 6030): semlvolntllo organic compounds (SVOCs) (EPA SW-846 Method 8270): volatile organic 
compounds (VOCs) (EPA SW-846 Method 8260): J:!ostlcldes and J:!olychlorlnatijd biphenyls (PCBs) (EPA 
SW-$46 Method 8080): herbicides (EPA SW·846 Met~lod 8152): Isotopic uranium ond plutonium (alJ:!ha 
spectroscopy): and strontlum·90, tritium, and gammo-emlttlng Isotopes (gomma spectroscopy, HASt..· 
300). Sample locations for the '994/'995 sampling can,p.,Ign ore shown in Figure 2.2 .. 1. Dota from the 
199411995 sampling campolgn were used quantitatively to halJ:! design the 1998 RFI work plan and SAP 
(LANt.. '998, 58841). 

2.2.3 199912000 Sampling Camp:,rgn 

Thero wore gops In the source term dato that oxlsted for this $1',13 ofter t."'Ie 1 99411 995 sampling campolgn. 
In addition, NMEO had requlrod the Laboratory to s~,bmlt an Rl=i. work pion for the corrective action 
proc~ss for tho Impoundments. A doclslon had b4!er. rllodu thol the site would not follow thlt RCRA 
closure path. Subsequent sampling per the 1998 Rr:: work pion (LANL. 1998,58841) was conducted in 
199912000. Samples collected ot depth beneath the cloy liner wore needed to assess tho movement of 
contaminants through the .... ertlcal profile. The PCB dato collected during the 199411995 sampling 
campaign at the northem surface Impoundments were or quor.!lonabl(l' quality: thorefore, PCBs were 
resampled and reanoly:od. It wos also unknown what percentoge of chromium VI made up the total 
chromium concentrations. Sample locations for the 1999/2000 somJ:!lIng cBmJ:!Dlgn are also shown In 
Figure, 2.2-1. 

November 2001 6 ER2001-0702 



~ 
2 
~ 
<:) 

~ 
I\.) 

..... 

~ 
i 
~ 

8 ... 

I 

-l~-- ._;-- .. -r·· .. ·- I~~ 1111300 1 ; < <. _ _.>. ( ,1711300 , , 

1711200 

t17UOO 

17110001 
• 
I 

• • 

t77llllOD I 

,-":; -::- - - --
I 
1 , 

-. 

, 
• • 

~ .~. """'"' 

''''II''''!- : ,. 

---...;;. 

'- ~~ "". ".:;', " ' 

. ' . . . 
" 

. .\~~. "~<;~ • r 
r 
r 

I 
I-

• • 

I 
I 
I 

, 
• ) 

