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1.0
INTRODUCTION

This document presents the work plan for the Phase I RCRA Facility Investigation/Remedial
Investigation (RFI/RI) for two Solid Waste Management Units (SW)(Q:) in Operable Unit (OU)
3, the Present Landfill (SWMU 114), and the Inactive Hazardoyé Waste Storage Area (SWMU
203) at the Rocky Flats Plant. It addresses characterization soq/:\te materials and soils in the
arca of these units. A subsequent Phase II plan will focus fh@witqg\ contamination and the

‘N\
~ =,

nature and extent of contaminant migration.
\\. ?
Ny
¢

ed program of site investigation and

This investigation is part of a comprehensive,/ p.
ial actions currently in progress at the
to the U.S. Department of Energy

Environmental Restoration Assessment and Response [CEARP]), pursuant to an Inter-
Agency Agreement (OAG) (DOE 1989) among-D .S.“Environmental Protection Agency
(EPA), and Colorado Department of H).. The JAG addresses Resource Conservation

and Recovery Act (RCRA) and Compréhendive’ Environmental Response, Compensation and
Liability Act of 1980 (CER been integrated with the ER Program. In
accordance with the dr Remedial Investigation and Feasibility Study

in this document are cob

and Corrective Me

delinecate the magnitude and extent of contamination at specific sites and evaluate potential
contaminant migration pathways. The third phase (FS/CMS) evaluates remedial alternatives and
develops remedial action plans to mitigate environmental problems identified as needing correction
in the section phase. The fourth phase (Remedial Design/Remedial Action) includes design and

1-1
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implementation of site-specific remedial actions selected on the basis of the third phase (FS’s
/CMSs). The fifth phase (Compliance and Verification) iniplement monitoring and performance
assessments of remedial actions, and verifies and documents the adequacy of remedial actions
carried out under the fourth phase. The initial phase has already been completed at the Rocky
Flats Plant (U.S. DOE 1986). This Phase I Work Plan initiates thq second phase of the ER
Program implementation for the Present Landfill. ;’

)J

Previous studies at the landfill site have identified the prese n |\:ll°ll that potentially
could impact human health and the environment if relcases %\th dfill. Corrective
measures are anticipated for the landfill and therefore;an RFI/FI is req

full nature and extent of contamination associated with'the site.

/

//

determine the

1.2 WORK PLAN SCOPE

This Phase I RFI/RI Work Plan presents a summary of éxj data and a sampling plan for soil

and source characterization. It d nt of the nature and extent of

groundwater contamination, although a are used as a means for evaluating

urces. The following previous studies were

plan. A more complete list of references is

tion Report (Rockwell International 1989c)

onitoring Reports (Rockwell International 1989a, EG&G

203) (Rockwell International 1988c)

e  Present Landfill Hydrogeologic Characterization Report (Rockwell International 1988d,
Appendix 6 to Rockwell International 1988b)

1-2
(4004-210-39(RFPT-4.10)(04/05/90).2
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Preparation of this work plan involved limited additional evaluation of existing data. The work
plan will serve as a framework for more rigorous RFI/RI activities that will be conducted
independently or as part of the Phase II RFI/RI process. This framework was established
considering October 1988 EPA RI/FS guidance.

Section 1.0 of this work plan presents introductory information an 'ﬂa";eneul characterization of
the region and plant sites. Section 2.0 presents a preliminary ct erization based on existing
data and conceptual model for the Present Landfill site. Thc<:ntiﬁcation of preliminary
alternative actions for remediation of the source, Secti 0, \Bhed on experience and
represents the range of actions normally implemented &t landfill n .‘X\ e discussion of
Applicable or Relevant and Appropriate Requiremedts (ARAR) (Section 4.(;;;e Baseline Risk
Assessment Plan (BRAP) (Section 8.0), and the Environmental Evaluation Plan (EEP) (Section
9.0), were reproduced with minor editing fro?r’ ( Phase III and Phase I1 Work Plans
for 881 Hillside and 903 Pad, respectively. Pi identification of data nceds and Data
Quality Objectives (DQO) (Section 5.0) were considering the preliminary site
characterization and conceptual model:
based on the existing data, to furthe itnaq\a_:;\:u ils and source.

1& J

The Rocky Flats Plan ment-owned, contractor-operated facility, which is part of the

nationwide nucl yeapons.prodyction complex. The Plant was operated for the U.S. Atomic
Energy Comhi . jts inception in 1951 until the AEC was dissolved in January
1975. honsibility for the Plant was assigned to the Enmergy Rescarch and
Development Administration (ERDA), which was succeeded by the DOE in 1977. Dow Chemical

(4004-210-39(RFPT-4.10)(04/05/90).3
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The primary mission of the Rocky Flats Plant is to fabricate nuclear weapon components from
plutonium, uranium, and other nonradioactive metals (principally beryllium and stainless steel).
Parts made at the Plant are shipped elsewhere for assembly. In addition, the Plant reprocesses
components after they are removed from obsolete weapons for recovery of plutonium.

Both radioactive and nonradioactive wastes arc gencrated in the pfoduction process. Current
waste handling practices involve onsite and offsite recycling of
of hazardous and radioactive mixed wastes, and offsite dis;

us materials, onsite storage
of salid radioactive materials at
o\ d radioactive wastes
occurred onsite in the past. Preliminary assessments underthe ER Pr midentified some of

the past onsite storage and disposal locations as potengial sources of environmental contamination.

another DOE facility. However, both storage and dis

1.3.2 Physical Setting

The Rocky Flats Plant is located in northern Jefferso , Colorado, approximately 16 miles

imately 6,550 acres of federally
, R70W, 6th Principal Meridian.
Major buildings are located within the ‘pla of 384 acres. The security area is

surrounded by a buffer zone of approxima acres (Figure 1-2).

1.3.2.1 Climate

ts Plant has a semiarid climate typical of the Rocky Mountain
region. However, the i the plant and the nearby slopes of the Front Range slightly

t, /although variable, are predominantly from the west-northwest.
winter, and the areca occasionally experiences Chinook winds with
our because of its location near the Front Range (U.S. DOE 1980).
Figure 1-3 shows the wind direction, frequency, and average velocity for each direction as recorded
in 1988 (Rockwell International 1989b).

gusts up to 100 mil

1-4
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Temperatures are moderate. Extremely warm or cold weather is usually of short duration. On
the average, daily summer temperatures range from 55 to 85 degrees Fahrenheit (f), and winter
temperatures range from 20 to 45 degrees F. Temperature extremes recorded at the plant have
ranged from 102 degrees F on July 12, 1971 to -26 degrees F on January 12, 1963. The 24-year
daily average maximum temperature for the period 1952 to 1976 was 76 degrees F, the daily
average minimum was 22 degrees F, and the average annual mean, was 50 degrees F. Average

7

relative humidity was 46 percent (U.S. DOE 1980). /‘
' / {

/ N

Based on precipitation averages collected between 1953 and’1 6,‘tb{inqgn annual precipitation

at the plant is 15.16 inches. Approximately 40 percent of the’precipitation falls \:lnring the spring

to August account for an additional 30

secason, much of it as snow. Thunderstorms from Juf
percent of the precipitation. Autumn and winte drier scasons, accounting for 19 and 11
percent of the annual precipitation, respectivel owfall averages 85 inches per year, generally

occurring between October and May (U.S. DOE

indicate that drainage flows (winds coming.d pff of the mountains to the west) turn and move
e River valley and pass to the west and north
of particular interest because they occur under

west cross section of-the/regional. The Denver Formation does not occur in the vicinity of the
plant. Groundwater occurs under unconfined conditions in both the surficial and bedrock units.
In addition, confined groundwater flow occurs in bedrock sandstones.

1-8
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1.3.2.2.1 Rocky Flats Alluvium. The Rocky Flats Alluvium underlies a large portion of the Plant.
The alluvium is a broad planar deposit consisting of a topsoil layer underlain by up to 100 feet of
silt, clay, sand, and gravel. Unconfined groundwater flow occurs in the Rocky Flats Alluvium
which is relatively permeable. Recharge to the alluvium is from precipitation, snowmelt, and water
losses from ditches, streams, and ponds that are cut into the alluvium. General water movement
in the Rocky Flats Alluvium is from west to cast and towards the draipages. Groundwater flow
is also controlled by buried channels in the top of bedrock. éwatcr in the Rocky Flats
Alluvium generally rises in response to recharge during t’! and declines during the
remainder of the year. Discharge from the alluvium occur m the colluvium that covers
the contact between the alluvium and bedrock along the es of the v eyi*;x'l’he Rocky Flats
Alluvium thins east of the Plant boundary and doe directly supply water to wells located
downgradient of Rocky Flats Plant (Rockwell lntfn),“:onl 1989d). '

{

13222 its. Various other posits occur topographically below the
Rocky Flats Alluvium in the Plant drainages. Col

slopes between the Rocky Flats Alluviu

terrace deposits including the Verdos) Slocum, an
the valley side slopes. Recent valley fi 'b

slope was.) mantles the valley side
s.>In addition, remnants of younger

viers Alluviums occur occasionally along
in the active stream channels.

icial units. Recharge is from precipitation,
water runoff, and by seeps discharging from
the Rocky Flats Alluvi
formations and streas difection of groundwater flow is generally downslope through

he course of the stream in valley fill materials. During periods

3. The Arapahoe Formation underlics surficial materials bencath the
of claystone with thin lenticular sandstones. Total formation
thickness varies up to 270 feet (Robson et. al., 1981). The lenticular sandstoncs are composed of
fine-grained sands and silts, and their hydraulic conductivity is low compared to the overlying
Rocky Flats Alluvium.

1-10
(4004-210-29(RFPT-4.10)(04/05/90).10
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The Arapahoe Formation is recharged by leakage from streams and groundwater movement from
overlying surficial deposits. The ‘main recharge arcas are under the Rocky Flats Alluvium,
although some recharge from the colluvium and valley fill alluvium likely occurs along the stream
valleys. Recharge is greatest during the spring and carly summer when rainfall and stream flow
are at a maximum and water levels in the Rocky Flats Alluvium are high. Groundwater movement
in the Arapahoe Formation is generally toward the east; although fl ( y‘thm individual sandstones
is not fully characterized at this time. Regionally, groundwate: 'in the Arapahoe Formation
is toward the South Platte River in the center of the Denve /ui(l\(lob;on et. al., 1981a).

\a

NN

<// N \, x

The Laramie F lies th
¢ Laramie 6!!(:9011 underlies the

claystone and a lower sandstone. The

low hydraulic conductivity; therefore, the

1.3.2.24

Arapahoe and is composed of two units, a thick

claystone is greater than 700 feet thick and is

The lower sandstone unit of the Larami i underlying Fox Hills Sandstone
known as the Laramie-Fox Hills
can be seen in clay pits excavated through the
of these units quickly flatten to the ecast.

as the northwestern corner of the plant and flows northeast
offsitc confluence with Coal Creck. An cast-west trending
plant separating the Walnut and Woman Creck drainages. North
d an unnamed tributary drain the northern portion of the plant
sccurity arca. The t Landfill is at the head of the unnamed tributary. These three forks
of Walnut Creek join in the buffer zone and flow off-site approximately 1 mile east of the

confluence. A number of man-made surface water diversions and storage ponds have been
constructed to control surface water discharge from the Plant. Discharge from the Plant occurs

1-11
(4004-210-39(RFPT-4.10)(04/05/90).11
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at seven locations in accordance with a National Pollutant Discharge Elimination System (NPDES)
permit (Rockwell International 1989b).

1.3.3 Surrounding Land Usc and Population Density

The Rocky Flats Plant is located in a rural arca. Approximately 50 percent of the area within 10
miles of the Rocky Flats Plant is in Jefferson County. The remai
(40 percent) and Adams County (10 percent). According to
75 percent of this land at that time was unused or was

er isi located in Boulder County
¢ 1973 Colorado Land Use Map,
;r\lqizﬁ(gre. Since that time,
ith levenllltqll ing subdivisions
being started within a few miles of the buffer zone. such subdivision is ted south of the

portions of this land have been converted to residential use,

Jefferson County Airport and several are located cast of the plant (Rockwell International
1989d). (/

Demographic estimates (Figure 1-5) for 1988 show tha imately 2 million people lived within
89b). Approximately 10,500 people

ous sector was to the southeast, toward
about 630,000 living between 10 and
registered by the Denver Regional Council of
metro region have shown distinct patterns of

within 6 miles of the Rocky Flats Plant. The ncarest educational
school, which is approximately 2.7 miles cast of the plant buffer

zone. The closesthospifal i§ Centennial Peaks Hospital located approximately 7 miles northeast.

(4004-210-39(RFPT-4.10)(04/05/90).12
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a. These population eslimates were calculated from 1980 census Iracl dala,
assuming uniform population distribution throughout each section.

b. Concenlric circles represent 1.6- 10 3.2-, 3.2- 10 4.8-, 4.8- 10 8.0-, 8.0- lo
16.0-km (1- 10 2-, 2- 10 3-, 3- 10 4-, 4- 10 5-, and 5- to 10-mi) bands.
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(0- 1o 20-, 20- 10 30-, 30- 10 40-, 40- lo 50- mi) bands.
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The closest park and recreational area is the Standley lake arca, which is approximately 5 miles
southeast of the plant. Boating, picnicking, and limited overnight camping are permitted. Several
other small parks exist in communities within 10 miles. The closest major park, Golden Gate
Canyon State Park, located approximately 15 miles to the southwest, provides 8,400 acres of
general camping and outdoor recreation. Other national and state parks are located in the

mountains west of the Rocky Flats Plant, but all are more than s away.

Some of the land adjacent to the plant is zoned for industri velopment. Industrial facilities

- in the plant boundary. Included are species of flora
represengati prairie, short grass plains, lower mountane, and foothill ravine regions.

