
__________________________
__________________________
__________________________
______________________ 

Does Not Contain 
Unclassified Controlled 

Nuclear Information 
Reviewing 
Official: Greg Spencer/EMCBC 
Date: 1/27/10 

 



(dq)(.clO4-210)(IU'PJ'-4.TOC) ( /06/90).1

WO~lI3rd·CIydeConsultants

TABLE OF CONTENTS

1-3

1-2

1-1

1-1

2-27

2-36
2-37
2-46
2-49

2-27

2-1

2-2

2-11
2-20

2-23

1-15

1-20

1-15

1-3
1-4

1-12
1-14

a (SWMU203)

Background
Physical Sett ing
Surrounding Land Use an

Ecology

2.2.1 urc

2.2.2 Soi
2.2.3 Groundwater
2.2.4 Surface Water

2.2.5 Air

1.4.1

1.4.2

1.3.1
1.3.2

1.3.3
1.3.4

2.1

PREUMINARY S ~eFI[AR~

1.4

1.3

1.2 WORK PLAN SCOPE

INTRODUcnON

1.1 ENVIRONMENTAL RESTORATION PROGRAM

2.0

1.0

r '

I
I
I
I
· '

I
r -

I

I
I
I
I
I
I
·1
·1
·.

I
·1

,

I
· ,

I



~-_._-----------------~

5-1

6-1

6-1

3-7

3·4

3-7
3-7

3-4

3-1

3-1

2-50
2-50
2-51
2-51
2-52

2-50

WODdvltard-CIyde Consulta

Mriz_~nGATIONfREMEDIALINVESTIGATION TASKS 6-1

Sources of Contamination
Types of Contamination
Release Mechanisms/Affected Media
Exposure Pathways
Receptors

,cDr:lO:PffiWlilt RPI/RI OBJEC1'1VES AND DATA NEEDS 5-2

3.2.3

2.3.1
2.3.2
2.3.3
2.3.4
2.3.5

ROPRIATE REQUIREMENTS 4-1

3.2.1
3.2.2

6.2

6.1

S.l 5-1

3.3 DATA NEEDS FOR REME~L~J~;tERN'X

3.2 IDENTIFICATION OF GENE........~ ..,"'-....

3.1

DEVELOPMENT AND SCREENING OF RE:MIIDl~

2.3 SITE CONCEPTUAL MODEL

6.0

4.0

s.o

3.0

I
I
I
I
I
i
I
.1
'a
"

I
i
I
I

6.3 TAS 3 - PIELD INVESTIGATION 6-2

6.4 TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION 6-2

(dq)(~Z10)(llPPT....TOC)(04/06/90P



I rei-Clyde Consultants

I
I ~

I
6.5 TASK 5 - DATA EVALUATION 6-3

6.5.1 Site Characterization 6-3

I
6.5.2 Source Characterization 6-3

6.5.3 Nature and Extent of Contamination 6-4

6.5.4 Evaluation of Proposed Remedial Alternat iv 6-4

I 6.6 TASK 6 - TREATABILITY STUDIES/pILOT 6-4

.1 6.7 TASK 7 - RFI/RI REMEDIAL INVESTIG 6-5

7.0 FIELD SAMPLING PLAN 7-1

.J 7.1 FIELD SAMPLING 7-1

'I 7.1.1 Background 7-1

7.1.2 Sampling Rationale 7-3

7.1.3 Sampling Design. 7-4

7.2 SAMPLE ANALYSIS

I 7.2.1 7-14

7.2.2 7-19

I 7.2.3
7-19

7.2.4 7-27

8.0 8-1

8-3

8-3

8.3 8-5

8.4 RISK CHARAcrElUZATlON 8-7

9.0 ENVIRONMENTAL EVALUATION PLAN 9-1



-- . __._--- - .....,

Woodward-Clyde Consultants

2-6 Hazardous Waste Stream to Landfill

4-3

2-47

3-5

2-53

5-3

2-7

2-40

2-38

2-35

2-32

2-28

2-22

2-21

2-16

pounds and Elements4-1

3-1

5-1 D ta Needs, DQ s and Analytical Requirements for the
Present Landfill and Inactive H azardous Waste Stor ge

Site Phase I RFI/RI Work PI n

2-9

2-7 Strontium in Landfill Ponds

2-11

2-10

2-8

2-5 Solid Waste Stream to Landfill

2-4 Present Landfill Results of Hydraulic Tests in t

Arapahoe Formation

2-3 Vertical Gradients

2-1 Present Landfill Proposed Versus Actu I Construction Details

for the 1989 Monitoring Wells

2-2 Present Landfill Results of Hydraulic Condu ctivity Tests in

Surficial Mat erials

LIST OF TABLES

I
I
I
I
I
I
I
I
'1
J
"J
.1
J
l
J
t

5-2 Level of An lysis 5-6



I

I
I

(clq)(.004-210)(1U'Ff~.TOC)( /fJ5/90)~



in this documcnt arc

This document presents thc work plan for the Phasc I RCRA Facility Invcstigation/Rcmcdial

Invcstigation (RPI/RI) for two Solid Wastc Managcmcnt Units (S Us) in Operablc Unit (OU)

3, the Present Landftll (SWMU 114), and thc Inactivc Hazardo ste Stor e Arca (SWMU

203) at thc Rocky Flats Plant. It addrcsscs e aractcrizatio atcrials and soils in the

arca of these units. A subsequent Phasc II plan will focus

nature and cxtcnt of contaminant migration.

1-1

This inve tigation is p rt of a comprchcnsivc of site invcstigation and

charactcrization, rcmcdial/ fc sibility cvaluatio , currcntly in progress t the

Rocky Flats Plant. Thcsc activitics arc bcinNlcla.~~~ d to thc U.S. Dcpartmcnt of Encrgy

(DOE), Environmcntal Restor tion (ER) Progr mcrly kno as the Comprchcnsivc

Environ eat I Rcstoration Asscssmcnt and Rcsponsc Pl'(tJ!'im..,.ICEARP]), pursuant to an I ter-

Agcncy A rccmcnt (OAG) (DOE nviro mcnt I Protcction Agcncy

(EPA), and Colorado Dcpar G addrcssci Rcsource Co crvation

and Rccovcry Act (RCRA) and Compr clponsc, Compcnsation and

Liability Act of 1980 (CE as been 0 tcgratcd with t e ER Pro am. In

accord nee with the draf I Rcmcdial Invcsti ation and Fcasibility.Study

'aR:llt-llOJ:J)C RCRA te s RCRA Facility Invcstigation (RPI)

Woodward-Clyde Consulta

1.0
INTRODUCTION

Thc E a is designe t investigate d dean up co t inat sitea at DOE faciliticso Thc

e e ted 0 five phueao The· °tial p ase (IIlItallatio Aueument)

-.::'r __.,,_ entl and lite inspections to UlCU pote tial e vironmcntal concerns.

Thc aeco d phase 7JU) indudea plannin and imple e tati of.. plin p ogr I to

deline te thc m gnitudc d extcnt of co tamination at lpecific °tea devaluate potcntial

contaminant i atio pathways. Thc third p ase (FS/CMS) eval tel re edial alte ativcs and

develops remedial action plans to itigate cnvironmcntal proble Ii e tIDedal eedin correction

in the section ph se, Thc fourth phasc (Remcdial DCli IRe cdia1Actio ) . el dCI deai and

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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inatio that potentially