1171200 

1711100 

I tn10r0 

rno.n 

1771l8OO, 5 ili' "':. , t 170800 

o 100 200 Feet 
~~~iiiIiiiiiiiiiii_? 

. 

Source: FW.Ao.. 
Aucp.lt 20. 2001 

Figure 2.2-1. Sample location IDs fo, northem surfaee Impoundments 

• Locoiltlorl 0 
_ _ 2-f1 cmtOUf 
c:J fA-51 lagoon 
_e.AIdIng 

- -fence 
=::::Road 

N 

~. 
S 

}; 

l! 
CI 
:::t 

Sf 
l: 
(I) 

~ g 
II.) 

CD 

...:0 .. t.J!.IH.~.Jf---'~..J II' t-..10t:J 



I . 'I·. I ;,.', I • • ~ " 

;':::,:.::,:::". '.' 

.1.", •••. . ,. 

:.i ~<,: :'>::" '. IA"Pltm for PRS 5a.OO2(aJ 
'.,' . 
".'. '. 

:~~'.:,;::':',," . ,2.3 . Assess'mentofthe1994/1995and'199912000SamplingData 
.!').,~. . . " ~. 

'.:~ '''. . rhis s~ctio·;' addresses the sampling campaigns (data gathered by the ER Project) In '9941' 995 and 
';.' . . ,'999/2000. Samples of the sludge,' bentonite cloy liner, and the tuff below the clay IInerwere collected 
''':';''':.' ':' . ,from the northern. surface impoundments. These samples were analyzed for TAL metals (EPA SW-846· 
,:::·;;,;i.··'. . '. .:'. Method 601 OA):: mercury (EPA SW-846 Method 747'); total cyanide (EPA'SW-846 Method 90'0): 
.:'. ': ... '. : .. :.·-:reactive·sulfides (EPA SW,;a46 Method 9030);.SVOCs (EPA SW-846 Method 8270): VOCs (EPA SW.a46 
,:.",' .. . :. : .Methl)d 8260): pestlcldes and PCBs (EPA SW-846 Melhod 8080); herbicides (EPA SW-846 Method 
, : ::.' '. . ,., 8; 52;i; Isotopic uranium and plutonium (alpha spectroscopy): and·strontium·90, tritium, and gamma-
:::: ..... .' emitting Isotopes (gamma. spectroscopy, HASL-300). 

, .': ". . .[ . ". . . , . 
::::.,,"': ····.AII thl~ available ER data were complied for PRS 53.002(0)·99 and validated by a chemist In the Analysis 
.. : .. :.' .... '. ' .. ' and',o:Ssessments Focus Area of the ER Project. The validated data were obt~lned from the Facility for. 
,":' .. "" . . . Information Management, Analysis, and Display (FIMAD). Tho data from each Impoundment {northeast 
.,"- < .... '.' . and ri.~rt"west)'were evaluated separately. Nondctect and rejected data (U·, UJ~. orR.qualifled) were 
"'.: . '. :elimln,Bted from the organic and radlonucllde contaminant· groups for the screening assessment. The R· 
... ' " . "Cluallflcld data do not affect the decision to conduct this corrective action. Field duplicate samples were 
'.: .. '.: '. . .also eliminated from the screening assessment • 

. :\'~::. ';' ." . 'The In:~rgOn·lc·and. radlonuci;de d~ia were' initially compared to soli. bac'kgrOund and fallout values . 
:::;~.:. : . obtaln~d from -Inorganic and Radionucilde Background Data for Solis', Canyon Sediments, and Bandelier' 
" " :. Tuff~t Los Alamos National Laboratory" (I.ANL , 998, 59730). The clay Uner and sludge somples were 
',::- . ' comparod to the all·horlzons background values, arid tho tuff samplos were compared to the Obt 2 

:., "." . '. ·.:bac.kground data. The all·horlzons background values represent concentrations of naturally occurring 
:: '" . chemicals In the surrounding soli. Although thore are no established background values for either sludge 
.'.: .. '" . . . : or enfdineered materials, the all·horlzons background comparison was done to help Identify those 
.... . Inorgat,ic 'chemlcals and'radlonuclldes elevated above naturally occurring co~centratlons. ' 

";::':~ .. ".. . Any Inorganic cnemlcals and rad/onucHdes that were not detected above background orfal/out values 
; ..... . ·were asr.umed not to posa a potential risk/dose and were therefore cllmlnoted from furtnerevaluation. 
:~ : "... . How~ver •. because the Intent of tnls IA Is to completely remove the sludge and clay liner., any potential 
. . : risk/dose aSSOCiated with the excluded Inorgenlc chemicals and radio nuclides In, tne sludge and clay liner 

:\', ."':. . wlIl.be eliminated. Tables 2.3~' through 2.3-3 contain the frequency of detection above background . 
:.' ':". . ·":·.~.valt:"s for- tne Inorganic chemicals. tne frequency of detection above backgroundlfallout values for the 
. '.: ': .\~::·,.··Ji't:dlonuclldGs, and the frequency of detection for organic chemicals. Any onalyte that had no detected 
. . ". values wnsalso eUmlnated. Although the frequency-or-detectlon lables.lnclude essential' nutrient (I.e., 
... '. calcium, magncslum, potassium, and sodium) and reactive sulfide data, these data were not screened as 
.:.' . . copes for this fA because no toxicity dota oxlst for tnese anolytes. Essential nutrients are not toxic at 

.' . ambient or near·amblent concentrations. 
'. 

I, " 

, , 

Based on the 'comparlson to background and fallout values, as well as the ovaluatlon of detected organic 
. cnemlcals,. tne following COPCs nave been Idtlntlned In the sludge and clay liner. 

• Inorganic cnemlcals-antlmony, cadmium, calcium, total cnromlum. copper,lead, mogneslum. 
mercury. nickel, selenium. sllv~r •. thallium, and zinc; 

• '. RadlonucUdes-eeslum-, 34, cobolt·50, europlum~1 52. plutonlum·238. plutonlum·239, sodlum·22, 
strontlum·90. and tntlum:. and 

• Organic chemlcals-acotone. aroclor-1254, oroclor·,2GO, ben:ene h~xQchlorlde (BHC)[alpha-]. 
BHCfgamma-), bls(2-ethylhexyl)phtnalate, 2·butanono, 4,"·OOT, 4,4'·000, 4,4'·00E, dieldrin, 
endosul1an I,. endrln. heptacnlor, metnylone cnlorlde. toluene, ond trichloroethene. . 

. November 2001 . 8 ER2001'()702 . 
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Analyte 

'Aluminum 

Antimony 

Arsenic I 

Barium 

6eryHlum 

I 
Cadmium 

Calcium 

Chromium, 
hexavolenl 

Chromium, 
tots I 

Cobalt 

Copper 

Cyanide. total 

Iron 

Lead 

Magnoslum 

I 
Monganeso 

Marcury I 
I 

Nickel 

I 

ER2001.0702 

IA Plsn for PRS S3·002(al 

Tabl.2.3-1 
Frequency of Inorganic Chemicals Detected 

Above Background Values In Sludge and Clay L.iner 

Concentration 88~"9round 
Media 

Number Oli Number of 
Analyr..,s Detects Range Im91~g) I Value (m9/~g) 

Sludge I 3-1 34 1370108"0 29200 

Clay liner I 34 34 215109'60 29200 I 
Sludge I 34 26 0.12103.02 0.83 

CloyUn6r I 34 18 0.093 10111' 0.83 
Sludge , 34 34 1.02 to 6.72 8.17 I 

Cloy liner I 34 I 34 I 0.57103.71 8.17 i 
Sludge I 34 I 34 2310113 ! 295 I 

Clay liner ! 34 34 2.9 to 95 295 

Sludge I 34 34 0,11 to 0.71 1.83 I 

Cloy liner 34 34 I 0.21100.89 1.63 I 

Sludge I 34 34 0.23 to 3.29 0.4 

Cloy Hner S4 34 0.026100.77 0.4 
Sludge 34 34 I 2370 to 19900 6120 

ClaylinOf' 34 34 S40 to 4600 6120 

Sludge 4 0 [0.04102101 NA 

CIDyliner NAb NA NA NA 

Sludge 34 34 7.61 to 31.1 19,3 

Clnyllner 34 34 1.06 to 16.1 19.3 I 
SlUdge 34 34 1.55 to 7.18 8.64 

Cloy liner 34 34 0.059 to 3.33 a.64 
SludgE! 34 34 39.4 to 1070 14.7 

Cloy liner 34 34 0.44 to 88.7 14.1 

Sludge 34 0 {24.4 to 500] NA 

Cloy liner NA NA NA NA I 

Sludge 34 34 3590 to 10300 I 21500 I I 
C!DyHner 34 34 oSsa to 8340 I 21500 

Sludge 34 34 8.71 to 135 I 22.3 

Cloy liner 3-1 34 5.92 to 33.9 22.3 

Sludge 34 34 484106'60 .4610 

ClOY Unor 34 I 34 73,.4 to 1760 .4610 

Sludge 34 34 49.2 to 369 671 

Clay liner 34 34 63.4 to 226 671 

Sludge 34 34 I 0.23 to 2.88 0.1 

Cloy liner 3-1 34 l 0.0035 to 0.11 0.1 

Sludge 34 34- 3,15 to 17.1 15.4 

Clay liner 34 34 
, 

O.BS to 10.5 15,4 

9 

Frequency of 
Detects Above 

Background Valu. 

0134 

Of3-1 

1/34 

013-1 

0/34 

0/34 

0134 

0134 

0/34 

0/34 

31/34 

2/34-
15/34 

0(34 

0(4 

NA 

8/34 

0134 

0134 

0134 

34/34 

15/34 

0/34 

NA 
0/34 

0134 

16134 

1/34 

3/34 

0134 

0/34 

Of34 

3-1/34 

1/34 

1/34 

0134 

Noyember 2001 
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IA Plan for PRS 53-oo2(e) 

Table 2.3·1 (continued) 

Numb.rof Number of Concentration 
Analyte Media Analys •• Detects Range (mg/k9) 

Potosslum Sludge 34 34 31310 2S10 
Cloy Uner 34 34 105 to 16S0 

Selenium Sludge 34 33 0.~01 to 2.15 
Cloy!!ner 34 15 I O. , 5 to [0.5] 

Sliver Sludge 34 34 0.702 to 19.7 

Clay liner I 34 1 0.29 to 111 
Sodium Sludge 34 34 116 to 3530 

Clay liner 34 34 89.8 to 387 

Sulfide, Sludge 34 ! 34 0.015 to 4.79 
reactive Clay liner NA I NA NA 
Tholllum Sludge 34 23 0.208 to t1] 

CloyUner 34 14 0.204102.14 

Vbnodlum SlUdge 34- 34 4.471033.5 

Clay liner 34 34- 0.75 to 12.6 

Zinc Sludge 34 34 69.4 to 838 

Clayl/ner 34 34- 12.7to 131 

• Value\lln square brackellllndlCllle nonClele<:led reaull!!. 