Ripari the site’s watercourses. None of these vegetative species are on
the endange pecies 1 ockwell International 1989d) Since the acquisition of the Rocky

Flats Plant prope sgetdtive recovery has occurred as evidenced by the presence of grasses like
big bluestem and sideosts gama (two disturbance sensitive species).

The animal life inhabiting the Rocky Flats Plant and its buffer zone consists of specics associated
with western prairie regions. The most common large mammal is the mule deer, with an estimated

1-14
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100 to 125 permanent residents. There are a number of small carnivores, such as the coyote, red
fox, striped skunk, and long-tailed weasel. A profusion of small herbivores can be found
throughout the plant and buffer zone consisting of species such as the pocket gopher, white-tailed
jackrabbit, and the meadow vole (U.S. DOE 1980).

Commonly observed birds include western meadowlarks, horned lar ﬁ}ourning doves, and vesper
i ¢ scen in arcas adjacent to
lﬁ\gn several of the ponds.
Common birds of prey in the arca include marsh haw u?kgl ferruginous hawks,
rough-legged hawks, and great horned owls (U.S. DOE 1980). - N %‘

. /

I
{ .
1.4 SITE LOCATIONS AND D o
1.4.1 Present Landfill (SWMU 114)
The following historical pesépecti the Present Landfill and surrounding area is based entirely

on the 1988 Present ill

sparrow. A variety of ducks, killdeer, and red-winged black
ponds. Mallards and other ducks frequently nest and r

Figure 1-2 shows the general location on the plant
dfill was initiated on August 14, 1968, with a portion of the natural
from an onsite borrow area to a depth of up to 5 feet to construct

The landfill was oﬁ;ihilly constructed to provide a means for disposing of the plant’s non-
radioactive solid wastes. These wastes included paper, rags, floor sweepings, cartons, mixed
garbage and rubbish, demolition material, and miscellancous items. From 1968 to 1978, the
landfill received approximately 20 cubic yards of compacted waste per day. In October 1972, the

1-15
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policies concerning disposal of waste at the landfill were reviewed and judged to be in accordance

with applicable state and federal regulations.

The landfill was not intended to be used for disposal of radioactive wastes, and in December 1972,
guidclines were issued that addressed burial of radioactively contaminated wastes. These
guidelines set levels for the permissible radiation limits of wast /te,c'\;be buried, as well as the
minimum depth of burial and the maximum number of burials <;eu.
-”’A\\\ N
Additional guidelines were issued in February 1973 to conl{c;}/{ile burial pE %hd and liquid wastes
in the landfill. Detectable contaminant concentratio: re established ?Ots ific radioactive
materials, such as plutonium, in both solid and liquid’phases. In addition, prior approval was
required for the burial of "noncontaminated but tially hazardous solid materials.” and for all

liquids to be disposed of in the landfill.

options r: e correction of the problem, including excavation. The selected
action which is-di
collection syslenu\ hQ:l} the landfill.

, Was to construct surface and groundwater diversion and leachate

The Health Physics Operation unit of the Plant began a program in 1973 to monitor the waste for
radioactivity after it had been dumped and before compaction and burial. A logging procedure

1-16
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was instituted at that time to maintain control of where the wastes originated in the event

radioactive contamination was identified.

After radiation monitoring was completed, cach waste layer was compacted and covered with 6

inches of soil from onsite stockpiles. The disposal of wastes continued in this manner until the

waste layer was within 3 feet of the final eclevation. The lift was k’gleted by the addition of a
4

19: landfill, the total landfill

on h!al observation (Rockwell

ve i'oqelqua full 3-foot layer of

3-foot-thick layer of compacted soil. In different sections
thickness consists of between one and three such lifts. B
International 1988) some arcas of the landfill surface may

compacted soil.

approximately 300,000 square feet. The
,000 cubic yards. Of this total, the
65,000 cubic yards comsisted of

By 1974, the landfill had expanded in surface u:{gi

volume occupied by the landfill was estimated 26

cover material occupied 30,000 cubic yards. The
compacted waste intermixed with the daily cover materi ced during disposal.

During this time, a project was initiat : ion of a surface water and groundwater
diversion and leachate collection systems sence of tritium source in the landfill.
These systems included a engincered po! ankment cast of the landfill, a groundwater
intercept and diversion systed aihe i oundwater, a leachate collection system, and

surface water control dj ¢ west pond (Pond No. 1) was to impound

leachate generated b ) ;
. Pond No. 2 was also to collect intercepted groundwater, as

for any overflow frqm F
i at for Pond No. 2 included a low permeability clay core keyed

needed. Thee

The collection systems consisted of a surface water interceptor ditch and a combined leachate and
groundwater interceptor ditch. The surface water collection system intercepted any surface water
runoff flowing toward the landfill and directed it away from the landfill. The leachate collection

1-17
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constructed in 1981 to extend the groundwater barriers already in place. The slurry walls were
intended to reduce groundwater migration into the expanded landfill. These slurry walls were tied

into the north and south arms of the groundwater diversion system

When disposal continued after 1974, waste was placed in the collection trenches, and the cast face
of the waste arca was advanced, eventually filling in the west "d arca. The volume of the
landfill in 1986 was estimated by using topographical maps and
collection trenches. These calculation showed that approximate 160*(100 cubic yards of material
had been dumped between 1974 and 1986, for a total lan ume of 255090 cubic yards. This
volume includes solid wastes, wastes with hazardous cpqntuenu, and sonN:ovc; material.

//

Between 1986 and 1988, waste was disposed of at z of 115 cubic yards per work day (Rockwell

alculating the volume of the

International 1988b). Using this same rate, and'th 260 work days per year for 4 years,
n disposed of since 1986. Daily cover
aterial disposed. The volume of

405,000 cubic yards.
in subsection 2.2.1. In 1987,

mmendations for the landfill identified 144
dfill. These are also presented in subsection
pus constituents ceased to be disposed of in the

and west ponds in 1973, surface runoff, groundwater, and leachate
ged to these ponds. There is no documentation of the flow rates
e systems. When the landfill was expanded in 1981, the leachate

collection system and wést pond were buried. The groundwater diversion system was also at least

partially buried.

1-19
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Until January of 1974, the water collected in the ponds was pumped to the solar evaporation
ponds. At that time, it became necessary to dispose of the water elscwhere, and the water was
diverted to a manhole northwest of Building 990. This line discharged to Pond B-2 in the Walnut
Creek drainage.

By September 1975, the water was no longer pumped to the ’xa‘;\thole but was sprayed on
sprayficlds adjacent to the landfill. One of these sprayficlds was .<$- to 3 1/2-acre plot, located
approximately 1,000 feet northwest of the cast pond. This nofilugn)ﬁeld was used for spraying
water collected in the west pond. Initially, the spray line ne ,p/proxmh(glynpnh-south however,
in about 1975, the line was moved to an cast-west duf?m Two other q)u@lds were located
along the banks of the cast pond and were used fof‘ spfay evaporation of water collected in the

east pond.

Acceptability guidelines for spraying were muc&\by the Environmental Control and Analysis

Group of Rockwell to ensure that water sprayed fron:\ d would not cause erosion or other
harm to the environment in, around, (\dowmam of the si

water grab samples and procedures fo

esc guidelines included weekly
ion for spraying. Authorization was
obtained from the Manager of Enviro: ysis dnd Control’s office. The weekly grab
samples were analyzed for gross alplu, gross betd, gamma emitting isotopes, and tritium. Control

guides were established fo ch parameter. ing on the north sprayficld ccased in 1981.

landfill (Figure 1-6~and Pldte 2-1) and was actively used between 1982 and 1987. This description
of the site and its history is from the 1988 closure plan (Rockwell International 1988c). This arca
was operated as a hazardous waster storage arca for both drummed liquids and solids. Fifty-five
gallon containers with free liquids were stored within fourteen cargo containers. One additional
container was used to store spill control items such as oil sorbent and sorbent pillows. Figure 1-6

1-20
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is a diagram of the hazardous waste storage arca as it looked during maximum waste inventory.
During maximum inventory the hazardous wastc arca comsisted of eight 20 foot long cargo
containers each capable of holding eighteen 55-gallon drums, and six 40 foot long cargo containers
cach capable of holding forth 55-gallon drums. Fifty-five-gallon drums were placed and conveyed
in the cargo containers on rollers constructed of aluminum. Two conveyors extended along the
full length of the cargo container. A three-foot wide aisle, wide e y‘ to permit inspection and
access, extended down the center of the cargo container. The rollers clevated the drums
approximately two inches above the catch basin floor (Bakey, m b .
V4 N S

The cargo containers were modified to meet the requirements for wconm_ gﬁﬁntainment under
6 CCR 264.175 and 40 CFR 264.175. Containers p‘cr: fitted with appropriate signs, air vents,
{fforded by a catch basin constructed of 11-
t of six inches within each cargo

containing at least ten percent of the total

electrical ground and locks. Spill containment

gauge steel with a welded steel rim with a

container. The basins as designed, were capable

Some storage of drummed solids (55-
Small spills of less than reportable quanti have occurred in this arca during transfer
operations. Total liquid stor i e fourteen cargo containers was 21,120 gallons.

RCRA wastes were
coolants; wastes machi cutting, and lubricating oils; organics and acids. Two of the 20 foot

long cargo con to store PCB contaminated soil and debris, as well as PCB
contaminatgt out of service (Baker 1988).

During ! y 1987, all cargo containers were hoisted intact onto flatbed trailers
and transpe ent outdoor location in the parking lot, immediately west of the

perimeter security zone (Baker 1988). The inactive Hazardous Waste Arca has been left vacant.

1-21
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20
PRELIMINARY SITE CHARACTERIZATION

Existing data were compiled to summarize the site’s physical characteristics, nature of potential
contamination, and pathways to human receptors or the environment. The existing data were
obtained from a number of previous site investigations as sumn?éz,dd in subsection 2.1.1. The
descriptions of site physical characteristics and nature of contaf iniiipn presented in subsections

2.1 and 2.2 were combined to develop a site conceptual m 7'&\1&5;601: 23.

N\,

\

2.1 SITE PHYSICAL CHARACTERISTICS //\ \
/

a description of the landfill’s history

are presented in subsection 1.3. Details of t dfill site and landfill structures are
presented in this section.

R

2.1.1 vi v

T,

N\

v\
A number of previous investigations have bccb’Z
tion. Previous studies that were the primary

ducted at the site for the purpose of evaluating

physical characteristics and_potential contami
sources of information £o/l'itﬁi—?yo?k plan ar
information used in the f;repn tion of -this._work plan was cither developed as part of, or
v
d

ted in subsection 1.2. The majority of the

summarized in, the

following, brief sum s of the results:

.f/.

)
. Mgk urvey ot}'{n

low levels oﬁqptﬁne were detected and other unknown compounds were present in the
landfill soil gas.

» Geotechnical engineering study for proposed landfill expansion (Lord 1977). The
claystone bedrock bencath the landfill was judged adequate to serve as a hydraulic

2-1
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underbarrier, and the overburden soils were judged adequate for daily landfill cover

(Rockwell International 1§8éb).

» Geotechnical engineering study for landfill remediation (Zeff et at. 1974).
Recommendations were made and plans developed for a gronndwater diversion and
leachate collection system around the perimeter of t}é landfill. (Design drawings
included in appendix to Rockwell International l988b)

/' / x»._

* Geotechnical engineering study for three potenté,éture iihqgﬁ sites and subsurface

exploration at Present Landfill (Woodward-Clevenger 1974). %'“l‘bg\;i/ork included 47

2.1.2 Geology \\\\\\\/\, N
The Present Landfill site ge/ologx\ns summarizéd by the following discussion and by the cross
sections presented in Figure /sm 2-3, an A surficial geology map was presented in the
hydrogeologic chanct;(:z(xon r/cfpo International 1988d). The cross sections in
Figures 2-1 through 2-4 987 (and some previous) boring data. Boring and
well data from 1989 ope ¢ presented in Table 2-1 (EG&G 1990a). Well locations and
e following description of geology is based enmtirely on

sections are s
Rockwell Inte atlonal

2121

Surficial matenals in thg fandﬁll arca consist of the Rocky Flats Alluvium, colluvium, valley fill
alluvium, and artificial fill or disturbed ground, which unconformably overlic the bedrock units.
In addition, there are a few isolated exposures of claystone bedrock located along the side slopes
of the drainage. Rocky Flats Alluvium caps the top of the slopes on the north and south 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
PRESENT LANDFILL PROPOSED VERSUS ACTUAL COMSIRUCTION DETAILS FOR THE 1989 MONITORING WELLS

Proposed Actual proposed Actual Proposed Actual
proposed Actual Completion Completion Screen Screen Total Total
Well No. Well No. Zone Zone Interval (ft.) Interval (ft.) Depth (ft.) Depth (ft.) Reason(s) for Deviations

LF-0V 8106089 13-20 3.66-23.2 20 26.47 Bedrock at 22.7%; screcned landfill dcbris
and alluvium.

LF-02 8206189 28-33 25.9-35.36 33 36.61 screened 5-15' below al luviumybedrock
contract.

LF-03 8206289 32.37-41.82 33 43.05 screened sandy interval from 34.5 to 61.0';

no weathered sandstone encountered.

LF-04 8206389 4.0-13.5 15 14.74 gedrock at 13.3; screened bottom 10 of
slluvium,

LF-05 8206489 Kass(w) arf/Kass A s 3.25-10.0 18 11.35 Encountered subcropping sandstone from 1:5°

&% 9.5'; screened slluvium and weathered
sandstone.

» LF-06 8206589 Kass(w) Kass(w) 25 36.24 Encountered weathered sandstone form 21.5-
34.5'; screened bottom 10* of weathered
sendstone.