dfill. Correctivc

o dcterminc the

~~~tii~J...Cdataand a sampling plan for soil

nt of t e ature and extent of

a uc used as a CaDI for evaluating

Thc folio ·n prcvious Itudics were

ore co plete list of rcfcre eel is

• tion Report (Rockwell International 1989c)

o itom Rcportl (Rockwell I tcmatio a11989., EG&G

o re Plan (SWMU 114) (Rockwcll I tematio at 1988b)

• B

•

•

implementation of site-specific remedial actions selected on t e basis of the third phasc (FS's

/CMSs). T e fifth phase (Compliancc and Vcrification) implc ent 0 itorin and perform nee

assessments of rcmcdial actioDa, and verifici and documcntl thc adcquacy of rcmcdial actions

carried out odor thc fourth phasc. Thc initial phasc has a1rcady bee completed at the Rocky

Flats Plant (U.s. DOE 1986). This Phue I Work Plan initiatcs seeo d p asc of thc ER

Program implc eat tion for thc Prese t La dfill,

• Present Landfill Hydrogeologic Chuacterizatio Report (Rockwellintematio a11988d,

Appendix 6 to Rockwell I tematio at 1988b)

• Facllities, Hazardo Waste Stor e Area (SWMU

203) (Rockwell International 1988c)

Previous studies at t e landfall slte havc idcntificd thc presence

could imp ct huma hcalth and the cnvironmcnt if rclcasci rrcd fr

measures arc anticipated for the landfill and thcrefor, RFI/FI is req

full nature and extent of contamination asaociated t the site.

groundw ter eont

the source. Dat

1.2 WORK PLAN SCOPE

I
I
I
I
I
I
I
I
'I
.1
'I
.1

-
I
I
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I
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1.3.1 Back,roupd
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meat-owaed, contractor-opcratcd facility, which is part of the

clio co plex, Thc Plant was operated for the U.S. Ato ic

s.sicnrlfA:f~Ci fro 'ts ceptio ill 19S1 til e ABC wu dissolved in January

ibility for e Plant was • ed to e ergy Reaear and

RDA), w ich wall c:ceeded by DOE' 1977. Dow Che ical

e Dow C e ical Co pany, wu • e operatiDa co tractor of

e 30, 1975. Rockwell I tcmatio was selected to I eeeed Dow

ntraetor rClponsiblc for operatins e Rocky Flats Plant, be • July

Preparation of this work plan involved limited additional evaluatio of cxisting data. The work

plan will serve as a framework for more rigorous RFI/RI act ivitics that will be conducted

independcntly or as part of the Phasc II RFI/RI process. This framcwork was established

considering October 1988 EPA RIfFS guidance.

1975.

Dcvel

U.S.A., a

the f cllity fro

Chemical u the prim

1, 197S.

Section 1.0 of this ork plan presents introductory information an a ener I eharaeterization of

the region and plant sitcs. Scction 2.0 presents a prc,liminary ar ctcrization based on cDsting

data nd eoaeeptual modcl for the Prcscnt Landfdl aitc . Thc e tification of prclimin ry

alternative actions for rcmcdiation of the souree, Sccti d on experience and

represents the rangc of actions normally implemcntcd e discussion of

Applicable or Relev nt and Appropriatc Rcquircm

Assessm ent Plan (BRAP) (Scction 8.0), and the

9.0), were reproduced with minor editing fro pre

for 881 Hillside and 903 Pad, rcspectivcly. Prelim a

Quality Objcctivcs (OQO) (Scction S.O) werc

characterization and conceptual mod . ield Sa

based on t e cxislin data, to furthe e

I
I
I
I
I
I
I
I
'I
I
'I
I

I
I

I
I
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I
The primary mission of the Rocky Flats Plant is to f bricate nucle r weapo components from

plutonium, uranium, nd other nonradioactive metals (principally beryllium and stainless steel).

P rts made at the Plant are shipped elsewhere for assembly. In addition, the Plant reprocesses

components fter they are removed from obsolete weapons for recovery of plutonium.

uctio process. Current

aterials, ouite stor ge

lid radioactive aterials at

all Plant u a semiarid dimate typical of t e Rocky Mountain

t e pi t and e car y s10pel of e Pro t Ran e slightly

Thc area urroundin

region. Ho ever~_~

modify the r

1.3.2.1 Cljmate

The Rocky FI ts PI nt is located in northern Jefferso , Colorado, approximately 16 miles

northwest of Denver (Figure 1-1). T ant consists 0 r· atcly 6,550 aeres of feder lIy

owned land in Sections 1 trough .. of ns, R70 , 6t Principal Meridi n,

Major building arc located within the la of 384 acrcs . Thc security are is

surrounded by a buffer zone of approxima Iy 6

Both radio ctive and onradioactive wastes arc eaerated i t e

waste handlin practices involve onsite and offsite recycling of h~lrcl!p1J1I

of hazardous and radioactive mixed waste , and offsite dispo

another DOE facility. However, both slorage and dispos of

occurred onsite i the p st. Preliminary assessments unde e ER Pr...,;,.,···-""·...cntificd somc of

the past onsitc storage and disposal locations as potcn &I urees of e vironmc al contamination.

1.3.2 Physical Settjni

I
I
I
I
tl

Winds t variable, arc pr o· tty &0 the WClt· orth Cit.

Stronger d e area occuio ally cxperi CCI Chinook winds with

gusts up to 100 r because of ill locatio car e Pro t an e (U.s. DOE 1980).

Pigure 1-3 shOWI the direwo freque cy, and avcrage vclocity for ea dircc:tio u recorded

in 1988 (Rockwell International 1989b).

,...

I
I
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n annual precipitation

drier seasons, accounting for ,19 and 11

averages 85 inc es per year, gener lIy

urrounding the plant because of

I t affect the Denver metropolit n

or example, Hodgin 1983 and 1984)

o ntu to the west) turn and ove

attc Rivcr vallcy d pus to t e wcst and north

f particular intercst beeause they occur under

e at 0 p eric ixing is limitcd

Temperatures arc moder te, Extremely warm or cold weather is us lIy of short dur tion. On

the average, daily summer temperatures range from 55 to ~5 degrees Fahrenheit (f), and winter

temperatures r nge from 20 to 45 degrees F. Temperature cure es recorded at the plant have

ranged from 102 degrees F on July 12, 1971 to -26 degree F 0 January 12, 1963. The 24-year

daily average maximum temperature for the period 1952 to 1976 was 76 degrees F, the d ·Iy

average mi imum was 22 degrees F, and the average ann 50 degrees F. Aver ge

relative humidity s 46 percent (U.S. DOE 1980).

of Brighton, Colorado.

stable at 0 pheric dis

(Rockwell Internatio
c

season, much of it as snow. Thunderstorms from J

percent of the precipitation. Autumn and winte ar

percent of the annu I precip it tion, respectivel);

occurring between October and May (U .S. D

oclI:~Ffats Plant (in desee dina ord r) BC e surficial units (Rocky FI ts

Alluvium, S, valley fill aIIuviu, d coD vi ) d bedrock (Arapahoe

Formation, Lar and Fox Hilla Sandsto c). Pi rese ts a e eralized cut-

west ero s scction 0 regional. Thc Dcnvcr Formatio does 0 eeeur I the vic:iJlity of the

plant. Groundwater occurs der unconfi cd co clitio ill both surficial and bedrock units .

In addition, confined ground atcr flow occur. ill bedrock sandstoncs.

1.3.2.2

I
I

J

I
I
I
-I
'I
:1

~I

':1
~I

I
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IciaJ ateriala be eath t e

o ca. Total fo at ioD

t es are co ed of

co pared to the overlyiDg

precipitatioD,

off, d by seeps disc:har · from

r e is by e transpiratio aDd by seepa e into other eologic

. ection of groundwater flow is e erally downslope thro gh

e course of the stream · valley fill ateria1&. D ring periods

• 10 to bank storage· the valley fill alluviu d returns to

Unconfined groundw ter fl

percolatio fro

the Rocky Flats AU .

downgradient of Rocky Flat PlaDt (Rockwell IDt

&:J~lIlbJ~IWI~lsu1 The Arap PC Po atio derncas

1l>~boC~l)IUI[isU of daysto e with thin leDticular

thickDess varica p to feet (RoblO et . al., 1981). The Ie tic:ular

fine-grained sand and silts, and their ydraunc coDductivity is 10

RQcky Flats Alluvium .

Woocl1lN8l'C1'·CIyde Consultants

1.3.2.2.2 Other Alluyial DepQsits. Variou other I .• posits occur topographically below the

Rocky Flats Alluvium in the Plant draiDages. Col slope was..) antics the valley side

slopes between the Rocky Flats Alluviu nd the valley bo add itioD, re ants of youDger

terrace deposits including the Verdos, Sloc.um, aD viers Alluviu s occur oc:casioDally aloDg

the valley side lopes. Recent valley m . the active strea channels.

1.3.2.2.1 RQcky Flats Alluyium. The Rocky Flats Alluvium underlies a large portion of the Plant,

The alluvium is a bro d pi D r deposit CQDsistiDg of a topsoil layer nderlain by up to 100 fee t of

silt, c:lay, sand, aa d gravel. Uaconflaed grcundwater flow occurs in t e Rocky Flats Alluvium

which is rei tively permeable. Recharge to the alluvium is fro precipitation, sDowmelt, and water

losses from ditches, streams, and poDds that are cut into t e alluvi • Ge eral water ovement

iD the Rocky Flats Alluvium is from est to east and towards the

is also controlled by buried chaDDels iD the top of ~droc:k.

Alluvium geDerally rises in respoDse to rec:harge during

remainder of the year. Discharge from the alluvium occur

the contact betwee the alluviu and bedrock alOD the

r. •

I
I
I
I
I
I
I
:1
'1
.1
I
I

I

I
I
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1.3.2.2.4 Laramie Formation apd Fox Hills saPds2~ T e Lara ie Fo at on underlies the

Arapahoe nd is composed of two units, a thick~ daystone and a lower sandstone. The

cl ystone is gre ter th D 700 feet thick and is 0 low ydraulic co ductivity; therefore, the

U.S. Geologic Survey (Hurr, 1976) concluded t at s operatio s ·11 ot imp ct any units

below the upper claystone unit of the Laramie F (Rockwell Intern lional 1989d).

the Arapahoe FormatioD

bsoa et. al., 1981a).

u derlying Fox Hills Sandstone

as the Laramie-Fox Hills

in day pill excavated through the

'ts q .ckly flatten to the east.

. 'ted outcrop area exposed to surface water flow

., 198Ib).

flow generally

Crcek (Pi

through

SwcW~b~~:dfi~~,. Three ephemeralltr s drain the Rocky Flatl Plant with

ese drai es are Rock Creek, ut Creek, d Wo an

the Dorthweatena co er e plant d flows northeast

11 offsite cooO e ee with Coal Creek. east- eat tre ding

plant separating the Walnut d Wo Creek drainages. North

d an cd tn"b tary dr' t mo of e pI t

securi ty area. t Landfill is at the cad of the cd trib tary. ese three forks

of Walnut Creek join 10 the buffer zone a d flow off-aite appro' ately I ile east of the

eonfluenee. A u ber of a - ade I rface water diveraio d atora e po da ave been

constructcd to control lurface water discbar e fro the PI t, Diachar e from thc Plant occurs

1.3.2.2.5

The lower sandstone unit of the

comprise a region lIy important aqui r

Aquifer. These units subcrop est of the

Rocky Fl ts Alluvi m. The

Recharge to the aquifer 0

and leakage alon t e

The Arapahoe Formation is rech rged by leakage from streams and ground ater ovement from

overlying surfici I deposits. The maiD recharge areas are nder t e Rocky Flats Alluvium,

although so e ree rge from the colluvium aDd valley fill alluvium likely occurs along the stream

valleys. Recharge is greatest during the spring and early lummer w en rainfall and stream flow

are at a maxi u a d water levels in the Rocky Flats Alluvium are . Gro dwater ovement

in the Ar p hoe Formation is generally toward the east; although fl

is Dot fully cb racterized at t is time. Regionally, gro dwate

is toward t e South Platte River in the center of the Denvernlt ...iin

I
I
I
I
I
I
I
I
I
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at seven 10 tions in accordance with a National Pollutant Discharge Elimin tion System (NPDES)

permit (Rockwell International 1989b).

1.3.3 SurroundinB Land Use and Populatiog Degsity

e earest educational

e t of the p t buffer

ately 7 miles ortheast.

within 6 ilea of the Rocky Flats P t.

school, w i is app oxim tely 2.7

Cc tennia! Pew HOlpitallocated appro •

Demographic estim tes (Figurc 1-5) for 1988sho tha ately 2 illio people lived within

SO miles of the Rocky Flats PI nt (Ro kw 11 Internation ). Approximately 10,500 people

lived within 5 milcs of thc plant in 19 . OUI seeter was to the southcast, to ard

the center of Dc ver . This sector ad a about 630,000 living between 10 nd

50 miles from Rocky Flats. registered by the Denver Rcgional Council of

Government (DR COG) ~ etro re'o ave 0 distinct pattcrns of

growth between the fust 19 d 1985, e population

of the 8-county regio al rate. Between 1985 d

1989, a popul tion

1989 populat ioleedate i 1988 (DRCOG

1989).

Therc

facility is

zone. The doses

The Rocky Flats Plant is located in a rural area. Approximately SO "nt of thc arca within 10

miles of the Rocky Flats Plant is in Jefferson County. Thc re s locatcd in Bouldcr County

(40 percent] and Ad ms County (10 percent), According to Colorado Land Usc M p,

75 percent of thi land at that timc wa unused or was cd Sincc that time,

portions of this land h ve been converted to residential use, it ing lubdivisions

being started within few mile of the buffer zone, n such subdivision is ted south of the

Jefferson County Airport and several are located cast of thc plant (Rockwell Intcrnational

1989d).:1
;1
!I

'.1
',1
'II
II
:1
~

I
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e t , I dustrial facilities

"lei south), the Great

iles south), the

unty Airport and

ed arc SpedCl of nor

foothill ra • e re .0 s.

e ti e spedcs arc 0

cq wtio of the Rocky

e rese ee of pUiel like

A variety • in the plant boundary. I cl

represen ti r • •e. I ort BJ'UI plaina, lower 0 t

Ripari the aitc's ..tereo lei. No

the endan e ockwcU I tcraatioDal 1989d) S' ee

Flats Plant propc v e live recovery u occurred u evidc cedby

big blueste and side a (two dist rb ee aenaitivc Ipedcl).

The closest p rk nd recreational area is the Standley lake are , which is approximately Smiles

southe st of the pi nt . Boating, picnicking, and limited overnight camping are permitted. Several

other small parks exist in communities within 10 mile. T e clo est jor park, Golden Gate

Canyon State Park, located approximately 15 miles to the southwest, provides 8,400 acres of

gener I camping a d outdoor recreation. Other tio al d state parb are located in the

mountains west of the Rocky Flats Plant, but all are ore than .a..vuu".~

Several ranches are located within 10 miles 0 e I t, primarily in Jefferson and Boulder

Counties. They are operated to produce crops, raise e. lupply ilk, and breed and train

horses. According to the 1987 Color .cultural Stall' ,758 acres of crops are planted

in Jefferso County (total land area 0 a 000 acrel) d 68,760 acres of crops

were planted in Boulder County (total , 60 acres). Crop consisted of winter

wheat, corn, b rley, dry beans, lugar beet ha)j and oats. Livestock co isted of 5,314 ead of

cattle, 113 hogs. and 346 ffenon 0 ty, and 19,578 ead of cattle, 2,216 ho • and

12,133 sheep in Do Ide co ty 1989).

Some of the land adjacent to the plant is zo

within S iles include the TOSCO laboratory (a 4O-acre it

Western I organics Plant (2 miles south), the Frontier orest Prod eta y

Idealite Lightweight Aggregate Plant (2.4 miles nort t), and the Jefferso

Industrial Park (990- ere site located 4.8 miles rt east).

1.3.4 Ecolo&y

I

I
I
I
I
I
I
I
:1
°1

I
I
I

Thc anim I life . habiting the Rocky Flats Plant aDd ill buffcr zo e co

with western prairie regions. T cost co 0 Iu e al it

of IpedCl usociated

c eer.wit estimated

1-14



e western e d of aD

the pi t

a portio of e oa aI

p to 5 feet to coutruct

, ourning doves, and vesper

e seee in areas adjacent to

WIUlIS~O several of the ponds.

ferruginous hawks,

Landfill and surro din area is baaed entirely

lJfe~!!J~Cb~:ll lnternatio al19 b) .

e orth of the plant

__.." ,-.rcck. Yapre 1-2 OWl

dfill was initiated 0 A

aD onsite borrow area to a

in4fjilliDg.

Bull snakes and rattlesnakes arc the most freq nt y observed reptiles. Eastern yellow-bellied

racers have also been seen. The eastern sho -h d as been reported 0 the site, but

these and other lizards are not commonly obsc wester p ' ted t rtle and the western

plains garter snake are found in and around many 0

1-15
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The prese

The landfill was originally coutructed to provide a meaDS for dis of e plant'l 0­

radioactive IOlid wastes. T ese wastea • cl ded paper, r 000 Iwccpi p, carto aed

garbage and rubbish, demolitio aterial, d iacellaDeo ' te • Fro 1968 to 1918, the

landfill received approlcimately 20 e bie yardl of co pacted te per day. I October 1972, e

1.4.1

1.4 SITE LOCATIONS AND DESrDlP"Il"I'

Commonly observed birds include western eadowlarb, horned Iu

sparrow. A variety of ducks, killdeer, and red-winged blad b'

ponds. Mallards and other ducks freque tly esr and re

Common birds of prey in the area include arsh hawb re -taUe

rough-legged hawks, and gre t horned owls (U.S. DO 1980).

100 to 125 permanent residents. There arc a number of small carnivore , such as the coyote, red

fox, striped skunk, and Ion -tailed weasel. A profusion of s all erbivores can be found

throughout the plant and buffer zone consisting of species such as e pocket opher, white-tailed

jackrabbit, and the meadow vole (U.S. DOE 1980).

I
I
I
I
I
I
I
I
I
I
I
I

-
-
I
I
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I
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id and liquid wastes

s cific radioactive

phases. In addition, prior approval was

azardo s solid aterials." and for all

Woodward-Clyde Consultants

wells, the locatio of e 10 ree of triti wu fairly

1987c). e depth dco o t e lOurCC re ain

unbo 974 that e triti was disposed of " drill" 1970" Several

e corrcctio of the problem, " el excavatio The selected

truct surface and water di ersio d leachate

Rocky Flata landfill. In response,

the landfill wa te or immediately

~rary s were constructed in the atural

• e management capability for any leachate or

ponds ere a ed Po d No. 1 and Pond No. 2,

ds, formed by draina e barriers across the

' ••'1-..a.!!!~ere wu a sprinkler p pi statio located adjacent

..m;~......t",lt"lto spray fields for e anced evaporatio •

policies concerning disposal of waste at the landfill were reviewed and judged to be in accordance

with applicable sta te and federal regulations.

materials, such as plutonium, in both solid and Ii

required for the buri I of -noncontaminated but

liquids to be disposed of in the landfill .

The landfill was not intended to be used for disposal of radioactive wastes, and in December 1972,

guidelines were issued that addressed burial of radioactively co tamin ted wastes. These

guidelines set levels for the permissible radiation limits of wast t be buried, as well as the

minimum depth of bnria! and tbe muimu number ofb7
Additional guidelines were issued in February 1973 to con 0 he bun l f

in the landfill. Detectable contaminant concentratio ere e tablis ed

The Health Physics Operation unit of the Plant be an a progr in 1973 to 0 "tor t e ute for

radio ctivity after it ad been du pcd and before co pactio and b rial. A loggi procedure

I
I
I
I
I
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was instituted at that time to maintain control of where the astes originated in the event

radioactive cont min tion was identified.

approximately 300,000 square feet. The

abo t ,000 cubic yards . Of this total, the

65,000 cubic yards consisted of

eed durin disposal.

of a surface water and groundwat er

r senee of tritium ource in the landfill.

e landflll, a gro dater

o ndwater, a leachate eolleetlo system, and

e west po d (Po d No.1) was to impound

d (po d No.2) as ' te ded as a backup system

Po d No.2 was also to coiled ' tereepted groundwater, as

.~~ltcpt for Pond No.2 incl dcd a low per eabllity clay core keyed

was approximately 0 e- alf acre. The ' te t of these

water and po dwater fro co t • tio by leachate Ie erated

f t ese syste s be • October 1974, d was co pletcd in

structures are disc d in 0 e detail ' s bscctio 2.1.5 (plate

By 1974, the landfill had expanded in surface ar a

volume occupied by the landfill was estim ted 0

cover material occupied 30,000 cubic yards.

compacted waste intermixed with the daily cover mat

in the

leachate ge era ted bX

for any overflo fr

needed. The eng!~:u.t!l..'

into bedroe

After radiation monitoring was completed, each waste layer was comp cted and covered with 6

inches of soil fro onsite stockpiles. T e disposal of wastes co tinued i this anner until the

waste layer was wit in 3 feet of the fanal elevation. The lift was e eted by the addition of a

3-foot-thick layer of compacted soil. In different sections 0 th landflll, the total landfill

thickness co ists of betwee 0 e and three I ch lifts. B • aI observatio (Rockwell

International 1988) some areas of the landfill surface may a full 3-foot layer of

compacted soil.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
The eollectic syste s consisted of a surface water interceptor dit d a co bined leachate and

groundwater i tereeptor ditch. The surface water collcctio Iyste i tercepte y lurface water

runoff flowin toward the landfill and directed it away &0 the landfill. e leachate collection

1-17
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constructed in 1981 to extend the groundwater barriers already in place. The slurry ails were

intended to reduce groundwater migration into the expanded landfill , These slurry walls were tied

into the nor th and south arms of the groundwater diversioD system

e of 115 cubic yards per work d .y (Rockwell

.s.y:rmi~g 260 ork days per year for" years,

e dispo ed of siaee 1986. Daily cover

atcrial disposed. The volume of

e 405,000 cubic yards.

fumi'''lIilJCUu,ed · 1 b eetion 2.2.1. In 1987,

thc wute strcams identificd at the Rocky Flats

mmcndatio s for t e landfill identified 144

ese are a1ao prese ted i lubsection

conatituc ts eease to be disposed of in the

the f te· of a rative procedurel d e

Waste Stream IdcDtificatio de aracterizatioD eports

1-19

d weal po da in 1973, lurface ru off, gro dwater, and leachate

Jtilc)Ulf,ged to ese po da. There· 0 GOC:umc tali of e 00 rates

by/these systc I. Whe e laDetrill was cqlanl:lcd· 19 1, the lea ate

It po d were buried. Thc groundwater divcrlio ayatc was a1ao at leut

PI Dt should be disposed fW'w.o

t

This waste

Between 1986 and 1988, wastc as disposed of at r

Intern tion I 1988b). Using this same rate, an th

approxim tcly 120,000cubic yards of waste aten

volumes arc estimatcd at about 2S percent of the vo

m terial in the I ndfills currently esti a be approDm

When dispo a1 continued after 1974,waste wu placed in the eolleetioe tre ehes, and thc cut face

of the waste area was advanced, evcntually filling in the west d ea. The volume of the

landfill in 1986 wu estimated by using topographical maps

eolleetioa treDchcs. T ese ealculatioa s owed at approDm

had been dumped between 1974 and 1986, for a total land

volume includcs solid wastes, astes ·th hazardous

or qu tili

collcction I)'Itc

partially buried•

After cclJI~tnilttj

.,

r •

I
I
I
I
I
I
I
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I
I
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I
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I
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Until January of 1974, the water collected in the ponds wa pu ped to the solar evaporation

ponds. At th t time, it became necessary to dispose of the water elsewhere, and the w ter was

diverted to a manhole northwest of Building 990. This line discharged to Pond B-2 in the Walnut

Creek drainage.

I Ids were located

ole but was Iprayed on

to 3 1/2-aae plot, located

eld wu sed for spraying

el

e landfill.

devaluated regardin the acceptability eriteri

ell ' the west pond waters.

eat Control and Analysis

ot ca e erosion or other

idelines included weekly

for Iprayin . Authorization 5

t,~~i1yais d Co trol'l office . The weekly gr b

, ga a e itlin isotopes, a d tritium. Control

r 'ng on the nort Iprayfield ceued in 1981.

Before sprayin acti

for Iprayin . Water