I) NA • Not analyzed. 

Table 2.3.2 

Frequency of Detects 
Background Abow Background 

Valve (rng/kg) Value 

3460 0134 
2460 0134 

'.52 12/34 
1.52 0134 

1 31134 
1 0134 

915 13134 
915 I 0134 
NA I 34134> 

NA NA 
0.73 1/34 

0.73 5134 
39.6 0134 
39.6 0134 
48.8 34134 

48.8 12/34 

• Frequency of Radlonuclldes Detected 
Above Background/Fallout Values In Sludge and Clay Liner 

Frequency of 
Number Number Concentration Background! Detects Above 

of of Range Fallout Values BJCkground/ 
Analyt. Medl. • Analyses Detects • (pCltg) (pCl/g) Fallout Values 

Amorlclum·241 SlUdge 34 0 {-1.88 to 2.65]" 0.013 0134 
Clay liner 34 0 ! [·0.22 to 0.'8] 0.013 0134 

Coslum-134 Clay liner 34 33 [-0.0041} to 22.6 NAb 33/34 

Coslum-'37 I Sludge 34 0 [-0.73 to 1.(1) 1.65 0/34 

Clay liner 34 0 r·0.032 to 0.14] 1.65 0134 
Cobalt-eo Sludge I 34 34 I 35.8104740 NA 34/34 

Clayl/ner 34- 33 I [0.17) to 42.3 NA 33/34 

Europium-152 Sludge> 34- 11 I r-0.83J to 5.68 NA '1/34 
Clay liner 34 0 I [-0.17 to 0.23] NA 0134 

Plutonlum-238 Sludge 25 19 r·O,01] to 0.03 0.023 19125 I 
Clay liner 34- 0 r-o.0033 to 0.0661 0.023 0134 

Plutonlum-239 Sludge 26 14 [OJ to 0.06 I 0.054 14128 I 

ClayUner 34 0 [.0.0071 to 0,088] 0.054- 0134 

NQvtlmb(H' 2001 10, ER2001"()702 
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Table 2.3-2 (continued) 

Number Number Concentrrtlon 
of of Range 

Analyte Modla Analyses Detects (pel/g) 

Rutht:lnlum·106 Sludge 34 0 [.7.57 to 17.3] 

Cloy liner 34 0 [·0.43 to O.64J 

Sodium·22 Sludge 34 7 [.0.048J 10 2.4 

Cloy liner 34 0 [0 to 0.221 

Strontlum·gO Sludge 34 9 1-0.83]10 3.86 

Cloyllnar 34 4 [.1.221 to 2." 

TritIum ! Sludge 34 34 2.38 to 404.57 

Cloy liner 34 34 0.31 t04.n 

Uronium·234 Sludge 34 34 0.47 to 2.58 

Clay liner 34 I 30 0.74101.23 

IJronlum·235 Sludge 34 I 28 10.01) to 0.12 
Cloy liner 34 i 0 [.0.0083 to 0.1 Q] 

Uranlum·238 Sludge 34 I 34 0.45 to 1.64 
Clay liner 34 33 0.74 to 1.2 

• Values in &Quare brllCllel, !ncUcale nondlltecle(1 reluili. 

II NA • Not Analyzed. 

Table 2.3·3 

Frequency of 
Backgroundl Det&C15 Above 
Fallout Vllutl 8Khgroundl 

(pCl/g) Fallout Values 

NA 0134 

NA 0134 

NA 7/34 

NA 0134 

1.31 9/34 

1.31 4/34 

0.7(3 34134 

0.76 29134 

2.59 0/34 

2.59 0/34 
0.2 0/34 

0.2 0/34 

I 2.29 i 0134 I 
I 2.29 I 0/34 i 

Frequency of Organic Chemicals De1ec1ed In Sludge and Clay Liner 

Number of Number of Concentration Range Frequency of 1 
Analyte Medii Analyses DeteC1l (mgf~g) Oetec1:s 

Acotone Sludge 36 27 I [0.0066]· to 1.85 27/36 I 
Cloy liner I 34 15 0.0033 to [0.'] 15134 • 

Aroclor.1254 Sludge 70 59 [0.034] to 25 59170 
Clay liner 69 15 [0.00406] to 10 15/69 

Aroclor·1260 Sludge 70 19 [0.033 to 7] '9170 
Clnyllner 69 15 I 10.00406 to 3.9} 15/69 

6HC[nlphs·] Sludge 70 5 [0.0011100.35] 5170 

BHC[gomma'] Sludge 10 1 [0.0017 10 0.35] 1/70 
Clnyllner 69 1 I 0.00076 to ['.32] 1'69 

I Bls(2'ethylhexyl) Sludge 34 14 1.951094.9 '4/34 
phthalate I CIllyliner 34 7 0.17 to [3.321 7/34 

, BUIMone[2.] Sludge 36 19 0.021 to 0.24 19/36 

000(4,4'.) Clay liner 69 I 1 10.0019 to 0.39] 1/69 

.00 er4,4'.] Sludgo 70 8 [0.0033 \00.7] eno 

ER2001·0702 11 NovemfJer 2001 
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Table 2.3-3 (continued) 

Number of Number of ConcentratJon Rang' Frequency of 
Anelyte Media Analyses Detects (mg/kg) Dtteds 

00T[4,4'.] Sludge 70 3 [0.0033 to 0.7] 3(70 

CloyJlner 69 :2 10.001910 0.39] 2169 

Oleldrtn Clay!!ner 69 4 [0.0016 to 0.39] 4/69 

Endosutfnn I Sludge 70 7' [0,0011 to 0.3$] 7170 

Cloy liner 69 2 [0.0016 to 0.331 2169 
Endrin Studg+l 70 3 [0.0033 to 0.1] 3/70 

Cloy liner 69 8 [0.00'6100.39] Sl69 

HeJ)ta<:l'Ilor Cloy liner 69 1 [0.00'6100.331 1/69 

MOlhylono Sludge 36 15 [0.0055) to 0.063 15/36 
chloride Clay liner ~ e 0.002110 [0.05] 8134 

Toluene Sludge 36 :3 lO,005S to 0.02] 3136 

Clay liner 34 1 0.0012 to 10.02] ! 1/34 

Trlchloroetnune Sludge 36 2 0.00021'0 [0.02] 2/36 

2." ScreeninG Evaluation 

The maximum dotected conc(lntrn!lon for each COPC was compared with the appropriate scroening 
action I.vel (SAL). The SALs for nonrodlonucUdos were calculated based on the methodology In 
Append[x C of the approved Installation Work Pion (!.ANI.. '998,62060) or provided In NMEO guidance 
(NMEO 2000. 68554). The paramoters ustid Included the most current values prosented In EPA RegIon 6 
and lor NMEO guidance (EPA 2000, 684'0: NMED 2000, 68554), The SALs for radlonucllde COPCs 
used in tnls evaluation were cnleuloted using RESRAO VOrslM 5,95 computer code and based on the 
approach described In ·Oerlvatlon and Use of Radlonucllde Scroenlng Action Levels,· (LANl. 200'. 
69683). The SALs roflect a residential exposure scenario in whIch eXj:)osure is based on 24 hours per day 
and 350 days per ~ar. The comparison Is done sepoltltoly for noncorclnogens, carcinogens, and 
radlonuclldes. The SALs for noncorclnogens oro based on an HQ of ': those for carcinogens are based 
on a target cancer risk of 'O.t; and those for rodlonuclldes oro based on a radlotlon dose of 15 mremlyr. 

The maximum detected concentration for oach cope was also compared with the appropriate Industrial 
screening lovel. The Industrial screening levels for nonrodlonuclldes wor~ calculated bosed on the . 
methodology Gnd parameters provided In EPA Roglon 6 guidance (EPA 2000.684'0). The Industrial 
screonlng levels for rodlonucllde COPCs used in this evoluation were calculated using RESRAO Version 
6.1 and besod on paramoters presonted In !.ANI.. guidance (LAN I.. 2000.6680'). Th, Industrial screening 
levels refleet a Industrial exposure sconarlo for an outdoor worker In which exposure is based on 8 houl'$ 
per d.ay and 250 days per year. The comparison Is done separatoly for noncarclnogens. carcinogens, and 
rodlonuelldes. The Industrial screening levels for noncarclnogens are based on an HQ of 1: those for 
carcinogens are bDsed on a tllrget cancer risk of 10041: Qnd those for radlonuclldes are based on a 
radiation dose of 30 mremlyr. 

Appendix B prosents the maximum concentrations Of oach cope In each medium and Impoundment. 
Appendix C contains the calculated risk/dose for tho residential Dnd Industrial scenarios for each COPC. 
Of the COPCs presented In Appendix C. only those tnat were greater than their SALs In at least one 
medium for escn lagoon aro presented In Tables 2.4-'. 2.4-2, 2.4-3, and 2.4-4. The tables Include the 
risk/dose calculations for media os woll as elthor the resl<::tAntlnl or Industrial exposure scenarios. 

Novemb(Jf 200 1 



fA PltJfI for PRS 53.002(e) 

Table 2.4-1 
SAL.s, COPC Concontrations and Resultant Doses, Cancer Risk, and HQs 

for the SI'.ldge t.ayer in the Northern Impoundments at TA-53 

Analyte 

Radionuclides (pCVg) 

CQsium-134 

Cobnlt.60 
E'uroplum·52 
Sodlum·22 
$trOl'ltlum·90 
Tritium 

Carcinogens (mg/~gJ 
Arodor· 1254 
Aroclor.1260 
Cleldrln 

NonC8rcinogens (mg/kg) 
Aroclor.1254 
Copper 

Cyanldo. lotal 

Lead 
Thallium 

R.dionuclidts (pCVg) 

Caslum.134 

CobIlU·60 
Sodlum.22 

Strontlum·90 

~rcinogen' (mg/~9) 

Aroclor-1254 
Aroelor.1260 
BHCfalpha·l 
815(2· 
elhylhllxyf)phthnlate 

Noncsrclnogflns (m9'lIg) 

Aluminum 
ArOCIQr·1254 
Copper 

Load 
Mercury 

Thallium 

It NA. No! analyzed. 
II _. Not applicable. 

C NO. Not detocted. 

ER2001·0702 

SALs 

2.3 
1.2 

I 2.1 
1.5 
5.1 
880 

0.22 
0.22 

I 0.03 

1.1 
2800 

1200 
400 
6.1 

2.3 
1.2 j 

l.S I 
5.7 

0.22 
0.22 I 
0.09 
35 I 

74000 
I 1,1 

2800 
400 
23 
6.1 

Maximum Dose 
I Concen1ratlon (mremlyr) Cancer Risk HQ 

NORTHEAST IMPOUNDMENT 

NAB b - - -
1070 8917 - -
5.1 21.0 - -
2.4 16.0 - -
3.9 6.8 - -
406 4.6 - -
25 - 1.14/:.04 -
3.5 - 1.S9E·OS -
NCII - - -
25 - - 22.7 

1070 - - 0.38 

500 - - 0.42 
135 I - - 0.34 
0.92 - - 0.15 

NORTHWEST IMPOUNDMENT 

NA - - -
4740 39500 - -
2.1 14 - -
2.2 3.8 - -
9.0 - 4.09E·05 -
3.9 - 1.71E-05 -
0.12 - 1.29E.(Je -
94.9 - 2.11E·06 -

8110 - - 0.11 
9 - - 6.2 

569 - - 0.20 
77 - - 0.19 
2.9 - - 0.13 
0.66 - - 0.11 
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. fA Pisn for PRS 53·002(8) 

Table 2.4-2 

SALs. COPC Concentrations and Resultant Ooses~ and HQs for the 