LF-07 Mot Drilled arf N/A 3.5-13.5 Insufficient Qac for completion.
LF-08 8206689 Kacl : Kacl 14.5-24.5 screened 5-15' Dbelow al luvium/bedrock
contact.
LF-09 8206789 Kass(w) Katl 13-23 reened 5-15' below sl luvium/bedrock
act; no weathered sandstone encountered.
LF-10 8206889 Qc Kecl 3.5-10 8.0-17.45 10 18.2 /1 flelent colluvium for completion;
) . 5-15' below colluvium/bedrock
‘_f’ !,.*‘ contact.
LF-1 8206989 Kacl Kecl 6-16 11.8-21.3 16 7.5/  screened $-15' below slluvium/bedrock
{ / contact.
» v
LF-12 8207089 Kass(w) Kass(w) 32.5-53 31.32-53.00 53 54.00 Encountered weathered sandstone and sandy

interval 31.5-60.0'; screened upper 20" of
sandy interval/sandstone.

qug\rtr‘\|.hl't\\0h|¢l-l.'.U
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PRESENT LANDFILL PROPOSED VERSUS ACTUAL COMSTRUCTION DETAILS FOR THE 1989 AND PRESENT MOMITORING MELLS

Proposed Actual Proposed Actual Proposed Actual
proposed Actual Completion Completion Screen Screen Total Total
vell No. Well No. lone Zone Interval (ft.) Interval (ft.) Depth (ft.)  Depth (fto) Reason(s) for Deviations

LF-13 8207189 Kass 68-78 70.98-75.43 78 77.76 Screened sandy interval from 70.98-75.43"

(based on geophysical logging).

LF-14 8207289 J/ Qg 3.5-13.5 5.2-14.65 13.5 15.89 Moved south due to Inaccessibility.
i Insufficient alluvium for completion;
screened 5-15' Dbelow sl luvium/bedrock
contact.
LF-15 Not Drilled Kacl : NA 2.5 N/A Insufficient ac for completion.
N
(After HRG 1990a)
Qaf: Artificiat fill
aovf: valley Fill Alluvium
orf: Rocky Flats Alluvium
oc: Colluvium /\
Kecl: WUeathered Bedrock Claystone
Kass(w): Weathered Bedrock Sandstone P i
Kass(u): Unweathered Bedrock Sandstone \\\:’
NN
J/ N »
>\
/ /\ N
\\/"

eyby\rcra\tables\tabled: 1.tk
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fill or disturbed surficial materials are present within the boundaries of the landfill, along man-
made drainage ways surrounding the landfill, and northwest of the landfill. Valley fill alluvium

is present along the unnamed tributary channel.

The Rocky Flats Alluvium in the landfill arca is described as a generally poorly sorted,
s between 6 (Well No. 72-

approximately 18 feet where

unconsolidated deposit of clay, silt, sand, gravel, and cobbles. It
87) and 27 feet thick (Well No. 60-87) with an average thickn
undisturbed. Lenses of sand, gravel, and clay within th

ts Alluvium have been
-

. ”\\
\\\V ;;,
N

ing to the unnamed tributary; however, only

correlated between wells that are close to each other.

Colluvial materials are present on the slopes descend
Well Nos. 7-86 and 8-86 penetrated colluvium ig

predominantly of clay with common occurrence ndy glay and gravel layers.

icipity of the landfill. Colluvium consists

d and gravels with occasional cobbles.

in_the vicinity of the landfill. The first type is comprised of
from excavations of Church Ditch located northwest of
enginecered fill associated with the building of the east pond
tributary. The core of the ecast pond dam was constructed of
nd pés with the outer shell being composed of clayey sands, gravels, and
cobbles. These mate were obtained from borrow arcas.

The second type of artificial fill consists of the waste and cover soil materials comprising the
landfill source. The source fill is described as a mixture of clay, gravel, coarse sand, asphalt
fragments, wire, plastics, surgical gloves, wood particles, and other materials associated with

2-9
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landfilling activities. Thicknesses of the source fill material, where drilled, ranged from
approximately 1.5 feet to approximately 27 feet in the center of the landfill (Woodward-Clevenger
1974). Based on recent observations of the landfill and considering previous subsurface data, the
maximum waste thickness toward the central-cast portion of the landfill is estimated to be on the
order of 40 to 45 fect. This has not been substantiated by boring and/or survey data.

a"t
f‘/ /

2.1.2.2 Bedrock Geology e

The Cretaceous Arapahoe Formation underlies surficial piat Iﬁ:\gh&(reunt Landfill. Six
wells were completed in various zones of the bedrock dyring the 1986 nd‘i@:f drilling programs.
The Arapahoe Formation beneath the landfill consists of claystone and interbedded sandstones
pfered in Well No. 8-86.

and siltstones with a thin isolated shale layer encd

The Arapahoe Formation was deposited by mear cams flowing generally west to east off

the Front Range. Sandstones were deposited as braided stsgam channel deposits and overbank

splays. Claystones were deposited in bat

In addition, Well Nos. 58-87, 64-87, 70-87, and 72-87 encountered shallow or subcropping bedrock
sandstones. These sandstones are generally composed of moderately to well sorted, subrounded
to rounded, very fine- to medium-grained quartz sand. Cementation generally increases with depth
as weathering decreases. Sandstone bed thicknesses ranged from approximately 2.5 feet in Well

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 laminae of fine silt and clay. Crossbedding was also

noted in Well No. 9-86. Weathered sandstone is lithologically similar to unweathered sandstone.

Siltstones were encountered in the Arapahoe Formation associated with the sandstones as

gradational units of silty sandstone or sandy siltstone. Well No/ 9,86 encountered relatively
gain at 139 to 144 feet.

N\

N

homogeneous layers of unweathered siltstone at 89 to 122 feet an

Subcropping sandstones were encountered during drilling for, .'m7, 72-87, and 70-87.
.

Subcropping is defined as consolidated sandstone directly underlying the onsplidated surficial

another. Plate 2-1 shows the estimated areal e subcropping sandstones beneath the

alluvium inferred from these two wells based on a 3.5*fqot-thick unit and a 7 degree easterly dip

Approximately 3.2 feet'e Ycropping sandstone was encountered at Well No. 65-87 while Well
No. 64-87 found

Groundwater occur arficial material (Rocky Flats Alluvium, colluvium, valley fill alluvium, and
artificial fill) and in AYapahoe sandstones and claystones at the Present Landfill. These two
hydraulically connected flow systems are discussed separately below. This discussion is based on
Rockwell International (1988d) and more recent groundwater level data presented in Rockwell
International (1989a) and EG&G (1990a).

2-11
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2.1.3.1 Groundwater System in Surficial Materials

Groundwater is present in surficial materials at the Present Landfill under unconfined conditions.
Groundwater recharge occurs as infiltration of incident precipitation and from localized spraying
of water from the landfill pond. In addition, intermittent recharge occurs as infiltration from
f;ﬁarge from the water table

é:d, crecks, and springs.
em'into the underlying bedrock

ditches and crecks and possibly as seepage from the landfill pond.

occurs as evapotranspiration and as seepage into the lan

Groundwater is also discharged from the surficial groundwateyp’s

groundwater system. NN\
\\‘\-

The surficial groundwater flow system is dynamig/ with relatively large water level changes

occurring in response to precipitation events and cam and ditch flow (Hurr 1976). There are

also seasonal variations in the saturated thic rficial materials. In general, water

level data for wells completed in Rocky Flats ¢ valley fill, and disturbed ground are

1988 for the 1987 wells. Hydrographs

the Residual Drawdo ; the method of Bouwer (1978), and slug tests were
analyzed by the mefhod of B r and Rice (1976). Results of these tests are summarized in
Table 2-2. Test : ¢ presented in Rockwell Intenational 1988d.

/s) (1300 feet per year [ft/yr]) at Well No. 60-87 to 1.6 x 10° cm /s
ith a geometric mean of 2.4 x 10* cm/s (240 ft/yr).

2.13.1.1 . Natural groundwater flow in the
vicinity of the Present Landfill is generally castward through the alluvium following original
natural topography toward the center of the drainage. In order to control groundwater flow in and
around the landfill, a two-part groundwater diversion and leachate collection system was

2-12
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Woodward-Clyde Consultants

constructed in 1974. This system was intended to collect and divert groundwater around the
outside of the landfill and to collect leachate generated in the landfill and discharge it into the

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

To some extent, the effectiveness of the groundwater diversion and leachate collection system may
be judged based onm existing water level data. The investigatj ’;';»for the Present Landfill
Hydrogeologic Characterization Report (Rockwell International B&Xi:cluded constructing three
alluvial monitoring wells along a section just upgradient (west) of th est end of the groundwater

diversion and leachate collection system (Section E-E’) and seven a)kqn:‘ibqonitoring wells along

ate center of th\c‘h{a‘v (Section D-D’).
and Sections D-D’ atid E-E’ are shown

an approximate north-south section through the approxi

The locations of these sections were shown in Plate 2-
in Figures 2-3 and 2-4, respectively. Water level ydfographs for these 10 wells were previously
presented in Figures 2-5, 2-6, and 2-7. A ic surface map based on May 1986

groundwater level data is presented in Figure

indicate the groundwater is drawn
down toward the groundwater diversion ang tion system. However, water level data
the system. Therefore, it can not be
determined if the system is collecting and divpfting all alluvial groundwater at this location.
Similarly, no conclusions can’'b Wi ectiveness of the leachate collection system at
this location.
In general, the ground? data from the seven wells along Section D-D’ show water levels

within the landfill si mewhat lower than those outside of the groundwater diversion

(Figure 2,7) jadi cyclic fluctuations of abut 10 to 12 feet in the water level just inside
n the two wells just outside of the southern landfill boundary were

groundwater in Well No. 63-87 at the time of the first measurement in
is in water level in Well No. 64-87 may have indicated the groundwater

concluded that tk

1987 and the fluctuativ
diversion and leachate collection system was functioning intermittently. Additional data indicate
water levels in Well No. 63-87 are relatively stable and that Well No. 64-87 has undergone a
number of significant fluctuations. The fluctuating levels in Well 64-87 may be in direct response

2-17
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to precipitation events although this has not yet been evaluated. The original plans for the system
indicate the maximum water levels in Well No. 64-87 ﬁc near the original ground surface
clevation in that arca. This indicates the potential for groundwater within the landfill to have
exited to the south above the top of the clay barrier separating the groundwater diversion
component from the leachate collection component of the systen subsection 2.1.5). There °
may also be a potential for groundwater inflow to occur into the lhrongh alluvial materials
benecath the system at the locations shown in Plate 2-1 (see s ion 2.1.5).
In addition to the groundwater diversion and leachate colléo{sys\te-\l\grﬁnchu excavated
the landfill (see

hese slurry trenches were conmstructed to

into rock were constructed on the north and south

des of the east portio

subsection 2.1.5 for a more complete description).

The locations of the north and south slurry trenches are'shown.jin Plate 2-1. The well pair 67-87
pair 67-87 and 68-87 indicate the

water levels are generally within approxi .2 0.0.3 foot of each other. Evaluation of the

degree of hydraulic continuity existing acre

tests in these two wells.

h slurry trench. Consequently, evaluation of the
s difficult. Well No. 70-87 was dry January through
hickness of approximately 7 feet in April 1988. Water has been
since then.

dentified in Well Nos. 72-87 and 70-87 (Rockwell International
vell International 1988d) that approximately 40 percent of the
lain by subcropping sandstone. This suggests that some degree of
hydraulic continui j extend across the castern portion of the south slurry trench when

saturated alluvium is present.

2-19
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Woodward-Clyde Consultants

2.1.3.2 Groundwater System in Bedrock Matcrials

Groundwater flow in the Arapahoe Formation occurs within sandstones, siltstones, and claystones.
Groundwater recharge to the Arapahoe Formation occurs as infiltration of alluvial groundwater.
ter in surficial materials
(Hurr 1976 and Rockwell

In general there appears to be a downward gradient between gro

and bedrock. This has been demonstrated previously at the
International 1986b, 1988a). Table 2-3 presents vertical hydraulic ients presented by Rockwell
International (1988d) for alluvial/bedrock well pairs 7-86 and drock well), 10-86 and 9-86
(bedrock well), and 40-87 and 41-87BR. Calculated verti i 5@ about 0.2 to 0.5.

obson et al. 1981a). A site-specific
ne (Weston 1988) because it was not

injous sandstone bed at appropriate

(Rockwell International 1987b) and on regio
horizontal gradient was not calculated for Arapahoe

d in a common

believed that any two wells were comple

locations to do so.

dstones were estimated from drawdown-recovery
h 1987, and packer tests performed in 1986 and

Hydraulic conductivity values for Arapahc

drained by an castward flowing unnamed tributary to North Walnut
Creek. Th pon ated immediately downstream of the Present Landfill on the unnamed
tributary collects't ce runoff and leachate from the landfill. The unnamed tributary joins
North and South Walnut Creck approximately 0.7 mile downstrecam of the eastern edge of the
plant security arca before flowing off site.