Testing cut ~p4t'WIitet~

w ter grab pies

obtained fro the

te Storage Area is located 0 e 10 t co er of e present

landfall (Pi te 2-1) and WII actively ed betwcc 19 2 d 1987. This description

of the site • to is fro the 1988 clos re plan (Rockwell te tio a11988c:). This uea

wa operated u a azardous waster stor e uea for both ed 6 'dI d 106d1. Falty-five

gallon contai en wi free 6quidl were stored wit in fourtcc cargo co taiDen. One addition

container as ed to store Ipill control ite II ch as ell sorbe t d be t pillo • Pi e 1-6

By September 1975, the water w s no longer pumped to the

sprayfields adjacent to the landfill. One of these spr,yfieldl w

approximately 1,000 feet northwest of the east pond. This

water collected in e west pond. Initially, the spray line rab

in about 1975, e line was

along the banks of the east pond and were used fo

e st pond.

1.4.2

I
I
I
I
I
I
I
I
I
I
I
I
~I

J
I
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tainment under

d debris. u well as PCB

).

fitted wit appropri te signs, ir vents,

forded by a catch buin constructed of 11­

of six inches within each cargo

at least ten percent of the total

se car 0 containers was 55 gallons.

place out ide the car 0 containers.

ti••.,...w have occurred' this area during transfer

e fourteen car 0 containers was 21.120 allons.

y 987. all car 0 co tainen were oiated ' tad 0 to flatbed trallers

eurre t 0 tdoor locatio • the parkin lot. ' ediately weat of the

aker 1988). The inactive Hazardo Waste Area u bee left vacant.

During

and transpo

perimeter security

RCRA wastes were

coolants; astel

is a diagram of the hazardous waste storage area as it looked duri aximum waste inventory.

During maximum inventory the hazardous waste area consisted of eight 20 foot long cargo

containers each capable of holding eighteen 55-gallon drums, and Id 40 foot long cargo containers

e ch cap ble of olding forth 55-gallon drums. FIfty-five-gallo d I were placed and conveyed

in the cargo containers on rollers constructed of aluminum. Two veyon extended along the

full length of the cargo container. A three-foot wide aisle, wide e to permit inspection d

access, extended do the tenter of the cargo container. rollers elevated the drums

approximately two inches above the catch basin floor (Bake , 1

The cargo containers were modified to meet the requ'

6 CCR 264.175 and 40 CFR 264.175. Cont iners

electrical ground and lock. Spill containment as

g uge steel with a welded steel rim with a

container. The basins as designed, were capable

volume of hazardous waste. The largest container store

I
I
I
I
I
I
I
I
I
I
I
I
.1
'J
,I
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I
2.0

PRELIMINARY SITE CHARACTERIZATION

• Geotechnic I engineering study for propo ed landfill expa io (Lord 1977). The

claystone bedrock beneath the landftll was judged adeq ate to erve as a hydraulic

s a desc ription of the landfill's history

dfill site nd I ndfill structures re

co ducted at the site for the purpose of evaluat ing

tion. Previous studies th t ere the primary

1.2. T e m jority of the

ork plan was eit er developed as part of, or

(Rockwell International 1988b) .

Landfill besides those listed in I b ection 1.2 include the

hane and hydroge lulfide on Iandfill'l lurface uing portable gas

thods (results are appendix to Rockwell I ternationalI988b). Some

ane were detected and other nknoWD co po nds were present in the

landfill soil gas.

•

2.1.1 Previous Investiiations

2.1 SITE PHYSICAL CHARACTERISTICS

information used in

summarized in, the

Physical charac teristics of the region and plant si e s weI

are presented in subsection 1.3. Details of t

presented in this section.

Existing dat were compiled to summarize the site's physical char eteri sties, nature of potential

contamination, nd pathways to human receptors or the eavironm • The existing data were

obtained from a number of previous site investigations as 5umm i

descriptions of site physical characteristics and nature of co io presented in subsections

2.1 and 2.2 were combined to develop a site conceptual m

I
I
I
I
I

I

I
I
~

I

I
I
-I
I
I
I
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underbarrier, and the overburden soils were judged adequate for daily landfill cover

(Rockwell International 1988b).

• Geotechnical engineering study for landfill remedi tion (Zeff et at. 1974).

Re commendations were made and plans developed for a ground ter diversion and

leachate collection ystem round the perimeter of t landfill. (Design drawings

included in appendix to Rockwell International 1988b .

• Geotechnical engineering study for three poteau I uture la

exploration at Present Landfill (Woodward- I venger 1974). The ork included 47v
borings with numerous soil and waste sam e obtained. The samples were turned over

to Rocky Flats (Dow Chemical) for an In ddition, 3-inch-diameter slotted plastic

casings were inserted in the borehol 110 w er level measurements nd leachate

sampling. Data from testing On the leac

(1987c). These data are summarized in subse

2.1.2 Geoloi'"

2.1.2.1

ist of t e Rocky Flats All vi , colluvium, valley fill

alluvium, and artificial fill or disturbed ground, which unconfor ably 0 erlie the bedrock nits.

In addition, t ere are few isolated exposures of claystone bedrock located along the side slopes

of the draina e. Rocky Flats Alluvium caps e top of the slopes 0 t e orth and 10 t sides of

the tributary while colluvium (slope wash) covers the hillsides down to the tributary. Artificial

2-2
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TABLE 2-1

PRESEIT LAlIOf ILL PROPOSED VERSUS AC'UAL COtS1RUCllQII DEtAILS f(Jl 'ME 1989 ...."oaING \lELlS

Proposed Actual
Yell No. Yell No .

Reason(s) for Deviations

ledrock at 13.3; ICreened bottOlD 10 ' of
alliNh...

Iluvl Ull/bedrock

for c let Ion;
colluvl bedrock

Encountered weathered .andstone and sandy
Interval 31.5-60.0'; screened upper 20' of
.andy Interval/sands tone .

Sereened 5-15' bel ow a lluvlUll/bcdrock
cont act.

reened 5-15' below a"uvIUl/bedrock
c tactinoweat eredsandstone ncountered .

lnaufflel t aae for completion.

Screened 5· 15' below alluvhn/bedrock
contact.

Encountared weathered .and tone for 21 .5'
310 .5', screened bottQl 10' of .... thered
sandstone.

Encountered .lJlcropplng sandstone from 7.S­
9.5'; screened alluv". end ..eothered
sandltone.

screened sandy Interval froa 34.5 to 41 .0' ;
no weat ered • ndstone encountered.

Screened 5-15' below
contract .

Bedrock at 22.7' ; screened landfill debr is
and allLN lua.

54.00

36.210

11.35

110 .710

43.05

36.61

24.47

Actual
'otal

Depth (ft .)

53

16

10

18

1S

II

33

20

Proposed
Total

Depth (ft.)

11.8-21.3

a.0-17.45

31 .32-53.00

10.0-13.5

32.37'101 .82

25.9'35 .36

ActUliI
Screen

Interval (ft .)

3.66-23.2

6·16

32.5 -53

3.5·10

13·23

13·20

110.5'210 .5

Proposed
Screen

Interval (ft.)

Keel

Kacl

Kael

Kacl

./A

Ka..(w)

l:I.s(w)

Actual
CoqJletlon

Zone

Kass(w)

Kacl

Kacl

rf

Kass(w)

K...(w)

Kall(lI)

Proposed
CoqJletlon

Zone

ot Drilled

82070 9

1206989

8206889

1206789

1206689

1206589

8206489

8206389

8206289

8206189

8106089

If·11

LF·10

If·09

If-12

LF·07

If ·oa

If ·06

If-OS

If'Of,

If ·03

If· 02

If ·01
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fill or dist urbed surficial m teri Is are present within the bound ries of the landfill, along man­

made drainage ways surrounding the landfill, and northwest of t e landfall. Valley fill alluvium

is present along the unnamed tributary channel.

vium alon the unnamed tributary

to the unnamed tributary; however, only

vici .ty of t e landfill. Colluvium consists

y ay and gravel layers.

·fies fi • the vicinity of tel dfilL fUlt type is comprised of

as de • ed fro cuavatioDi of Cbur Dit located orthwest of

e ginccrcd fill auociatcd with e of the cut pond

e tributary. The core of the cut po d da was co tructed of

o s with the 0 ter ell being Co posed of d ayey sa ds, gravels, a d

were obtained from borrow areas.

compacted d a

cobbles. T esc

Colluvial materials re present on the slopes desee

Well Nos. 7-86 nd 8-86 penetrated colluvium i t

predomin ntly of clay with common occurren s 0

Th e Rocky Fl ts Alluvium in the landfill area is de cribed as

unconsoJid ted deposit of clay, silt, sand, gravel, and cobbles. It

87) and 27 feet thick (Well No. 60-87) with an average thick

undisturbed. Lenses of sand, gravel, and clay within th

correlated between ells that are close to each other.

I
I
I
I
I
I
I
I
I
I
I
I
:1
J
J

The seeo d type of artificial fill consists of t e waste d"cover aterials co pris i g the

landfill source. The source fall is described u a mure of day, avel, coarse und, uph It

fr gments, wire, plastics, surgical gloves, wood partides, d ot er aterials associated with

2-9



W<1.oaward-Clyde Consultants

ateriab · all of the onitor ing

pc etrates appromnately

t ered d nweathered

enerally est to east off

am channel depos its and overbank

odJ~iqiJlreas. Leaf fo sils, black organic

•__~a".l stones durin drilling at the landfill.

li 01081 of the Arapahoe Formation immediately

tact. Claysto es are described as assive and

terbeds of sands and silt .

Claystone as the most fre e

below the 0 aternary/

blocky eontai i g

2.1.2.2 Bedrock Oeolop

The Arapa oe Form tion was deposited by me

the Front Range. S nd tones were depo ited as bral

splays. Claystones ere deposited in b41::IHWallD

matt er, nd ood fr ments were eneo nt........~!&

Contacts bet een v rious lithologies are

The Cretaceous Ar pahoe Formation underlies surficial

wells were co pleted in various zones of the bedrock d rin the 1986 8 drilling programs.

The Arapahoe Formation beneath the landfill cons' s f claysto e and inter edded sandstones

and siltstones ith thin isolated shale layer en u ered in Well No. 8-86.

landfilling ctivities. Thicknesses of the source fill mater ial, where drilled, r nged from

approximately 1.5 feet to approximately 27 feet in the center of t e landfill (Woodward- Clevenger

1974). Based on recent observations of the landfill and considering previous subsurface data, the

maximum waste thickness toward the central-east portion of the landfill is estimated to be on the

order of 40 to 45 feet . This has not been sub tantiated by bori and/ or survey dat .

d 41-87BR were co pletecl ' Arap oe Fo ation sandstones.

In addition, Well Nos. -87,64-87,70-87, d 72-87 e co tereel 0 or s bcropping bedrock

sandstones. These s dstones are generally composed of oclerately to ell sorted, snbrounded

to rounded, very fiae- to medi -grained quartz sand. Cementatio e erally i creases with depth

as eatherin decrea e • Sandstone bed t iet cues ranged fro app roxi ately 2.5 feet in Well

I
I
I
I
I
I
.1
I
I
I
I
I
I
I
I

I
2-10
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No. 8-86 to 20 feet in Well No. 41-87. The sandstone in Well Nos . 41-87 and 9-86 are

homogeneous and contain thin beds and lamina e of fine silt and clay. Crossbedding was also

Doted in Well No. 9-86. Weathered sandstone is lithologically simil ar to unweathered sandstone.

'th the sandstones s

encountered re latively

in at 139 to 144 fee t.

is associatcd wit Wcll No • 64-87 and 65-87.

piDg saDdstonc was cncou tcrcd at Wcll No. 65-87 while Well

cla sa dstonc at a dcpth of appro ' atcly 1 foot bc low thc

e sandstoncs are similu except for color.

2.1.3

A second, smaller s C

Approximatcly 3.2 fcet

No. 64-87 fouDcL..1to11'Nltb

ur cial atcrial (Rocky Flats Alluvi , coUuvi , vallcy fill alluvium, and

art ificial fill) and . apahoc sandsto es d claystoncs at thc Prcsc t La dfiU. Thcsc two

hydraulically connccted flow syatc s uc disc sscd &cpuatcly below. This discus sion is based on

Rockwell Internation I (1988d) and morc recent groundwatcr lcvcl data prcscntcd in Rockwell

Internation I (1989 ) and EG&G (199Oa).

degree dip w s est blishc.ct;C:R,)CJc·

Subcropping sandstones werc encountered during drillin

Subcropping is defined as consolidated sandstone dire uDderlying the

materials. Subcropping sandstones werc not fully pe ted during the drilling of Wei.I Nos. 70-87

and 72-87. Section C-C' (Figure 2-2) dep icts the U ropping andstones iD Well Nos..70-87 and

72-87 as interconnected based OD their lith 0 dcs i .ions and physical proximity to ODe

another. suberoppin s nd tones bene th the

alluvium inferr ed fro m these two wells based OD a 3. - ot- .ck unit and a 7 degree easterly dip

and the rei tively fl t topogr phy . . only D estim ate since neither

borehole (Well No. 70-87 or 72-87) fu StODC unit. The 7 degree dip is based

ercd i Well Nos. 9-87 nd 16-87 in the

ted OD the basis of simil ar lithologies, and a 7

Siltstones were encountered iD the Arapahoe Formation associ ted

gradational units of silty sandstone or sandy siltstone. Well N

homogeneou I yers of unwea thered siltstone t 89 to 122 fee t D

I
I
1
I
1
I
I
.1
I
'1
.1
I

~I

]

.1

I
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2.1.3.1 Gr Qundwat er System in Surficial Materials

terials. In general, water

• v lIey fill. and disturbed ground arc

between August 1987 and January

c elevations for the 10 wells on

cond c:tivity val es for the Rocky Flats All vium ran e &0 1.3 x

Is) (1300 feet per yeu (ft/yr» at Well NQ. 60-87 to 1.6 x las emls

' th a eo etrle can of 2.4 x 10~ em/ s (240 ft/yr).

down-recovery tests

ar cterizatiQn (Roc ell International 1986b) and

1987 wells Drawdowa-reeovery tests ere analyzed using

flS4~J~~llU~ the ethod of Bou er (1978), and slug tes ts ere

u er and Rice (1976). Results of these tests arc summarized in

e presented in Rockwell I te atio al 1988d•

Hydraulic conductivity values

performed Qn 1986 wells du n

from slug tests perform

the Res idu I Drawdo

Woodward-Clyde Cons llants

The surficial groundwater Ilow system is dynami

occurring in response to precipitation events and

also seasonal variations in the s turated thic es

2.1.3.1.1 • Natural oundwater flow in the

vicinity of the Present Landfill ia e erally eutward thro the all viu foUo' original

natural topography towar d the center of the drainage. In order to control 0 dwater flow in and

around the landfill. a two-part oundwater diversio and leachate collec:tio syate was

Groundwa ter is present in sur ficial materials t the Present Landfill under unconfined cond itions,

Groundwater recharge occurs s infiltratiQn of incident precipitation and from localized spraying

of water frQm the I ndfill pond. In addition, intermittent recharge occurs s infil tration from

ditches and creeks and possibly as seepage frQm the landfill pond. rge frQm the water t ble

occurs as ev potranspiration and as seepage into the I nd II

Groundwater is also discharged from the surficial groundwate sy em ' to the underlying bedrock

groundwater system .

I
I
I
I
I
I
I
I
I
I
I
I
I
.1
I
J
.1
,I

I
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1
1
I

constructed in 1974. This system was intended to collect and diver t groundwater around the

outside of the land fill and to collect leachate generated in the land fill and discharge it into the

west pond . Details of the design and construction of the system re presented in subsection 2.1.5.

2-17

i dicate the groundwater is dr wn

ction system. However, w ter level data

.re~IStj~I the system . Therefore, it can not be

ting all alluvi I groundw ter at this location.

fectiveness of the le chate collection system at

data from the seven wells along Sectio 0-0' show water levels

ewh t lower t an those outside of t e oundwater diversion

at for the three wclls across the southern laDdfill boundary

D cyclic fluctuations of abut 10 to 12 feet i t e watcr Icvcl just insidc

thc two wclls j st 0 tside of t e sout e la dftll bo Ddary were

els n th of the ort landfill bouDdary. Rodwell I temational. (1988d)

lac of oundwater in Well No. 63-87 at thc timc of t e first mcasurcmcDt in

s iD ater level in Wcll No. 64-87 ay avc indicated thc groundw ter

diversion and le ch te collection systcm as functioning intermittently, AdditioDal data indicate

water level in Well No. 63-87 are relatively stable and that Well No. 64-87 as undergone a

number of significant fluctuations. The Ouctu ting levels in Well 64-87 ay be in direct response

In general, the groun

To some extent, the effectiveness of the groundwater diversion and le ch te collection system may

be judged based on existing water level data. The investigafon for the Present Landfill

Hydrogeologic Ch racterization Report (Rockwell International included constructing three

alluvial monitoring wells along a section just upgradient (west of th est end of the groundwater

diversion and leach te collection system (Section E-E') an onitoring wells along

an approxim te nor th- outh section through the appro ·mate center of th (Section 0-0').

The locations of these sections were shown in Plate - nd Sections 0 -0' a d E-E' re shown

in Figures 2-3 and 2-4, respectively. ographs for these 10 wells were previously

presented in Figures 2-5, 2-6, and 2-7. A tio urfacc p b sed on M y 1986

groundwater level data is presented in Figure -

In general, the water level data for S~.,_~~

down toward the groundwater diversio a

are not av il ble on this section just do

determined if the system is collecting an

Similarly, no conclusions c e dr

this location.

I
I

1
I

.1

I
:'1

I

.1

..
J
I
I
I
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Alluvial Monitoring Well

W~ered Bedrock
Monitonng Well
Unv,:eotpered Bedrock
Monitonng Well

Potentiometric Surface EJevoti
May 1989 on
(feet above mean sea level)

Une of Equal Potentiometric
Surface Elevation
(feet above mean sea level)
Dashed where approximately
locGted
Contour Interval - 10 feet

No Data

Scale: 1· = 300'
rr1- -+

PRESENT LANDFILL AREA
1989 RCRA GROUNDWATER

MONITORING REPORT

U.S. DEPARTMENT OF ENERGY
Rocky Flats Plant
Golden, Colorado

DRAFT
fOR COI"MENTS &DISCUSSION ONLY

NOT FOR DiSTRiBUTION

ND

8207189 •

6980

8301889 0

8206889 0

LEGEND

Figure 2-8
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d 70-87 (Rockwell I ternational

at appr • ately 40 perce t of the

CItI t at 10 e degree of

of e 10 th Ilurry tre ch when

e .

entified in Well Nos. 72-87

cV{1~:twlell I ternatioaal 1988d)

lain by I bcropp ' undsto •

d acroll t e eutern portio

fllj~ftnllJ. slurry tre ch. Co sequently, evaluation of the

difficult. Well No. 76-87 wu dry January through

'w eu of appromaately 7 feet ' April 1988. Water hasbeen

. Plate 2-1. The well pair 67-87

pair 67-87 and 68-87 indicate the

0.3 oot of each ot cr. Evaluation of the

could be assisted by pu ping

to precipitation events although this has not yet been evaluated . The original pi ns for the system

indicate the maximum w ter levels in Well No. 64-87 arc ncar the original ground surface

elevation in that are . This indicates the potential for gro dwater withi the landfill to have

exited to the south above the top of the clay barrier separatin the oundwater diversion

component from the leachate collection component of the syate subsection 2.1.5). There ~

may also be a potential for groundwater inflow to occur into e I I throu alluvial aterials

beneath the syste at the locations shown in Plate 2-1 (sec s se ion 2.1.5).

In additio to the groundwater diversion and leachate coli on syste , ur

into rock were constructed on the north and south • e of the cast portio the landfill (see

subsect io 2.1.S for a more complete descriptio . hese slurry tre ches were constructed to

increase the re surrounded by groundwater n 015 t 1I0w late ral expansion of the landfill .

The purpose of the slurry trenches is to i pc f gro dater across them.

1988d).

south slurry tr

hydraulic continuit

saturated alluvi m is prese t.

I
I
I
I
I
I
II
-I
;1
-I

'I
I
I

I
I
I
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drawdo -reeovery

UDlllUDed trib tary to Nort Walnut

t LudfiU 0 th named

na ed tdb tary joins

of the eutern edge of the

/L

2.1.4

ained by an eutward flowin

immediately do re e Pr

tributary collects f ee runoff and leachate fro dfill.

North and Sout W Creek approximately 0.7 i1e ownatrea

plant security area before flowing off aite.

2-20

conductivity values in

good agreement. va

W04~ralrd·CIyde Consultants

2.1.3.2 Gr oupdwater System ip Bedrock Materials

Groundwater flow within individual sandstones is average gradient of 0.09

ft/ ft based on ells completed in the same s e 903 Pad and East Trenches Areas

(Rockwell International 1987b) and on regio obson et ale 1981a). A site-specific

horizontal gradient as not calculated (or ArapahocH.!Jdllt<tn.e (Westo 1988) because it was not

believed that any two wells were comp in us sandstone bed at appropriate

locations to do O.

The surface of e landflll is ge erally poorly drained. ued 0 e to ap y I 0 • Plate

2-1. the average ground surface slope across the landfill is approxi ately 1.5 percent down to the

Groundwater flo in the Ar pahoe Formation OCCUR within sandste e ,siltstones, and claystones.

Groundw ter recharge to the Arapahoe Formatio occurs u inflltratio of alluvial groundwa ter.

In gener I there appears to be a downward gradient between grou ter in surficial ate ri Is

nd bedrock. T i has been demonstrated previously at t e (Hurr 1976 and Rockwell

International 1986b. 1988a). Table 2-3 presents vertic:alhydra .e tl prelented by Rockwell

International (1988d) for alluvial/bedrock well pairs 7-86 a a well). 10-86 and 9-86

(bedrock ell). and 40-87 and 41-87BR. Calculated verti adie fr about 0.2 to 0.5.

I
I
I
I
I
I
I
I
I
I
..
I
I
I
I
I
I
-c "
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TABLE 2-3

VERTICAL GRADIENTS

Elevatioa of
EI Sa ted Elevatioa of Separator Downview

rval Saturated Tbic Vertical

WeUNo. Midpoint Interval (ft) Gradient

- 5917.66 5919.217-86

56.83 0.33

8-86 5901.87 5862.38

t-J
I

t-J.... 10-86 5987.93
20.09 113.32 0.18

5967.849-86

87 5179.39 5 .19- 5 81.23 5 SO.3 1

3 .44 0.5

41-87 5 .95 5 1.57 - 5788.99 5795.28

Buecl OIl April 11, 1988 Measurements

(After Roc:bdI )

(MS)(4004-210)(~...~.1
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I
I NESEIIT l,AII)FlL L RESUL1S Of ITDUUllt TESTS II lIE I6NW'/l1f. TlON

Or-**" Sl ug Paeker

Recovery Tes t Test-

lo/ell No. li t ho l ogy Test (c:.Is) (ClIIIs) ( c:m!s)

8·86 Clayst one
5.7 It 10. 7

unwe ther sandst one 7 It 10"

9·86 Sil ts t one
2.0 It 10.1

Unweathered s.,.at one 4 It 10"
9 .0 It 10"

41·8711R Cl ays t one
6. 7 II 10. 7

unweathered sandst one
3. 1 It 10. 7

B2065898R weath red Sand t one
5.8 It 10·'
5. It 10. 7

82070898R loIe . t he r ed Sil t s t one
2.3 It 10.1

8207189 R unweathered Si l t s t one
1.4 It 10.7

1.5 It 10.7

(After~. l<}X)a)

• Represents e<lIIetr t c _an value fra thr.. t

,

!-,

I

I
2- 22
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which is e han ced by spraying w ter

he hill to the south of the pond.

e u ed to be limited since the

bsectio 2.1.5.3). The pond does Dot

gradie t (Roc:kwell l ter atioDal 1988b).

2.1.5

2.1.5.1

Water 10

dace drai a e eoatrcl syale was installed arouDd the

poDSC to e detcctio of triti of t e landfill.

lIect and re ove leachate fro withiD t e landftll and to intercept

uDdwater flo alO d the landfalL e leachate collectio system

D dischar e leachate d 10 r gro dater levels wit ' the la dfill.

DuriDg sub eque a iOD of the landflll in 1982, the gro dwater diversio wu exteDded USiDg

soil-bcnto ite slurry walls. The slurry walls were inte ded to red ee i atio of grouudwater

into the landfill area.

east. However, the ground surf ce is irregul r and hummocky, resulting in impeded surface

drainage. Standing water collects in m ny areas during precipit tio nd snowmelt. Run on to

the landfill is controlled by a perimeter interceptor ditch around the north, west, and south sides

constructed durin the 1974 improvements. This ditch is an approxi ate 3-foot deep trapezoidal

ditch with a 5-foot bottom width. The north and lOuth branche this ditch discharge into