Clay Liner In. the Northorn Impoundments at TA·53 

Analyte 
- .,,1. 

" 

Rldionuelldes (pCi/g) 

Coslum.134 
Cobalt·GO 
E'uroplum.1S2 

Sodlum·22 

" Strontlum.go , 

Tritium 

Clrclnogen. (mglAp) . 

Aroclor 1254 
Aroclo,,"1260 
Cloldrln 

Nonc.rclnogens (m9'lIg) 

. Aroclor 1254 

Copper 
. Cynnlde Total 
Lf'Jad 

Thllillum 
.. ',\ ,"," :'.':.::,,':, ... ". ',' 

FQdlonuclldfS (pCllg) 

Coslum·134 

Coboll·60 

Sodlum·22 . 
Strontlum.go 

C.rclnog.ns (mg/lfg) 

Aroclo",'2~ 

, Aroclo .... 1260 

. BHClnlphal 
BI5(2.' 
ethyihe)(yi\ohthnlatl! 

Nonelrclnog.ns (mglllg) 

Aroclor 1254' 

Coooe!" 
Lead 
Mf!jl'C\Jry . 

. ihollium 

1- • Not Applicable. 
b NO • Not dtlected. 

November 2001 

SAL. 

2.:3 
1.2 
2.7 

1.5 
5.7 

8BO 

0.22 
0.22 
0.03 

1.1 

2800 
·1200 
400 
6;1 

" 

2.3 

'1.2 
1.5 
5.7 

0.22 
0.22 

0.09 
35 

1.1 
2800 
400 

23 
6.1 

Maximum Dose 
Concentrations (mr('nVyr) Cancer Risk 

NORTHEASTIIPOUNDMENT 

22.6 98 _" 
6.23 52 -
NOb - -
NO - -
1.9 3.:3 -
4.B 0.05 

I -
10 - 4,55E..oS 
0.3 - 1.37E·06 

0.032 - 1.07E·06 

10 - -
44.8 - -
NO - -

19.4 - -
2.14 - -

NORTHWEST IMPOUNDMENT",' 
, 

10.3 45 -
42.3 353 -
NO - I -
2.1 3.7 -

0,62 - 2.81 E·06 
NO - -
NO - -

0.39 - 1.10E.QS 

0.62 - -
88.7 - -
33.9 - -
0.11 - -
0.32 - -

14 

HQ 

-
-
----
- . 

--
9." 

0.016 
NO 
O.~9 

0.35 
.. . " 

" " 

-
-
-
-
----

0.56 
0.03 

0.08 

0.00 
0.05 

ER200T.()'102 



IA PIM lor PRS 53.002(D) 

Table 2.4-3 
Industrial Screening Values, COPC Concentrations nnd Rosultnnt Coses, Cancer Risk, and 

HOs for the Sludge Layer In the Northern Impoundments at TA-53 

Analyte 

Rldlonuclides (pCI/g) 
Cn~lum.' 34 
Cobalt. SO 
curoplum.152 

Sodlum·22 
Strontlum.go 
TrlUum 

Carcinogens (mgllfg) 

Aroclor·,254 
Arcclor 1260 

Oinldrln 

Nonclfcln0fltns (mg/kg) 

Aroclcr 1254 
Copper 

Cvonlde Iota I 
Lead 
Thorrlum 
... 

R,dlonuclldes (pCVgJ 
Caslum.134 
CObell·eo 
Sodlum·22 
Strontlum·90 

CarCinogens (m9/~9) 

Aroelor '254 
Aroclor 1260 
BHCralphal 

Bls(2· 
ethylhexyf)phthnlole 

Noncatcinogtns (mglAg) 

Aluminum 
Aroclor'l254 
Copp_ar 
Lead 

Mercury 
ThalUum 

• NA. Not analyZe<l. 
. I) _ • Not nppllcable. 

C NO • NOI dftte<:led. 
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Industrial 
Screening 

Value 

16.5 
8.B I 

19.4 

",1 
32'0 
6921 

0.93 
0.93 
0,'3 

13 
47000 
15000 
2000 
100 

'6.5 
8.8 
, 1. 1 

3210 

0.93 
0.93 
0.45 

150 

100000 
13 

47000 
2000 

380 
100 

Maximum 0011 I 
Concentrations (mrf.'mJyr) Cancer Rick HQ 

NORTHEASTIMPOUNCMENT 

NA- NA b - -
1070 1222 - -
5.7 2.9 - -
2.4 2.2 - -
3.9 0.01 - -
405 0.58 - -
25 - 2.G9E.05 -
3.5 - 3.7GE·OG -
NC~ - - -
25 - - ',9 

1070 - - 0.023 
SOD - I - 0.033 

'35 - - 0.068 
0.92 - - 0.009 

NORTHWEST IMPOUNDMENT 

NA - - -
4740 5413 - -
2.' 1.9 - -
2.2 I 0.01 - -
9.0 - 9.SSE-06 -
3,9 - 4.2E·06 -
0.12 - :2.5SE-07 -
94.9 - G.SSE·07 I -

8110 - - 0.08 
9 - - 0.69 

569 - - 0.01 

77 - - 0.04 
2.9 - - 0.01 

0.66 - - 0.0' 
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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 

Analyt. 
. , . 

R.dlonuclldf' (pCVg) 

Cl!slum.134 
Coball.50 
!:urQplum.1S2 
SO(!lum·22 
Slrontlum.90 

Tritium 

C.rclnogen. (mg/lg) 

Aroetor 1254 
Aroctor 1260 
Oleldrin 

Nonc.rdnogtfl. (mfi~g) 

Aroclor 1254 

Coooer 
Cvanldo lotal 
Load 
Thnlllum 

',1, • I ....... ,.,. ... " . .' 
R.dlonudlde" (pCVg) 

C~!llum·'34 

Cobnlf·60 
Sodlum·22 

I StronUum.90 

Ctrclnogtn. (mgllg) 

Aroelor 1:;:54 
Aroclor 1260 
BHC[olphal 

BI8(2· 
OlhylhO)(yI)phlhnlate 

. I 

• NonClrc/nogens (m~g) 
AlumInum 
Aroelor 1254 
Copper 

Load· 
Mercury 

ThDlIIum 
• _.. Not appUcoble, 

b NO • NOI Gelecilld 

,November 2001 

I. 

Industrial 
Screenlnlil 

Vllut 

1e.5 

8.8 
19.4 
11.'1 
3210 

6921 

0.93 
0.93 

0.'3 

13.0 
47000 
15000 . 
2000 
100 

16.5 

S.8 
11 

3210 

0.93 
0.93 
0.45 

'SO 

100000 
13 

47'000 

2000· 
380 
100 

Maximum 001f 
Concvntrlltlonl (mrfmlyr) Cancer Rllk HQ 

NORTHEAST/.POUNOMEMT 

22.6 13.7 .. - -
6,2 7,' - -
NOb - - -
NO - i - -
1.9 0,01 - -
4.8 0,01 - -
10 - 1.08 e.05 -
0.3 - 3.24E-O'1' -

0,032 - 2,48E·07 -
10 - - 0,71 

44,8 - - 0,001 

NO - - -
19.4 - - 0.01 
2.1 - - 0.021 

NORTHWESTIMPOUNOMENT ., 

10.3 6.2 - -
42.3 48.3 I - -
NO - -
2.1 0,0' - -

0.62 - 6.65E·07 -
NO - - -
NO - I - -

0.39 - 2.57E.Q9 -
9160 - - 0.09 
0.62 - - 0.05 
88.7 - - 0.00 
33.9 - - 0.02 
0.1 - - 0.00 

0.32 
i 0.00 ! - -
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2.5 Results of Screening Assessment 

Tables 2.5-' and 2.5·2 provide a summary of primary copes that were greoter than SALs and Industrial 
screening values or contribute significantly to total risk/dose. Many of tho COPCs that surpass the 
screening levels ore the same for both the northeast and northwest Impoundments. 

The HI (the sum of tho IndlvlduClI ha;:ord quotients) for noncarcinogens is above 1 In the sludge In both 
lagoons Clnd in the CIClY IiMr in the northeast impoundment using a residential land·use scenarIo. Aroclor­
'250.1 Is the only noncarcinogenic cope in either Impoundment. Using Industrial screening values, the HI 
Is above 1 only in the sludge in the northeast impoundment, with Aroclor '254 bolng the primary 
contributor. 

The NMED target risk level for total cancer risk. Is 1 O'~ (NMED 2000.68554). Any COPC with a potential 
cancer risk. greater than 10.0 was identified as a risk driver. Aroclor·1254 Md Aroclor-1260 were the only 
chemicals in either impoundment to generate this lovel of potential risk based on resldentlol exposure. 
The potential risk 10r both these chemicals was limited to the sludge In both lagoons and to the clay liner 
for Aroclor.1254 in the northeast impoundment. USing industrial screening volues, the total cancer risk 
surpasses the 1 O'~ target cancer risk for Aroclor.' 254 In the sludge and cloy liner In the northeast 
impoundment. A cumulotlvo risk for both Aroclors exists in the sludge of the northwest Impoundment. 

Radionuclides ore the overwhelming COPCs for both impoundments, with coball-60 and ceslum·134 
being the prlmCl!)' radio nuclide COPCs. Using a residentialtand·usc scenariO. coballoSO surptlsses 
'5 mremlyr In the sludge and clay liner In both Impoundments. Coslum·134 dose o~tlmates are above 
15 mrem/yr In the clay liner In both impoundments. Although cesium-134 was not sampled In the sludge 
loyer. It Is reasonable to assume that the dose would be above' 5 mrem/yr in this layer as well. 
Europlum·152 and sodlum·22 dose calculations surpass the rosldentlal dose level In the slUdge loyor In 
the northeast impoundment. Using industrial screening values. cobalt·60 surposses 30 mrem/yr In the 
sludge 01 both logoons. while the cumulative dose for cobolt-GO and cesium·'34 Is abovo 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 Industrial Recidonti81 Industrial 
Anatyte Rlsl\IDosc Risk/Oose Annlyte Risk/Oose Risk/Oose 

Roel/onucfld8S (mr8m1yr) 

Cobalt·60 8917 1222 CO!llum·134 98.3 13.7 

Europlum·152 21.0 2.9 I CObAIt·60 51.9 7.1 

Sodlum·22 16.0 2.2 .. 

Carcinogens (cancor risk) 

Aroclor·1254 1.141;·04 2.G9E·05 Aroclor·1254 4.55E-<J5 1.08E-05 

Aroclor.1260 1.S9E·05 3.7GE-06 

NonClJrc/nogens (I-IOs) 

Aroclor·1254 22.7 1.9 Aroclor·1254 9.1 o.n 
Note: Risk refers to nonradlonvcllde ynlullo: dose refera to radlonucllde Yllluell. 
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Table 2.5002 
Residential and Industrial Rlsk/Cose Values In the 

Sludge and Clny Liner In tho Northwest Impoundment 

Anolyte 

Sludge 

Rosiden~al 
RlsklOose 

Rodlonuc1ldo$ (mrfJrrVyr) 

Cobolt·5O 39500 

Sodlum-22 14.3 

Industrial 
RlsklOose 

5413 

1.9 

Annlyte 

Cobolt·60 
Coslum·134 

Aroelo,..1254 4.091;.05 9.68E·06 . ., 
I--...;....---i--~~~-!----~~--il·, ,,\ "::. :I":~"'.~'.':I~' :,':',;' 

Aroelo ... 1260 t.nE-OS 4.19c·06· . ' .. ' 

NonCllrcJnogens (HOs) 

Aroelo,..1254 8.2 0.69 I Aroclo,...12$4 

Not.: RI,1f refol'll to "o"r.~IO"UCIId. values: 0'0'. rer.rs to mdlonuchde valuo .. 

, .. 

Clay Liner 

Residential 
Risk/Oose 

353 
44.S 

Industrial 
RlskIOose 

48.3 

6.2 

....... ,1 

", ."" 
,I ";' ',." " 

• ," ",.. , ",,~ ,.' I ' I < I 'I ,'~., \,,',~:,:.' ',' I' \, . '. 