The surface of the landfill is generally poorly drained. Based on the topography shown in Plate
2-1, the average ground surface slope across the landfill is approximately 1.5 percent down to the

2-20
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TABLE 2-3
VERTICAL GRADIENTS
T
; Elevation of
iop of Level Saturated Elevation of Separator Downview
‘ i lnlctval Saturated Thickness Vertical
| Well No. Midpoin Interval ®) Gradient
7-86 mo 16 Qo - 5917.66 5919.21
o 56.83 0.33
8-86 5901.87 " , ' s, 73 1/92 f 5862.38

. &

N

- 10-86 5987.93

20.09 113.32 0.18
9-86 5967.84 <\
“ \
7 ‘g} ‘\\
40-87 5879.39 5884.19 - 5881.23 5880.31 /' AN\
38.44 ASMB . 045
/S
41-87 5840.95 5801.57 - 5788.99 sis.28 / /
<<, .f;{;‘
Potentiometric Surface Values Based on April 11, 1988 Measurements
(After Rockwell International 1988b)
(MS)(4004-210)(rfped23. i (04/05/90).1
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D rasdiosn Slug Packer
Recovery Test Test”
well No. Lithology Test (cav/s) (cmv/s) (emy/s)
>
8-86 Claystone - / - 5.7 x 1077
Urweatheres Sandstone 7x10° -
9-86 siltstone . o ® 2.0 x 10°°
Unweathered Sandstone 4x10° 9.0 x 10°°
N,
\ .
41-878R Claystone - N e 6.7 x 107
Unweathered Sandstone - 2.78 i‘»lg\’\ b3 3.1 x 1077
' 4
4
B82065898R Weathered Sandtone - 5.8 x 10°¢
5.8 x 10”7
82070898R Weathered Siltstone 2.3 x 10°¢
82071898R Urweathered Siltstone 1.4 x 1077
1.5 x 1077

(After BGRG, 19902)

* Represents geometric

mean value from three t ‘W s

2-22




Woodward-Clyde Consultants

east. However, the ground surface_ is irregular and hummocky, resulting in impeded surface
drainage. Standing water collects in many areas during precipitation and snowmelt. Run on to
the landfill is controlled by a perimeter interceptor ditch around the north, west, and south sides
constructed during the 1974 improvements. This ditch is an approximate 3-foot deep trapezoidal
ditch with a 5-foot bottom width. The north and south bnncheyol; this ditch discharge into
natural drainage features that drain to points downslope of the /e"i},»ﬁond embankment.

&

The landfill pond is recharged by groundwater and n;tféfﬂo\ﬁ' ﬁgl\n the landfill located

upgradient. The potentiometric surface map (Figure 2-8).indicates N\%ﬂ flow from the
landfill is in an easterly direction toward the cast pond: The polentiome\t i
indicates groundwater levels well above pond level gn phe north, west, and south sides. Therefore,

pond locally flows toward the pond.

surface map also

During subsequent expansion of the landfill in 1982, the groundwater diversion was extended using
soil-bentonite slurry walls. The slurry walls were intended to reduce migration of groundwater

into the landfill area.

2-23
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The subsurface drainage system consisted of a combined leachate and groundwater interceptor
ditch. The leachate and groundwater collection system components were constructed between the
surface water interceptor ditch and the landfill, to divert groundwater flow around the landfill, to
collect leachate generated in the landfill, and to provide an expanded disposal area. The two-part
system was constructed by excavating around the perimeter of the som wastes to depths of 10 to
25 feet. The trench excavation for the system was 24 feet wide ;f the base, as shown on Figure
2-9 (Rockwell International 1988b). /‘ “'\»

sand and gravel blanket installed along

the trench face. This blanket was designed to jfitefcept groundwater and drain to a 6-inch-
. The intercepted waters could then

be discharged to the west pond, east pond, or'tq drainage downslope of the east pond
Control of discharge was accomplished by a series o (Plate 2-1). On top of the sand and
gravel blanket, a 10-foot-wide clay ba ated the groundwater collection
system from the leachate collection sy; n sections and details indicate the trench

profile sheets in the same set of plans
he bedrock surface at some locations. The
d in Plate as potential breaches beneath the system. The
leachate collection systen d of a 5-foot:\thick gravel backfill placed in the bottom of the

trench on the landfill side
was intended to retai
1988b).

Between 18 b e collection and groundwater diversion system was buried with
jring Jan 3. Lateral extension of waste placement has resulted in wastes being
located beyoad tt of the subsurface drains (Rockwell International 1988b). The castward
expansion covered farge points of the leachate collection system into the west pond.

It is not clear how the groundwater diversion and leachate collection system is functioning. Water
level data (subsection 2.1.3) indicate groundwater outside of the landfill is probably not drawn
down toward the system in the north and south sides at Section D-D’ (Figure 2-3). In addition,
water levels within the landfill are relatively high, sometimes higher than those on the outside.

2-24
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Considering the poor surface drainage conditions of the landfill, much of the groundwater within
the landfill could be from direct vertical infiltration of precipitation and snowmelt. It is not known
how much, if any, recharge occurs through or beneath the groundwater diversion system. Drainage
of leachate out of the leachate collection system is probably impeded since the discharge points

into the west pond have been covered.

2.1.5.2 Slurry Walls PR
4 ‘A\\ b
NN\
Two soil-bentonite slurry walls were constructed in 1981 to extend hw}grsadwater barriers
already in place. The locations of the slurry walls arg’shown in Plate 2-1. slurry walls were

constructed to reduce groundwater migration from north and south into the expanded landfill.

Design drawings of the conmstruction are pre n_ appendix to the 1988 closure plan

(Rockwell International 1988b). These slurry d into the north and south arms of the

groundwater diversion system (Plate 2-1). The were to tie into the clay barrier

constructed in 1974.

te the slurry walls extend into the
in at the connections. Where the slurry walls
intersected the groundwater, d i " heir west ends, the existing perforated pipe was

gravel drain was intergdp ¢ connection of the groundwater diversion drain
across the slurry trend! hfopgh the new segment of pipe. As a result, if these pipes were to
be damaged or clog e suld be no outlet from the groundwater diversion system. The

2.153

In 1974, a new cast pond’embankment was constructed in approximately the same location as the
original dike for Pond No. 2, 1,500 feet cast of the 1974 landfill position. The new embankment
was an engineered dam structure with a spillway and was designed to retain the majority of the
water in the channel. A low permeability clay core keyed into bedrock was constructed within the

2-26
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embankment to reduce secpage through it. The remaining shell of the embankment was

constructed of more pervious silty to clayey granular soils.

2.1.5.4 Inactive Hazardous Waste Storage Arca

F ;’

topage Arca (SWMU No. 203)
ubsection 1.4.2. This area

\\

cc appears flat and ncarly

Plate 2-1.

The history and operations of the Inactive Hazardous Waste
located near the west end of the Present Landfill are
currently consists of a vacant gravel-covered pad. The
level. The location of the Inactive Hazardous Waste Stor

2.2 NATURE OF CONTAMINATION

ists of edited excerpts from Rockwell
ell International (1987¢c), and EG&G

The following summary of the nature of cont
International (1988b), Rockwell International (1988d
(1990a).

2.2.1 Source

The landfill was designed fof disp plant’s nonradioactive solid waste, including paper,
rags, floor sweepings, ; bage and yubbish, demolition materials, and miscellancous
items. Little testing } p acterize the in-place wastes. However, in 1986

d to identify waste strcams gencrated at the Rocky Flats Plant
t time, approximately 1,500 waste strecams were identified. At

and 1987, studies were
(Weston 1986a, b nd d):

the time of dy,-338 of these vagle streams were being sent to the landfill for disposal, which
included aste streamy identificd as nonhazardous solid waste (Table 2-5) and 97 solid waste

streams that.contained hazardous waste or hazardous constituents (Table 2-6).

ste streams being disposed of in the landfill included office trash, empty
cans and containers, us€d filters, and various electrical components. Also included in this waste
strecam were dried sanitary sewage sludge, solid sump sludge, and other miscellancous sludges.

The nonhazardobs so

The waste streams identified as hazardous fell into four general categories. The first consisted
of containers partially filled with paint, solvents, degreasing agents, and foam polymers. Another

2-27
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BUILDING  WASTE
NO. NO.
m 06780
m 06630
m 06610
m 06820
m 06680
m 06640
m 064650
m 06670
m 06800
m 06650
m 06760
m 06740
121 04810
121 04780
123 02830
123 03080
123 03000
123 02880
123 03070
126 01910
126 00010
124 00020
124 00030
124 01660
125 02550
125 02730
130 07350
130 07400
130 07330
130 07390
130 07360
130
130
223
331
kX))
333
333
333
333
333
333
333
333
333
333
333
334
334
334
334
334
334 07140
334 07160
334 07120
334 07130
335 07040
373 11640
439 00070
439 00110
439 00060

Solid Waste Stream to Landfill

WASTE NAME

developer and fixer containers
kimwipes and rags

toner and dispersant containers
empty developer and fixer container
empty solvent containers

empty toner containers
kimwipes and rags

empty ink cans

kimvipes and filmpacks
demineralizer system filters
kimwipes and rags

empty chemical containers
solid waste

gun patches

waste resin
batteries,metalwire,used elec.c
empty vials

waste resin

kimwipes

settling basin sludge
microstrainer backwash
clarifier underflow
sand filter backwash
dried sludge

kimwipes

oil filters

copy machine toner
rejected bags

ous solid waste
scrap metal
fluorescent light tubes
used filters

metal and silica waste
fire extinguisher chemicals
sump sludge

kimwipes and rags

empty cans and containers
metal chips

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

TABLE 2-5
(1986)

WASTE TYPE

solid

pty containers
solid
solid
solid

empty containers

empty containers

empty containers
metal

QUANTITY
GENERATED

10

Lbs/yr

gal/yr
gal/yr
gal/yr
gal/yr
lbs/yr

gal/yr
(bs/yr

Date: June 1, 1988
Revision No.: 0

GENERATION
FREQUENCY

as needed
continous

2 per month
as needed

1 per month
3 per week
continous
3-4 per month
as needed

1 per month

as needed
intermittant
continuous
batch
continuous
batch

batch
continuous
batch

intermittant

as needed

as needed

as needed

as needed
intermittent
twice per month

as needed

1 filter/2 years
daily

as needed

daily

s needed
weekly

as needed

as needed

as needed
intermittent
as needed
yearly

a8 needed
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BUILDING  WASTE

NO. NO.
439 00090
440 00140
440 00180
440 00160
440 01390
40 00200
) 00220
442 00260
442 00250
445 15340
445 15280
445 15260
445 15290
445 15270
445 15300
449 11070
449 11060
449 11090
454 11890
457 11860
00910
00940
23630
00600
23770
00770

WASTE NAME

kimwipes

aluminum and sst chips
kimwipes and rags
empty containers
kimwipes and rags
kimvipes and rags
toner

respirator cartridges
defective HEPA filters
trash

trash

carbon dust

steel shavings

carbon scraps

steel scraps

rags

empty paint cans and containers

miscel laneous trash
sump sludge

sump sludge

used kimwipes and floor
used kimwipes

bijur filter screen
used kimwipes and rags
bijur filter screen
used oil filters

used kimwipes and gloves

used kimwipes and floor dry

kimwipes and rags
nuocure

metal chips

bijur filter screen
used kimwipes and gauze
kimwipes and floor dry

Solid Waste Stream to Landfill

........

(1986)

WASTE TYPE

empty contai Prs
solid /

solid
empty containfers
solid

/\\n h e 500

QUANTITY
GENERATED

nNVIoN

A §

Date: June 1, 1988
Revision No.: O

GENERATION
FREQUENCY

...................

UNITS

intermittent
intermittent

once/6 mon

to be determined
as needed
once/6 mon

as needed
a8 needed
once/6 mon

once/6 mon
to be determined

once/6 mon

to be determined
as needed
once/6 mon
intermittent

...................................................................................................................
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BUILDING  WASTE
NO. NO.
460 00820
460 00830
460 01110
460 01100
460 00450
460 01270
460 23650
460 23790
460 01240
460 09000
460 23640
460 23750
460 01190
460 01340
460 01170
460 01120
460 00630
460 01110
460 23740
460 23720
460 01070
460 00760
460 01320
460 01180
460 00780
460 00980
460 01010

750 09100
750 09020
750 09110
750 09070
750 09060
750 09090
770 22570
770 22650

Table 2-5

Solid Waste Stream to Landfill

WASTE NAME

...................................

used kimwipes
used oil filters

empty containers

kimwipes and rags

used kimwipes and rags (ult)
kimwipes

spron filter

bijur filter screen
empty containers

used oil filters
turret res. filter
inline coolant filter
kimwipes

kimwipes and rags
sludge

kimwipes and rags

film packs

empty containers

rough inline filter
oil filter

used kimwipes and floor
used kimwipes

kimwipes

used oil filters

used kimwipes and floor
metal chips

used oil filters

metal cuttings

empty toner/developer containers
empty fixer/developer containers
kimwipes

microfilm wrapper

empty containers

kimwipes

(1986)
WASTE TYPE

solid /

A
empty contai :<

N
NN
., . N\

containers

empty containers

empty containers
empty containers

empty containers

QUANTITY
GENERATED

0 lbs/yr

N 2

.............................................................................................

A A N s

Date: June 1, 1988
Revision No.: 0

GENERATION
FREQUENCY

as needed
as needed
intermittent

to be determined
once/6 mon
once/6 mon
as needed
as needed
to be determined
as needed

intermittent
once/6 mon
once/6 mon

1 to Z.yun
intermittent
intermittnat
continuous
as occurs
daily

daily
continuous

once per month
intermittent
as required
intermittent
continuous
intermittent
intermittent
occasionally
daily -

...................
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Table 2-5
Solid Waste Stream to Landfill
(1986)
BUILDING WASTE
NO. NO. WASTE NAME WASTE TYPE
770 22640 metal chips/scraps metal 7/ /
m 22250 empty containers & surgical gloves solid / f
g 22470 plastic scraps ¢
m 22450 metal chips

22460 combustibles

12010 empty containers
12030 soiled kimwipes
12040 empty containers
15040 trash in canisters
15210 sanitary trash

15050 metal/wood shavings
15060 sanitary trash
15090 sanitary trash

15210 metal /wood shavings
15140 trash

15310 sanitary trash

19050 sanitary trash

15480 trash

15400 kimwipes

19060 metal shavings/fines
15730 water chiller filters
15460 plastics grindings
19200 machine fines
15410 mixed trash
19190 sanitary trash
grindings metal

06490 empty containers
oily rags

kimwipes
soiled ki-im

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

12020 wood & plastic chips/dust

rags w mineral spirits

toner & dispersant containers
empty paint containers
empty toner/dispersant containers

containers

empty containers

containers

empty containers
solid
solid

2-31

QUANTITY
GENERATED

...............