natural drainage features th t drain ID poiDts dDwualupe Dllhc <;: nd e haukmeDI.

The landfill pond is recharged by groundwater and surf ee ff fr m the landfill located

upgradient. The potentiometric surface map (Figure 2- • dicates

landfill is in an e sterly directio toward the east

indicates groundw ter levels well above pond level

groundwater bene th the hillsides north and s t nd locally flows toward the pond.

I
I
I
I
I
,

I
,

I
I
I
-­
l
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The subsurface drainage system consisted of a combined leachate and groundw ter interce ptor

ditch. The leachate and groundwater collection system components ere constructed between the

surface w ter inte rceptor ditch and the landfill, to divert groundwater flow around the landfill, to

collect leachate generated in the landfill, and to provide an expanded dispos I area. The two-part

system was constructed by excavating around the perimeter of the s n wutes to depths of 10 to

25 feet. The trench excavation for the system was 24 feet •de t e base, as shown on Figure

2-9 (Rock ell International 1988b).

The groundwater collection portion of the syste wu inst trench away from

the land fill w ste . This system consisted of a I-foot- ie sand and gravel bla er installed long

the trench face. This blanket wu designed to • t eept ground ater and dra in to a 6-inch-

diameter per fora ted pipe installed in the botto of e tr h. The intercepted waters could then

be discha rged to the west pond, east pond, or ilrainage do slope of the e st pond.

Control of discharge was accomplished by a series 0 alv 0 top of the sand and

gravel blanket, a to-foot-wide clay b r ' was placed, whi ep rated the grou dater collection

system from the leachate collection s te sections and details indicate the trench

and clay b rr ier to be keyed into bedr rofile sects in the same set of plans

indicate the bottom of the system to be the bedrock surface at 10 e locations. The

locations of these areas are ' enli d i Plat 2- u pote tial breae es be cat the system. The

leachate collection syste ck gravel backfill placed in the bottom of the

trench on t e landfill as dischar ed into e west pond. The west pond

was intended to re ta• Iscbarging to t e east po d (Rockwell I ternational

t988b).

I chate collectio a d poundwater div rsio lyate wu buried with

o • Lateral exte sion of wute place e t u resulted in wutel being

f e lubsurface draiDl (Roc:tweU I te atio alI988b). The elS ard

arge points of the leachate collectio syste into the west pond.

It is not clear ow the groundwater diversion and leachate collectio yate is functioning. Water

level data (subsectio 2.1.3) indicate gro dwater outside of e dfill is probably ot drawn

down to ard the Iystem in t e ort and lOut sides at Sectio D-D' (pi ure 2-3). I addition,

water levels within the landfill are relatively . ,10 eti es i er t at 0 e on t e outside.
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Oodward-Clyde Consultants

ID 1974. a ew east e bank eDt was co truded i approu ately e sa e locatio as the

original dike for Po d No. 2, 1.soo feet eut of the 1974 la drill po itio • T e ew e bankment

was an engineered dam structure with a Ipillway and was eai ed to ret· the ajority of the

water iD the chaD el, A low permeability clay core keyed iDto bedrock wasco strutted withiD the

2.1.5.3

JWio~cs-JiJ:l4jt·:ate tell rry w lis estend into the

in at the coDDcctio s. Where the Ilurry walls

eir west ends, the eustin perforated pipe was

iron pip herefore, the hydraulic coDtiDuity of the sand-

~Vd1"ajllic co neetie of t e

e t of pipe . AI a result, if t esc pipes were to

d be 0 0 tlet fro the 0 dw ter diversio system. The

~IDd~tely700 feet fro these po. ta of intersewo • Based OD

• dep fro 10 to 2S feet.

2.1.5.2 Slurry Walls

Considering the poor surface drainage conditions of the landfill. muc of the groundwater within

the landfill could be from direct vertical infiltration of preclpit tion and snowmelt. It is Dot known

how much. if aDY. rech rge occurs through or beneath the groundwater diver iOD system. Drainage

of leachate out of the leachate eollectioa system is prob bly impeded inee the discharge points

into the west pond ve been covered .

Two soil-bentonite slurry walls ere censtructed in 198 ndwater barriers

already in place . The locations of the slurry walls ar s slurry lis were

constructed to reduce groundwater migration fro orth and sout into the expanded landfill.

Design drawings of the constructicn are pre D CI in appeDdix to the 1988 closure plan

(Rockwell International 1988b). These slurry d i to the orth aDd south arms of the

groundwater diversioa system (Plate 2-1). The

constructed in 1974.

I
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I
I
I
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2.1.5.4 Inactiye Hazardous Waste StQrase Area

e Area (SWMU No. 203)

ubseetion 1.4.2. This area

pears Oat and Dearly

Plate 2-1.

sists of edited excerpts from Rockwell

ell Internetioaal (1987c). and EG&G

t's DQoradioactive solid wute, iDcludiDg p per,

bbish, demolitio aterials, and miscellaneous

acterizc t e in-p ee wastes. However. in 1986

to ideDtify waste streaml e erated at the Rocky Flau Plant

t time, approximately 1,soo wute str s were ide tified. At

cst"ft'l. Itreaml were being Ie t to e landfill for dilposal, which

Dtified as oDhazardo 10 •d wute (Table 2-5) d 97 IOlid waste

tit e u (Table 2-6) .

2.2 NATURE OF CONTAMINATION

rags. floor sweepings,

items. Little tes ting a

and 1987, studies we

(WestoD 1986a,b~ -......:::

the time of

2.2.1 Source

Woodward-Clyde Consultants

embankment to reduce seepage through it. The remaining shell of the embankment was

constructed of more pervi ous silty to clayey granular soils .

The history and operations of the Inactive Hazardous Waste

located ne r the est end of the Present Landfill arc disc

currently cODsists of a vacaDt gr vel-covered pad. The

level. The loca tion of the Iaactive Hazardous Waste Stor e Area is s

The following summary of the nature of conta . atl

International (1988b). Rockwell Inter ational (1988d. 0

(1990a) .

stream t

The waste streams identified as hazardo fell into fo r e eral cate Qries. The flflt co siated

of cont iners p rtially filled with paint, solvents, degreuiD entl , d foam polymers. ADother

te streams bein dispo ed of· e la dfill · cI ded office trash, e pty

cans and containers, C:I filters, and vario I electrical compoDeDu. Also included in this waste

stream were dried sanitary sewage Ilud e, IOlid lump &1 e, d er iaccll eo &1 des.

1
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BUI LDING ~AST E

NO. NO•
GENERATlCIM
FREQUENCY

Int enlllttent
daily
da ily

needed
as needed
Int el"lll ttenta. needed
year ly

needed
needed

daily

as needed
conti ncx..
2 per month
a. needed
1 per month
3 per week
cont lnous
3-4 per month
a. needed
1 per month

as needed
int enllittant
conti nuous
bat ch
conti nuous
batch
bat ch
cont inuous
batch
s r opentlcn
continuous
Int el"lll uent
oneel 6 .anths
cont inuous
Int enaittenta. neededa. needed
as needed
as needed
I nt enllittent
twice per .anth
a. needed
1 filter/2 ye....
dally
as needed

fly
needed

....kly
• neededa. needed

needed
as needed
as needed

needed
needed
needed

cent Inow
ily

10 lbs / yr
240

3
100

3
10

240
12

100
24

100
100
100 r

50
3

500
100
50

200
500000 gal /yr
180000 gal/yr

1500000 gal / yr
1500000 gal / yr

5000 lbs/yr
100

5
100
200
100
100
100

5
100

1
500
200
100
100
200

1500
100
200
200
100
300

1000
500
500
200
500
100
500
500

1000
2

500
200 ga l/ yr
100 lbs/yr
200
100
500

QUANTITY
GENERATED UNITS\iASTE TYPE

TAFLE 2-5
Sol id ~aste St ream to L ndf i l l

(1986>

\iASTE NAME

developer and fixer cont ainers
kimwipes and rags
toner and dispersant cont a iners

ty developer and fixer contai ner
empty solvent cont a iners

ty toner conta iners
klmwi pes and ra gs
empty Ink cans
kimwi pes nd fil~cks

d lnera l i zer syst em f i l t ers
kimwipes and rags
empty chemical cont a iners
so l id w ste
gun patches
waste resi n
b t t er i es ,me t a lwi re , used el ec.c
empty vi als
waste resi n
Ili i pes
settli ng bas in sludge
micro.trai ner backwash
clarifi er under f low
sand fil t er backwash
dr ied .ludge
kl I pes
oil fil t er s
copy ch ine tone r
re jected bags
polaroi d f i lm backings
II I ipes
p eki ng mat ia
water e ti ing il
floor s pi gs
compres r il f il r
oil f te and eel
paint nd II
5havl ng
.all4lst
fil

07050
07060
07110
06950
07250
07140
07160
07120
07130
07040
11640
00070
00110
00060

06780
06630
06610
06820
06680
06640
06690
06670
06800
06650
06760
06740
04810
04780
02830
03080
03000
02880
03070
01910
00010
00020
00030
01660
02550
02730
07350
07400
07330
07390
07360
07380
07340
06840
06430
06440
06230
06220
06110
06210
06140
0608
o

111
111
111
111
111
111
111
111
111
111
111
111
121
121
123
123
123
123
123
124
124
124
124
124
125
125
130
130
130
130
130
130
130
223
331
331
333
333
333
333
333
333
333
333
333
3D
333
334
334
334
334
334
334
334
334
334
335
373
439
439
439

I

I
I

I

)

I

fl

1

-I

.... .... ... ...•• . . . . . . . . •. . ••... •. . ••...... .•.... . •... . . . . . . . . . . . . . .. .. •...... .•. . . .••..•.• ••. •..••• •..

(After \estm, lCBB, b, C, d, l~)
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I
GENERATION
FREQUENCY

intenai nant
intenai nant

needed
.. needed
once/6 a:Jn

needed
once/6 a:Jn

Medad
once/6 a:Jn
to be dete,..ined
as needed
once/6 a:Jn
4 par yeera. neededa. needed
a. needed

as needed
as needed

t o be deterained

once/6 a:Jn
to be det.....,.

needed
onceJ6 a:Jn
inte,..inent

needed
to be det.....nad
intanah t ant

needed
needed

as needed
neededa. needed

•• needed

once/6 a:Jn
to be dete,..ined

u appropriate
continuous
continuous
continuous
continuous
continuous
continuous

a. neededa. needed

lbs/yr u needed

u needed
needed

200
500
500
100
500
500
100
100
50

500
500

20800
5000

10000
5000
200

10
660
800
200

o
302

2
200

70
2
o

55
2

20
150

o
165

280
50

2
110

o
100

2
1800

20
2

100
o

300
100
165

o
580
110
110
165
100

o
150
40

QUANTITY
GENERATED UNITS
...•. •.••. .... . .•. . . •. . •. . . ••••. •.WASTE TYPE

Table 2-5
Sol id ~ ste Stre~ to Landf i l l

(1986)

t
s id
sol ,
soli d
solid
solid

\"-,: Ol id

\. V lid
olld

_tal
.olld
olld

lid
solid
solid
so li d
.ol id
solid
solid
sol id
.olid
solid
_tal
.-pty container.
solid
solid
solid
solid
IIIIPtY containers
solid
_tal
IIIIPtY contai ners
sol id
solid
sol id
solid
solid
solid
sol id
_tal
solid
solid
solid

~STE NAME

_~'Ch_ and solvent containers
Iti.,i IFreon
kf.,ipes. gloves and geuza
used ltimMipes. gl oves and gauze
used Iti.,ipe. and gloves
used Iti.,ipes and floor dry
Iti.,ipes and rags
nuocure
metal chips
bi jur filtar screen
used Itimwipes and gaUle
ki ipes and floor dry

ipes
inuD and Sit chips
ipes and rags

ty containers
Iti ipes and rags
ltimMipes and rags
toner
respirator cartri dges
defective HEPA fi l t er s
tra h
trash
carbon dust
steel shavings
carbon scraps
steel scraps
rags

ty paint e and conta iners
i sce l l aneous trash

s sludge
s sludge
used Iti ipes and floor
used Iti ipes
bi jur filtar screen

ed Iti ipes and rags
bi jur f il tar screen
used oil filtars
ai r filter

tal chips
ed ltimMipas

b i jur filter cr
used oi l fi te
ki ipes
used ki
Iti i
bi jur ilt scr
used Iti pal
ki.,ipe.
hydraulic in

01OS0
01200
01230
00710
00710
00490
00950
01140
00570
00750
23780
00380
01280

00090
00140
00180
00160
01390
00200
00220
00260
00250
15340
15280
15260
15290
15270
15300
11070
11060
11090
11890
11860
00910
00940
2363')
00600
23770
00770
23690
0D880
01000
23710
00370
01080
00840
01250
23800
00460
01310
23680
00640
23850
Ooal0
01
23
o

439
440
440
440
440
440
441
442
442
445
445
445
445
445
445
449
449
449
454
457
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460

BUILDING ~ASTE

NO. NO .

fl

~I

I
I

I

~I

I

I

(After l.estc:n, leas, b, c, d, l~)
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BUILDING ~AST E

NO. NO. .... . . . . . . . .• . . . . . . . . . . . . .. . . . . . . . .

1
1
I
1
I

_-_I

.1
~I

[I

[I

460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
551
551
551
560
563
662
662
662
664
664
664
701
705
705
705
705
705
705
705
705
70a
709
711
712
713
732
750
750
750
750
750
750
770
770

00820
00830
01110
01100
00450
01270
23650
23790
01240
09000
23640
23750
01190
01340
01170
01120
00630
01110
23740
23nO
01010
00760
01320
01180
00780
00980
01010
06320
06310
06300
11810
20580
04040
04000
04030
17500
11510
11590
17620
20280
2024
20
2

2
20410
10650
11700
20530
20590
20600
15020
09100
09020
09110
09010
09060
09090
22570
22650

\lASTE NAME

Table 2-5
Sol id ~aste Stream to Landf i l l

(1986 )

\lASTE TYPE
QUANTITY

GENERATED UN ITS

o lbs/yr
o

100
165
280
40

2

100
o
2
2

100
60

1200
165
48

100
2
2

48
24000

200
2000
350

40
15

300
100
300
200
200
20

200
100
100
200
500
200

1
2

100
3

20
1000

20
200
200
200
200
200
300

3
100
100
100
100
100
365

4700

GENERATlllM
FREQUENCY

as needed
•• needed
intemi ttenta. needed
•• needed
as needed
orce/6 IlIOr'l
orc. 6/rcn
•• needed
t o be detemlned
once/6 man
once/6 man
as needed
.s needed
t o be detlmlned
•• needed

i nt e rmi t t en t
once/6 IlIOr'l
orce/6 man
as needed
as needed
•• needed
weekly
•• needed

•• needed

1 to 2 ye.r.
i nt em i ttent
intem i u N t
can t i r'U)US
•• occur.
daily
daily
cant I r'U)US
daily
as needed
as needed

ily
.. needed

.. needed
fly

cant I r'U)US
PMO schedule
vari..
v.ri..
vari..
varl..
orce per rcnth
Interaittent
•• required
Intermi ttent
cant i r'U)US
Inteml ttent
interal ttent
occ•• ionally
daily .

. . . •••. . . . . . •. . •. . . . . . . . . . __..•.. . . . . . •. . . ••..•.. . •• . . •••••••.•.•••••.• •. •. . . . . ... . . ..... ... .

(After Westen, l CHJa, b. c, d, lClrr)
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BUI LDING ~ASTE

NO. NO.

IIftklY/llIOnthly
InteMli ttant
InteMli ttent

fly
fl y
fly
ily

int eMlittent
ily

da ily
da ily
fnteMli ttent
da ily
.onth ly

.onthly
as needed
al needed

al needed

GENERATION
fREQUENCY

bi weekly
every 2 _ Its
daily
weekly
da ily
~kly (200 lbl./wl
occal ional ly
weekly (40 lbl/wk)
_kly (40 lbi/wIt )
conti nuous
continuous
conti nuous
conti nuous
conti nuous
conti nuous
conti nuous
conti nuous
conti nuous
continuous
per iod icallY
conti nuous
.onthly
continuous
continuous
continuous
continuous
continuous
int ermitt ent
Int eMlli tt t
per year

3276 lbs/yr
5000
2900
3275
5000

10400
100

20S0
20S0

SOD
500

2000
500
500

2000
1000
500

1300
1000
480
300

10
500 gal / yr
300 lbs/yr
500
500

1000
200

5
6

50
240
260
200
200

5000
600
100
100
40

54750
o

100
1500
900

5000
2000
1000

. 5000
480

1480
100
4!0
100
100
100
100
100

QUANTITY
GENERATED UNITS~STE TYPE

lolid
_tal
sol id
empty conta lner l
lol ld
lol id
solid
..tal
empty conta iner l
sol id
solid
_tal
solid
solid
solid
lolid
solid
.-ptY conta iners
solid
solid
_tal
_tal
solid
_tal
solid
solid
.-ptY conta iner l
solid
.-ptY conta ine rs
.-ptY conta iners
ellptY conta iner l
solid
solid

Table 2-5
Sol id ~aste Stre to Landfi l l

( 1986)

metal chi ps/scraps
ty cont ainers &surg ica l gloves

plastic scraps
metal chi ps
cCldllJsti bl es
wood , plast ic chips/dust

ty containers
so i led kimwipes
empty cont ainers
trash in canister s
sanitary t rash
metal/wood shavings .
sani tary trash
sanitary trash
metal/wood shavings
t rash
sani tary trash
s i tary trash
trash
ki ipes

t a l shavings/ f ines
water chill er fi l t ers
plastics gr indings
machi ne f ines

b ed trash
sanitary trash
grindi ngs ta l
s sludge
toner and dl
stainl ess "
mo ld c~tfh-.c¥
photogr
meta l r
aer os •
dirt imw
unc on t . t 10
oth er ctnet chi
r ki
a

~ASTE NAME

5
980

06
06530
06520
06500
06570
06510
06490
06580
07510
07500
06010
0604 0
06020

22640
22250
22470
22450
22460
12020
12010
12030
12040
15040
15210
15050
15060
15090
15210
15140
15310
19050
15480
15400
19060
15730
15460
19200
15410
19190
15450
117S0
04940
04240
042S0
04290
04330
04670
04620
04710
04610
05070
05110
03190
063
o

no
n1
n 1
n1
n1
n6
n 6
n6
n6
ns
n s
n s
n s
n s
n s
n s
ns
779
n9
779
779
779
779
779
779
779
779
7S3
850
865
865
865
S65
881
881
881
881
881
885
886
910
910
966
980
980
980
9S0
980
9S0
980
9S0
9S0
9S0
991
991

T750
T750
T750

I
I

I
I

.1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. . . . . . . •. . .
(After \Estcn. 1986a. b. c. d, 1987)
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......... ••.... ... ... . .. ........•.. . .•. .. . .•...... ...
U1LD1NG WASTE

NO. NO. WASTE NAME

.Table 2-6
Hazardous 'lu t e SUe. to L

(1986)

as needed
continuous
varies
inte~ittant

contfnuous
as appr'op"fata
as needed

scheea..la

as occurs
batch
batch
as required
Change 0I'II:e/ r

.......••..•.•.....
GEIIERATlCII

UNITS FRECIUEJICY

50 lbs/yr
00

100
5

100
5
5

100
200
100

5
500
600
ZOO
100

2000
2640
500
500
500
300
200

1200
200

2
o
o
o
o
o
o
o
o
o

ooסס10

o
o
o
o
o

50
o

40
o
a
o
o

30
o

_Ul
_tal chips
_tal ctIips
_ul ctIips
fll. packs
_tal ctIlps

f ll. packa and posi t ives
broken ~es
"aste vials
"aste resin
"aste resin
f ilters
s il icone oil filters
Iti ipes

inera l and asbes t os dust
ty cans, bags and containers

oil filters
Iti ipas and ra f rCllll paint booth
composite ki..,ipe~
f~ trf_fng

tV paint cans
_ul chfp cUipat er
·c~

kf...lpes and ra
kf ipes and ra s
Iti...ipes and r
paint filter.
cont.1 nated r
sst , iron al
s sludg
paper t •

ul e ps
tal I

air f ter
_tal
_taleChf
..ul ips

a

02
01650
01530
02280
01600
23580
02270
02370
23550
01370
02390

06700
03100
03120
02930
03160
02560
02640
02580
07070
06930
09960
01500
00120
01460
01410
00390
00170
01470
01480
01440
01420
00320
14120
11920
11130
23520
23560
01640
23540
23610
02350
02460
23620
0230
01
23 10

111
123
123
123
123
125
125
125
334
367
377
440
440
440
440
440
440
440
440
440
440
443
444
444
453
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460

I
~I

I

I
I

I
I

:1

I
[I

I

".
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contifUlUS

inteMli ttant
ye rly
contll'UlUa
contll'UlUa
none
dally

Ily
Ily

once per day
dally
dally
21week
inf~
Inf~t

Inf~t

weekly
....kly

periodicallya. needed
varies
InteMll ttanta. needed

GENERATlCII
UMITS FREQUENCY

o
o
o
o
5
o
o
o

100
o
o

165
o
o
o
o
o
o
o
o
o

10
100
20
50
15

200
100

5
15000
4000
200
365
365
365

1200
4000
365

ooסס1

50
50

ooסס1

100
4

10
50

oo0סס1

1880

l
al
ty

t
ul

so
_tal
_ul
_ul

l
..u

t
a

tal
Ul

solid
ty containers

lid
lid

solid
solid
solid
solid
solid
solid
solid
solid
.-pty containers
ellPty container.
solid
solid
solid
_tal
solid
solid
solid
solid
solid
solid
organic
aquecus
solid

02410
02500
23570
02340
00590
02320
02400
23590
01780
02380
02330
01580
02360
02450
23600
23530
02310
23470
02430
02490
02420
15360
07300
09840
09570
20180
10690
09520
22010
22230
22210
22030
12120
12130
1210
12
1
1 090
1
095
09580
04660
04760
03240
03180
03200
06340
07490

.Table. 2-6
Hazardous Waste Stre to Land f i l l

(1986)

460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
528
549
562
668
705
708
n7
n1
n1
n1
m
n6
n6
n6
n6
n6
n6
T79
780
780
581
881
881
886
886
910
991

BUilDING WASTE
NO. NO. YASTE NAME. . . . . . . . . . . .... . ....... . . . . . . . .. ... . . . . . . . . . . . . . .. ...

I

I

1

1

I
I

1

·1

1
I
:1

.1

I....,
I
I

. . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . .•. . . . . . . .--. •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. . . . . . . . . . . . . . . . ••. . . . . . . . .
(After \rEstcn 1~, b, c, d, 1~
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2-34

disposed of in thc landfill.

procedures and the

rization Reports

to 1984.

Results for tritium were more consistent. Monitoring wells were installed a number of different

times rcsulting in approximately 57 wells installed directly in the landftlled waste or directly below

the satu r ted waste materi Is by the end of the investigatio . Elevated tritium readings ere

followed until the source of tritium had been f irly well identified. The tritium concentrations in

Oodward Clyde ConsuRants

category was Kimwipes and rags that were contaminated with the same materials. Filters were

also included in the hazardous waste streams and were typically silicone oil filters, paint filte rs,

oil filte rs, nd other used filters that may have contained haza rdous constituent s. The final

category consisted of metal cuttings nd shavings, including mineral and asbestos dust, and

miscellaneous metal chips coated with hydraulic oil and carbon tet oride.

(34 pCi/l) was reevaluate

background levels. Bac r

strontium in water,

In September of 1973, tritium and strontium at the dr inage of the Rocky Flats

sanitary landfill by the Lawrence Livermore Lab y to . ockwell Internatio n 11987c). Because

of this finding, monitoring wells (at the time called en . on ntal test holes) werc installed in the

landfille d w ste to try to identify the s es of tritium an tium. Thc following discussion

(remainder of sub ection 2.2.1) is tak From September 1973 through Ja nuary

of 1974, the results from strontium 89- rge v ri tions in concentration. The

een though to be greatly elevate d in trontium

ss concentrated (16 pCi / l ), but still above

dered to be pproximately 1 to 2S pCi/1 for

period from Rock Cre ek.

nalyzed for strontium. and

at 7 pCi/1. All other samples of

an 1 pCi/1. The deteetio limit of

strontium at the time was 0.1 pCi / l. Strontiu was analyzed in

a d ground atcr intercept syste • and enerally fo nd at b aground

h strontium resu lts from the landfill po ds in the period from 1973

ppear to indicate a problem with migration of strontium.

In the fall of 1986, wastes with hazardous constituents 'cease

This policy was implemented through the ' tightening 0

implement tion of the findings of the Waste Stream Identi

(Weston 1986a, b, c, d, 1987).

I
I
I

I
I
I
I

I
I
I
I
I
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I
I
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I
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I
I
I



-~ -~ -'; - _._:..-= _._ :rA"')2__·I - - - - - - - -STRONTIUM IN LANDFILL PONDS

I~O . 1984 1983 1982 1981 1980 1979 1978 1977 1976 197 5 1974 197.3 .

JAN. 2 0.5 <3 3.5 E 3.6 E n.a. n,a • n.a. n.a. n , a .n.a.
7.5 W <3 W

FEll. n,a. <3 3.0 E n·.a . n , a• <3 n.a. n ; e .
3.0 W n.a.

I~ AR . 2.3 <3 4.6 E n.a. 7.2 <3 <3 . n i a ,

<3 W
2: 2:

0 0

APR. n.a . 2.4 n.a. 5.7 <3 <3 n i a ,
t::l t::l

> >
r~AY n,a . n.a. n.a . n,e , <3 3.5

~
n.a .

~

> >

JUNE n.a. <3 <j <3 3.3 n, a.
> >

I
< <

I JUl Y n.a. <3 <3 <3 4 n.a .
> >,
1-4 1-4

AUG. n.a. <3 <3 3.5 E 4·.5 t"" e- n, a .
2.1 W > >

= =
SEP. n.a. <3 <3 4. 1 E n.a .

5.0 W
t"" e-
til til

OCT. 7.9 <3 <3 .4 E 4.3 E <3 16
3.4 W <3 W <3 W

NOV. n.a. <3 <3 3.6 E 5.8 E 3.6 16

<3 W <3 W

DEC . n.a . 0.6 <3 3.7 E 45 E n.a. n.a. NS 3 n.e ,

<3 W <3 W
NOTES for 89Sr+ 90S r in most cases, exept for 1973 and units pC1/l •

(1) Re sult s prior to April 1983 we re are
(2) n.a. means not ana lyzed.

Sr-80pC1/1, 90Sr-8pC1/1.(3) EPA Drinking Water St~8dard: 89
(4) Local Background for Sr-2pC1/1 .

(~ Ro ckwell In ternational 1987c )
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gradie t of the landfill.

a threat to humaD he Ith or the

2.2.3). Since

ediately benea

w tern leachate pond was found to co taiD 1,800

eDtrations iD this po d decreased with time (922

). Table 2-8 shows the tri tium eoaeeutrations

lnllr-olluulfill pond was re oved for landfill expaDsion iD

d for the p rpose of charlderizin t e ature and extent of

be elth the I Mill or at e inldi azardo' wute Itorage

e ature of co t inatio is similar to the

to 7,922 pCi/1 of tritium iD 1

to 1,365 pCi/1 iD 19n , a 4

found iD t e

May/JuDe of 1981.

area. It ay

ground ater conti (see, bsectio

it is likely some loil contaminltion exists •

Data

the water e r the tritium source were as high as 301,609 pCi/1 (TH-46). The depth of the tr itium