0.56 0.05 

ThO total risk or dose Is substantially less for an Industrl~1 exposure thon for D residential exposure. 
However, thera stili exists an unacceptable risk and dose duo to radlonucllde and ClJrclnogen 
concentrntlons In the sludgt!l and cloy liner In both lagQ(lns. regardless of the future land use for this site. 
Therefore. removal of the sludge and the cloy liner from both Impoundments will be conducted to reduce 
tno potential risk ~nd dose to human health from rodlonuclldes and other contaminants within the 
Impoundments. After confirmation samples have been collected, further risk and dos~ analyses will be 
performed to dotormlne If further action Is noedad for the mattlrlol bolow the clay liner. 

3.0 BASIS FOR CLEANUP LEVELS 

There nre no cle~nup levels proposed for this IA. The Objoctlve or tho IA Is to removo all or the sludge and 
the cl~>, liner. thereby roduclng the potentlol risk and dose to receptors at the site. The sludge and clay 
liner are 'lory distinct l:Jyers within the conflnos of the Impoundment. and therefore the preclso removal of 
eDcM of the layers can be achieved. Radiological screening toots and vlsuallnspecUon will be used to 
guide the complete removal of these two loyers. It Is assumed tnat the potontial risk and dose from the 
Impoundments will be substantially reduced once the loyors oro completely romoved. 

4.0 PROPOSEC CORRECTIVE ACTION/MEASLIRE 

4.1 Conceptual Model 

The conceptual model embodies 011 current undorstandlng and best scientific expectations/Judgment for 
describing contamlnont distribution. mlgrntlon, fato, and exposuro as affected by site physical properties 
:lnd envlronmontal conditions. It comprlsos the assumptions usod to guide the IA activities and cleanup 
doslgn. Tht! conceptual model provides an understanding of the distribution of the contaminants. the 
potent/a I contaminant PQthw:J)IS and transport mochanlsms, and tho potential contaminant exposure 
pathways to receptors. This IA will address only the potential vertical migration of contaminants wltnln the 
Impoundments. The extent of cont£lmlnatlon surrounding tho Impoundments. Including tho drainage. will 
be addressed In a future report. 
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4.1.1 Potential Contaminant iransport Pathways 

One release mechanism at the surface impoundments is hypothe~12ed 10 be the leaching of contaminanls 
from the sludge through Ine Impoundment IIncrs to the surrounding tuff. TM sludge in tho surface 
Impoundments Is balloved to be Ihe major contaminant source based on both tho physical properties of 
the sludge and the sampling in Ihe northern surface impoundments. 

Transport 01 radlonuclides wllJ occur In a manner idenlicallo their nonradIoactive analogs. In addition. 
radioactive decay will decrease the concentrations of radlonuclides according to theIr respectivo half· 
IIvos. Tritium will move as water. eithar in the liquid or vapor phase. Tritium is the only cope that Is 

. known to have migrated inlO the luff below the sludge and liner. To undersland the ... ertlcal extent of 
tritium below the Impoundments. further characterization will be conducted otter the IA Is completed. and 
It is not part of the scope of this proposed action. In genefal. tho moxlmum concentrallons of 
radlonuclides were detected in the sludge. end these subsoquently decreased in tho clay liner. Similarly, 
concentrations in the tuff. If detected. were loss than concentrations In the Clay liner. Indicating that the 
clay Hner was impeding the mlgralJon of contaminants into the underlying luff. as Intended, Therofore. the 
data confirm the model of radlonucllde tra!"lSpOM that Ihere would be little. If any, ... erllcal migration 01 
radlonuclldes. 

Fo!enllol mechanisms of mlgrDtlon for PCBs (I.e .• Aroclor·1254 and Aroclor·,260) Include adsorption to 
organic m\'lUer. silts. ;)nd clays, and mobilization by water within the surfaco Impoundments. The greatest 
limiting factor in the tr::msport of PCBs from the surface Impoundments to !.he onvlronmcntls the solubility 
of PCBs In water. Limited migration of the PCBs Is expected in the subsurface because of a marked 
decrease 1n permeab1llty of the native tuff. which Is directly beneath the surface Impoundments. as 
compared to the solis. Thus. the PCBs tend to remain in the soli/sand and not be ~vallable for further 
transport. !=leBs adsorb relali ... ely Cluiekly onto plastic, silltl, and organic matorlal. Thus. the organiC matter 
with adsorbed PCBs would be resistant to migration. The highest concentrations of FCBs were dotecled 
In the sludge. with tower concentrations in the cltly liner and subscCluenl lower concentrations In the 
undorlying tuff, This Indleates that the cloy liner wss impeding tho mlgrotion of contaminants Into the 
underlying tuff. as des/gnect. Therefore. the data confirm the model of PCB transport that there would be 
!Ittle. If any. vert leal migration of PCBs. 

The limiting factor tor the transport of metals from tha surface Impoundments to the environment is the 
solubility of mOlals in water. The solubility of metal Ions Is groatly increased by the presence of ehelallng 
agents. The chelotlng molecule forms a ring in which the metollon Is hold so that it Is not tree to form 
Insoluble salts. The equilibrium between the Inorganic solts and lne ehelotod melallons Is not knoWli. 
"rhus. chelatad metal ions (in solution) could migrate with the water from the surface impoundmenls to 
adjacent soli through the liner. Both metal and radionuclide mobilities vary with the Indl ... ldual contaminant 
but. In general. the clay liner has a very high ion·exchange c;:Ipaclty and groatly retards the mo ... ement 01 
these species. In general, the maximum concentrations of Inorganlcs were detected In the sludge. £lnd 
these subsequently decreased In the clay liner. Similarly. concentrations in the tuff. If detecled. were less 
than concentr~ltjons In tho cloy liner. indicating that the clay liner was impeding the migration of 
contaminants Into the underlying tuff. as intended. Therefore, the data confirm the model of metal 
transport that there would be rlttle. If any. vertical migration of metals. 

Because groundwater is approximately 1000 fl below tho PRS. most contaminants will not migrate to 
groundwater due to unsaturated condItions and the lack of hydrostntic pressure. Tritium was detected at a 
concentration of '00 pCIIL at 1 oo-n depth during the 1988 sampling campaign; this concentration Is 
approximately' 00-1 000 times graoter than the le ... el in 0 borehole localed approximately 450 fl 
upgradlent from the impoundments (LANL 1996. 56841). Measurements of other contaminants (metals. 
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VOCs. SVOCs) Indicate that tritium IS the only contaminant present In the vadoso :ono bolow the surface 
Impoundments. 

4.1.2 Cistrlbutlon 01 Contaminants 

8:lsed on the findings of U'le screonlng :Jssossment. radlonuelldes and carcinogens. are the major COPCs 
at this FIRS •. At the northwest impoundment, cobalt·GO Is the primary riSk driver In the sludge. with levels 
of concem for sodlum·22. Aroclor·,254, and Aroclor·1260. Ceslum·134' and cobalt-60 are the primary risk 
drivers In the clay liner. Cobalt·GO Is the main COPC In the sludge at the northeastern Impoundment. with 

, levels of concern for europium-52. sodlum·22, Aroelor-1254. and Aroclor.12GO. Cobalt-60 and coslum-
· 134 are the risk drivers In the clay liner at the northoostem Impoundment, with lovels of concern for 
· Aroclor·1254. The concentrations of these COPCs result In 3 potential unaccoptable risk or dose to 
human health. 

The bubble plot In FIgure 4.1-1 displays the distribution of contaminant concentrations for eobalt-60. The 
smallest bubbles dlspl3Y data points that fall below screening lovels. Tne medium-sized bubbles 
reprosent all dnto points between the screening level ond one order of magnitude greater than the 
scroenlng love I: The II:lrgest bubbles reprosent the data points between that level and the highest 

. concentration In OM)' of the represented media. UsIng theso groupings, the distribution 01 cobalt-60 