2000

500
2000
1000

500
1300
1000

300
10
500
300
500
500
1000
200

50
240
260

200
5000

100
100

40
54750

UNITS

lbs/yr

gal/yr
lbs/yr

Date: June 1, 1988
Revision No.: 0

GENERATION
FREQUENCY

biweekly

every 2 weeks
daily

weekly

daily

mkly (200 Lbs./w
occasionally
weekly (40 lbs/wk)
weekly (40 lbs/wk)
continuous
continuous
continuous
continuous
continuous
continuous
continuous
continuous
continuous
continuous
pericdically
continuous
monthly
continuous
continuous
continuous
continuous
continuous
intermittent
intermittant

per year

weekly/monthly
intermittant
intermittent
daily

daily

daily

daily
intermittent
daily

daily

daily
intermittent
daily
monthly
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Date: June 1, 1988
Revision No.: 0
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Table 2-6
Hazardous Waste Stream to Landtjll
(1986) £
>

QUANTITY GENERATIOM
GENERATED  UNITS FREQUENCY

------ eee secscsces secscscsscssscssscssscncesssssscsss oececssssssgessfones .--:\\:-.---.... esessss sssssesssssemssccens

»
w
w

C07890010526
BUILDING  WASTE

NO. NO.
m 06700
123 03100
123 03120
123 02930
123 03160
125 02560
125 02640
125 02580
334 07070
367 06930
377 09960
440 01500
440 00120
440 01460
440 01410
440 00390
2%} 00170
440 01470
440 01480
440 01440
440 01420
463 00320
Lbb

(22

-,

film packs and positives ‘\ 50 lbs/yr

broken badges as occurs
waste vials \\. 100 batch

waste resin 5 batch

waste resin 100 as required
filters - Change once/year
silicone oil filters 5

kimwipes 100 continuous
mineral and asbestos dust 200 u whu
empty cans, bags and containers 100

oil filters 5 po Mlo
kimwipes and rags from paint booth 500

composite kimwipe drum 600

foam trimmings 200

empty paint cans 100

metal chip dumpster 2000

R- 2640

kimwipes and rags 500

kimwipes and rags 500

kimwipes and rags
paint filters
contaminated rag as needed
continuous
varies

intermittent

ggc:::c:c:c:cac:c:c:h¢g§§§§§§§is

460

460

460

460

460

460

460

460

460

460 1

460 0
460 0
460 0
460 0
460 0
460 solid 50
460 metal 0
480 solid 40
460 - metal 0
460 02270 metal chips metal 0
460 02370 metal chips metal 0
460 23550 metal chips metal 0
460 01370 film packs solid 30
‘60 02390 metal chips metal 0

(Afuz'waﬂxn 1986a, b, c, d, 1987)
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Date: June 1, 1988
Revision No.: 0

GENERATION
FREQUENCY

..................... eccscscssssscsnne

periodically
as needed

varies
intermittant
as needed

intermittant
yearly
continuous
continuous
none

daily

daily

daily

once per day
daily

daily

2/week
infrequent
infrequent

continuous

infrequent
weekly
weekly

€07890010526
Table 2-6
Hazardous Waste Stream to Landfill
(1986) g

BUILDING  WASTE /A QUANTITY
NO. NO. WASTE NAME WASTE/ j&\ GENERATED UNITS

........................................................ ecscccccfes eesseod

/ NN\

460 02410  metal chips metal \/ N 0
460 02500 metal chips . 0
460 23570 metal chips N 0
460 02340 metal chips 0
460 00590 mercury light bulbs 5
460 02320 metal chips 0
460 02400 metal chips 0
460 23590 metal chips 0
460 01780 empty containers 100
460 02380 metal chips 0
460 02330 metal chips 0
460 01580 kimwipes and rags 165
460 02360 metal chips 0
460 02450 metal chips 0
460 23600 metal chips 0
460 23530 metal chips 0
460 02310 metal chips 0
460 23470 metal chips 0
460 02430 metal 0
460 02490 metal 0
460 02420 metal 0
528 10
549 containers 100
562 20
668 50
705 15
708 200
727 100
™ 5
m 15000
m 4000
775 200
776 365
776 containers 365
776 containers 365
776 1200
776 4000
776 365
e 10000
780 50
780 50
881 10000
881 100
881 o
886 03180 kimwipes solid 10
886 03200 chemicals in cabinet organic 50
910 06340 filter backwash aqueous 100000
991 07490 reject ri solid 1880

(After Weston 1986a, b, c, d, 1987)
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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 filters,
oil filters, and other used filters that may have contained hazardous constituents. The final
category conmsisted of metal cuttings and shavings, including mineral and asbestos dust, and

miscellaneous metal chips coated with hydraulic oil and carbon tetyféyloridc.

/
/
s

In the fall of 1986, wastes with hazardous constituents ceased to 6& disposed of in the landfill.
This policy was implemented through the tightening o ngi\ﬁhqéihc\procedures and the
implementation of the findings of the Waste Stream Identification and bhqn rization Reports
(Weston 1986a, b, c, d, 1987).

In September of 1973, tritium and strontium

sanitary landfill by the Lawrence Livermore La

landfilled waste to try to identify the sg
(remainder of subsection 2.2.1) is takey
of 1974, the results from strontium 89-

Lawrence Livermore Laboratories sample th

Samples of groundwat

only one sample (from

Results for tritium were more consistent. Monitoring wells were installed a number of different
times resulting in approximately 57 wells installed directly in the landfilled waste or directly below

the saturated waste materials by the end of the investigation. Elevated tritium readings were

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

2-34
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S O G A N S G D R D B G B aBE BN = .
STRONTIUM IN LANDFILL PONDS

MO, 1984 1980 1979 1978 1977 1976 1975 1974 1973
JAN. n.a.2 N.a. n.a. N.a. n.a, £ N.Q e
FEB. N.a. N.a. n.a. <3 Na.d, n.a.
n. .
MAR, 243 n.a. 1.2 <3 €3 - - - n.a.
o . (=)
APR., n.a. n.a. 5.7 <3 <3 ' n.a.
o o
> >
MAY n.a. n.a. N.a. <3 3.5 ” 3 n.a.
> - >
JUNE n.a. <3 <3 3.3 - n.a.
> >
) < <
, JULY n.a. <3 B n.a.
1 > >
- -
AUG, n.a. <3 <3 3 4.5 = - n.a
2 < > >
N w ™
SEP. n.a. <3 <3 4,1 Nl N n.a.
5.0 \§i\\. a =
F i m ™
oCT. 7.9 <3 <3 4.4 E 4,3 E <3 6ds 7 B 16
340 3 W 3 W i
NOV. n.a. <3 <3 3.6E 5.8E 3.6 ng. /<10 16
<3 W <3 W /
DEC. n.a. 0.6 <3 3.7 E 45 E n.a. n.a. NS 3 n.a
<3 M <3 W
NOTES

(1) Results prior to April 1983 were for 895r+ 9°Sr in most cases, exept for 1973 and units are pCi/l.
(2) n.a. means not analyzed. 89

(3) EPA Drinking Water Stapdard: °°Sr=80pCi/1, 905r28pCi/1.

(4) Local Background for “~Sr=2pCi/1.

(Fram Rockwell International 1987c)
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the water near the tritium source were as high as 301,609 pCi/l (TH-46). The depth of the tritium
source, total activity, conﬁguration; and container, if any, are unknown. It was estimated in 1974
that the waste containing the source was dumped in approximately 1970. The wells nearing the
castern end of the landfill exhibited decreasing tritium concentrations. Seeps of leachate at the
castern end of the landfill had tritium concentrations of 5,000 to 7M pCi/l in 1973/1974. The
Derived Concentration Guide (DCG) (based on a Department ij’érgy [DOE] August 5, 1985
memorandum using DOE dose limit of 0.1 rem/yr to membe oKllge public from all pathways,
dose conversion factors given in the memorandum, and m&q& liters/day for water)
for tritium is 2,000,000 pCi/l. The current EPA and ado stamh(dfo: drinking water is
ard (based on al‘k‘wtember 30, 1986
ritk equal to that from a dose rate of 4m

20,000 pCi/l, the proposed EPA drinking water
Advanced Notice of Proposed Rulemaking, and

The leachate and runoff water collected is pétern leachate pond was found to contain 1,800

to 7,922 pCi/l of tritium in 19

ntrations in this pond decreased with time (922
80). Table 2-8 shows the tritium concentrations

adfill pond was removed for landfill expansion in

d for the purpose of characterizing the mature and extent of
contaminated nd benecath the landfill nor at the inactive hazardous waste storage
ble to assume that the nature of contamination is similar to the
groundwater contamination (see subsection 2.2.3). Since much of the waste volume is saturated,
it is likely some soil contamination exists immediately bencath and downgradient of the landfill.

2-36
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2.2.3 Groundwater

Since little data exist on the nature of contamination in the soils and source at the Present
Landfill, a comparison of upgradient with downgradient groundwater quality data was used to
identify potential contaminants within the landfill.

In order to facilitate the interpretation of groundwater con )&'o‘n at the Present Landfill, a
background characterization program was implemented /o de ,_L:xthq_yspatial and temporal
variability of naturally occurring constituents. Fieldwork-was con(ﬁétq{hu_%%& and a draft
the entire Rocky Flats/site was prepared

gulatory agencies (Rockwell International

Background Geochemical Characterization Report fe
by Rockwell International and submitted to th
: groundwater, surface water, sediments,
and geologic materials, and identified preliminar) i | boundaries of background variability.
nd water were addressed by placing

andfill in"1987 according to the CEARP Phase 2 Site Specific
Nos. 58-87, 59-87, 60-87, 61-87, 62-87, 63-87, 64-87, 65-87, 66-87,

monitor groundwater-quélity and water levels within the landfill, in sandstone units that subcrop
beneath the landfill, and in the weathered claystone. Thirteen wells (B106089, B206189, B206289,
B206389, B206489, B206589, B206689, B206789, B207889, B206989, B207089, B207189, and
B207289) were actually installed.

2-37
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T O W i B i S G O SECEE I EE B I E B Ee .
TRITIUM IN WESTERN LANDFILL POND L
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 520 844 775 1303 1323 1837 7922
APR. 886 886 944 1113 1431 924 n.a.
MAY | ANE 805 956 818 1121 1445 n.a.
JUNE 0 816 720 740 1172 984 5875
JULY 694 953 856 1378 1520 4797
AUG . 1022 983 1305 1258 3724
2
P ser. 768 863 1143 1777 5056 34,000
8 39,000
® 57,000
oCT. 1 869 1762 3304 n.a.
NOV. 678 <i:;/4334\;? 81 <iﬁ\K}oos 1553 1800 n.a.
DEC. 530 436 863 880 “a>T06] 1542 n.a. n.a.
NOTES: /
(1) Units are pCi/1. l/
(

( From Rockwell International 1987c)
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Quarterly monitoring of the wells at the landfill was initiated immediately upon their completion
and development. The 1986 wells were sampled once during 1986 and quarterly during 1987, 1988,
and 1989. The 1987 wells were sampled once during 1987 and quarterly during 1988 and 1989.
The 1989 wells were sampled once in late September 1989. (The September 1989 samples for the

1989 wells were considered fourth quarter samples.) AL
s"‘f ?
/ ,,f”"
Results of hydrogeologic investigations of the Present Landfj (Kgckwell International 1988d)

suggest that the groundwater diversion system may not isoldte ?lﬁ&! from the surrounding

wells w d surrounding the
s the landfill ributes calcium,

iron, manganese, and strontium to the

groundwater. Based on alluvial groundwater quality data
landfill, Rockwell International 1988d states that i

bicarbonate, and to a lesser extent, sodium, sulf
wall had similar concentrations of

pray irrigation operation north and
alth significance of the water quality

2231 A

Groundwater & there are arcas of alluvial groundwater at the landfill that appear to
have elevated concentrations of 1,1,1-TCA, TCE, barium, calcium, iron, magnesium, manganese,
sodium, strontium, zinc, sulfate, chloride, total dissolved solids (TDS), tritium, and uranium. For
pre-1989 wells, this asscssment is based on second quarter 1989 volatile organics, dissolved metals,
and inorganics data, and second quarter radiochemistry data. Fourth quarter 1989 inorganics data,
and to a lesser extent, dissolved metals and volatile organics data, exist for the 1989 wells. The

2-39
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(Continued)

BACKGROUND GROUND-MATER (ROUND 1
TOLERANCE INTERVAL UPPER LINITS
OR MAXIMUM DETECTED VALUE

valley Fill Weathered Weathered Unweathered
Col luvium Alluvium Claystone Sandstone Sandstone
Anslyte (2 Samples) (8 Samples) (4 Samples) (2 Semples) (7 Samples)
Other ¢
Total Dissolved Solids \5:\ 947 320* 170* 1761
Carbonate g ND ND ND (34
8icarbonate mg/ 79 400* 140* 412
Chloride mg/\ 40.29 1"* 154 607
Sulfate mg/ 150 L 16* 950
Nitrete mg/\ 0.69* 0.58* 1.6* 0.610
Cysnide mg/ ND 0.0036* ND ND
pH ceve 8.68 (6.12) 8.2% (7.4)** 7.5% (7:2)** 10.57 (7.43)***
pissolved Radionucl ides
Gross Alpha pCi/t ™ 13*
Gross Bete pci/zt 2* 15
Uranium 233, 234 pci/t L 12.936
Uranium 235 pCist 0* 0.135
Urenium 238 pCizt 0.6* 3.3507
strontium 89, 90 pcizt 0 § -0.1* 0.2*
Plutonium 239, 240 pei/t 0 = 0.01* 0.000
Americium 241 pcizt 0 0.01* 0.019
Cesium 137 pcizt 0 . 0.3* 0.7*
Tritium pCi/zt 309 100* 100* ™ |
\
J
¢
N\ 7
. . Maximum Detected Value

ND
(9]

Minimum Detected Value

It is conjectured that bentonite may have been introduced into
A bentonite/water slurry has a pH between 10 and 1",

Not Detected at Contract Required Detection Limit

Tolerance Internal Lower Limit for Two-Sided Paramcter

(After Rockwell International 1989c¢)

eghy\rere\tebles\tt bl 4. 0sp

the screened section of the well during placement of the

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

installation of several 1989 monitoring wells.