source, total ctivity, configuration, and container, if aDY, are unknown. It was estim ted in 1974

that the waste containing the source was dumped iD approximately 1970. The wells nearing the

eastern end of t e landflll exhibited decreasing tritium co ee tratio . Seep of leachate at the

eastern end of the landfill h d tritium coDceDtratioDs of 5,000 to 7 pCi/1 iD 1973/ 1974. The

Derived Concentration Guide (DCG) (based OD I Department E ergy [DOE] August S, 1985

memorandu sing DOE dose limit of 0.1 rem/yr to me be

dose conversioa factors giveD iD the memorandum, and in

for tritium is 2,000,000 pCi/1. The eurrent EPA aDd CO 0 ado staD driDkiDg ater is

20,000 pCi/l, the proposed EPA drinking water D ard (ba ed 0 tember 30, 1986

Advanced Notice of Proposed Rulemaking, and ri k equ I to th t from a dose rate of 4m

rem/yr) is 90,000 pCi/1. These criteria ind] leachate Iouad downgradieDt of the

sanitary I ndfill ever exceeded the drinkiDg • The leac ate iDthe i mediate rea

of the tritium source Dever exceeded the DCG.

I
I
I
I
I
I
I
,

I
'I
~I

I
I

"
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2.2.3 Groupdwat er

Woodward-Clyde Consultants

d two bedrock wells (Well Nos. 8-86 and 9-86)

f lant-wide ydro eologic li te investi ations in

40-87 and 42-87, d bedrock Well No. 41-87BR)

987 accordin to the CEARP Phase 2 Site Specific

o .58-87,59-87,60-87,61-87,62-87, 63-87,64-87,65-87,66-87,

co pleted ] d aro de l drall in 1987 to eval ate

rformance of the groUDdwater diver · 0 ayate d the slurry wall.

Two alluvi I wells (Well N

were inst lied at the Pr e

wells w r proposed for e Present Landfall Area · t e 1988 An ual RCRA

ilolprnl~·eport (Rockwell I ternatio all 9a) . ese wells were proposed to

monitor groUDdwate lily and water levels within the landfall, · sa dato e units t at IUbcrop

bene th t e l dfill, and in the weathered daysto e. Thirtcc wells 106089, B206189,B206289.

B206389. 206489, B206589, B206689, B206789, B207889, B2069 9. B207089, B207189. and

B207289) were act ally installed.

Since litt le data em t on the nature of contamination i the 10m and source at the Present

Landfill. comparison of upgradient with dowugradient groundwater quality d ta was used to

identify potenti contaminants within the landfill.

In order to facilitate the interpretation of groundwater co t .on at the Present Landfill. a

background characterization program was implemented 0 spatial and temporal

variabili ty of tur lIy occurring constituents. Fieldwor d I 1989. and a draft

Background Geochemical C aracterization Report t r e e tire R~ky F1a lite was prepared

by Rockwell International and submitted to th r latory agencies (Rockwell International

1989c). The doeu ent summ rized backgroun a fo ound ater. lurface ater, sediments.

and geologic materials. and identified prelimin boundariel of background variability.

Spatial variations in the chemistry of cologie d water were addressed by placing

sample locations throughout areas the pi nt. ·nfo ation in the draft b ckground

geochemical report (one round of lei) was uled to preliminarily characterize

inorganic contam i ation at the Present

Ji

I
I
I
I
I
I
.1
.1
'I
il
:ttI.·1

:~t

fI
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NOTE S:
(1) Unit s are pC 1/ 1.

. -.. .< ~ r . ... . ..... , •. ....., . . ._~ ...rI J J
_.---.,E_ . -) -'- - - - -TRITIUM IN WESTERN LANDFILL POND ".. ..,

MO. 1980 1979 1978 1977 1976 1975 1974 1973

JAN . 738 1316 1136 1365 1740 1143 n.a.

FEB. 709 780 1368 922 . 1733 1429 n.a .

MAR . 520 844 77 5 1303 1323 1837 7922

APR. 886 886 944 1113 1431 924 n.a.

MAY 805 956 818 1121 1445 n,a •

JUNE 816 720 740 1172 984 5875

JULY 694 953 856 1378 1520 4797

AUG. 1022 983 1305 1258 3724
It

SEPt 768 863 1143 1777 5056 34 ,000
N 39,000
I

UJ 57 ,000
ce

OCT. 869 1762 3304 n.a .

NOV . 490 1553 1800 n.a.

DEC . 530 863 1542 n.a . n.a .

( Fr om Rockwell International 1987c)
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'n D"ilIC-lJllJuenced largely by iner" dissolution within the

observed iJl bcdroc:lt wcll. arc ot see in

Results of hydr eologic investigations of the Prescnt Laoclfi

suggest that the groundwater diversion system may not Iso

groundw tcr. B sed on alluvial groundwater quality data

landfill, Roc:lt ell Intcrnational 1988d statcs that i a pearl thc I ributci calcium,

bicarbon te, and to a lesser extent, sodium, IU t, iron, an anese, and strontium to the

ad similar concentrations of

UlIll.....Uaa&~(!I4...,,.l'ray irr' tio opcration orth and

ealth significance of the water quality

d a anese exceeded the

o exceeds t e limit ( mmum

t was 0 elevatcd dowogradicnt with

further do the drainage (Wcll Nos.

there are areas of aU vial sro dwater t t e landfill that appear to

of 1,1,1-TeA, TeE, barium, eaJei , iro , eai, an nese,

sodium, strontium, zinc, sulfate, chloride. total dissolved solids (TDS). triti ranium. For

prc-1989 ells.t is assessmcnt is bucd 0 seeond quartcr 19 9 volatile 0 'ca. etiuolvcd mctals,

and inorga ics data, and sceo d q artcr radiochc Wry data. Fo er 1989' organics data.

nd to a lesser ezteat, dissolved ctal. and volatile organics data. mt for the 1989 wells. Thc

Quarterly monitoring of the wells t the landfill was initiated immediately upon their completion

and development. The 1986wells were s mpled once during 1986 and quartcrly during 1987,1988,

and 1989. Thc 1987 wells wcre sampled once during 1987 and quartcrly during 1988 and 1989.

Thc 1989 wclls wcrc samplcd once in late September 1989. (The Septembcr 1989 samples for the

1989 wells were considered fourth quarter ples.)

I
I
I
I
I
I
I
I
I
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(Continued)

llXGlI1JI) GlCIIIHIAlEI ( (1Il1O 1)
100ERlICE IITEIVAL UPPER LIMIIS

OR MAXIMUM DETECTED VALUE

- - - - - .- -
Va lley f il l "nthered "eathered unwnthered

Colluvhn Alluvh.n Cl8ys tone 5 ndstone S ndstone

ANllyte
(2 S les) (8 S les ) (4 SlIqlles) (2 S8qlles) (1S les)

Other

10tal Dllsolved Solids
947 320- 170- 1761

CarboNt.
D NO NO 49

licerbonet.
719 400- 14D- ",2

Chloride
40.29 Il- lS- 607

Sulfate
ISO ",,- 16- 9S0

Iltnt.
0.69- 0.58- 1.6- 0.610

Cyanide
D 0.0036- NO ND

pH
8.68 (6.12) 8.2- (1." )-- 7.S- (1.2)-- 10.57 (7.43)···

N pillolvesf !ldlonllc I Ide'
I
~..... Gross Alpha pCI" 12.543 27-

7- U-

Gross ••ta pCI,l 14.570 12-
2· 15-

UranlUl 2n, U4 pCl'l 1.647 11-
1.1- 12.936

UrenlUl U5 pCl'l 0.000 0.3-
0- 0.U5

UrenlUl 23 pCl't 0.195 7.7-
0.6- 3.3501

Str tlUl 9, 90 pCl/t 0.552 0.1-
-0. 1- O.Z·

,lutonlUl 239, 240 pCl,t 0.009 O·
0.01- 0.000

a-rlclUl 241 pCl'l 0.0 O·
0.01- 0.019

C..IUl 131 pC l,t .603 0.2·
0.3- 0.7·

lrlth.. pC l' l 309 100·
100· 131

•.­._.

D
()

MOII_ Oetected V.tue
Mlnl_ Oetected ValueIt II conjectured th.t bentonIt. my have been Introduced Into the screened Icct ion of the well during ploceecnt of the bentonite bottom sea! .

A ~ntonlte/woter Ilurry h.s • pH betWi n 10 and 11.
Not Detected .t Contract !~Ired Detection lim it
1olcronce Internol lower limit for lwo-Slded Porllll~t ~ r

(After Rockwell International 1989c1
.",\rcr.\hll'_.\U\ll U.I · 4 .up

_ J"
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lqldJ,jills1.,.,tbe ttleS Landflll iJ observed to impact groundw.ter quality

. n, man .nese••nd zinc co centr.tio . S,trontium and copper

ostaanit.ry.landf..... there were .rea of elevated

fourth quarter 1989 data base is more extensive than for previous sampling events caused by the

install tion of several 1989 monitoring wells.

.dioche ical analysis for Well No.

ti ~s u n the second quarter 1988. tr itium

.±. 100 pCi/1 in t e first, third. and fourth

eeeded b.ckground (b. ckground is the proposed

n ).66-87.67-87, 70-87. and 72-87.

Based on the u ber .nd concentration of the inor aaie p.rameters ezc:eedingbackground levels,

groundwater .t Well Nos. 63-87 and 70-87 within the landfill wa 0 elevated above b.ckground,

.t Well Nos. 65-87 and 72-87 wa oderately .bove b.ckgroun .t Well Nos. 58-87. 66-87.

67-87. 71-87. B206089••nd B206489wu slightly above b.ck 0 d. ro ndw.ter.t all other wells

completed in the Rocky Flats Alluvium did not .ppear co,n~lIqifi~t~

nitrate occurred slightly above b.ckground in any of th in he pgr.dient Well

No. 10-86. Iron . nd manganese concentrations a~w o. 63-87 were on der of agnitude

greater than the proposed concentration limits (5 gIl and 3.9 II. respectively). At both

Well Nos. 63-87 and 70-87. strontium (0.67 . .64 II). TDS (597 11,581 mgll [second

quarter 1988]). and total uranium (6.5 pCi/l, 1 se ond quar ter 1988» exceeded proposed

concentration limits.

YO lle orpni co tamination a low and _por.dic in ace e ceo TCE and 1,1,I-TCA

were prese t v t ~ limitl in Well Nos. 65-87 and 66-87 d e aecond quarter, 1989.

The frequent occu of these co pounda in other q arten I est TCE and TCA are

contamin.ntl .t Well No. 66-87, and TCE iJ a co taminant at Well No. 65-87 (and Well No. 72-87

b.sed on data fro previous quarten).

I
I
I
I
I
a
I
t
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Methylene chloride, toluene, and chloroform were each present in at leut 0 e sample from almost

every landfill area well in 1988 (includi p adient Well No. 10- ). However, t ese compounds

were also co 0 y found in the laboratory blan~s and were ot detected ' second quarter 1989

samples fro t ese wells. This suggests these co centratio ay ave represented laboratory

contamination.

2.2.3.2 DOWDp'adjent yaUey pm Groundwater Quality

a . nt of the Present

etals and volatile

The high concentrations of analyles t ring t e rant q Arter 1988 were ot

characteristic of the groundwater within adie t of the la dfill (Well No. 42-

87), iDdicatin t at another source of hi ay eDst do adie t of the landfill.

Since no SWMUs are kno ted do dient of the I drill, this lOurce ay be caused

by natural saline iner d' alpha (110 pCi/l), total aniu (169 pCi/I),

strontiu (7.9 / 1) su ate (4 I , ride (271 a/I), d TDS (7,430 g/I) exceeded

the proposed conce~t . s at Well No. 5-86, the lOurce of . po ndwater iI under

investigation.

2.2.3.3

9 B206789, B206889, 206989, B207289 re iutaIlcd' 1989 to

oniter weat ercd c1ayato e at the Prese t fill. e fo q Arter

e for these wells: orpDics data for W D Nos. 206189, 206289,

B206689, B2067 9, and B206 9; diuolvcd etals data for WeD NOI. 2061 d B206789; d

volatile or a ica data for WeD Nos. B206689, 206889, ad 2069 . ell No. 207289 u dry.
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Chloroform was thc only volatile organic compound prclent abovc detection limits in groundwater

lamples from the weathered claystone. It oeeurred in the umple fro Well No. B206889 (7.g/I).

Because chloroform il not an apparcnt contaminant of alluvial aroundwater at the Present

Landfill. thia datum may not have significance with relpect to co tamination characterization.

Inorganics were above background levels in all five wella for whi

The proposed concentration limit for TDS (400 mg/I) was

mg/I) and B206789 (1,200 mg/I). and the proposed coac:ca a'

also exceeded at Well No. B206789 (590 mg/I). ride

concentration limit in any well. Nitrate wu elevated

189 or 206789 included calcium.

aocjjiUl;,....ltrA:mtium. and zinc. Concentrations of these

'um in Well No. 206789 (0.2 /1; background

17 and 130 g/l, respectively; bkg 37 /1).

atIuvial aroundwater at Well No. 64-87 (0.355

IYl)ille1ll1lJD wu below back rou d durin the lubsequent twor-__

'u olved me ala data havc ot bee received for Well No. 64-87.

tter uderstand the alIuvialfbedrock aroundwater interaction

er quality data are Dec:euary to determi e the aipificance

No. 8206789, whic:la • ifi tly aceeda the proposed

2.2.3.4

Well Nos. B206589 and 8207089 were co pleted in the weat er d aaadato e at the Present

Landfill. Oaly fourth quarter 1989 inorpnic:a data are available ~ these wella. Elevated TDS.

lulfate. aad c:laloride occurred in aroundwater at both wella. Co ee tratio were more otable

in Well No. B207089 were I Ifate (460 mg/1). c:IaIoride (520 g/1), d TDS (1900 /1) all



imilar in quality aDd appeared to have

esium (Well No. 41-87 only), maDgaDese (Well

I No. 41-87 only}, while all grouadwater quality

ee iDtervals. 80 ever, thc upgradieDt bedrock

tratioDl of some of these coDstitueDts. Wcll No.

down

No. 41-87 only), strontium

at Well No. 8-87 as wi ID

groundw ter appear

9-86 had above backgr

upper limit backtgrJ~ul!

character'

D DtratioDs of barium, magnesium, and maD anese, suggestiDg the

fo hese compounds was higher lba estimated in the backgrouDd

he ncenuations of ajor iODl d ctals at Well Nos. 41-87

e cd iD alluvial Jroundwatcr within., adjacent to, or im cdiatcly

of thc laDdfi . It may be co duded that thc q ality of thc Jroundwatcr iD this

days n, rcflccts diuolutioll of iDcrals withiD thc aandstonc and daystonc.

a c· tion providcs furthcr evidcnce that, iDIC cral, weat ered uDdstonc

grouDdwatcr was igh: sali ity than Jroundwatcr iD lurficial aterials. Thc concentrations of

thc abovc cited ctals and iDor anies arc ot otably abovc backgro nd levels.

Four bedrock wells completed iD unweathercd aandst DC currcDtly cms ut' e the landfill to

monitor bedrock groundwater quality. Well No. 9- i ocated im cdiately west of the landfill;

Well No. 8-86 is located immediately cast of the I II; aDd Wcll Nos . 41-87BR aDd B207189 arc
..

downgradleat of the landfill cmbaDkmeDt iD t 'butary OD North WalDut Creek. For

Well Nos. 9-86,8-86, and 41-87BR, the folio • eat was based OD seeoad quarter 1989

volatile organics, dissolved metals, and inorgaDics da first quarter 1989 volatile organics,

dissolved met Is, and inorganics data ile organics wet detected iD aDY of these wells.

WOMlVlfCIrd-CIyde Consultants

exceeded the proposed eonceatration limit in Well No. B206589 (550 mg/l). Sulfate and TDS in

this well were similar ia magnitude to the alluvial groundwater in this viciDity (Well No. 72-87);

however, chloride was considerably higher in the weathered sandstoDe groundwater (57 mg/l) than

in the alluvial groundwater ( <16 mg/l). The alluvium was dry in the vicinity of Well No. B207089,

which did Dot allow a comparisoD to be made.

Based OD aD examiDation of alluvial watcr quality data fro wells withiD t e landfill, it appears

the landfill is impacting groundwatcr with ajor ions, anI&Dcsc, tro tium, iron, tritium, and

2.2.3.5

2-45
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ibutary of Walnut Creek dra ining

tky Flats Plan t site c:h r cterization

uranium. High 5 It conceatrations further down thc drain gc (Wcll No. 5-86) m y result from

anothcr unidcntificd and possibly natural source. Bedrock groundwatcr quality may be influenced ,I

by mincral dissolution within thc sandstonc and claystonc. High salt eoncentr tions obscrvcd in

bedrock wclls ar c not sccn in lluvial groundwater within thc landfill.

ely downstream of the landfill retention pond),

e e with North Walnut Creek). There was no

rtlH.1alC..4!lugust 1986. Flow in the tributary is seasonal and

fjirou"lWIfer flow. The landfill pond, however , was sampled.

Thrcc surface watcr stations were est

the area near the Present Landfill as

2.2.4 SurfaCC Watcr

Thc following description of surface atcr quality c:onsis xc:erpts from Roc:kwell

International (1988d). The Present Landfill area is dra twa flowing unnamcd

tributary to North Walnut Creek. A landfill retenti ond, also known e cast pond, is

located immediately downstream of the Present La fi on the unnam ed tributary. The pond was

designed to receive surface and subsurface flow r th landfill. The unnamed tributary joins

North and South Walnut Creek pproximatel stream of the eastern edge of the

plant security are before flowing off site.

o date consist of lamples eolleeted in August 1986 and

n 111 po , and from hiatoric:al data. The 1986 and 1987 aamples were

analyze SL olatile 0 g Dies, lemivolatiles, pelticide/PCBs, ajor ion inor anies, metals,

and radio eli • HSL vo ti e organia, lemivolatiles, and pelticide/PCBI were ot detected in

nd aamplel. AI shown in Table 2-10, radionuc:1ide eeaee trations

exceed the water quality criteria. The only trace etala exceeding the

surfac:e water quality criteria were an anele and iron. TDS alao cxc:ccdcd t e lurface water

quality criterion. Elevated TDS t iron, and anganese arc typic:al of landfall leachate.

I

I
I
I
I
I

I
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TABLE 2-10

ANALYTE CONCENTRATIONS IN LANDFILL POND
COMPARED TO SURFACE WATER CRITERIA

NS
NS
NS
NS
250
250
NS

40-100
21-75

75-226
9-68

91-124
I -52

190-402

Calcium
Ma ium
Sodium
Potassium
CbJo ·de
Sulfite
Bicarbooate

-
Surface Water Surface Water
CaDcentntioo

ADalytc Range •

- METALS(mg/l)

- Silver 0.05
Aluminum 0.95
Arsenic 0.05
Barium 1.00
Beryllium 0.1
Cadmium 0.01
Co It NS
Chromium 0.05
Cesium NS
Copper 1.0
Iron 0.3
Mercury 0.002
Man enese 0.05
Molybdenum NS
Nickel 0.05
Lead 0.005
Antimony NS
Selenium <0.005 0.01
Strontium 0.4-1 .05 NS
Thalli <0.01 0.015
V <0.024 NS

<0.02-. 9 5.0
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<0.2
533-1082

TABLE 2-10
(cootinued)

Surface Water
Coocentration

Range •Analyte

Gross Alpha

Gross Beta
Plutonium
Uranium
233 + 234
Uranium 238
Americium
Tritium

Nitrate
TOS

RADIONUCLIDES (pCIIl)

MAJOR IONS (mgll) (eont.)

••

I
I
~
I
I
~

I
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imit expolu re o( the aterials to the

s in which guci are produced . If confined.

re or migrate tbro the soil.these g ses can either be v t

ases

Gas production is If

Comparison o( the historical gross alpha, gross beta, triti~. nitrate. pH. total organic carbon

(TOC). conductivity. chemical oxygen demand (COO), etals, ud TOS data Ihow the water

quality of t e west and cast ponds to be limilar. At times both gross alpha ud gross beta

exceeded the water quality criteria in both ponds. At timel, tri tium was alao elevated (on the

order of 1,000 pCi/I), which would appear to be related to the b disposal o( tritium in the

landfill. Tritium concentrations in the welt po d during the year 1 4 through 1977 were higher

than in l ublequent years, but they arc below the Inr(ace wa r ity criterion. Grols alpha,

gro s beta. ud tritium were lower during the 1986 laID t po d rclative to the

historical data. There arc inadequate data to interpret tli ignificuce (t' fanding; 0 ever.

in general. there arc no apparent historical trcnds i Vi, ter quality (or the t or west landfill

ponds (with the exception of tritium in the west I 11 pond).

The disposal of solid waste by landfilli

n eted at the landfall to cvaluate tel 11 of cthane ud hydro en

lulfide bel g genera y the ludfall. The relultl of the I rvcy are prcse tcd in u appendix to

the Present Landfall Clolnre Plu (Rockwell IDtenaatiOnal1988b). e rei Itl of thc lurvcy did

not indicate lignificant methue or hydrogen lulfide leneratio by th dfall. However, readings

from the portable gu chromatograph used in thc lurvey did dicate the prelence of other

compounds, which were either identified nor quutified u part of e lurvey.

2.2.5 Ait

I
I
I
I
I
I
I
I
I
i
I
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2.3 SITE CONCEPTUAL MODEL

inant igration

sa plin need and

dfill u been conduc:ted to

st dies (see subsectiQn 1....3)

te quality onitQring. AI ned ' ,ubaectiQ 2.2,

indireetly ide tified a. ber of poteDtiaI co t iaantJ· the

drill appears to" . el ted co centr tio of 1,1,1-TCA,TCE,

ese, IOdi Ifate, chlQride, TDS,

dfllla. po D p ded thro .gh

• e coaceDtr tio I ftted arwum

in 10 e areas. iJ co taminatio at No. 203.u ot been

Woodward-Clyde Consultants

2.3.2

2.3.1 Sources Qf CQptaminatiQn

suspected ac:ores of cont ination, types of co t

pathways. and e vironmental receptors. It wi11 be Uled to uaw ' i

potential remedial alternatives.

tritium,

increased

and triti

c:haracterized.

The primary source of contaminatio at the Pr e

Inactive Hazardous Waste Storage Are (SWM N. 203 , e primary souree of co ta ination is

conlamin ted soil car the ound surface. So t e bee co t i ted by leac ate from

d surface water ay be co sidered

Ide t data to k ow wether a

el data indicate water occun

hi t e wutes ay allObe co idered

A site conceptual model was developed based on the site p yaic:aJ c:huac:teriatic:a and nature of

contamiaatio cliJc:usaed in s bsec:tions 2.1 and 2.2. This odel is ' te ded to describe bo and

,
I
••••I
I
I
I
~

~

~

~
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2.3.3 Release Mec:hanjsmslAffec:led Medja

ContaminaDtl ' t e landfill may have' pacted the soil and bedrock beDeath the landfill. d the

groundwater wit in and downgradieDt from the landfill. Gro Ddwater withiD the landfill ay also

have migrated i to the poDdor drainage dOWDItream of it thereby the quality of lurfate

water and sedimeDt.

The poteDtial eDeratioD and/or migratioD of plea in th . pact air quality. A

previous soil- as lurvey ideDtified oDly low co ee tratio ydrogeD lulfide.

However, or aDit compouDds were also detected bu D ideDtified or quan ·(jed.

The primary methaDism for release of tODtam' the PreseDt LaDdfill ieto t e affetted

media is by pertolatioD of grouDdwater utel and the out of t e laDdfill.

Groundwater OCturs within the landfill as a relult 0 • fi tJ tiOD of predpitatioD and also polsibly

from infiltratioD of grouDdwater throu or beDeath the dwater diversioD Iystem.

Groundwater flow ezitiDg the wastes vertitally downward and

laterally down radient. SecoDdary r e Doff of storm water,

migration of landfill gascs either laterally grouDdlurface, and percolatioD of grouDdwater

through cODtamiDated loils • ml for releue of coDtamiDaDtl from SWMU

No. 203 arc by pereclat] d by wind diaperu. of lasci or coDtaminated

dust.

primary e ial pa ways of ipatio for co t in lJ related to the primary

e aDilml deac:ri d bove, tho e ue alluvWlfo dwater Dowa d bedrock 1'0 dwater

~~nJ~~ upo r pathways to a receptor ue erefore it er by seep..e (where

ee the pouDd lurface) or by water I pply weDs tappinl e affected

grouDdwater. lure pathways iDdude wind diaper'" of co t i ated ~Ult or soU las,

aDd lurface water ruDoff and lediment traDJport.
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2.3.5 Receptors

Table 2-11 ummarizes potential receptors of contaminants via the various exposure pathways

described above. For each pathway, there arc three potential routes by which contaminants may

find the ir w y into a receptor: ingestion, inh lalion, and dermal e ~ t.

2-52
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TABLE 2-11

POTENTIAL RECEPtORS

Exposure Route to Receptor
Pathway Receptor

Human Biota

Area Site Aquatic
Visitors Visitors

Groundwater In estion X
Inhalation X
Dermal Contact X

Wind Ingestion X X
Inhalation X X
Derma l Contact X X

Surface Water In estion X X X
and Inhalation X
Sediments Dermal Contact X

C.a!W-210lCrfpIoI....)(ll3I2719O).1
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3.0
DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES

Figure 3-1 and focuses on

Phase I RCRA Facility

technologies, and

N".' ."NU $C~ENl[N'GPROCESS

This section provides a

develop and evaluate

aod corrective actio

This section identifies potential technologies applicable to closure a d corr ective action at the

Present Landfill and the Inactive Hazardous Waste Stora e Area. T identified technologies are

based on the preliminary site conceptual model developed in Se 10

Work Plan is the first step in the evaluation process illustr

potentially contaminated soils and source characterizatio

Investigation (RPI) Report will indude fiDaI identificati

assembly nd initial screening of alternatives for soil' ree remediation.

Superfund procesl that will be employed to

'"1t1~uu:,- Conservation and Recovery Act (RCRA) closure

I 1. The Superfund Comprehensive Environmental

bility Act (CERCLA) process is delcribed ,in detail in Guidance

Ulr..cm:Ld.lU~~~@~;ilil~.wl..f.;JuibiliU:..snum.L1IlWJt..Cm.c~(USEPA 1988a),

to lba delcribed for RCRA correc:ti ede programs in RCRA