appears fairly consistent throughout the impoundments, Data points for tuff ore displayed on top: under 
those are the dala for the clay lin or; Ihe dried sludge data points are displayed below that. Therefore, 
some data points may be hidden by overl)'lng bubbles. However, with very few exceptions. If a data point 
exlslsfor tuff. thero exists an equal or greater concentration In the clay liner and sludge. Correspondingly, 
If a data point oxists for the clay liner. there exists an eCjual or grooler concentraUon,In the &Iudge. 

Although varIance In vertlcaldlstrlbutlon exists 10r oach chemical, 0 similar trond In decroaslng 
concentrations from the sludge to thetutf was obsel'\lcd for all rodlonuclldes and organic chemicals. 

, The data confirm the conceptual model that contaminants did not migrate vertically Into the undorlylng tuff 
to any considerable depth (tritium Is an exception to this obselVotion).Tuff dOll) were presented here as 
part 01 the conceplual modol to visually display the vertical trond In decrcoslng concenlratlons In the 
media. The analytical data for tuff will bo prosentod and assessed for risk/dose in a futuro RFI report. 
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Cobalt·GO Coneontrationl 
In Tuff (pellg) 

• 0 -1.2 

• 1.2 - B.8 
• 8.8·4740 

CObl1!t·60 Concentrations 
In CI.,y Liner (pC 110) 

• 0-1.~ 

• 1.2·8.8 
• 8.8.4740 

CobalMO Concontl'lltiona 
In Siudgo (pel/g) 

0-1.2 
1.2. S.8 
8.8 -4740 

Dirt road 

NohI: CoIMoII.oIHIAl. • , ,~; 
c_ • .eo /Iwlwllllitl SaN-o 
\lu-&,3 

~'IIIII.Q 
AIIIIU\12o. 200 1 

Figure 4.1-1. Cobalt-60 concentratIons In the northem surface Impoundments 

4.2 Supplemental Sampling 

Supplomental sampling Is neither Medod nor r6(!ulrad for this IA. 

4.3 Cleanup Actlvltles 

The oo/actlvo or the /A Is to remove all of the sludge and the clay liner. thereby reducing the potential risK 
and dose to receptors altha site. The sludge and clay liner are vary distinct layors within the confines of 
the impoundments and therefore thO precIse removal of eaeh layer can be achlovod. Radiological 
screening tools and vlsuollnspectlon will be used to guide the complete romoval of these \'NO loyars. It Is 
expected th.at the potential risk and doso from the Impoundments wiJl be substantially reduced once the 
layers are complotely removed. 

A field Implementation plan (or equivalent planning document) describing the field actlvl:fes necessary for 
removing the Sludge and clay liner wltnin the lagoons will be prepared prior to mobilizing In the field. TM 
plan will detail the equipment to be used and describe the spaclflcs of the fh~ld operations. 

4.4 Site RestoratIon 

Depending upon the post-excavation eondltlons. the best restoration approaCh will be devised. The site­
restoration design will be addressed following excavation when tho physical aspects of the sHe are 
known. 

ER2001·0702 21 Novembor 2001 

, . . . ' 

i., 

\. 



!!' PIsn forPRS 53-002(8) 

rne LANL ER stormwoter pollution prevention plan (SWPPP) will be updatl':d at the start of IA activities 
(by submitting site-specific Information on the LANL SWPPP upd~te form). LANL. will consult wltn ESH-18 
and facility management regarding the SWPPP. 

5.0 CONFIRMATORY SAMPl.ING 

Confirmatory sampling will be conducted following Ihe removal activities. Sampling will be performed to 
verify that 

• all Of the sludge and all of the cloy liner have been removed. and Ihat any residual malerlal (If 
any) does not contain concentrations of copes that pose ::.tn unacceptable risk or dose to human 
health. and 

• the extent Of radiological contamination associated with tM PRS has boen vertleally bounded 
(with the exception of tritium). 

The proposed sampling strolegy Is based on data which demonstrate thai contaminant distribution is 
homogeneous in the sludge and liner (see Figure 4.1-') and therefore any rosldual contamination (after 
the sludge and the liner aro removed) would also be evenly distributed. The sludge will be rflmoved prior 
to romovlng the cloy liner (and will be segregated during removal activities), This will provent tho sludge, 
whlcn contains higher levels of contamlnatlon. from cross-contaminating the tuff below the liner. The 
confirmation sampling will be used to verify the assumption that tuff will not be cross-contamlnated during 
the clEianup activities. 

The radlonuclidOS present in Ihe sludge and liner that £Ira the riSk drivers at the site Include ceslum-'34. 
cobalt-SO. europlum-152. sodlum·22. strontium-gO, and tritium. The sampling strategy Is based on the fact 
that radlonuclldos are the mojor rlsl< drlvors for the silo and roprosent the highest IItvols of eontElmlnalion. 
Samples will be collocted and analyzed. by gamma spectroscopy, to verify the contaminants that are 
prosent at highest concentrations. Strontlum-90. which is one of the contaminants driving risk. Is present 
at much lower concentrallons, and Ills collocatod wllh gamma.amiltlng radionuelldes, It Is for this reoson 
that only gamma spectroscopy is ~roposed for confirmatory sample analysis. Tritium Is the only COPC 
that Is known to hove migrated Into the tuff below th~ sludge and liner. TO underotand the vertical extent 
of tritium below tM impoundments. further characterlzotlon wilt be conducted tlfter the fA Is compleled 
(this further characterlzotlon is not within the scope of this proposed Dctlon). Thefefore. It will not be 
sampled as part of the confirmDtory sampling. 

To onsure Ihat the femoval of the sludge Dnd the liner Is completo, and to verify that cross-contamlnation 
did not occur. LANl. proposes collecting at least 1 0 verification samples in tuff (S In each impoundment) to 
be submitted for off-site laboratory anD lyses, Field·screening will be used to select additional sample 
locotions, or additional samples may be colleC1ed ot deeper depths If It Is deemed appropriate based on 
field conditions. Tlible 5.0·' summarizes the propOSad ~onflrmotion sampling. Samples will be coll"cted, 
at the surface, near each corner of each 13goon and In the center. Figure 5.0-1 shows the proposed 
10cDtion of the verification samples. 
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Tabl.5.0-1 
Proposed Confirmation Sample Location!' and Analyses 

I Sample 10 Locatlon Analysts 

RE53-02·0001 NW Impoundment NW corner Gomma al'ectroscoClY" 

RE53-002.0002 NW Impoundment N e: corner Gomma sCloctroscopy 

RES3·02·0003 NW Impoundmont SW comor Gomma spOClroscooy 

RE53·02.0004 NW Impoundml;}nt SE comer Gomma speclrosCOj)y 

RE5S·02·0005 NW Impoundment een\or Gamma spectroscopy 

R1!53-02·00Q6 NE Impoundment NW corner Gommo spectrosCOOY 

RES3-002·0007 NE Impoundment NE comer Gomma spectroSCOl'Y 

RE5S·02·0008 NE Impoundment SW corner Gamma spectroSCOpy 

RES3-002·0009 NE Impoundment SI! cornet Gamml' Ill)eCtrOlOOJ:)Y 

RE~·02·00'O NE Impoundment center Gamma spectrosOOJ:)Y 

RE53·Q2·0011 Sased on nold'SCtoonlng lind ObSOI'VDUon Gamma spectroscopy 

RE53·02·0012 Bused on flold.serQQnlng and ObStlrvtltlon Gllmmo scectroscoPY 

Samples will be col/octed from depths of 0-0.5 ft \,Ising ER·SOPwG.28. Rev. 0, "Chip Sampling of Porous 
Surfac~s." or ER.SOp·e.09. Rev. O. "Spodo and Scoop Method for Collection of 5011 Somples.~ and/or 
ER·SOF'·6.10. Rt')v. 1, "Hand Auger .ond Thin-Wail Tu~ Samplor."" Tuff :samples will be collected using a 
manually opera:lled drill. or by chiseling pl~ces of tuff. The sample will ~ descrl~d and logged Into the 
sample collection log forms (ER-SOF'.Q1.04. "Sample Control and Field Oocumentotlon,- Rev. 3). The 
samples will be screened for rodlonuc1ides to onsure that they can be transported without special 

. packaging. The sample locations will be surveyed. 
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Figure 5.0.1. Proposed IOC<ltlons for confirmatory s.:Imples .at PRS 52·002(a) 

6.0 WASTE MANAGEMENT 

6.1 Estim<lted Types and Volumes of Wnste 

'oft C'0f'I10iM 
"I •• \llo\lOOfl 
_/lUIIrt"'l/ 

..... ~""<'. =-

It is eSlimOled th<lt 2230 yd'J of low-level radiolog~col wDste (LLW) will neod to be disposod of. The waste 