Based on the number and concentration of the inorganic parameters exceeding background levels,
groundwater at Well Nos. 63-87 and 70-87 within the landfill was most elevated above background,
at Well Nos. 65-87 and 72-87 was moderately above backgroun at Well Nos. 58-87, 66-87,
67-87, 71-87, B206089, and B206489 was slightly above backgro d.étoundwater at all other wells
i “although it was noted that
ing the upgradient Well

completed in the Rocky Flats Alluvium did not appear con

der of magnitude
greater than the proposed concentration limits (5 g/l and 3.9 mg/l, respectively). At both
/1), TDS (597 mg/1, 581 mg/] [second

concentration limits.

Although insufficient samples exmecl/c;m arter 1989 radiochemical analysis for Well No.
63-87, and tritium was at backgroun %2' ns duting the second quarter 1988, tritium
concentrations ranged from 1,800 + 1& l V l & 100 pCi/l in the first, third, and fourth
quarters of 1988, respectively.-Zing and copper éxceeded background (background is the proposed
concentration limit) in . 58-87 (zinc'pnly), 66-87, 67-87, 70-87, and 72-87.

Landfill is observed to impact groundwater quality
through increased major-ign, ifpn, manganese, and zinc concentrations. Stromtium and copper
concentrations-were a . ical of most sanitary landfills, there were areas of elevated

uranium axd jfitium.

Geneull’;‘Q

were present

tamination as low and sporadic in occurrence. TCE and 1,1,1-TCA
limits in Well Nos. 65-87 and 66-87 during the second quarter, 1989.
The frequent occu of these compounds in other quarters suggest TCE and TCA are
contaminants at Well No. 66-87, and TCE is a contaminant at Well No. 65-87 (and Well No. 72-87
based on data from previous quarters).

ile organi

(MS)(4004-210-39(RFPT4.20)(04 /05 /90) 42




Woodward-Clyde Consultants

Methylene chloride, toluene, and chloroform were cach present in at least one sample from almost
every landfill area well in 1988 (including upgradient Well No. 10-86). However, these compounds
were also commonly found in the laboratory blanks and were not detected in second quarter 1989
samples from these wells. This suggests these concentrations may have represented laboratory

contamination.

2.2.3.2 Downgradicnt Valley Fill Groundwater Quality

Wells Nos. 7-86, 40-87, 42-87, 6-86, and 5-86 are located progressively t of the Present
Landfill and are completed in the valley fill materi pt for dissolved metals and volatile
organics data for Well No. 42-87 during second q 1988 and 1989, these wells were either dry
d quarter 1989 dissolved metals

ganic and radionuclide data, indicated

or an insufficient sample existed for chemical
and volatile organics data, and the first quarter
groundwater at Well No. 42-87 is not contaminated.

The high concentrations of analytes 't . ing the first quarter 1988 were not
gradient of the landfill (Well No. 42-
87), indicating that another source of water may exist downgradient of the landfill.

characteristic of the groundwater within

alpha (110 pCi/l), total uranium (169 pCi/l),
" ride (271 mg/1), and TDS (7,430 mg/l) exceeded

strontium (7.9 mg/1) /
nits at Well No. 5-86, the source of this groundwater is under

the proposed concent

Well Nos. B206189, B206689, B206789, B206889, B206989, and B207289 were installed in 1989 to
s weathered claystone at the Preseat Landfill. Some fourth quarter
1989 data were available for these wells: inmorganics data for Well Nos. B206189, B206289,
B206689, B206789, and B206989; dissolved metals data for Well Nos. B206189 and B206789; and
volatile organics data for Well Nos. B206689, B206889, and B206989. Well No. B207289 was dry.

2-43
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Chloroform was the only volatile organic compound present above detection limits in groundwater
samples from the weathered claystone. It occurred in the sample from Well No. B206889 (7 sg/1).
Because chloroform is not an apparent contaminant of alluvial groundwater at the Present
Landfill, this datum may not have significance with respect to contamination characterization.

Inorganics were above background levels in all five wells for which iporganics data were available.
The proposed concentration limit for TDS (400 mg/1) was d at Well No. B206169 (720
mg/1) and B206789 (1,200 mg/1), and the proposed m;j&hith sulfate (250 mg/1) was
also exceeded at Well No. B206789 (590 mg/l). ide did mot exegced the proposed
background (03‘ g/1) at Wells Nos.
9 (32 mg/1). As nitrate concentrations in

concentration limit in any well. Nitrate was elevate}
B206669 (1.1 mg/l), B205789 (6.3 mg/l), and B
alluvial groundwater within the landfill are genéraly be

5 mg/l, further sampling and analysis
would be required to understand the occurre nitrate levels in weathered bedrock.
Nitrate was not elevated in weathered sandstone Well NoB207089 adjacent to Well No. B206989.

Dissolved metals above background e'&kg 189 or B206789 included calcium,

o. B

lithium, manganese, molybdenum, sele m\%e;hun, and zinc. Concentrations of these
metals notably exceeding background incl ed litKium in Well No. B206789 (0.2 mg/1; background
[bkg] 0.005 mg/l) and i both :lglp 17 and 130 mg/l, respectively; bkg 37 mg/l).
alluvial groundwater at Well No. 64-87 (0.355
was below background during the subsequent two
issolved metals data have not been received for Well No. 64-87.
tz":tet understand the alluvial/bedrock groundwater interaction
at this locatioh. Addition er quality data are necessary to determine the significance
No. B206789, which significantly exceeds the proposed

quarters. Fourth qu

This informatio is|ece

Well Nos. B206589 and B207089 were completed in the weathered sandstone at the Present
Landfill. Only fourth quarter 1989 inorganics data are available for these wells. Elevated TDS,
sulfate, and chloride occurred in groundwater at both wells. Concentrations were more notable
in Well No. B207089 were sulfate (460 mg/l), chloride (520 mg/l), and TDS (1900 mg/l) all

2-44
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exceeded the proposed concentration limit in Well No. B206589 (550 mg/1). Sulfate and TDS in
this well were similar in magnitude to the alluvial groundwater in this vicinity (Well No. 72-87);
however, chloride was considerably higher in the weathered sandstone groundwater (57 mg/1) than
in the alluvial groundwater (<16 mg/l). The alluvium was dry in the vicinity of Well No. B207089,

which did not allow a comparison to be made.

2.23.5

Well No. 8-86 is located immediately east of the lahdfill; and Well Nos. 41-87BR and B207189 are
downgradient of the landfill embankment in thé ugnamed tyibutary on North Walnut Creek. For
Well Nos. 9-86, 8-86, and 41-87BR, the followis ment was based on second quarter 1989

rd first quarter 1989 volatile organics,

Bedrock groundwater at Well Nos. 41-8

elevated concentrations of barium, calcium, maghesium (Well No. 41-87 only), manganese (Well

ace intervals. However, the upgradient bedrock
Atrations of some of these constituents. Well No.

d in alluvial groundwater within, adjacent to, or immediately
.| It may be concluded that the quality of the groundwater in this

groundwater was higher salinity than groundwater in surficial materials. The concentrations of
the above cited metals and inorganics are not notably above background levels.

Based on an examination of alluvial water quality data from wells within the landfill, it appears
the landfill is impacting groundwater with major ions, manganese, strontium, iron, tritium, and

2-45
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uranium. High salt concentrations further down the drainage (Well No. 5-86) may result from
another unidentified and possibly natural source. Bedrock groundwater quality may be influenced
by mineral dissolution within the sandstone and claystone. High salt concentrations observed in

bedrock wells are not seen in alluvial groundwater within the landfill.

% xcerpts from Rockwell

by an eastward flowing unnamed

2.2.4 Surface Water

The following description of surface water quality consists’ of
International (1988d). The Present Landfill area is dr
tributary to North Walnut Creek. A landfill retenti nd, also known e east pond, is

ibutary of Walnut Creck draining

ky Flats Plant site characterization

i b«:\teh}o date conmsist of samples collected in August 1986 and
September 1987 from the landfill pond, and from historical data. The 1986 and 1987 samples were

were detected but noj’exceed the water quality criteria. The only trace metals exceeding the
surface water quality criteria were manganese and iron. TDS also exceeded the surface water

quality criterion. Elevated TDS, iron, and manganese are typical of landfill leachate.

2-46
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TABLE 2-10

ANALYTE CONCENTRATIONS IN LANDFILL POND
COMPARED TO SURFACE WATER CRITERIA

Surface Water Surface Water
Concentration Quality
Analyte Range * riteria **

METALS (mg/1)

Silver
Aluminum

Calcium
Magnesium
Sodium
Potassium
Chloride
Sulfate
Bicarbonate

(MS)4004-210)(rfpsd21 | .I)(04/05/90).1
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TABLE 2-10
(continued)
Surface Water Surface Water
Concentration Quality
Analyte Range * Criteria **
MAJOR IONS (mg/1) (cont.) /P
Nitrate <0.2 10
TDS 533-1082 500
AN
RADIONUCLIDES (pCIN)
Gross Alpha 0(7)-23(11 15
Gross Beta ll(S)-27}oz()f 50
Plutonium 0.00(.97 =OQ/ 40
Uranium
233 + 234 0.0(2.0-1.1(.2) 40
Uranium 238 0 00( 55)-1.0(.2) 40
Americium (X)( .04) 4
20,000

Tritium nw

* Based on August 1986 and September 19l7

** From SDWA MW&:&
/N

N

(Source: Rockwell &@ﬂ

(MS)4004-210)rfpe2 1 1 HIN04/05/90).2
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Comparison of the historical gross alpha, gross beta, tritium, nitrate, pH, total organic carbon
(TOC), conductivity, chemical oxygen demand (COD), metals, and TDS data show the water
qualiiy of the west and cast ponds to be similar. At times both gross alpha and gross beta
exceeded the water quality criteria in both honds. At times, tritium was also clevated (on the
order of 1,000 pCi/l), which would appear to be related to the th’ disposal of tritium in the
landfill. Tritium concentrations in the west pond during the years 1974 through 1977 were higher
than in subsequent years, but they are below the surface wagér ity criterion. Gross alpha,
gross beta, and tritium were lower during the 1986 sam ﬁ\‘e\
historical data. There are inadequate data to interpret the ificance’ i¢_finding; however,
i water quality for:‘:;‘u?t or west landfill

t pond relative to the

in general, there are no apparent historical trends

ponds (with the exception of tritium in the west

225 Air

of years. The active ‘;n P

levels, mois

3. condacted at the landfill to evaluate the levels of methane and hydrogen
sulfide being genera y the landfill. The results of the survey are presented in an appendix to
the Present Landfill Closure Plan (Rockwell International 1988b). The results of the survey did
not indicate significant methane or hydrogen sulfide generation by the landfill. However, readings

A soil-gas survey w.

from the portable gas chromatograph used in the survey did indicate the presence of other
compounds, which were neither identified nor quantified as part of the survey.

2-49
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23 SITE CONCEPTUAL MODEL

A site conceptual model was developed based on the site physical characteristics and nature of
contamination discussed in subsections 2.1 and 2.2. This model is intended to describe known and

suspected scores of contamination, types of contamination, affected contaminant migration

pathways, and environmental receptors. It will be used to assist in idéntifying sampling needs and

potential remedial alternatives.

2.3.1 Sources of Contamination

i

The primary source of contamination at the Pr Landfill is the landfilled wastes. At the
e primary source of contamination is
been contaminated by leachate from

4

Inactive Hazardous Waste Storage Are (SWM

contaminated soil near the ground surface. So
the landfill and sediments deposited by or in contami surface water may be comsidered
secondary sources of contamination.
secondary source of contamination exi i dwater level data indicate water occurs
within the wastes. Therefore, contamina

a secondary source of contamination.
23.2

Little direct characte
date. Most of what vh.is based on waste stream identification studies (see subsection 1.4.3)

and groundwat ur{ace “watep quality monitoring. As discussed in subsection 2.2,
ground r /monitoring has' indirectly identificd a number of potential contamisants in the

e
landfill{ G dfill appears to have elevated concentrations of 1,1,1-TCA, TCE,
ium, manganese, sodium, strontium, zinc, sulfate, chloride, TDS,
of sanitary landfills, groundwater quality has been impacted through
increased major ion, manganese and zinc concentrations. There are also elevated uranium
and tritium levels in some arcas. Soil contamination at SWMU No. 203 bhas not been

characterized.

¢ types of contaminants in the landfill has been conducted to

tritium, and ur

2-50
(M5)(4004-210-39(RFPT4.30)(04 /05/90).30




Woodward-Clyde Consultants

2.3.3 Release Mechanisms/Affected Media

Contaminants in the landfill may have inincted the soil and bedrock beneath the landfill and the
groundwater within and downgradient from the landfill. Groundwater within the landfill may also

have migrated into the pond or drainage downstream of it thereby ing the quality of surface

water and sediment.

dfill could impact air quality. A
previous soil-gas survey identified only low concentrations of nethg ,\gydrogen sulfide.
ot identified or qn;\ntiﬁ’ed.

The potential generation and/or migration of gases in th

However, organic compounds were also detected bu

The primary mechanism for release of contamjfapts from the Present Landfill into the affected
ic svastes and then out of the landfill.

tion of precipitation and also possibly

media is by percolation of groundwater through

Groundwater occurs within the landfill as a result ofinfi

1 or beneath the
en distribyte contamination vertically downward and

e&éwwmdude the runoff of storm water,
t

‘lh(vpound surface, and percolation of groundwater

from infiltration of groundwater throu, ster groundwater diversion system.