A 1988b). T e CERCLA procell wu adopted becaule it specifies

s t t aIlowd be foUowed d beca e lAG requires eneral

d CERCLA pida ceo
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neral respon e action. For example,

ndfill tan be further defined to

Scree in I ould eliminate

ology P CelS options for eac technology group to select a

r ach grou u der consideration. Although speclfie process

alte evelopment and evaluation, these proc:csses are

nge of process options within a eneral technology

oil-bentonite Ilurry wan may be seleered .as representative of

Died for technieal d COlt co parisons.

representative

options are

intended to

•

• representative technologies into site clo ure d corrective action

d' ctive Ilorage area t at represe tar e of treat eat

mbinationl, u appropriate.

•

• Develop a list of eneraltypes of aetions appropri e f r t ill and inactive storage

area (such as containment, treatment, remov I) that singly or in

combination to satisfy the objectives define i the previous step. ese general types

or classes of action are generally . refe e to as general response actions in EPA

uidance.

• Develop site c:losure and corrective action objectives based on: chemical- and

radionuclide-specific standuds; site-specific, risk-related ora; and other criteria as

appropriate (for example, RCRA closure performance

The alternatives development process steps (Figure 3-1) for: the landfill and inactive storage area

are discussed below:

• Saee t e aile bled altematives agaiut the short- d 10 -te UpedS of three broad

criteria: effedive cu, i pie e tability, and cost. Beta e purpose of e lCI'ee ing

3-2
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evaluation is to reduce the number of alternatives that Will undergo a ore thorough and eztenslve

analysis, altern tives will be evalu ted in leu detail than subsequent evalu tions.

ts (ARARs)

EPA guidance document (1988a). The initial

ust be satisfied before

1)"l:riliaroL... The Dext five criteria arc coDlidered the primary

iaal two criteria, state d community acceptancc,

dsioD-makiDg process after completioD of ,the CMS.

• Overall protection of human health and the en

• Compliance with Applicable or Relevant ppropriate Requir

• Long-term effectiveness and permanenc

• Redu ction of toxicity, obility, or vol

• Short-term effectiveness

• Implemcntability

• Cost

• Statc acceptance

• Community accept nee

further consideration

3.2 m'EN.]1I!lt:~

rk PlaDstage, the appropriate level of alternatives a al)'aia is to list the

general respoDse adioDl ost applicable to the type of aite Dder ' vesti atioD,

3.2.1

The preeedin six steps will be documented in the Present Landflll P ue I and Phase II RFI

Reports, The final step, involvinga detailed analysis of each alteraa ' , will be performed during

the Corrective Measures Study (CMS). During detailed anaIys' , ch a1tcrnative is evaluated

-against the nine specific evaluation criteria listed below:

GCDcral response actioDs are defmed u those broad claues of actio at ay satisfy the

objectives ultimately defmed for the PreseDt Landfill. Table 3-1 provides a list and descriptioD

(WS)("'21t-_)(IU'PToUO)(04/f11S/90)A
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TABLB3-1

o RBSPONSB AcnONS, nJ'ICAL ASSOCIATED RBMBDIAL TBaINOLOGIBS, AND BVALUA1tO

A IIty 01Oe fl i Rea:ponse
Actl to Potent..1 Pathways

CoeI4 conhOl onaIte expo.ure aad
mace pote tl I for offlite
~rc. 51 e security fence and
IOIIIC are I. place.
Acldlt I lIIort-te or -term
8CCCII restriction _14 likely be
JMrt of moat re I I acti

If applied to acMIrce, COlII4 be \lied
to control II pathwayL If applied
to In IpOrt med , could be d
to ItI te JMIt rei (escept
Ir)•

If 10 IOlII'CC, COlIId be
10 conlrol a JMthwayL If applied
to Ifl8IpOrt med will control
eonapoadl I limy. Must be

wilh lrealment or dilpoal
respotIIC actl 10 be effective.

I!Icafttioll a Ifl er
IOi • sedi II; waites;
conta inated Itruclurea.

Site security, fendna. deed .se
I'CItrictlona, waml .11

Typical Technolosfea

e

COlI..

No 8Ct1on

..

(....:nO)(1tPPlUI.HTBKM/OA/W).1



TABLB 3-1
(continued)

to
but
idered

App
Ad·

Applied to ao.rce, could be IIIed
to control all patlnrayl. Applied
to tnllIpOrt edla, cOuld be used
to control conapondi· I patllw1l,a.

structurea.

Incinentlon ; lOIidirlCIItlOll; nd
treat e t; bio opeal, die ieal and
P 15ieal treat ent ,

In alt. vitrification, denllflcatlon.
nushins. bioremediation.

Typical TechnolOPes

Seclllml~lIt, lOll, rface
l'Ou ter.. pli I.to

Pi plKclM. 1 or relllO¥'ed
con" I ted matm I or
lreatlM raid e III • pel'llUlllelnt{
II Ii · "ty.

DIspouI

Oenenl
es Actto.

Treat nt
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ure pathways that

able of providing

arti lIy effective response actions can be

ctio at provide cont rol over all pathways.

eneral response action. Figure 3-2 ide tifies and

dial technologies for the eneral r sponse actions identified in

e om those t at are co onplacc (Iuch al cappi ) to those

.fUJMEDIAL ALTERNATIVES EVALUATION

Multiple remedi I te

provides brief descri---- .....

3.2.3

of gcncral rClponsc actions wu mcuDcd in thc prcvioul lection, the

lelection of the ost appropriatc actio or combinatio of actio wana ted at thiJ time.

Site and conta inant data arc Dot lumac t to initiate thc ICfCC · roceu. Thc followin data

requirements for the Phase I FlIRt cffort are ceded for t e characterizatio of t e IOUfCC and

soll contaminants and for t e preliminary scree i g of alternatives:

by prevention of contaminant release,

transport, andlor contact. Thus, appr tion of the resp ions ay be considered at three

different points in each potential exp ur at the point here the contaminant could

be released from the source, (2) in the nd (3) at the point where the contact

with the rel e sed contaminant could be p

of gene ral response actions and typical technologies associa ted with remedi ting soils and landfill

waste sources.

The response actions outlined in Table 3-1 must be applied

will be identified for the SWMUs 114 and 203. The

control over II or some of the potential pathwa

combined to form complementary sets of respo se

3.2.2

"Table 3-1 also includes a eneral statement regarding the applicability of the general response

action to potenti I exposure pathways.

I
I
I
I
I
I
I

3-7
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• Source charactcrization

Suite of radionuclidc analyses on son. lcachatc, ii -soil g s

Suitc of organic and inor anic analYSes 0 son. le ate and soil as

I
I
I
I
I
I
I

• Site P ysical Characterization

Groundwater flow regime

Soil and rock types and Icner" eaginecrin

Depth to bedrock

Depth to poundwatcr

Soil orlanic alter

Thcse data will provide for a comparative

implemcntability, effectiveness, cost, and aUo

selectioa of preferred teehnologies. The Field S

iteration of collecting these informati requiremcnts.

3-8
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1NC:cir..ab'T£D INTO THE UPPER lOll NO 'ZON SO T H ~Y

PlOYED TO TMAT CONTAl,IlNATED SOIl, SOLIDS WASTES 0 <1

SHORT· ANOIO LONG·TER... UONITORINO IIIMP1..EMEHTED TO ASSESS am CONOlTlONS AND CONTAMINATION LEVelS.

RADIOACTIVE WAITES ARE DISPOSED OF IN H LEVEL RAOIOACTIVE WASTE REPOSITORY,

AOUEOUI IT EAMS ARE DISCHARGED TO TMENT PLANT, IUA'ACI WATER, OR SHALlOW OR DEEP WELLS.

SOlID WASTES ARE PERl,IANENTlY DlSI'OSEO 01' IN A lAND'1I.L. LANOI'TU.I CANNOT ACCEPT LIQUID WAITES.

LIOUTO~ SOUO WASTES THAT ARE
CAN E DEORADED. TRANSFORlAED. OR

lANDFILL OASES THAOUaH I"ROCESSES RANOINO FROM ONCE·THROU:; H
SYSTEMS.

DESCRIPTION

SOLIDS PAOCESSINQ PREPARES SOLID WASTES FOR FURTHER TREATMENt OR DISPOSAl BY SIZE REDUCTION OR
CLASSI'ICATION OR MATERIAl SEPARATION.

SOILS, I E ENTS. AND OTHER SOliDS ARE PHYSTCAUY OR CHEMICALLY TAEATED TO RE"'OVE THE HAZARDOUS A" "
RAOIOACTIVE CONSTITUENTS OR CONVERT TH CONSTITUENTS TO NONHAZAROOUS SUBSTANCES,

STA IUZATlON AND 'lllATION PROCESSES M .lIN HAZAROOUS D I'AOIOACTTVE CONSTITUENTS IN THEIR LEAST
TOXIC~/OR LEAST MOBilE FORlA. SOlIOCFICATION PROOlIC ES A MONOLITHIC BLOCl< OF TREATED WASTE WITH HOG"
STRUCTUAAl. INTEGRITY.

SOLIDfL/OUlO IEPARATION RECOVERS SOlIOl ANO LIQUIDS, OR AEMOYEI EXCESI L10U10 FROM SEDIMENT. AND SlUDGES
PRIOR T DISPOSAL.

AIN NO HAZARDOUS CHEMlCALI OR RADIOACTIVE CONITTTUtNTS A E TREATED TO CONVERT THE
I TO A LlORE EASILY HANDLED FOIW THROUGH EOUALIZATION, CONCENTRATION, AHD/OR PHASE CHAHOE.

':.~~l!...~~,!,AA,!,!~~ HAZARDOUS CH OR RADIOACTIVE CONITTTUrHTI A E ALTERED 8'/' CHEMICAL REACTIO" S TO
ROOUS CHEl,I lCALS OR TO CONVERT THE CHEMICALS OR RADlOHUCLlDES TO A MORE EASn.y TREATED

f
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CONTAINI~ENT

DECONTAMINATION

peSCRIPTIQN

NO ACTION; REUEDlAl RESPONSES INmATEO AT SITE ARE AllAHOONEO: NO MONITORINO.

EXAMPlES INClUDE LEGAL FlESTRICTION ON DEEDS TO FlEOIAATI LAND USE, PERMITS TO FlEOULATE OROUNDw 4; ER
USE, FENCES TO REGULATE SITE ACCEaa ; alONS TO WARN POTENTIAL INTRUDERS.

....PERMEABlE COVER MATERlAla ARlEPlACED OVER WASTE DlSP08AL ARlEAS AND CONTAMINATED SDll S TO REDUCE OR
EU INATE INFILTRATION. PREVENT EROSION, AND TO PROVIDE INTAUSION BARRIER.

THAT ARE lESS PERMEABLE THAN TME If SITU SOIl ARE PLACtO UPORADIENT OA DOWNORADIENT OF WASTE
.."oru-.. AREAS,~ UAY BE USED TO ENCIRClE WASTE DISPOSAL ARlEAS•

EA8lUTY MATE "lIS P\ACEO INTO VOID SPACES TO AEOUCE TME PERMEABIUTY OF 1lfE IN SITU WASTE OR

IZ£1lfE SPREAD OF CONTAMINANTS BY

£T(e., A~fJ"'lIEO TO aUPPREn cu.T AND NON·POINT·SOURCE VAPOR.

a, ETC. AAlI'EMOYEO BY A VARIETY OF METHODS. MOST

RE.N!:eAC:&l~l) BY A ' ASSlVE OA ACTIVE (PUMPED) SVSTE"' .

, E.O~ CRANES AND 01lfER STANDARD

CONTAMINATED BUILDINGS. BUllDlNO TEJ'IIALa OA 01lfER STRUCTURES ARE WASHED WITH A SUBSTANCE THIIT
REMOVES CONTAMINANTS UPON RlN • 'OFTEN DECONTAMI ATlON IS DONE WITH A PRESSURIZED STREAM. I

f
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y h ve to comply. These

"to-be-considered" (TBC), are

e governments that are not legally

e sidcr d alon with ARARs to set protective

if no ARARs ensure

~lJ!JI~~:i!~~~tIUl~kr.llll=.Qjk.nJlJliGmJ:marc ually health- or risk-based

stablishmcnt of numcrical values. Thcsc values establish the

of a cont inant t at ay be found in, or

A list of chc leal-/ radionuclidc-spccific

o p avc bee detected at e Rocky Flats Plant

le 4-1. This list is a compilatio of conta inant-specific ARARs from

t e Phase III and P uc II work plans for 881 Hillsidc and 903 Pad. respectivcly.

•

are separated into t

4.0
APPUCABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Other crit eria advisories nd guidance.

nonpromulgated dvisories or guidan e issue

binding nd are not ARARs. This matc •

goals. If there are no ARARs to d

protectiveness. TBC dvisori •

Sect ion 121 of the Comprehensive Environmental Resource. Compensation and Liability Act

(CERCLA). as amended by the Superfund Amendments and Reautho izat ion Act of 1986 (SARA).

requires that. subject to specified exceptions. federal facility re di actions be undert ken in

compliance with applicable or relevant and appropriate rcquire e

laws. both state and federal. These standards, rcquircm nt or limitations may be

"applicable" or "relevant and appropriate", but not both. A pp .cable if the specific

terms (or "[urlsdictioaal prerequisites") of the I w or r tion directly app l t be circumstances

at a site. If not applicable. a requirement may be r ev. nt nd ppropriate if circumstances at the

site are. b sed on best professional judgement u ieien I imila r to the problems ·or situation

regulated by the requirement.

I
I
I
I
I
I
:1
I
, .

I
~I

I
:1

• Location-spccific rCQuircments arc rcstrictions placed on the conccntration of hazardous

substances or the conduct of activities solcly because t ey occur in special locations.

4-1
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• Action -specific requirements are usually technology- or ctivity-based requirements or

limitations OD actions taken with respect to hazardous waste.

The development of ARARs is an ongoing process throughout the baseline risk assessment.

During the risk ssessment, contaminant-specific and location ecific ARARs are being

developed. Actlcn-specifie ARARs are developed duriDg the a I>: s of alternatives. The user

also shou ld be cognizant that standards aDd criteria ,are co aDt being updated and revised.

Current inform tion on ARARs and TBCs. and effects of re compiled in the

Public Health Risk Ev lu tion Data Base (PHRED) aD formatio» System

(IRIS) Chemical Data Base. The IRIS data bas aD · D OD supporting

toxicological stud ies.

4-2



TABLE 4-1
CHEMICAL SPECIFIC ARAR

FOR COMPOUNDS AND ELEMENTS DETECTED
AT THE ROCKY FLATS PLANT

I
I
I
I
I
I
I
I
I
,I

-I
'I
11
I
,I

I
.1
I
I

Chemical

Organic Compounds

Acetone

Carbon Tetrachloride

Chloroform

1.1 Dichloroetbane

1.2 Dicbloroetbane

ARAR
(lig/ l)

50

7

10

4-3
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RCRA LDR is relevant and
appropriate (R&A)

CDn Surface Water; Drinking
Water Standard is applicable

SDWA Standard for total
trib lomethanes is applicable

RCRA Subpart F. Appendix IX
Subst nee is TBC

CDH Surface Water; Drinking
Water Standard is applicable

CDH Surface Water; Drinking
Water Standard is applicable

RCRA Subpart F is R&A

CDH Surface Water; Fish and
Water I estion Stand rd is
applicable



I
I
I
I
I
I
I
I
.1
"I
:1
:1
11
I
I

I
I
I

Chemical

Toluene

1,1,1 Tr ichloroethane

1,1,2 Tr ichloroethane

1,1,2,2-Tet ra chloroethane

Trichloroethene

Carbon Disulfide

Metals

Arsenic

Barium

(WS)(4OCM-21D-)9(RFPT04AO)(D4/D4f90)

---------

TABLE 4-1
(continued)

ARAR
(I&g/l)

2420

10

0.26

0.061&

o.os

1.0

4-
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ee Water; Dr inking
d rd is applicable

CDH Surface Water; Dr inking
Water Standard is applicable

CDH Surface Water; Drinking
W ter Standard is applicable

RCRA Subpart F is R&A

CDH Surface Water; Drinking
W ter Stand rd is applicable

CDH Surf ce Water; Drinking
Water Stand rd is pplicable

CDH A iculture Standard is
applicable

RCRA S bpart F is R&A

CDH Surface Water; Drinking
Water Sta dard is applicable

CDH Surf ee Water; Drinking
Water Sta dud is applicable



I
I
I
I
I

Chemic I

f1ionuc1ides

I ss Alpha

' 55Beta

Pu231,D9,)1O

I
Am2A!

I
I
I
I
I
I

TABLE 4-1
(continued)

ARAR

("g/ I)

15

SO

Woodward-CM:Ie Consultants

COH Groundwater Standard is
applicable

SOWA MCL is applicable

COH Groundwater St nd rd is
applicable

COH Groundwater Standard is
applicable

lints

<I ter Rockwell International 1989d and EGciG 1990b).

l"'2J~J9(1U'PT~AO)(lM/lM/90)

I
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be coli te by follow the Rocky Flats PI nt ER Program

P) and t gh adherence to the Rocky Flats Plant ER

.A/Oe) Plan. Or anic and metal analyses will be

a Iytical services (RAS), and other analyses (radionuclides and

eeordanee with the OA/OC plan specified methods.

WO~lI'ard·CIyde Consultants

Migr. tion of groundwater from the landfill has probably result ed in contaminated soils

beneath and possibly downgradient of the landfill.

Soils t the Inact ive Hazardous Waste Storage area may be contamin ted with org nics,

met Is, and radionuclides. At present, the contaminatio elieved to be confined to

the surf ce; further delineation of the extent is neede

Some organic, metal, and radionuclide contamina s

from wells adj cent to the landfill. Data on the

associ ted soils is incomplete .

•

•

•

5.2 SITE-SPECIFIC PHASE I RFI/RI OBJE

The highest quality d ta po

Standard Oper ting Pr e

Program Ouality Ass

performed using CL
•inorganics) will be erfor

Based on existing data and the conceptual site mode he 'te-specific Ph se I RFI/RI objectives

and dat needs associated with identi .n contaminant ur s are shown in Table 5-1. The

specific pi ns and rationale for obta

Plan, Section 7.0.

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
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TABLB 5-1

u re TCL or a ie,
' . a ie, a d etals a d
radio elide constituents
for t e Ba eli e Risk
Assess ent and
alternatives evaluation.

Evaluation of Remedial
Alter atives

Evaluation of Remedial
Alternatives

Data Q ality Objectives

IV
(V for radiol
analyses)

II

I

Analytical Level"

Co eet e sa pies
fro po d ter

o itori wells i tailed
directly i to tela dfill
a d fro seepa e at east
toe of landfill.

DATA NEEDS, DQOa AND ANALYTICAL REQUIREMENTS FOR TIm
PRI!SENT LANDFILL AND INACI1V1! HAZARDOUS WASTE STORAGE SITI!

PHASE I RFI/RI WORKPLAN

r derize t
w te eria

Allmal Oro ter Flow
Rep e for teLa dfill
Area

Data Nee

Coiled headspace gas
sa pie from each
borehole/well.

II Analysis for methane,
ydrogen sulfide and other

g8S for use in site
characterization and
alternatives evaluation.

(MS)(....2ID)(IlFPT~I.tmI)(04/OS ).1



... -- ......
TABLE S-1
(continued)

-.-.-. ...........

Data Neecb

Ide tify Oro adwater
Co ta i a t So rees

De er i f Co i tl
are re e tis rlidal
soil at tel dhe
Haurdo Waste Storage
Area

Coiled loil scrapes « 12­
depth) fro t e storage
area.

Conduct radiological survey

Analytical Levell

IV
(V for radiological
analyses)

III

II

Data Ouality Objectives

Measure TCL organic,
inorganic, and met Is and
radionudide constituents
for the Baseline Risk
Assessment and
Alternatives Ev lu tio

Utilize data evaluation in
contaminant igration
evaluation and Baseline
Risk Assess ent.

alyze a pies for
orga ies, PCBs and
radion elides to be used in
Site Characterization.

Field survey using FIDLER
to detect surf ce
radioactive contamination.



- ... _-_ ... _-_ .. .-_~_ .-. .. -
TABLE 5-1
(continued)

Mea re TeL organic,
iaorga ie, aad etals as
well a radioauc1idc
co stit e ts for se i the
Baseliac Risk Asscssmcnt
and alternative cvaluation.

Data 0 alily ObjcctivcsA alytical Level"

IV
(V for radiological
analyses)

5-2ace TaPor OII,I..at

Data Need.

Detenai If iu••_I.....---
.u oecarred ia lOils
beaeat aD owqradieat
of t e laadfill wutea.

•



REQUIRED ANALYTICAL LEVEL TASK

TABLE 5-2
.-mYEL OF ANALYSIS

WODClVltard-CIyde Consultants

Ma ana1ysis
ganicsana1ysis

IDorganics analysis

ADaIysis of TO. compounds

~rpbi·i~ (OVA/HNu)
Sch~118 u . es (bcta-pmma)

o Radio ogieal auaIyses
o Chemical analyses requiring modific:ation of

ItaDdard methods

Levell (Field Screens)

Level n (Field Analyses)

Level ill (Laboratory Analyses using
EPA Standard Methods)

Level IV (Labor tory AD:~~
EPA eLP Methods)

Source:

i
I

­
i

­
i

-
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6.0
RCRA FACILITY 1NVESTIGATION/REMED1AL INVESTIGATION TASKS

is P ase I RFI/RI for the

tivities undertaken for this

Two project planning documents, including this hieh pert in to

this Phase I RFI/ RI as required by the draft In r- gen cement (lAG) between DOE, EPA,

and CDH. A Field Sampling Plan (FSP) is Inclu c4in i doeume t ieh present s the locations ,

media, and frequency of sampling efforts. The se d eument required by the lA G is a

Sampling nd An lysis Plan (SAP). d in the SAP Qu Iity Assurance Project Plan

(QAPP) and Standard Operatin Pro I field activities. The curr ent versions

(January 1989) of the Rocky Flats Plan t P (Rock ell Inte rnational 1989d) and

SOP have been submitt ed previously to E CDH and will apply to this RFI /RI effort. The

QAPP and SOP are being vis d will be u itted in J Iy 1990 i aec:ordance with the draft

lAG.

6.1 TAS 1 - P orscr LANNING

6.2 TASK 2 - COMN~rrh(~!b.

The project planning tuk includes all efforts required to initi e

Present Landfill and the Inactive Hazardous Waste Stor e

project have included review of previous site investigation e

RFI/RI. Results of these activities are presented in S ction 2.0.

alA, h munications Depart ent at Rocky Flats is developing

tions Plan to actively invol e blic · thc decisio - aking

cntal rcstoratio activities. A ork 1a been co pletcd and

the public for rcview. nc work pi specifies activities pia ned

to complete the Co munity Rclations Plan, • el ding pIa s for com unity intcrviews.

The draft Com ity urvey Plan was completed in January 1990, d the draft Community

Relations Plan will be completed in Scpte ber 1990 in ccordancc wit the draft lAG ac:hedules .

Accordingly, a sitc-specific Com unity Rclations Plan is D req ircd for t e Operable Unit 3

sites discussed i this plan .

I
I
I
I
I
I

I
I
I

6-1
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the objectives outlined in Sect ion S.O.

Id investi ation as described in detail

Co and radionuclides contaminants

onitorin wells

f m existing upgradient and downgradient wells

iillmtt......mples

an es are presented in the Fie ld Sampling Plan (Section 7.0) .

e orme " accordance with the Rocky Flats Plant ER Pro am SOP

e aeld S plin Plan.

SAMI"LIi Arlfta.:YS1S AND DATA VAUDATION

•

•

•

•

•

•

The Co munications Department also is continuing other public information efforts to keep the

public informed of environmental restoration activities and other issues hich relate to Plant

oper tions. A Speakers Bureau program sends speakers to civic oups and educational

organizations. w ile a public tour program allows the publi c to visit Rocky Flats. An Outreach

Program also is in place where plant officials will visit elected 0 ials, the news edia, and

business and civic organizations to further discuss issues related t Flats and environmental

restor tion activities . The Communications Department also

which are ans ered durin telephone conversations, or by·

to the requestor.

6.3 TASK 3 - FIELD INVESTIGATION

unless

The Phase I RFI/RI field investigation is desi

The following activities will be performed as part 0

in Section 7.0:

•
I
t
a

Analytical methods for the ical analysel are provided ill t e ER Propa OA/OC PIa (Rockwell

Internatio al 1989d). Abo provided ill this document are e lytica1 detectio limits, pIe

container and vol me require ents. prelervation require eats, a d I pIe oldin ti es. :

6-2
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Da ta will be reviewed and validated by the ER Program staff. Re sults of data review and

valida tion act ivities will be documented in data validation r eports. EPA data validation functional

guidelines will be used for validating organic and inor anic (metals) data (U.S. EPA 1988c).

Validation met hods for radiochemistry and ajor iODs data ave ot bee published by the EPA;

however , data and documentation requirements have been develo by ER Program OA staff.

Data validatioD ethods for these data are derived from these, u· e eats . Details of the data

validation process are described in the OA/OC Plan (Rockw rnationaI1989d) .

for deter iDiD the nature and extent

ed rem edial a1terDatives and baseline

hase I will be incorporated into existing site

etail the strati aphy of l urficial matcrials and

role ie data will be sed to evaluate the extent of

re ime.

reholes, landfill leachatc, d IOU II plcs will be cd to :

ateral and vertical eJtteDt of lOurce co ta . • tl•
•

delineating the requirements for the Phase II

of cont mina tion, and to support the evaluatioD 0

risk assessment.

Data collected during the Ph se I RA/RI will be i 0 orated into the existing data bas~ and used

to better define soil and contaminant source ar eteri . s. Th ese results also will be used in

The additional physical d

characterization . Subsu ac

weathered bedrock .

6.5.1 Site Cha racterjzatioQ

6.5.2

60S TAS S - DATA EVALUATION

• Evaluatc e aximu oDsite co tami ant CODce t,atioDi

6-3
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6.5.3 Nature apd Extept of Coptamjpation

Analytic I d ta from soil, sediment, and landflll leachate will be used to characterize the nature

of conta inatio . The criteria for the identification of contaminatio will be analyte specific. For

volatile org nic compound , any detectable concentrations in sampl hat are ot attributable to

laboratory contamination will be considered likely evide ee of

compounds (including radionuclides) only those co cen ati s which exceed expected