will not exceed Department of Transportotion shipping requirements for 1M Umlts of transportation on 
roads to TA·S4. 

6.2 Mothod of Monogcmont ond Disposal 

Cleanup activities at PRS 53·002(a}·99 will involve removing the dried sludge and Clay liner from bo~h tho 
nonheastern and nonhwestern impoundments. Based on the charac:eriz.ation of waste from the previous 
sampling cDmpoigns. the waste has been determined to be low-level radiological waste. As such, the 
waste will De tronsferred to TA·54 for storage Dnd disposal. The wnste has boon charaCleri%~d by a waste 
coordinotor as LLW and confirmed to not be classified os PCB remediation waste or ha:ardous waste. 
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7.0 PROPOSED SCHEDUI.E AND UNCERTAINTIES 

The estimated scheduled required for completing the IA at PRS 53·002(0)-99 Is prosonted below: 

j 
I 

I 

r 
Task Oura~on TOUlI Elapsed Time 

Tnsk Nnme (Ooys) from Project SUlrt 

Reodln~$~ review I 30 I 30 
Mobilization '10 40 

I Excavation I 60 '100 
Wasto managoment 70 "0 
Post-oxcavotion snmpllng I '0 '20 
Site restoration 5 125 
Oomobllizotion '0 135 

Samplo onolysls I 50 185 

Oata assessment and antllY'I, 30 I 2'5 
Interim action rOPOrt 60 215 

Tho greatest uncertainty associated with this schedulo is funding availability: it will determine if all the 
activities will toke placo in parallel or If there will be pausos between activities due to budget constroinls. 
No lime schedulo has been givon bocauso the starting dote for tho projoct is unknown at this time. 
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Appendix A 

Detected Chelnical Data for the Sludge and Clay Liner 



rn Table 1\-1 

11 Detected Inorganic Chemical Data In Siudge(mg/kg) 
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Table A~2 
Delected Inorganic ChemIcal Data In Clay Liner (mglkg) 

SamptelO 
SoIl 
Bac1cground 
Val't:e 

. . 
,~ ... -~ -

0253-95-0102 I 53-01001 0.33-0.83 ClayLinel 

0253-95-(1105 I 53-01002 0.33-1.00 ClayUnel 

0253-95-0108 I 53.()Um 0.33-0.83 CtayUner 

0253-95-0112 I 53-01004 0.33-0.83 ClaylJner 

0253-95-0115 53-01005 0.33-0.75 ClayUner -- -- ... -
0253-95-0121 53{l1001 0.33-0.83 Clay liner 

(l253-95-{) 125 53'()IOOS 0.33-0.83 Claylinel 

0253-95-{)t31 53-01010 0.33-0.83 Ctayliner 

0253-95-0134 53 .. 01011 0.33-0.83 CfayUner 
_ .. 

0253-95-(1137 53-01012 0.33-0.83 ClayUner 

0253-95-0141 53-01013 0.33-0.83 Clay liner 

[0253-95-0144 
--_. 

53-01014 

0253-95-0147 53-01015 

0.33-0.83 Clay line, I 
0.33-0.83 Clay liner 

0253-95-0150 53 .. 01 ot 6 0.33-0.83 Cfayliner 

0253-95-{)tS3 53-01011 0.33-0.83 CfayLiner I 
0253-95-(1176 53-01018 0.04-0.33 CfayUner - .. -
0253-95-{) 180 53-01019 0.04-0.33 Clayl.iner 

~ 

0253-95-{) 183 53-01(X20 0.08-D.8J ClayUner 

0253-95-0186 53-01021 0.08-D.42 ClayUner .--
0253·95-()189 53-01022 0.04-0.50 ClayUner -_.-
0253-95-0192 53-01023 0.04-0.50 CtayUner 

0253-95-0195 53-01024 0.04-0.33 CtayUne, 

0253-95-0198 53-01025 0.33-0.83 CfayUler 

0253-95-0207 53-01026 0.25-0.58 ClayUnel 

Cadmium Copper lead llefeury 

0.4 14.7 22.3 0.1 

- 16.5 

- 15.9 

I 
-

I 
-

- 17.1 - -
- 40.3 - -

- t-~~l - t -
- 23.1 -

- I 18 

t----

OA52CJ) 44.8{J) - -- - - -
- - - -
- - - -
- 28.2 - ---

Thallium Zinc 

0.13 48.8 

1-----

I 
-

I 
51 

- 104 

- 131 

I - t-lli - 54.2 

2.14fJ) 18.8 
j;; 

~ 
0.923{J) - Si:j 

::, 

0.138{J) i.i - .. 
"'tJ 

1.5(J) - ~ 
2.09(J) 49.8 ~ 

(:, 

2 
ti' 
"-

Nr"') ~ f·.JtfltrJ} I. .... j .. r·.JotrJ 
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~ SaMple 10 C ..... Copper lMd Mercuty ThIIIiurn Zinc }; < 
CD 

Soil "1J 3 
i BacIcground 

i4 
:J 

"" 0' ,., Value 0.4 14.1 22.3 0.1 0.73 ·48.8 
8 

.. - ro~~~1" tQ ;g 
CI) 

~ 

~ a;-
"-

53-01033 0.08-0.33 ClaylJn&r - 28.1 - - I - I 50.3 

53-01034 0.'7-0.33 CfayUner - 29.5 - -
53-01324 0.33-0.83 Cfayt..r.6f 0.774 88.7 33.9 O. 

t 

i -o 
2 



rn Table A-3 

i& Delected Radlonucllde Data In Sludge(pCVg) 
8 
-.4 

~mplelO 0 
'I 

Soil ~ 
B3clground 

Cobalt-60 l Europlum-152I Plutonium-2M I PlutonTum-239I Sodium-22) Strontium-90 ,. Tritium 

Va1uo 
~~ 0.766 0.023 0.054 1.31 

AA89956 ~1001 0.00-0.50 Sludge 1400 0.03 0.06 1.1 26.13 
Magg57 53-01002 0.00-0.50 Sludgo 2160 36.03 
MB9958 53-0100J 0.00-0.50 Sludge 232 11.74 -
AAB!?959 53-01004 0.00-0.50 SItrlJ9 57.2 4.59 --AAB9960 53-01005 0.00-0.50 Sludg9 2260 2.14 2.15 6621(J) 

MB9961 53-01006 0.00-0.50 Sfudge 1200 17.6(J) 

AAB9962 53-0t()01 0.00-0.50 Sludge 110 S.96{J) 

MB9963 53-01008 0.00-0.50 Sludge 141 5.27{J) 

AAB9964 53-0(009 0.00-0.50 Sludge 461 0.712 6.32(J) ----
MB9967 

~ 
AAB9968 U\ 

64.93 

38.51 

53-01010 0.00-0.50 Sludge 4740 

53-01011 0.00-0.50 Sludge 1124.11 

MB9969 53-01012 0.00-0.50 Sludge 591 2.71 
-

MBS970 53-01013 0.00-0.50 Sludge 35.8 0.455 2.38 

AAB9971 53-01014 0.00-0.50 Sludge 1020 34.74 
--

AAB9972 53·01015 0.00-0.50 Sludge 4230 36.1 

MD9973 53·01016 0.00-0.50 Sfudge 752 2.39 
-

AAB99I4 53-01017 0.00-0.50 Sludge 102 2.97 
-~- --
MB9977 53·01018 0.00-0.50 Sludge 268 168.14 

MB99I8 53-01019 0.00-0.50 Sludge 62 39.8 

MB99I9 

MB9980 2.69 

404.57 ); 

~ 
28826 CD 

:3 

2.26 

1.59 4.95 

53-01020 0.00-0.50 Sludge 707 

53-01021 0.00-0.50 Sludge 708 

~ MBggS1 216.18 0-
" 53-01022 0.00-0.50 Sludge 430 

~ ----
Q MB9982 :) 
~ AAB9983 ~ ... 
1\3 
0 
c;:, 
-.& 

27.83 ] 
(f) 

68.38 UI 
{,) 

Q 
0 
f\) ..... 
~ 

~-

53-0t023 0.00-0.50 Sludge 104 

53-01024 0.00-0.50 Sludge 52.8 

0.914 0.47 

t.u.",. hlU1t;.JP'-.I" t·.JOlrJ 
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Tritium 

0.054 1.31 0.766 
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TableA-4 
Detected Radfonuclide Data In Clay Uner(pCUg) 

i - . ... I- CobaIt-60 I SCronUum-90 

I U.~ . .,." t vlay LIner . I IU.;.! ~:J.;'! -
0.196 ._ 0.33-0.83._ ~ay une~ml - -

7.54 15.4 -
6.29 11.2 -
5.81 

0.04-0.33 ClayUner 3.08 0.445 

.08-0.83 crayUner 424 

.1lR .. tU2 CfavUner .... '.92 

---"-. _ .. _- --I -~-" 
_ ...... 

-~--

0.04-0.33 crayUne, 4.4 0.715 U!6 

0.33-0.83 CfayLir.er 7.76 1.4 US 
-------

0.25-0.58 ClsyUner 5.11 0.699 -

Tritium 

0.766 

0.3t 

0.98 

0.85 

1.29 

U5 

1.1 

1.51 

1.24 

3.77 

3.21 

2.26 
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04C5.J..95-0 lOt 

0253-95-0104 
-~ 

~95-0107 

0253-95-0 III 

0253-9S-{) t 14 

0253-95-01 t7 
f--

02SJ..9S-{) 120 

0253-95-0' 23 

025J 95-0127 
r------

0253c95r01JO 

0253-95-0133 

0253c95-0 136 

0253-95-0140 
1------

0253-95-0143 

0253-95-0146 

0253-95-01'9 

0253-95-0152 

0253-95-0175 
,~~~-------

0253-95-0176 

0253-95-0182 

9 
c E .g 

£' .-
"' u Q. 
0 ~ oJ 

53-0100 1 roo-o.33 
53-0 1(x)2t O.OQ.O 33 

53-01003
I
O.OQ.O.33 

53-0 loo.c! O.tJO.033 

53-01 0ilS.0.OQ.O 33 

53-01OO6too-o.33 
53-01OO11°0Q.0.33 

53-01008,0.00-0.33 
,fi 53-010091000-033 

53-0101ii;·~·33 
53-01011 0.00-0.33 

53-01012:0.00-0.33 

53-01013!O.~33 
53'()1 OU i 0.0Q.0.33 

53-0tolSiO~.33 

53-0IOIS:01.lO-O 33 

53'()1017 0.000.33 

53-01018:0.000.08 

53-fU 019:0.00-0.08 

53-01020:0 (XH).11 

e 
C 

..!! .s 
"CI ., 
v :i :E 

S1trlge 0.411 

SII.dge ... 3 

S10dge 1.58 

SIOOg.l 1.33 

9xtge 0.597 

Sftdge 0.438 

s.~ 1.85 

S!OOge OJ~83 

Sludge 0.0644{J) 

Sludge O.sal 

SJo..d<;;Je 

&..d<;;Je -
Sludge 0.0892(J) 

Sludge 

SIOOge . 

Sludge O.0718(J) 

SIo.dge -
Slu:fge 0.105(J) 

Sludge 0.202 

Sludge 0.131 

Table A-5 
Defected OrganIc Chemicals In Sludge (mgfkg) 
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2.32(J) 1.56(J) - - ~.6 · -
- · · - - 0.0159 0.0836(J) 

0.835(J) 0.S3(J) - · t7.3(J) 0.0481(J) -
Ul6(J) l.21(J) · - 40[.1) - -

---~ --
3.a:2(J) 2.66(J) 0.116(J) · 949 - -
1.23(J) 0.758(J) 0051'[.1) · H.2fJ) 0.0002(J} · 

41.938(J} O..588{J) - · 17.1(J} O.OOO2{J) -
- - - - 1.95(J) - · 

2.26(J} · - - 4O.4(J) - 0.0811(J} 

2.44(.1) - - · 493(.1) · 0.0891{J} 

O.884(1) · · · 3.."'lJ) · 0296{J) 

0.99(J} · - · 25(J) O.(OO2(J) · 
2.16(.1) - · · 33.9(J) · 0.601(J) 

2.3((.1) · · - 32(.1) · · 

0.598(J) - · · . - -
0.t51{J) · - - - - 029(J) 

Hi6!J) - - · - 0.0296(..1) -
O.522{J) - - - - OJi!}17 · 
3.89(.1) · - - . O·03()4lJ} -
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0 "i:" 

"CI "CI 0 a::: di 0 w 