Groundwater flow exiting the wastes
laterally downgradient. Secondary r
migration of landfill gases cither laterally
through contaminated soils, “The primary mech s for release of contaminants from SWMU
dfill was d by wind dispersal of gases or contaminated

pathways to a receptor are therefore either by seepage (where
groundwater the ground surface) or by water supply wells tapping the affected
groundwater. Other ure pathways include wind dispersal of contaminated dust or soil gas,

and surface water runoff and sediment transport.

2-51
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2.3.5 Receptors

Table 2-11 summarizes potential receptors of contaminants via the various exposure pathways
described above. For each pathway, there are three potential routes by which contaminants may

find their way into a receptor: ingestion, inhalation, and dermal At/.ct.

2-52
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TABLE 2-11
POTENTIAL RECEPTORS
Exposure Route to Receptor
Pathway Receptor
Human Biota
7
Area Site 1'767(.] Aquatic
Visitors Visitors /
Groundwater Ingestion X X < /\\ N
Inhalation X X N\
Dermal Contact X X ~.\>
Wind Ingestion X X
Inhalation X J X
Dermal Contact X < X 3 X
Surface Water Ingestion < X
and Inhalation X
Sediments Dermal Contact X

(4004-210)(rfpsd. vib)(03/27/90).1




3.0
DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES

This section identifics potential technologies applicable to closure and corrective action at the
Present Landfill and the Inactive Hazardous Waste Storage Arca. T
based on the preliminary site conceptual model developed in Sectio )20 This Phase I RFI/RI
Work Plan is the first step in the evaluation process illustrated 4n Figure 3-1 and focuses on
mue I RCRA Facility

nd screening of technologies, and

rce remediation.

identified technologics are

potentially contaminated soils and source characterizatio
Investigation (RFI) Report will include final identificati

assembly and initial screening of alternatives for soil

This section consists of three parts. Subsectiop’3,1 provides an overview of the Environmental
veloping and screening of remedial

ions applicable to the preliminary site

discusses the general data requirements for

v

3.1 ALTERNATIVES DEVELOPMENT

igations and Feasibili di nd ERCLA (USEPA 1988a),
Ideuribed for RCRA corrective action programs in RCRA

(69)(4004-210-39)(RFPT-4.30)(04 /04 /90).1




The alternatives development process steps (Figure 3-1) for the landfill and inactive storage arca

are discussed below:

e Develop site closure and corrective action objectives based on: chemical- and

radionuclide-specific standards; site-specific, risk-related ors; and other criteria as

or classes of action are genmerally refepfed’to as general response actions in EPA

guidance.

eneral response action. For example,

the general response action conmnment fo ndfill can be further defined to

include the capping and ver cal arric ology groups. Screening should eliminate
those groups that are not tech\n e site.

ology p options for each technology group to select a

o Identify and screen technology groups for

r ¢ach grou der consideration. Although specific process
ive-gdevelopment and evaluation, these processes are
nge of process options within a general technology
il-bentonite slurry wall may be selected as representative of
used for technical and cost comparisons.

representative technologies into site closure and corrective action
dfill and inactive storage areca that represent a range of treatment
mbinations, as appropriate.

e  Screen the assembled alternatives against the short- and long-term aspects of three broad
criteria: effectiveness, implementability, and cost. Because the purpose of the screening

3-2
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evaluation is to reduce the number of alternatives that will undergo a more thorough and extensive

analysis, alternatives will be evaluated in less detail than subsequent evaluations.

The preceding six steps will be documented in the Present Landfill Phase I and Phase II RFI
Reports. The final step, involving a detailed analysis of each alternative, will be performed during
the Corrective Measures Study (CMS). During detailed analysis,

-against the nine specific evaluation criteria listed below:

ch alternative is evaluated

e Overall protection of human health and the en ment
¢« Compliance with Applicable or Relevant

 Long-term effectiveness and permanenc

o  Reduction of toxicity, mobility, or vol

e  Short-term effectiveness

¢ Implementability

e Cost

e  State acceptance

¢ Community acceptance
The above criteria are described-in the CERCLA EPA guidance document (1988a). The initial
. gause all alternatives must be satisfied before

two criteria are considered hold criteria b

further consideration g The next five criteria are considered the primary
inal two criteria, state and community acceptance,

decision-making process after completion of the CMS.

RESPONSE ACTIONS

At the Phase I RFI/F
general response actions most applicable to the type of site under investigation.

ork Plan stage, the appropriate level of alternatives analysis is to list the

General response actions are defined as those broad classes of actions that may satisfy the
objectives ultimately defined for the Present Landfill. Table 3-1 provides a list and description

3-4
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TABLE 3-1

GENERAL RESPONSE ACTIONS, TYPICAL ASSOCIATED REMEDIAL TECHNOLOGIES, AND EVALUATION

N

Typical Technologies

Applicability of General Response
Action to Potential Pathways

No action remedial action taken at site
Access and use restrictions t -uou, entry into
taminated area of site. Control

oﬂnd—L/

Containment In-place actions taken to prevent
migration of contaminants.

Pumping Transfer of accumulated
subsurface or surface contaminated
water, usually to treatment and
disposal.

Removal . Excavation and transport of
primarily nonaqueous

contaminated material from area
of concern to treatment or disposal
area.

(4004-210)(RFPT431. HTB)(04/04/90).1

Some monitoring and analyses may
be performed

Site security, fencing, deed use
restrictions, warning signs.

Excavation and transfer of drums;
soils; sediments; wastes;
contaminated structures.

National Contingency Plan
requires consideration of no action
as an alternative. Would not
address potential pathways,
although existing access restriction
would continue to control onsite
contact.

Could control onsite exposure and
reduce potential for offsite
exposure. Site security fence and
some signs are in place.
Additional short-term or long-term
access restriction would likely be
part of most remedial actions.

If applied to source, could be used
to control all pathways. If applied
to transport media, could be used
to mitigate past releases (except
air).

Applicable to leachate removal
to in situ treatment or waste

Applicable to removal of
contaminated groundwater and

bulk liquids (for example, from
buried drums).

If applied to source, could be used
to control all pathways. If applied
to transport media, will control
corresponding pathway. Must be
used with treatment or disposal
response actions to be effective.




9-€

TABLE 3-1
(continued)
General Applicability of General Response
Response Action Description Typical Technologies Action to Potential Pathways
Treatment tion of technology to Incineration; solidification; land Applied to removed source
the physical or chemical treatment; biological, chemical and material, could be used to control

physical treatment.

In situ vitrification, densification,
flushing, bioremediation.

In situ treatment

Storage Temporary of rem
material in § storage area.of
facility m}mmc.e-c or

Temporary storage structures.

Monitoring Short- and/or long-term Sediment, soil, surface water,

monitoring is implemented to groundwater sampling and analysis. /
/

assess site conditions and
contamination levels. /

NV

all pathways. Applied to removed
transport media, could control air,
surface water, groundwater, and

sediment pathways.

Applied to source, could be used
to control all pathways. Applied
to transport media, could be used

to control corresponding pathways.

May be useful as a means to
implement remowval actions, but
definition would not be considered
a final action for pathways.

With source removal, could be
used to control all pathways. With
removal of contaminated transport
media, could be used to control

corresponding pathway (except
air).

will require post-closure
toring to assess performance
of closure and corrective action
implementation.

(4004-210)(RFPT431. HTB)(04/04/90).2




of general response actions and typical technologies associated with remediating soils and landfill

waste sources.

“Table 3-1 also includes a general statement regarding the applicability of the general response

action to potential exposure pathways.

3.2.2

The response actions outlined in Table 3-1 must be applied to'the potential expesure pathways that
will be identified for the SWMUs 114 and 203. The

control over all or some of the potential pathways.

nsc actions can be tapable of providing

artially effective response actions can be
combined to form complementary sets of respomse dctio at provide control over all pathways.

In general terms, potential human exposure may be avpideéd by prevention of contaminant release,

323

Multiple remedial te st for each general response action. Figure 3-2 identifies and

provides brief descripti dial technologics for the general response actions identified in

While the identificatheg
selection of the most appropriate action or combination of actions is not warranted at this time.

of general response actions was discussed in the previous section, the

Site and contaminant data are not sufficient to initiate the screening process. The following data
requirements for the Phase I RFI/RI effort are needed for the characterization of the source and

soil contaminants and for the preliminary screening of alternatives:

3.7
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e Source characterization ‘
-  Suite of radionuclide nalyses on soil, leachate, and soil gas
- Suite of organic and inorganic analyses on soil, leachate and soil gas

o  Site Physical Characterization
- Groundwater flow regime
- Soil and rock types and general engineering pr
- Depth to bedrock
- Depth to groundwater

-  Soil organic matter

These data will provide for a comparative f the technologies with. respect to
d decisions to be made with respect to

Plan (Section 7.0) reflects the first

implementability, effectiveness, cost, and allo
selection of preferred technologies. The Field S

iteration of collecting these informatipa requirements.

3-8
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4.0
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

i

i

[

. Section 121 of the Comprehensive Environmental Resource, Compensation and Liability Act
(CERCLA), as amended by the Superfund Amendments and Reauthogization Act of 1986 (SARA),

' requires that, subject to specified exceptions, federal facility reged/yil actions be undertaken in
compliance with applicable or relevant and appropriate require en(s (ARAR) and environmental

l laws, both state and federal. These standards, reqnitelz:(u(‘ui;&hxor limitations may be

|

i

"applicable” or "relevant and appropriate”, but not both. A ircmei?‘iq\a\ﬁpligable if the specific

rlation directly appi}tg\ihe circumstances

terms (or "jurisdictional prerequisites”) of the law or reg

at a site. If not applicable, a requircment may be relevdnt and appropriate if circumstances at the

similar to the problems or situation

' Other criteria advisories and guidance, referred "to-be-considered” (TBC), are
nonpromulgated advisories or guidanée issuedb e governments that are not legally
' binding and are not ARARs. This materxi sidergd along with ARARS to set protective

goals. If there are no ARARs to ad particular situation or if no ARARs ensure

protectiveness, TBC advisorigs;-¢ guidelines should be used.

CCi ments are usually health- or risk-based

blishment of numerical values. These values establish the
concentration of a contaminant that may be found in, or
mbicnt environment. A list of chemical-/radionuclide-specific
inds and clements that have been detected at the Rocky Flats Plant
are shown'in Table 4-1. This list is a compilation of contaminant-specific ARARs from
i the Phase III and Phase II work plans for 881 Hillside and 903 Pad, respectively.

o2 « Location-specific requircments are restrictions placed on the concentration of hazardous

substances or the conduct of activities solely because they occur in special locations.

4-1
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«  Action-specific requirements are usually technology- or activity-based requirements or

limitations on actions taken with respect to hazardous waste.

The development of ARARs is an ongoing process throughout the baseline risk assessment.

During the risk assessment, contaminant-specific and location; cnﬁc ARARs are being

developed. Action-specific ARARs are developed during the of alternatives. The user
also should be cognizant that standards and criteria are co. an({x being updated and revised.

Current information on ARARs and TBCs, and effects ot{;:)m(gnuq\s, are compiled in the
Public Health Risk Evaluation Data Basc (PHRED) an ntegn(cd%ormahon System
(IRIS) Chemical Data Base. The IRIS data bas¢’ also includes informatjébn on supporting

toxicological studies.

‘-
&

4-2
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TABLE 4-1
CHEMICAL SPECIFIC ARARs
FOR COMPOUNDS AND ELEMENTS DETECTED
AT THE ROCKY FLATS PLANT

/

A
/ .,
9(’( b Ny
ARAR / /A Standard Criteria
Chemical (xg/1) < o Ghuidance_
\, Ny
PAN %’\Vf
rgani /
V4
f'/
Acetone 50 N RCRA LDR is relevant and
3 appropriate (R&A)
Carbon Tetrachloride e CDH Surface Water; Drinking
) Water Standard is applicable
Chloroform SDWA Standard for total

1,1 Dichloroethane

1,2 Dichloroethane

trihalomethanes is applicable

RCRA Subpart F, Appendix IX
Substance is TBC

CDH Surface Water; Drinking
Water Standard is applicable

1,1 Dichl CDH Surface Water; Drinking
/ Water Standard is applicable
Methylene e RCRA Subpart F is R&A
Tetrachloroethene 10 CDH Surface Water; Fish and
Water Ingestion Standard is
applicable
4-3
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b
TABLE 4-1
(continued)
ARAR _V,St’.ndard Criteria
Chemical (xg/1) F of Guidance
V4 N
Toluene 2420 V CDH iurfaqc Water; Drinking
% Water Sti\wud is applicable
/
1,1,1 Trichloroethane 200 / CDH Surface Water; Dfinking

</  </> Water Standard is applicable
1,1,2 Trichloroethane 10 h CDH Surface Water; Drinking
Water Standard is applicable
Q P

\N\ \\J
1,1,2,2-Tetrachloroethane 1 ‘b RCRA Subpart F is R&A

O\
Trichloroethene \S CDH Surface Water; Drinking

Water Standard is applicable

CDH Surface Water; Drinking
Water Standard is applicable

Carbon Disulfide

:

..

CDH Agriculture Standard is

Aluminmy//
l / applicable
{
g
l Antimony . 0.06x RCRA Subpart F is R&A
N,

. Arsenic ™ 0.05 CDH Surface Water; Drinking
. Water Standard is applicable
- Barium 1.0 CDH Surface Water; Drinking
. Water Standard is applicable
i "

(MS)(4004-210-39(RFPT-4.40)(04/04/90)
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l TABLE 4-1

(continued)
l ARAR t:i)dard Criteria
Chemical (ng/1) Guldance

15
50

A

@”\/

«/\>

///
<§<
Y

CDH Groundwater Standard is
applicable

SDWA MCL is applicable

CDH Groundwater Standard is
applicable

CDH Groundwater Standard is
applicable

(l«lu-ao-n(lman)(umm)

(Bter Rockwell International 1989d and EG&G 1990b)

4-8
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»  Migration of groundwater from the landfill has probably resulted in contaminated soils

beneath and possibly downgradient of the landfill.

e  Soils at the Inactive Hazardous Waste Storage arca may be contaminated with organics,
metals, and radionuclides. At present, the contmmmon is }»elxeved to be confined to
the surface; further delineation of the extent is neede } (

e Some organic, metal, and radionuclide contamin
from wells adjacent to the landfill. Data on the

associated soils is incomplete.