eoneentratlons in background shall conatitute evidence of co a alion. Tbe statistical

techniques which sball be used to compare conccntration unds collected as

part of the Ph se J RFJ/RI to background eoneeat . tbe Background

Geochemic I C aracterization Report (Rockw tcrnation I 1989c). Esscntial to the

implementation of these statistical techn ique dwatcr and borehole lampies is the

classification of each analytical datum by . colo it unit (such as Rocky Flats

Alluvium or colluvium).

6.5.4

a d soil and source characterization. Geotechnical

cpare d co duct pilot and be ch-ac:ale treatability lludies, and/or

nduc:ted teltin. TbCle activitiel will serve to determine tbe

ility, co - fec:tiveDess, and overall pIe eDtability of a particular re edial

ifi to the aU3 SWMUI 114 and 203 will be i e lified after co pletion

(lIq)( tOClf.21 O)(IlFP1'".)(lM/lMf90)A



6.7 TASK 7 - RFI/RI REMEDIAL INVESTIGATION REPORT

Woodward-Clyde Consultants

port . This will inc:lude any

lementation of the field

ature and extent of contamin tion.

in t source and soils.

his summary will provide an early description

a preliminary presentation of analytical data,

s, the affected edia, and chemical-specific

summary, technic:al emoranda will be prepared with the

pb t k to provide a preliminary result of field investigat ions.

submitted for review by the regulatory e eies.

- Presen t site characterization results discuss.

The media to be addressed w· t

- Discuss site physical conditions based on e sf g data and data den ed during the RI .

This discussion will include surface fe meteorology, surface water hydrology,

surficial eology, groundwater hydrolo , a hy and land use, and ecology.

- Describe the field activities which serve as a basis for

deviations from the work plan which occurred d .

investigation.

listing of chemical

ARARs.

A Draft Phase I RFI/RI Report will be prepared to consolidate and summarize the data obtained

during the Phase I field work. This report will:

t
••••
I
I
I
••
I
I
I

(cIq)(.acw-21D)(U'PI'~.AIO)("'''f9D).5
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7.0
FIELD SAMPLING PLAN

tended to identify and quantify

on characterization of groundw ter,

remedial alternatives.

ed according to the project Health and Safety

Ian (SAP The SAP will include the Standard Operating

nce P oject Plan (QAPP). Existing SOPs (Rockwell

ed and modified as necesllry to achieve the Phase I sampling

The RFI/RI process is an iterative 0

the source and soil characteristics. Ph e

The primary objective of the Phase I RFI/RI will be to collect the data necessary to characterize

the soil and source at the Present Landfill. Although Phase I of t I/RI process specifically

docs not addres the nature and extent of groundwater conta n Ion, it wil usc leachate and

groundwater quality data as a means of evaluating the soil an so rce: secondary objective will

be to obt in more information on site physical charact IS' , su e groundwater flow

regime within the landfill, to assist in preliminary i enti Ication and IUWon of remedial

alternatives and for use in performing baseline risk s ssment. Within these broad objectives,

site-specific data objectives and needs have bee tified in Sect ion S.D. The purpose of this

Field Sampling Plan is to provide a detailed pia fo impl m ting these data objectives nd needs

of this Ph se I RFI/RI.

7.1.1

All sampling and analysis

Plan (HSP) and the Sa le

Procedures (SOP) a

International 198ge) WI ~e

objectives.

7.1

I
I
I
I
I
I
I
I
I
I
I
I
I
I

As presented in subse .on 2.3, Site Conceptual Model, the primary source of contamination at

the Present Landfill is the landfill wastel. A potentialleco dary 10 ree af consist of loils that

have been contaminated by leachate beneath or downgradient of t e wutes. Exilting data

indicates groundwater (leachate) occurs within the wastes. The total t icknell of the wastes is nil

at the west end and along the north and south edges and is deeper towards the central east portion

7-1
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system does DOt fuaction

.1, it is possible this

ide ified ia Plate 2-1

andfil! and also possibly from iafiltrarion

er diver iODsystem. As indicated In

iD general accord nee with the large­

erall radient is to the e st.

thiD layer of surficial soils, generally

D the westerD portion of the landfill

r of soil fill up to S feet thick was reportedly

waste. It is Dot kDOwn whetber th is type of

OD to the east.

of the landfill. Althougb current topographic information is DOt available at present, it is Dot

available at pr esent, it is estimated that the maximum thickness of waste is OD the order of 40 to

45 feet. Tbe s turated tbickDess of waste varies from nil at the est end to aD estimated 20 feet

Dear the east end. It is possible tbat some leaehate draiDs throu b the groundwater diversion

system.

ID the landfill are the waste materia O_y__~

ID gener I, groundwater level data indicate that groundwater

effectively (Rockwell International 1988d) . As diseussed i s

system was Dot keyed into the bedrock iD some areas. bose loeatloas ar

and 7-1. Therefore, it appears tbat recharge to the

result of lnfiltr ation of precipitation directly into

of groundwater through or beneath the perime r

Figure 2-8, the direction of groundwater flow is

scale slope of original ground surface iD tbis vicinity.

rage Area (SWMU 203) is a Dearly level gravel-covered v cant

eut Landfill. This pad was operated as a hazardous waste

I'Inllftll-'coDtaiDed withiD car 0 coDtaiDers. Site reecanaissanee

plaD (RockwelllDternatioDal 1988c) did ot ideDtify soilstaiDiDg;

s me smallspilla (leu thaa reportable quantities) may have occurred

e closure plaa referred to a s.oil profile coasistiag of 13 inches of

relatively high pe ea j it , cobbly saDdy loam overlying approximately 3 feet of saady clay loam

with a significaatly low permeability. Based oa this informatioD, it wu anticipated ia the closure

plaa that coatamiaatioa resulting from small spilla would be limite to the pper 13 inches of the

soils.

t
I
I
I
I
I
I
I
a

'-2
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7.1.2 Samplina Rationale

Due to the variability of landfill wastes, it would be exceedingly difficult to characterize them

adequately based solely on borehole sampling and analytical testing of the wastes. Discrete waste

samples re difficult to obtain and no analytical procedures have bee tablished to analyze these

materi Is, e.g., p per, metal containers, etc. Therefore, chara r' tion of the source will be

accomplished by sampling nd testing the pore fluids within t e w These arc groundwater

below the water level and soil gas above the water level. T . mel that contaminant

concentrations in the landfill leachate arc representative 0 t concentrations

in waste. Source ch racterization based on analysis f ater aDd as s mple directly from the

wastes will be supplemented with comparisoD of 0 dwater quality data iD existiDg upgradient

and downgradient alluvial and bedrock wells. ing from the cast toe of the landfill

wastes and sediments obt ined from the ups f the existing east pond will also be

sampled nd D Iyzed to further characterize the so ce, t is possible th t the existing outlets

from the roundwater divers ion syste ontain landfill cha . Therefore, these will also be

sampled and nalyzed.

soils beneath and downgradient of the source

o samples. Soil fill beDeath the waste fill, D tural

will be considered soil during soil sampling.

eathered bedrock raD es from 10 to 40 feet iD

988d). SOl cODtamiDatioD will be evaluated beDeath the wastes,

fill, aDd at the discharge poiDts of the groundwater diversion

system. The ta 'Dation will be based OD aDalytical testiDg of soil samples.

The physi I f the soils will be evaluated bued 0 a alytical testing of soil

. sampleS( T physical char t ristics of the som will be evaluated bued OD soil classificatioD aDd

standard g ee .cal eng' e iDgproperties, such u grain aizc distributio and Atterberg limits.

Pump-iD bareh ea dity tests (packer tests) will also be co ducted in the weathered

bedrock for use in P II RIIFS activities. Soil characterlzatio win ot include the existing

landfill cover soils, slace it is presumed aDy remedial alterDative developed will address these

materials aloD wit the wastes. The cXceptiOD to this is iD the Inactivc Hazardous Wute Storage

Area (SWMU 203), where surficial soil sampliDg will be eondueted to evaluate whether special

treatment of the soils iD this area is warraDted.

7-3
.,5\(4004·21O)(IU'PT~.10)(~ / 06/90)



I
I
I
I
I
I
I
I
I

Woodward-Clyde Consultants

7.1.3 SampJiDa Pesia". Location and FreQyency

7.1.3.1 Present LandfiU (SWMU 114)

7.1.3.1.1 Borinas . Fifteen borings will be drilled throughout the are the Present Landfill . The

boring locations are shown in Plate 7-1. Since the sampling af Dale is predicated on the

assumption that contaminant concentrations in the landfill repr en verage concentrations in the

waste, the boring locations are based primarily on site phys' a cte' tic considerations. All

of the borings except Boring Nos. 2 and 6 will be used to Ie or the purpose of

evaluating the vertic I extent of soil contamination. Nos. 1, 3-5, an 2 will be drilled

through the landfill waste. Boring Nos. 1, 4, 8, 10, 1. 2. and 13 are located approximately along

the longitudinal axis of the landfill, which sho CI section of deepest fill and which is

parallel to the direction of groundwater flow. de infor ation along the entire length

of the landfill on groundwater horizontal gradient, t up dient to downgr dient distribution of

contamination, and site physical cha cteristics such a dace profile and geotechnical

engineering parameters with depth. rin Nos. 9 will provide additional information along

the section perpendicular to this axis ib by Well Nos. 60-87 through 66-87

(Section P -P').

ic,ated to e ire relatively large and specialized drilling

anCrnmpli will be developed prior to implementin the Phse

with an propriate health and safety plan will be mandatory.

lIy classified during drillin but will not be saved for testing.

tes, an 8- to lo-inch diameter temporary easing will be

isolate the underlyin samples fro the leachate in the

e soil beneath t e aste is coarse aranular material j d ed to havc a pcrmeability on

ater tha t t of the wutc. the cuing will be sealed at the top of the weathered

a pled u described below.

Soil belo the waste in Boring Nos. 1. 3. 4. S. 7. 8. 9. 10. 11. 12 and over the entire depth in

Boring Nos. 13. 14. and IS will be sampled using hollow-stcm au er co ti DO cori g techniques.

Boring No. 12 is loeated to penetrate the buried west pond. Care will be taken that continuous

auger sampling is started at a sufficiently high elevation in Borin No. 12 to sample the pond

7-4
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Nos. 2 and 6. These two borings will

es and installin standpipe piezometers.

Iit-s a or California drive samples obt ined

ow the roundwater level. Analytical

1lIjF1:N:.Qlation. This information is based on

. It should be suitabl e for

'.1.3.1.2 1it.wL~~tll.l4~rLwd.DJj]~l1. Four-' ch diameter gro ndwate r monitoring wells will

,ry«--.': , 8, 9 0, 11 and 12. These wells will be constructed for

e and soil vapor from the wells. for wells with a Itaurated

~....._..."re t an 1 a 15 feet, the lower 5 feet of the ell wi" be screened and the

t elow the water level to within 3 feet of the ground surface

rior to construction of the ells, t e portions of the borings below

the wastes w Il grouted. Removal of the te porary cuin previously inserted

I be required at the time of ell co t won.

The exception to the above sampling design will be i

be drilled only for the purpose of classifying s

Sampling in these borings will consist of stand a
at 5-foot intervals to a depth of approximately

testing will not be conducted on samples from Borin

sediments. In ddition, a sample retainer device will be fitted in the tip of the continuous sampler

when necessary to assist s mple recovery. NX rock core sampling techniques using carbide or

diamond bits hich will utilize potable water from an approved sour ce as the drilling fluid will be

used in t le st the bottom 10 feet of each boring. A pump-in borehole permeability test (packer

test) will be conducted in the NX-cored section of each boring. the continuous soil and

weathered rock samples, discrete samples will be submitted for atory chemical an lysis at 2-

foot increments in soil and 4-foot increments in weathered r drilling, all cuttings and

soil samples will be screened with field instruments for ra . la org nic compounds.

I
I
I
I
I
I
I

I wells were the lat ated thickness of the waite is ill the ra e of 13 to 15 feet or less, the

entire len h of e well will be Icreened fro the botto to within 3 feet of the ground lurface.

This will allow sampling of bot leachate a d loil vapor fro t e ella. For wells wit a saturated

thickness of waste of more than 13 to 15 feet, the lower 5 feet of t e well will be sereeaed and the

upper portion of the well from 5 feet below the water level to within 3 feet of t e ground surface

'-5
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TABLE 7-1

PROPOSED BORING SUMMARY

..............

ESTIMATED ELEVATIONS ( XC)

Bottom

W r ofWa""
Top of

Bedrock
Thieme..

(ft)(C)

Esti
Total

Borins
Depth

(ft) (C) (E)

I X 5961 34-64

2 NA 13-43
3 X 5975 23-53
4 X 5969 29-59
5 X 5971 23-53
6 X NA 15-45
7 X 5986 • 31-61

• X 5917 I 36-66

9 X S986 31-61
I X S9I3 42-72
II X S9I3('1) 5 -u
12 X 63-93
13 5922 14-44
14 516 . 16-46
15 5910 20-50

NoIeI: (A) W (lee text).
(8) ICreeaed from wi . 5 feet of 8fOUDCI aur&ce.
(C) ApproxiaI8te baed 011 review of available data.
(0) Two 1Creeaed ' (text).
(E) Based 011 10 to 40 feet of bedrock penetratiOll.



will be screened. The portion of the :well annulus between the upper and lower screened sections

will be se led. Based on available information, it is anticipated Well Nos. 10, 11, and 12 will be

of this variety. To isolate the upper frm the lower screened section, purging and sampling these

wells will require the use of packers and pumps which can be used to pump water from below the

inserted packer. The purpose of double screening the larger satu r thicknesses is to reduce

contamin nt dilution in the event of contaminants with concentr io gradients with depth.

WOtMNl8rd-CIyde Consultants

Four rounds of groundwater and well head-space soil gas a collected during the

Phase I RFI/RI process. The first round will occur followin installation d velopment of the

new wells. The next three rounds will be conducted v approxim ately the lowing one year;

however, the timing will be developed considerin r ious ell hydro raphs to sample at times

of w ter level highs and lows. Water levels wil d monthly in each of the wells.

I
a
I
I
I
I
I
I

7.1.3.1.3 Piezome ters . The cross sections described Nos. 2, 3, and 4 and by Boring Nos.

4, 5, and 6 intersect the por tions of t roundwater di sio and leachat e collection system

hich m y not be keyed into the bed ck in su section 2.1.5.1, the profile sheets

in the construction plans indicate the b to to be above the bedrock surface at

these loc tions. Groundw ter levels alo ection described by Well Nos. 10-86, 58-87,

B106089, nd the new Borin ed with the roun dwater profiles descr ibed by

the water levels in Well N whether roundwater infiltration is occur ring

collection system. One-inch diameter standpipe

ring Nos. and 6. These piezometers will be sed sole ly to

Is. They will not be used for obtaining groundwater qua lity

se ened from the bottom (approximately 10 feet below the

eet of the ground lurface. Water levels will be easured onthly.

~~lh~lIDJlj.cl1.. Samples of sediment will be tai ed from the cast pond at 3

r m end of t e po d. At each of t ese 3 locatio s, a boring will be

ted equipment fro a Doating platfor to tain a contin ous sample

of the entire depth of sediments. The thick en of sediments is a ticipated to be betwee 3 and

6 feet. T ese and borings ay be terminated when hud soil or rock is eaee ntered at t e base

of the sedi ents or at a ini um depth of 3 feet. Discrete II pies win be submitted for

laboratory chemica l analysis every 1 foot with the fust sample at the sedi ent lurface.

7-7
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azardous W ste Storage Area

'''~''''''L.~ction 1.4.2). Some of the containers

ebris, as well as PCB oil from transformers.

e Inactive Hazardous Waste Storage Area are

heavy m t s, and PCBs. Administrative c:ontrols have

iClitoa~'ve or mixed wastes at this fac:i1ity; ho ever, no1-__

1~:9Vj<U support. t is possible that spills oc:c:urred during the transfer

ight have leaked while stored on the area.

7.1.3.1.5 Leachate Samples. Samples of leachate seeping from the e st toe of the I ndfill just

upgradient of the west end of the east pond will be collected in a temporary reservoir built for this

purpose. The reservoir will have an outlet pipe several inches above the level of its bottom. Seep

flows will be me sured using the bucket and stopwatch method. The location of the temporary

reservoir will be identified based on the location of seepage from t e of the landfill at a time

when surface runoff is not occurring on the east face of the I n 111

Samples of the effluent from the groundwater diversion IYS m '1

water sampling stations SW99 and SWIOO. Sampling of le ate fro f the landfill and

of surface w ter stations SW99 and SWlOO will be d cted at the same ti leachate samples

are collected from the wells installed in the lan/

7.1.3.2 Inactjye Hazardous Waste Storage AT' . (

The containerized wastes previously

generally consisted of 55-gallon dru

solvents, organics nd acids stored in

were used to store PCB-contaminated so

II rac:tenzation of sell contamination will be co duc:ted followin an

'c:h was develo e for the 1988 closure plan (Rockwell International, 1988c:). The

tion ef r will consist of (a) visual lurveys of the Hazardous Waste Storage

Area in order to' en' p sible spill sites and (b) radiologic:allurvey. Soil sampling by stratified

and random Iystem . lampling programs for TCL volatile or aniCl, etals, PCBs~ and

radionuclides will e conducted after the initial lurveys. If contamination is found an additional

effort will be under taken to further define the horizontal and vertical euent of contamination.

l
a
a
I
a
I
a

7-8
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7.1.3.2.2. Initial Surveys. The initial visual survey is intended to assist in deline ting areas within

the facility which will receive stratified sampling. It will consist of looking for signs of spills, such

as soil st ining.

The radiologic I survey will be conducted near surface using Field Instrument for the Detection

of Low Energy Radiation (FIDLER) according to SOP 6.7 -N ar urface and Soil Sample

Screening for Low-Energy Gamma R diation using the F1DL - 0 support the visu I survey

(Rockwell International 198ge) . The area to be surveyed 0 the area in Figure 7-1

with a reduction in grid size, if necessary, to meet the cu e

F. ats Plant site is the PI tirons very cobbly sandy

it of the e rgo conta iner storage area. The soil

has a high rock fragme rcent with a thick cl y matrix horizon ranging

up to 60 percent clay T ",~.IDiQlrtly montmorrillonitic, with a igh cation exchange

capacity and a moder..llte rink swell potentia" The top 13 inches is a very cobbly landy loam

with a permeabjl' i'l:rr~g11l18 fr 6 inches per hour. From 13 to 47 inches, the soil is a very

gravelly cIa ti ity ra of 0.06 to 0.2 inches per our. Below 47 inches, the soil

eability that ranges from 0.6 to 2.0 · e es per hour.

The major soil series over muc

loam. Th is is the soil seri

7.1.3.2.3 Soil Samplini. Soils within the Hazard s aste Stor ge Area will be sampled to

evaluate the exte nt of soil contamination. The s ng pro rim will include random systematic

sampling and m y include some stratified S mp ng. he an om systematic lampling program will

include establishing grid points which will be sam d in order to evaluate the probability th t a

predetermined rea of contamin tion is not present at ility. T e stratified s mpling will

be dependent on the results of the ini al s plin ethods, it is assumed that

the results will indicate if any contami tl eat.

ay be limited to the upper 13 . el of t e loils based on the

elatively low permeability clay layer, eDe di fro a depth of 13 to

47 inches, is anticipated to have restricted the igration of any co t tl that may have been

released fro container Itora e i these ueu. Therefore, reliminuy plin a d a alyses of

soils will be limited to shallo soils up to 12 inches in depth.

7-9
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- N-

o So'. Sampling loca t ions
Approximate Sea. : 1-=40'

c'

Job No. I 4004-210

SOURCE: ROCKWEU, INTE NATIONAL Prepared by : A.C./T.K.
1i88c Dot. : 4/8/90

RANDO MPUNG LOCATIONS
HAZARDOU WASTE STORAGE AREA

Figure 7-1
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7.1.3.2.4 Samplina Procedures. Soil sampling procedures will be the s me regard less of whether

random system tic or stratified sampling methods are used to identify sampling locations. At each

sampling loc tion, a one-foot deep boring will be made with hand implements or a bucket auger,

dependin upon soil conditions (Standard Operating Procedure 5.2 ·Soil SAm piing with a Spade

and Scoop"}, (Rockwell Int ernational 198ge). Samples will be compri sed of the composite of

materials exposed over the length of the boring. Samples for vola . e rganic compounds will be

the firs t ample collected from the boring prior to mixing to mi . i volatization of compounds .

sy ematic lamplin rid are the shape and size of

the probability of findin the hot-spots. From

Iy close together, with approximately one-half

ms added per year to the area and the average

eeupied by the drums was determ ined and an equivalent rad ius,

alc ted . The number of drums and equivaient radius, L, of the

aste Storage Area will be assumed to be 384 and 20 feet

a lity of fmding a contaminated area, leveral factorl are evaluated.

characteristics, the volume of wute stored, the overaU rilk posed by

the wastes, and the typ s of sampling programs selected. Based on available information, the

containers were ed to stere wute oils, or,anies, IOlventl, acidl , and toOlants. It will be auumed

that a 70 percent chance of finding a contaminated area is a realonable oal for preliminary

sampling.

7.1.3.2.5 Random Systematic Samplina. A random sys m ic umplin

determine sampling locations. The grid will be develop usin published m (Zirschky, 1984

nd Gilbert 1987). The grid points will be sample e rdless of whether they faU within areas

delineated by the Phase I surveys. The intent 0 t random systematic sampling is to identify

potential contaminant areas that are not deli ea d b t . Phase I surveys. As samples may

happen to be obtained from grid points within the tent" Iy cont min ted areas identified by the

Phase I surveys, the grid sampling will also provide data racteriz tion of these areas. Those

areas identified by the Ph se I surv s by random systematic sampling

procedures will be sampled by Itratifi ed below.

past practices, drums a

foot betwe en dru ms. U

spacing between drums,

L, of a potential.,b(~l1'Qil­

potential ho s

respectiv

7-11
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Using 70 percent chance of finding a contaminated area, the proced ure to be followed to

determine the grid spacing is illustrated in Figure 7-2. The contamin ted area that is under

investigation, A, is defined by the equivalent area occupied by the m . um number of drums

added t the are per year. The r tio of L to G (the rid spaein ) is indicated to equal 0.47