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· - · . ---

· - -
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Maxhnum Detected Concentrations for COPCs 
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IA Pisn for PRS 53-OO2(al 0 
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• 

Tab.e 8·1 -I 
Maximum Detected Vl'Ilues (mg/kg) for Carcinogen. 1 

In the Northwest Impoundment '"2 
hi ,.. 

Analyte Sludge CIIIY Llntr 
~ 

Z 
Aroclor·,254 9.0 0.62 to 

Aroclor·1260 3.9 NA-
..,. 
,..") 

BHCfolpha·) 0.'2 NA 0 
BHC[oamme·j NA 0.00076 

Bis(2,Olhylhoxyl) phthalate 94.9 0.39 

Chromium. 10101 31.7 1(3.' 
• DDE[4.4'.] 0.61 NA 

00T[4,4'·1 0.25 NA 
Dloldrln NA 0.027 

Hoptachlor NA 0.00,9 

MOlhylono chloride I 0.025 0.0055 

.. NA • NOI onalyzecl. 

Table B·2 
Maximum Detected Values (mglkg) tor Carcinogens 

In the Nor1healt Impoundment 

Analytl Sludge CIIIY Liner 
Aroclor·'~S4 25 10 

Aroclor·1260 3.5 0.30 

Benzono 0.00027 NA· 

BHCraiJ)ha.] 0.062 NA 
BHC[gamma.] 0.00S8 0,00065 

Sls(2-othylhoxyl)phlholale '6.' '0 
Chromium. total 16.1 10 

00D[4,4"J NA 0.051 

DOE[4,4"1 0.11 NA 

00T[4,4'.] 0.39 0.068 
Ololdrin NA 0.032 

Mathylone chloride 0.063 NA 
Trk:hloroolhone 0.00029 NA 

'"NA- Not analyzed, 

EP.200100702 B·, Novombor 2001 
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IA Plan tor PRS 53-002(.) 

Table B-3 
. Maximum Detected Values(mglkg) tor Noncarc:lnogen. 

In the Northwest Impoundment 

Analytt- Sludge Clay LIn., ! 
Acolon. 1.9 0.079 

• Antimony 0.7 0.28 
Aroelo".,2$4 9.0 0.62 
Butonono[2-} 0.08 NA-

Cadmium 3.3 0.71 
Copper 669 88,7 

EndOlSultan I 0.23 0.035 
Endrln 0.61 0.025 

• Load 77.0 33.G 
I Mercury 2.9 0.11 

Nickol 17.1 10.5 
Solenlum 1.9 0.4.1 
Sliver 19.7 0.29 
Thallium 0.00 0.32 

Toluon. 0.01 0.0012 I 
Zinc 838 131 

·NA • Not onalyzed. 

NQVf/mt'JtI,2OO1 ER200100702 
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IA Plan far PRS 53·002(8) 

Table 8-4 
Maximum Detected Values (mg/kg) for Noncarclnogens 

In the Northeast Impoundment 

Analy1e Sludge Clay LIner 

Acotone 0.8 I 0.03 

Antimony 3.0 0.28 

Aroclor·1254 25 10 

8utonone(2·] 0.24 NAt 

Codmlum 1.7 0.45 

Copper 1070 44.B 

Cyanide, lotal 500 NA 

Endosulfan I 0.2 NA 
Endrln NA 0.OS1 

Load 135 19.4 

Morcury 2.0 0.043 

Nickel e., 5,6 

Solonlum 2.2 0,41 

Sliver 6.3 NA 
Thallium 0.92 2.1 

Toluono 0.0'3 NA 
Zinc 325 78.8 

• NA. Not ontllyzed. 

Table 8-5 
Maximum Detected Values (pClJg) Radlonuclldea 

In th(! Northwest Impoundment 

Analytl Sludge Clay Liner J 
Coslum·134 NA '0.3 
Cobalt·GO 4740 42.3 

Europium"52 0.46 NA' 
Plu!onlum·238 0.03 NA 
Plulonlum·239 0.06 NA 
Sodlum·22 2.' NA 
Stronllum·90 I 2.2 2.1 
Trilium 4.8 0.13 

• NA • Not analyzed. 

B·3 Navombor 2001 
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IA Plan for PRS 53.C02(sL 

Table B-6 
Moxlmu~ Detected Values(pClIg) for Radlonucllde. 

In the Northeast Impoundment 

Analya Sludge Clay Liner 
. Coclum·134 1 N""' 22.6 

Cobalt·GO 1070 6.2 
Europlum.152 5.7 I NA 
Plulonlum·239 0.04 NA 
Sodlum·22 2.4 NA 

Stronllum-90 3.9 '.9 
Tritium 405 4.6 

Nowtmbfr 2001 9-4 ER2001..o102 
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Risk Calculationsjor COPCs in Each Medium 
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]A PIlln lor PRS 5:1-002(0) 

Table C-' 
Ctllculatcd Cancor Risk 10r Carcinogens In Northwest Impoundment 

Using tho Maximum Concentration 10r Each Medium 

Sludge Sludge Clay Liner Clay Liner 
Analyte Reslden,lal RIsk Industrial Risk Residential Risk Industrial Risk 

Aroc:lor·1254 I 4.095·05 9.SSE·at) 2.a,E·at) G.6Se·07 

Aroclor·1260 1.ne-05 4.19E-06 I NA- I NA 

BHC[alpha.] 1.29E·06 2.5SE·07 NA I NA 

BHC[gommo'J NA NA '.72E·09 3.44e·10 

Bls(2·clhylnoxyl) phlnnillto 2.71E-06 I 6.33E-07 I 1,10E-08 2.S7E..Q9 

Chromium, 1010.1 I '.51e·07 5.e6E·08 I 1.67e·08 I 2.BBe·08 
COE[4,4'.] 3,57e·07 6.90E-OB I NA NA 

OOiI4,4'-] I 1.49E·07 2.891:·08 NA NA 

Dloldrln NA N.4. g.00e·07 2.~ae·07 

Hoptachlor NA I NA I, 1.73E·08 3.96e-09 

Mathylona c:r.lorida 2.82e-09 I '.OOe·09 6.21E·10 2.2'E·10 
Total EJlcoSl Cancer Risk 8,OE-05 2.0-05 1,OE-05 2.0Ea06 

• NA .. NOIIIMlyzOd. 

Table Co2 
Calculated Concer Risk for Carcinogens In Northeast Impoundment 

Using the Maximum Concentration for Each Medium 

Sludpf Slucfge Clay Lin., CI.y l.lner 
Annlyte Residential Risk Industrial Risk Residential RI.k Industrial Risk 

Aroclor·' 254 1,14e·04 2.69E·OS 4,55e·05 1.0BEo05 

Aroclor,'260 1.S9E·OS 3.76E·06 1.31e·06 3.24E'()7 

Bom,:ont) ! 4.2Ze·10 1.50E·10 NA· NA 

SHClnlpha-] G,SSe-07 '.36e.o7 NA I NA 
8HC(gnmmo·) 2.23e-08 I 04.45E-09 , .048Eo09 I 

2.951:'10 i 

Bls(2'Olhylhoxyl)phtholllto 4.60e·07 '.07E·07 2.S5e.o7 I 6.66E·08 

Chromlum,lotal 7.67E·08 2.88E·08 4.76E·OB 1.7SE.Q8 

000[4.4'-] I NA NA 2." e·08 4.23eoOlj 

00E[4.4'·1 6.2ge·08 1 .22E.OB NA NA 

00T[4,4"J I 2.2ge·07 4.42E·Oe I 3.97e·OS 7.67e-09 I 

Ololdrin NA NA I '.07e·06 2.48E-07 I 

Molhylono chlorldo I 7.,OE·09 2.53E·09 I NA NA 

Trichloroothano '.81E·10 3.82E·" NA NA 
T0181 E.lICClSS Cancer Risk 3,OE·05 I 7.0E-06 I "OE..oS 3,OEo06 

• NA. NOI unalyzed, 
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IA Plan for PAS 53.002(8) 

Tablec-3 
Celculated HQs 10r Noncarclno$lcns In the Northwest Impoundment Using the 

Maximum Concentration for Elich Medium 

I Sludgt Sludge ClayLlnw Clay LIner 
Analy1. i Residential Risk Industrial Risk Residential Risk IndullI'lal Risk 

Acotone 0.00 0.00 j 0.00 0.00 

Antimony 0.02 0,00 I 0.0' 0.00 

Aroclo"..1254 8.2 0.69 0.56 0.05 
Bulanono[2.] 0.00 0.00 NA" NA 

I Cadmium 0.08 0.01 0.0' I 0.00 

Copper 0.20 0.01 0.03 0.00 

Endoaulfan I 0.00 I 0.00 0.00 0.00 

Endrln 0.03 l 0.00 0.00 0.00 

Load 0.19 0.04 0.08 0.02 
Mon::ury 0,13 0.0' 0.00 0.00 

Nickel 0.01 0.00 I 0.01 0.00 
Solonlum 0.00 0.00 

, 
0.00 0.00 I 

Sliver 0.05 0.00 0.00 0.00 

Thallium 0.11 0.01 0.05 0.00 
Toluone 0.00 0.00 ! 0.00 0.00 

Zinc 0.04 0.01 0.0' 0.00 
HI 9.S I 0.95 1.3 0.26 

• NA • Not Analyzed. 

NOllemtHIr 2001 C·2 



fA Pisn for PRS 53·002(8) 

Table C-4 
Calculated HQs tor Noncarclnogcns In the Northeast Impoundment 

UsIng the Maximum Concentration for Each Medium 

Sludge Sludge Clay Liner I Clay Liner 
Analyte Residential Risk Industrial Risk Residential Risk Industrial Rllk 

Acotone 0.00' 0.000 0.000 0.000 

Anl/mony 0.101 0.006 I 0.009 0,001 

ArocIQr.'254 22.7 '.9 9.' 0.77 

BUUlnone!2·] 0.000 0.000 NA" NA 
Cadmium 0.024 0.003 0.006 0.00' . 
Coppor 0.38 0.023 0.016 0.001 

Cyanide, tOlel I 0,42 0.033 NA NA. 
Endo!lultlln I 0.00' 0.000 NA NA 
Endrln 0.000 0.000 0.003 0.000 

Lead 0.34 O,Dea 0.049 0.0'0 
Mo/culY 0.088 0.005 0.002 0.000 

Nickel 0.005 0.000 0,004 0,000 

Solonlum 0.006 0.000 0.001 0.000 

Sliver 0.016 0.001 0.000 0.000 

Thallium 0.15 0.009 0,35 0.021 

Toluene 0.000 0.000 NA NA 
Zinc 0.014 0.003 0.003 0.001 

HI 25 2.3 10.1 0.98 

• NA • NolllnnlyzDd. 

Table CoS 
Calculated Cosc (mrem/yr) for Radlonuclldes In the Northwest Impoundment 

Using the Maximum Concentrations for Each Medium 

Siudoe Sludge Clay LIner I I Analyte ! ResIdential Dose Industrial Dose ResidentIal Dose 
I Coslum·,34 NA· NA I 

Cobalt-eO 39500 5413 

• eu/oplum-152 1.1 0.23 

Plulonium·236 0.01 0.00 

Plulonlum·239 0.01 0.00 I 
Sodlum·22 14,3 '.9 
Strontlum·go 3.B 0.0' I 
Tritium 0.75 I 0.'0 

TOlal Do •• 39538 5416 

1\ NA • Not analyzed: coslum.134 Will not camplDd In tho 8IUdg.Jlayer. 

b NO • Not CllltflC'teCI. 

ER2001·0702 
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fA Plan fer PRS 53'()02(1I) 

Table 006 
, Calculated Cose (mremlyr) fot Radlonuclides In the Northeast Impoundment 

Using the Maximum Concentration for Each Medium 

Slud,. Sludge Clay Lin., Clay LInti' 
Analytt Reslefentlal DOl. Industrial Colt Residential Doll Industrial CoH 

Co slum"34 NA" NA 98.3 '3.7 
Ceslum·137 NA NA NA NA 

Cobell·60 89'7 '222 ' 5'.9 7.1 

Europium" 52 2'.0 2.9 NA NA 

Plulonium·238 0.00 0.00 NA NA 

Plutonlum·239 0.01 t 0.00 NA NA 

SOdlum-22 16.0 2.2 NA NA 

Strontium-go e.8 0.0' 3.3 0.Q1 

Tritium 4.6 0.58 , 0.05 0.01 

I Tot.1 Do .. 896S 1228 1~ 20.' 

.. NA • NOI 8nulyzlld. 

NOllflm".,2007 . ER2007..Q102 
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