(Gilbert, 1987) for a circular area with a confidence level of ot the target • 0.3. Using

this L/G ratio, the information used to determine the grid spa . r a square sampling grid is

42 feet. B sed on this grid spacing, a total of twelve raJl~om tic samples will be collected

(Figure 7-1).

7.1.3.2.6 Stratified Sampling. The sample distributio stratified samplin I be based on the

results of the initial surveys. Each area of vis oil staining of signific nt size indicating

contamin tion may be presen t will be sampled r nalys as will any area th t is determined to

have surf ee radiological contamination . One e taken in these areas. Signific nt size

shall be taken as a visual stain of approxim te dia . i1ar to a 55- allon drum. Soil stains

less than this size will be evalu ted in the field based on t , amount of visual cont mination

present, simil rity and proximity to

oi contamination is present, further soil analyses

ta ination and to determine further actions . The

er inc both vertica l and horizontal extent of

:etmtllm;~·tion at a 90 percent confidence level based on a

und samples may be required in order to establish

soil horizons encountered in the storage area. The vertical

ined by extending borin to co ta inated materials or

.cheve 11 shallower.

7.1.3.3

d surface sample poi U will be surveyed to wit in accuracy of i foot

prior to drillin or sampling. After drillin and aampling.loeatio. ·11 be res rveyed to t e same

level of horizontal accuracy. Elevations of the sronnd surface at bori 0 co pleted a. wells

or piezometers, and the elevations of the tops of well and piezo eter cui will be surveyed to

an accuracy of .±.0.1 feet.

7-12
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•
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Jo b No. , 4004-210

SOURCE: ROCKWELL INTER NATIONAL Prepared br : A.C./ T.K .

1888c Dott ' 4/S/eo

RANDO MPLING GRID

figure 7- 2
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7.2 SAMPLE ANALYSIS

7.2.1 SQU. Weathered BedrQck. Sediment Samples

7.2.1.1 Chemical Analysjs

the wells. An lysis of s mples will

e 1,1,1-TCA, benzene, methylene

onsist of Iaboratory classification and moisture

tion tests include rain size distribution and

I be collected fro all wells scree ed in the landfill wastes.

Also be obtained from previous pgradie t ell in the area of the

es will be analyzed in the field for pH, co d ctivity, and temperature.

Laboratory analyses will be performed 0 nfiltered umplel (for Ieac ate) si ee the objective of

the effort is to provide a characterization of contaminants within t e landfill. Samplel will be

analyzed for the parameters listed in Table 7-3. Surface water sa ples collected from the toe of

7.2.2

7.2.1.3 Physical Analysis

Physical an lysis on SQU

content nd dry de ty

Atterberg limits. Labo

general SQiI or rQI~-IR<lU.C

7.2.1.2 SQU Gas (Headspace AnalYsis)

Samples of well headspace gas will be collected from

be by GC to test for methane, hydro Ide, TCE, to

chloride, nd chlo roform.

SQU and sediment samples will be collected as discussed in Sect' n .1. Designated samples will

be analyzed for the chemical parameters listed in Table QII 'ng CLP or the methods

specified in the Phase I RFI/RI QA/QC plan. Table S- i ntifie na ~ical levels required.

Surface soils will be analyzed for the organics, metals, CBs, and radioau . es s listed in Table

7-2.
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TABLE 7-2

PHASEIRI
SOURCE SAMPUNG PARAMETERS

son.. SAMPI.BS

~pu'ld Lt.t • v.'.tU..,..-tUN
.~tMnit

Inyl lor'*
o l-'e1NN
IIItItyl_ 01..,*
Aat_

cet'tIaft' f'*
'.'''' lor••_
'.' ...eIll••tUnetetel '.1"1_'••_
01""__'.1'" 1••_

1-"'"
'.'. '·Ir' 1••tUne
cerMn tet lor'*
wlnyl .t.

'.I..-tUne
""Z,Z·Iet lor.thane
',Z-DI I ....
t,...·'.I..'~' .
'r'~I....theN7-15
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TABlJ! 7-2
(c:ontiDued)

CllGUJCS (COlT.)
T.,...t~ Ust • VoletUes (Cclnt lnued)

Dlbr-.:ldll~tf\ene

',',Z·trlchloroethane
a.nz..
cls·',S·Dt l.apopet"
.....fo,.
Z·.......
4-Methyl·Z·pentlnOnt
'.trechl tMnI
Toluene
Ctllorobenlene
Ithyl a.nz..
Styrene
'otal Xylenn
','·Dtchloroethene
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TABLB 7-2
(continued)
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TABLE 7-2
(continued)

'rOSI Alph.
'rOSI Ie,.
Urenfwa Z33+Z34, 235 end Z38
"rfcfwa 24'
Plutanfwa 23,.24D
Trftfwa
Itrontfwa 90, 19
c..fwa '37

7·18
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. IIUCATORS
Total Diliolved SOLIdi

~ Lilt • V.letU.
01.._--
If ....
WlnrlOler'.

l...u...
..tttyl_ Oler'.
Aat.-
C8rIIIft It fl.
",,,, l...tMN

','''' lereetMNtotal "a-' 1...DeN
Olerof....

PHASEIRI

flEIJ) ,AlNCETERS LANDFIU. LEACHATE
pH
Specif ic ConcLctence
'IIIPrat""e

•

~ I
•

~I
•

I
I

I
.1
I
·1
I
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TABlE 7-3
(continued)

I

I
I

ClIGAII ICS (COlT. )
Target toapound Ltat • Volatiles (Cont inued)

',2·D I~loroethane

2·lutenone
',',' ·'rtchloroethane
carbon 'etrlChlortde
Vtnyl Acetate
l.-.odt~l~tNne

',',2,2·'etrechloroethane
',2·D lchloropropene
trena·'.S·Dtchloropropen.
"tchloroeth_
Dtbr~l thane
',',2·T,lchloroethane
lena_
cta·"J·DtchlAPn~~.'
I"o-ofo,..
2· aenone
'· thyl·Z·pent
Tet"achloroeth
1 luene
Chl "obenI_
Ethyl 1eN_
Ityr_
Total • tna

' er

I·"~""'l
I.'·....thyl~l
....Ie h.
'1.(Z·Chl""~~~
I.'·".l......l
'.I"·"'''l~1ne
_tMllne
'.Chl 1l'"

l" '1ne
'.Ol.,..1 ."Yl....lC.......l.....-u­
",,-l_tMllne
....lerecycltplfCallllne1.,.",,1 1".....1I.'.'·'" l,,""lI·Chllf'lNlllltMllne
1·I't,...l',.
'l..rhyl~tMiat.
AanIPltltyllne
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TABU! 7-3
(continued)
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TABlB7-3
(CODlinued)

CIIIiAWJCS (COllY.)
Tar t taIpoI.n:S Li't _. hstlcldH/PCI' (contI",*,>

AlOCLC.-1221
AlOCLCII-1232
AlOCU.-U4Z
AlOCLCII-1248
AlOCLCII-1254

• MOCLCII- 1260

UDJCllJCLJDES
...... Al~
.,., let.
"""'hn ZD+D4, ISS,
a-rlclYi 241
'lYlClftIYi 23,..240
Trlch..
tesh,. 137
ItrClftt h,. 90
lacllYI 226, US
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rials is provi ded in SOP 1.4 "Sample

7-23

ation blanu, equipment blanu, a d tri p blanu will be prepared.

for these samples will be used by the E Project Manager to assess

pI" g effort. The types of field OC umples to be collected and their

elow. The frequency with which each type is to be collected and

able 7-5.

Woodward-Clyde Consultants

the landfill and from the groundwater diversion system discharge points will be considered as

leachate samples nd will be analyzed for the same constituents shown in Table 7-3. This

parameter list may be reduced in subsequent sampling events if eert in p rameter groups are not

detected or are not significantly above background levels .

7.2.3

Duplicate samples will be collected by the sampling team and will be ed u a relative easure

of the precision of the sample collection process. These samples will be collected at the same

time, usin the same procedures, the same equipment, aDd in the sam e types of containers as

Sample volume requirements , preservation techniques, mJlD~lii

material requirem ents are dictated by the edia being Impled an y e analy es to be

performed, T ble 7-4 lists the requirements for sa collected and analy s specified in this

FSP. Field personnel will collec t a sufficient vol of each sample in appropriate containers,

properly preserved, to allow for the analyses t t otentfa may be perfor med on each sample .

Additional specific guidance on the appropriate use

Containers and Preservation."

Sample control and docum entation is n ee aJ'Y. 0 e he defensibility of data and to verify

the qua lity and quantity of work performe ·n e eld, Accountable documents include logbooks,

data collection forms, samp a i l or tags, ha -of-custody form s, photo raphs, and analytical

records and reports. Sp ~ necessary sample control, identification, and

chain-of-custody docu e . SOP 1.3 ·Sample Control and Documentat ion:

I

I
I
I
I
I
I
I
I

I
I
I
i
I
i
i
i
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TABLE 7-4

SAMPLE TYPES, CONTAINERS, AND PRESERVATIVES FOR WATER AND SOIL SAMPLES

Fill to shoulder

Fill to shoulder

Quantity

Fill to shoulder

48 hours

Holdin Time

28 days

7 days

Preservation

Iced to 4-C

Iced to 4-C

No

Filtered

• S lfide

• Nitrate

- TICN, TOe, One t-Iiter No 28 days Fill to shoulder
Nitr te a polyet yle e
Nitrite boule

- TDS o e t-Iiter No Iced to 4-C Fill to sho Ider
I t y1e e

bottle

Ra io ogical(8
) One I-sallo Yes HNO, to p < 6 months Fill to shoulder

polyethylene V
boule

Tritiu One I-liter Yes None· 6 onths Fill to shoulder
polyethylene
bottle

A alysi

Water

Sa pIe Type

MS\(~.210)CRFPT'7'.HTOXa./06f90)
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TABLE 7-4
(continued)

QuantityHolding TimePreservationFilteredAnalysi

No Iced to 4-C 7 days to Fill to shoulder
extraction 40 days
to analysis

Iced to 4-C 7 days Fill to top, no air
space

- Dioxins 7 days Fill to shoulder

- Metals o e I-liter 14 days Fill to shoulder
polyethylene
bott le

- eya idea o e t-llter No o t s Fill to aho Ider
polyethylene
bottle

e lei e / o e 1/2-gallo No Iced to 4-C da t Fill to shoulder
PCBs a her glass jar extraction 40 days

to analysis

Soil - TCL('l) Metals, One I-liter No 10 days Fill to 3/4
Se i-Volat ile Teflon. lined
OrBa iea, wide-mouth glass
Pesticides/PCBs; jar •
Cyanide

Sample Type

MS\(_.210)(RFPT.'• .HT1I)(CN/06f'1O)
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TABLE 7-4
(continued)

Quantity

Fill completely to
minimize air
space

. Fill to 3/4

Holding Time

Depends on half­
life; not to
exceed 45 days

10 days

Preservation

Iced to 4"C

Iced to 4· C

Filtered

No

No

Analysis

As I alter atm, soil I p es 0 tli e si 8 contin 0 sager coring equipment may be pr ery d in 12-inch long sections of polybutyr te
sampler liner with Tenon- Ii ed plastic end caps se led with tape.

Sample Type

(It) For Tlr er Co po d Lilt, (TeL) co stit eets see Table 5-1

•

(a) For list of co stit e ts, I e Tible S-1
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required for the samples. They will also be prese rved in the same manner nd submitted for the

same analyses s required for the samples. Duplicate s mples will be media-, parameter-, and

event-specific.

te the success ofEquipment blanks will be collected from final decent

the field sampling team's decontamination efforts 0 n

rinsing cleaned equipment with distilled water

applicable to 11 analyses for water nd soil s

Field preservation blanks of distilled water, preserved according to t sampling protocol, ill be

prepared by the s mpling team and will be used to provide an . di tion of any contamin tion

introduced during field sample preparation technique. As' di ted by Table 7-5, these QC

samples arc applicable only to sampl es requiring chemical

I
I
I
I
I
I
I

Trip blanks consisting of distill ed water will be prepar b e laboratory technician and will

accompany each shipment of water sa~ ofyolatile orgam nalysis. Trip bl nks will be stored

with the group of samples with which t Y ci ted. nalysis of the trip bl nk will indicate

any migra tion of volatile organics or In s associated with the shipment, handling, or

storage of the samples. As indicat ed in Ta e 5, all bli nks will be prep red at I frequency of

1/20 per shipment, § S
Pr ocedures for monit rin fiel ar ' in the QAPP.

V

7-27
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FIELD QC SAMPLE FREQUENCY
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1120
NR

1120
1/20
1120

NA
1120
1120

Type of
ADalyaiJ Solids

Organica CI)
IDorpnica (I)
Radio ogica1J (I)

OrganiCI (b)
!Do ganiCI (b)
Radio ogica1J (b)

Organics (a, b)
!Dorganici (a, b)
Radioogica1J (a, b)

Field
Preservation
Blanks

Equipment
Blanks

Duplicates

(a)
(b)

Trip Blanks

Sample
Type

I
a
I
a
I
a

... .1

I
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8.0
BASELINE RISK ASSESSMENT PLAN

mental receptors.

r utes and euent of actual or expected exposure.

• pact or threat; and e likelihood of I ch • pact or threat

as risk characterizatio ).

•

•

•

• isms within specific environmental media such

degradation processes and hydrogeological

• in relevant media (for example, air ,

t, and biot ) .

Several objectives will be accomplished under the ra sment task including identifi cation and

charac terization of the following (EPA 1989a):

A baseline risk assessment will be prepared for the Inactive Hazard s Waste Storage Area and

the Present Landfill as part of the Phase II Remediallnvestigati asibllity Study (RIfFS) to

evaluate the potential threat to the public health and the envir m nt in the absence of remedial

action. The baseline risk assessment will provide the b IS de ining whether or not

remedial action is necessary and serves as the justificatio perfor ' edi I action (EPA

1989a). This process is being initiated by implementa of the P ase I W an. Each of the

Phase I sampling activities is designed to begin pro'

risk assessment.

I
I
I

• Level{s) of uncertainty uaociated wit the above.

The public ealth risk uleu eet and the environmental evaluatio will be pe rform ed in

accord nee with EPA and other pida ee doc cntllistcd i Table 8-1. T e risk asscumc t will

8-1
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address the potential public health and environmental impacts as oci ted with the site under the

no action ltern tive (no remedial action taken). This usessment will aid in the selection of site

remedies based on the contaminants of concern and the environmental media associated with

potenti I risks to public health and the environment.

e tal Evaluation Manual (EPA

Manu I (EPA 1988e).

Investiga tions and Feasibility Stud ies Under

Hazardous Waste Sites: A Field and Laboratory Reference

ives for Remedial Response Activities: D velop e t Process (EPA

TABLE 8-1

EPA GUIDANCE DOCUMENTS THA't..wJlLL
IN THE RISK ASSESS

•

• Superfund Exposure Assessment Manual (

•

•

•

•

•

• Risk Assessment Guidance for Supe u
Interim Fin I (EPA 1989a).

•

The risk assess eat proccss is divided into four tub (EPA 1989a), includin

• Contaminant identification

8-2
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discusscd in the

e tial exposure pat ways.

eJtte t of exposurc. An

ows that exposurc will ot occur

a 10 pcrcent) in cnviro mcntal media

ent arc to idc tily act at or

i Oy zposed populatio and to ete e

d'C:omlDrised of four ele cnts:

•

•

•

• Expos ure assessmcnt

• Toxicity asscssmcnt

• Risk characterization

WODClVlmrd.CIyde Consultants

All chcmicals that

Thc task objcctivcs and dcscriptions of work for each task are dese . cd below.

Thc objcctivc of contaminant identification is to scree

hazardous substanccs or astcs prescnt at thc site and o· cnt ify co taminan concern to focus

subsequent efforts in the risk asscssment proccss P cvious work characterizing aspccts of thc

Rocky FI ts Plan t and thc surrounding arca ha do c. Add itiona l samplin and analysis of

various media will take placc in ordcr to supp a health risk usessmcnt. thc ecological

assessment, and to characterize the slte . For this cssmcn t, all of thc HSL contaminants

at the two Ope rable Unit No.3 sitcs will be considcre the following criteri arc mct for

their deletion:

8.1 CONTAMINANT IDENTIFICATION

a
I
I
I
I
I

• A lOurce and cchanis of chc ical relcuc to e e

• An e vironmcntat ara sport cdium (for eumplc, air , p o nd ater) for thc re leased

8-3
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contaminant.

resent and future

ical activities that would influence

•

•

uses.

•

•

• Identify the human populations in be rea,

exposure. and sensitive population subgro

• Analyze the probable fate and transport of

•

• A point of potential contact of humans or biota with the affect ed medium (the exposure

point).

An exposure route (such as inhalation of contaminate~ at the exposure point .

The exposure assessment process will include the followin a Ion '

.
I

I

I

• Location of contaminant souree

• Local topography

• Local eohydrology/surfac:e ..ater hydrology

• Surrounding land use

8-4
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•

•

•

Local water use

Prediction of contaminant migration

Persistence and mobility of migrating contaminants

• nt of Health (CDH) Drinkin Water Standards, Surface Water

undwater Standard.

In accordance with EPA's risk assessment guideline, t e projected concen • ions of indic tor

chemicals t exposure points will be compared applicable or relevant and appropriate

requirements (ARAR) to judge the degree and t of' to publi c health and the environment

(including pl nts, animals, and ecosystems). BcCllus ARARs do not exist for certain media

(such as soils) nor are all ARARs necessarily hea d, this comparison is not sufficient in

itself to satisfy the requirements of tb.c risk assessmen s. Moreover, receptors may be

exposed to contaminants from mor thllts one at the ir total dose might exceed

Reference Doses (RIDs) or the dose cess cancer risk for noncarcinogenic

health effects (greater than 1 in 1,000, ertheless, the co par ison with standards and

criteria is useful in definin dice edance f I ents. The following criteria

will b. exami••d: U
• Resource Couser\' tion and Recove yAct (RCRA) Maximum Contaminant Levels (MCL)

(40 CPR 264.94r, ~

• Act DWA) MCLs (40 cn 141.11 - 141.16).

For each migration pathw y and for current and future conditions, r tors will be identified and

characterized. Potential receptors will be defiaed by the appro la

8.3 TOXICITY ASSESSMENT

• Drinking Water Health Advisories.

• Ambient Water Ouality Criteria for Protection of Hu a Health.

8-5
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• Center for Disease Control and Agency for Toxic Subst nees and Dise se Registry Soil

Advisories.

• Nation I Ambient Air Quality Standards.

o -response information for

tcrminations to e araeterize

Systc (IRIS) will be

nd' the health effects

cd:

provided for target chemicals in the

their usefulncss in cstimating human

of the toxic effect of target chemicals

.sk sess eat and the cnvironmental

ed , For the human calth risk

upo w ich selected reference values

ulatc RIDs. and the EPA wcight-of-cvidence

e icals without EP toxicity reference values. a

the methodologies to be used in deriving reference

he toxicity assessmcnt will be discussed. .

intake for subchronic ezpGs re (AIS)

. He for chro le exposurc (AI C)

e e potency factor (for carcinoge ic che itals 0 Iy)•
•
•

Critical toxicity values (such as numerical values derived from

individual compounds) will be used in conjunction with the in

risk. Toxicity reference values from EPA's Intcgratcd Ri I 0

used and are preferred to other EPA referenee values su

assessment documents. SPHEM or PHRED.

8-6
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8.4 RISK CHARACTERIZATION

isk ulessment will be ed to defiDe devaluate t e re edial

aluate onsite - and site-specific factors

uch as auumptions inhercnt in the

..-_-...."oo_f con. minant intakes at exposure points to quantitative

ealth. The risk auessment portion will include eumination of

ily acceptable intakes of co taminants. Quantitative risk

av. ilable .

Risk ch r cterization involves integrating exposure assumptions and toncity information to

quanti t tively estimate the risk of adverse health effects. Risk characterization will be performed

in ccord nee with EPA guidance. A quantitative risk esti '11 be performed for all

chemicals. To assess the potential adverse health effects asso with access to the lite, the

potenti I I~vel of uman exposure to the lelected chemica e determined. Intakes of

exposed populations will be calculated leparately for al a ropna e p hways of cxposure to

chemicals. Then for each population-at-risk, the tota inta e by cach r cxposure will be

calculated by adding the int kes from each p thway. al oral, inh lation, an dermal exposures

will be estima ted separately. Because Ihort-t (subchronic) exposures to relatively high

concentrations of chemic Is may cause differe those caused by long-term (chronic)

exposures to lower concentrations, two intake Ie e caleul ted for each route of exposure

to each chemic I, such as, a subchronic daily intake nd a chronic daily intake (COl).

I

r

I
I

8-'

I
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9.0
ENVIRONMENTAL EVALUATION PLAN

o determine what effcct contaminants at the

ay includc field

Field nd laboratory ae . 't"ts

Present L ndfill arc

Toxicity tests will ucted for the aquatic l)'Ite I if the aq atic I rvey indicates an impact.

The toxicity of environmental media can be estimated OIinS two approachel: a 'che iatry-bucd

approach or toxicity-bu ed approach. The chemistry-baled appro ch will fUlt be applied where

chcmicalanalyses of water. air, IOU, or ledi ent will be compared to published criteria to estimatc

toxicity. If this analysis fails to explain the contaminant ' pact 0 the biota. the toxicity-bascd

. I provide detailed assessments of ecological effects . A field

e cut pond and dOWDItrea drainage will be conductcd in

inc if thcs 0 saniams have been adverlCly affected by contaminants at this site.

"'a" lf'1'-"clude rel iv abundance. speciel richnen, com oity or anizatioD, and biomass.

The objective of the environmental cvaluation for the Inactive Hazardous Waste Storage Area and

the Present Landfill will be to evaluate if the contaminants have caus or are causing any adverse

environmental impact. Thc data to be eolleeted will be uscd in • ction with cmting data to

determine the bioavailability and toxicity of the contaminants 0 t e flora and fauna in the area

of the Present Landfill.

The environme ntal evaluat ion will be conducted per u anee providcd in

Guidance for Superfund". Volumc II. Environmcn I valu tion Manu I (EPA 1989d) as part of

the Present Landfill Phasc II Remedial Invest" a . n ( , The scope of the investi ation will

include the collection of vegetation, small ma ma. hr pods. a d aqua tic life for determining

if bio- ccumulation is occurring, Thc radiocco~ tu (Rocky Flats Plant Radioecology and

Airbo rne Pathw y Summary Report) Rockwell Intcrn 986h). the Final Environmcntal

Impact Statement (DOE 1980). th soils a d rface wa r chemical data. and biological

parameters collected during this envi will be utilized to assess both the

current and future ecologleal impacts ,

,

I

I

.
I
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approach will be used. The toxicity-based approach involves the measurements of a biological

effect ssociated with exposure to complex mixtures. For this study, toxicity testing will include

acute and chronic toxicity methods for aqueous samples.

arget species will be choscn based on

antitativc d ta for species of eoneern,

fo the targct spccies, toxicological

reOect i erspecies extrapolation, acute-to­

gered and/or threatened species.

ry activities are presented in the -Ecological

nd Laboratory Reference" (U.S. EPA 1989c).

etRrirt..ullCptal evaluation for the two Operable U it 3 sitcs,

bjeenve of the evaluation will be dilcuned. Each

with itcms of evidence which would lupp~rt or fail to lupport

companying that conclusion. Any factors that limited or

conclusions win also be described. Information will be

of confidence in the data that was led to auen the lite and its

The concept of biomarkers is that selected endpoints (such as p ulation-ecosystem density,

diversity, or nutrient cycling), which are easured in individual or a . ms are typically comprised

of biochemical or physiological responses that can. provide en itlve indices of exposure or

subleth I stress . The most direct biomarker to assess e easurc tissuc residues,

which is a kcy componcnt of bio-accumulation.

histopathology, dctcrmination of skelctal abnormalif s, casurcmcnt of ga

and other various mcasurements (for cxamplc, en s).

.d{ 0

c

I
I
I

I
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