5.2 SITE-SPECIFIC PHASE I RFI/RI O. DATA NEEDS

Based on existing data and the conceptual site model;.the'site-specific Phase I RFI/RI objectives

and data needs associated with identifying contaminant sourégs are shown in Table 5-1. The

specific plans and rationale for obtalning. data are presented in the Field Sampling

Plan, Section 7.0.

The highest quality data

5-2
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TABLE 5-1

DATA NEEDS, DQOs AND ANALYTICAL REQUIREMENTS FOR THE
PRESENT LANDFILL AND INACTIVE HAZARDOUS WASTE STORAGE SITE

/\ PHASE I RFI/RI WORKPLAN

Analytical Level®

oo 7/ et

Data Quality Objectives

v/
Soil Types, B.gi-eerin;\;*”/ ég’}?es @s rom 1

Evaluation of Remedial

Properties in d into the Alternatives
dfill ﬂ
Alluvial Groundwater Flow Measure water levels in I Evaluation of Remedial
Regime for the Landfill new and éxisting we Alternatives
¢ Area installed in-the landfill.
w Soil borelloles(hlb‘ilNge /\
converted into groundwat y
monitoring wells will be
identified.
Characterize Contaminant Sources
Characterize the nature of Collect leachate samples v asure TCL organic,
waste materials in landfill from groundwater (V for ndtolopcal /\ “inotganic, and metals and
monitoring wells installed analyses) radionuclide constituents

directly into the landfill
and from seepage at cast
toe of landfill.

for the Bascline Risk
Assessment and
alternatives evaluation.

Collect headspace gas I Analysis for methane,
samples from cach hydrogen sulfide and other
borehole/well. gas for use in site

(MS)(4004-210)(RFPT-451.HTB)(04 /05/90).1

characterization and
alternatives evaluation.




TABLE 5-1
(continued)

Data Needs Analytical Level® Data Quality Objectives

//\\“‘““

Co}(ectéamples \} v
5 n:ut Trom the east (V for radiological

analyses)
Evaluate existi
groundwater om
upgradient and
downgradient water quh

monitoring wells

Measure TCL organic,
inorganic, and metals and
radionuclide constituents
for the Baseline Risk
Assessment and
Alternatives Evaluation

Utilize data evaluation in
contaminant migration
evaluation and Baseline
Risk Assessment.

Identify Groundwater
Contaminant Sources

=S

\An'alyu samples for

Determine if Contaminants Collect soil scrapes (<12* I

are present in surficial
soils at the Inactive
Hazardous Waste Storage
Arca .

(MS)(4004-210)(RFPT-451 HTB)(04/05/90).2

depth) from the storage
arca.

Conduct radiological survey

organics, PCBs and
radionuclides to be used in
Site Characterization.

Field survey using FIDLER
to detect surface
radioactive contamination.




TABLE 5-1
(continued)

Data Needs //\\\Metbod Analytical Level® Data Quality Objectives
A Y 3
; : E i
* - \ .‘ - (mt)
from

v Measure TCL organic,
has occurred in soils samples (V for radiological inorganic, and metals as
beneath and downgradient analyses) well as radionuclide
of the landfill wastes. constituents for use in the

Bascline Risk Assessment
and alternative evaluation.
T
(v
/ /\g "
v / / o £ \
* For explanation, see Table 5-2 <\// \
N
// '\,\ \,\
F 4 // b
//
/S /
N4

(MS)(4004-210)(RFPT-451. HTB)(04/05/90).3




TABLE 5-2
‘LEVEL OF ANALYSIS

REQUIRED ANALYTICAL LEVEL

Level I (Field Screens)

Level IT (Field Analyses)

Level III (Laboratory Analyses using
EPA Standard Methods)

Level IV (Laboratory
EPA CLP Methods)

Level V (Nonstandard )

AN

o
o .
o
o
o
o
‘

Water measurement
pHm Ment

fofqﬁm (OVA/HNu)
(beta-gamma)

pipe locator)
ning for organics (GC)

ning for metals (ICP)
ning for radionuclides (gross beta/gross

standard methods

Source: (1987)

(69)(4004-210-39)(ToiS-2)(04 /05 /50)
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6.0
RCRA FACILITY IN'VES‘!'IGATION/RBMEDIAL INVESTIGATION TASKS

6.1 TASK 1 - PROJECT PLANNING

/
The project planning task includes all efforts required to imu ¢ this Phase I RFI/RI for the
Present Landfill and the Inactive Hazardous Waste Storag g ivities undertaken for this
n fesylts and

project have included review of previous site investigatio \e ping of the Phase I
RFI/RI. Results of these activities are presented in Sgction 2.0. S

rk’plan, have been prepared which pertain to

Two project planning documents, including this
this Phase I RFI/RI as required by the draft Ingér- eement (IAG) between DOE, EPA,
and CDH. A Field Sampling Plan (FSP) is inclu
media, and frequency of sampling efforts. The se ument required by the IAG is a
Sampling and Analysis Plan (SAP). d in the SAP'% Quality Assurance Project Plan
(QAPP) and Standard Operating Pr. du?o»(SOP 1 field activities. The current versions
(January 1989) of the Rocky Flats Plant R{% (Rockwell International 1989d) and

SOP have been submitted previously to EPA and’CDH and will apply to this RFI/RI effort. The
QAPP and SOP are being pevised will be ‘submitted in July 1990 in accordance with the draft

is’"document which presents the locations,

ental restoration activitics. A work plan has been completed and
the public for review. The work plan specifies activitics planned
to complete the t-widg'Community Relations Plan, including plans for community interviews.
The draft Community Survey Plan was completed in Januvary 1990, and the draft Community
Relations Plan will be completed in September 1990 in accordance with the draft IAG schedules.
Accordingly, a site-specific Community Relations Plan is not required for the Operable Unit 3

sites discussed in this plan.

6-1
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The Communications Department also is continuing other public information efforts to keep the
public informed of environmental restoration activities and other issues which relate to Plant
operations. A Speakers Bureau program sends speakers to civic groups and educational
organizations, while a public tour program allows the public to visit Rocky Flats. An Outreach
Program also is in place where plant officials will visit elected officials, the news media, and
business and civic organizations to further discuss issues related t Flats and environmental
restoration activitics. The Communications Department also péceives numerous public inquiries

which are answered during telephone conversations, or by ing igfél,\infomationl materials

to the requestor. \ RN
\\

V
6.3 TASK 3 - FIELD INVESTIGATION
The Phase I RFI/RI ficld investigation is designed N@he objectives outlined in Section 5.0.
The following activities will be performed as part of.the figld investigation as described in detail

in Section 7.0:

o Identify and install

e Collect and anal

Sample locati \ an s are presented in the Field Sampling Plan (Section 7.0).
i ormed in accordance with the Rocky Flats Plant ER Program SOP

unless

64 TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION

Analytical methods for chemical analyses are provided in the ER Program QA /QC Plan (Rockwell
International 1989d). Also provided in this document are the analytical detection limits, sample
container and volume requirements, preservation requirements, and sample holding times.

6-2
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Data will be reviewed and validated by the ER Program staff. Results of data review and
validation activities will be documented in data validation reports. EPA data validation functional
guidelines will be used for validating organic and inorganic (metals) data (U.S. EPA 1988c).
Validation methods for radiochemistry and major ions data have not been published by the EPA;
however, data and documentation requirements have been developed by ER Program QA staff.
Data validation methods for these data are derived from these r u’i/e/ments. Details of the data
validation process are described in the QA/QC Plan (Rockw, llﬁqg‘utional 1989d).

6.5 TASK 5 - DATA EVALUATION %

Data collected during the Phase I RFI/RI will be i

to better define soil and contaminant source

rated into the existing data base and used
. These results also will be used in

)\ed/temedial alternatives and bascline

delineating the requirements for the Phase I1
of contamination, and to support the evaluation o

risk assessment.

characterization. Subsurfa ctail the stratigraphy of surficial materials and
logic data will be used to evaluate the extent of
’ m .«'/ N .

aracterize the alluvial groundwater flow regime.

Analytial reholes, landfill leachate, and soil samples will be used to:

o Characterize ure of source contaminants

. Chancteri;e\ the
¢ Evaluate the maximum onsite contaminant concentrations

teral and vertical extent of source contaminants
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6.5.3 Nature and Extent of Contamination

Analytical data from soil, sediment, and landfill leachate will be used to characterize the nature
of contamination. The criteria for the identification of contamination will be analyte specific. For
volatile organic compounds, any detectable concentrations in umpl/u §hn are not attributable to

laboratory contamination will be considered likely evidence of amination. For inorganic

compounds (including radionuclides) only those concengfati which exceed expected
tion. The statistical
unds collected as
the Background
Geochemical Characterization Report (Rockw ternational 1989c). Essential to the

classification of each analytical datum by " geologic unit (such as Rocky Flats

Alluvium or colluvium).
6.5.4

The preliminary evaluation of proposed edial alternatives will be based on the information

derived for the purpose of si izatiop and soil and source characterization. Geotechnical

review at( from recentl nducted testing. These activities will serve to determine the

operability; reliabili
altemative.'\hdies

of the Phase I RFI

to the OU3 SWMUs 114 and 203 will be identified after completion

(9q)(4004-210)(RFPT-4.60)(04 /04 /90) 4
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6.7 TASK 7 - RFI/RI REMEDIAL INVESTIGATION REPORT

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:
PN
/N
/)

e Describe the field activities which serve as a basis for tie peport. This will include any

deviations from the work plan which occurred dufing lng\l:entation of the field
investigation. y \\

.,

« Discuss site physical conditions based on existidg data and data derived during the RI.
This discussion will include surface feafur€s, meteorology, surface water hydrology,

surficial geology, groundwater hydrolo emogfaphy and land use, and ecology.

. his summary will provide an early description
\3: preliminary presentation of analytical data,
contaminants, the affected media, and chemical-specific

ARARs.

In addition to the lctl'r{zat summary, technical memoranda will be prepared with the

compleuon tatk to provide a preliminary result of field investigations.
These tegh emos also submmed for review by the regulatory agencies.

6-5
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7.0
FIELD SAMPLING PLAN

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 tl;éA"Fl/Rl process specifically
does not address the nature and extent of groundwater contaminafion, it wil use leachate and

groundwater quality data as a means of evaluating the s50il and’so secondary objective will

be to obtain more information on site physical charact ¢ groundwater flow
regime within the landfill, to assist in preliminary identification and luation of remedial

alternatives and for use in performing baseline risk dsséssment. Within these broad objectives,

site-specific data objectives and needs have beenAdefitified in Section 5.0. The purpose of this

Ficld Sampling Plan is to provide a detailed plap'fof implgmenting these data objectives and needs

of this Phase I RFI/RI.
: mtended to identify and quantify

The RFI/RI process is an iterative o Phase I activiti

the source and soil characteristics. Phase $#-wil] con on characterization of groundwater,

~and \f al remedial alternatives.

All sampling and analysis
Plan (HSP) and the Sample/Analysis Plan (SAP).” The SAP will include the Standard Operating
Procedures (SOP) a ce Project Plan (QAPP). Existing SOPs (Rockwell
International 1989¢) wi iowed and modified as necessary to achieve the Phase I sampling

objectives.

As presented in subsection 2.3, Site Conceptual Model, the primary source of contamination at
the Present Landfill is the landfill wastes. A potential secondary source may consist of soils that
have been contaminated by leachate benecath or downgradient of the wastes. Existing data
indicates groundwater (leachate) occurs within the wastes. The total thickness 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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of the landfill. Although current topographic information is not available at present, it is not
available at present, it is estimatcd.that the maximum thickness of waste is on the order of 40 to
45 feet. The saturated thickness of waste varies from nil at the west end to an estimated 20 feet
near the east end. It is possible that some leachate drains through the groundwater diversion

system.

The Inactive Hazardou MQs Storage Arca (SWMU 203) is a nearly level gravel-covered vacant
arca near the west of Present Landfill. This pad was operated as a hazardous waste

storage area f contained within cargo containers. Site reconnaissance

me small spills (less than reportable quantities) may have occurred
e closure plan referred to a soil profile consisting of 13 inches of

with a significantly lowérpermeability. Based on this information, it was anticipated in the closure
plan that contamination resulting from small spills would be limited to the upper 13 inches of the

soils.

7-2
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7.1.2 Sampling 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 are difficult to obtain and no analytical procedures have been established to analyze these
materials, e.g., paper, metal containers, etc. Therefore, charactérization of the source will be

es. These are groundwater

mes that contaminant
in waste. Source characterization based on analysis
ing from the east toe of the landfill

the existing east pond will also be

t is possible that the existing outlets

system. The
The physi
; nmples\‘ru phyucal characteristics of the soils will be evaluated based on soil classification and
8

standard

Pump-in boreh capility tests (packer tests) will also be conducted in the weathered
bedrock for use in P II RI/FS activities. Soil characterization will not include the existing
landfill cover soils, since it is presumed any remedial alternative developed will address these
materials along with the wastes. The exception to this is in the Inactive Hazardous Waste Storage
Arca (SWMU 203), where surficial soil sampling will be conducted to evaluate whether spécial

treatment of the soils in this area is warranted.

7-3
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7.1.3 Sampling Design, Location and Frequency

7.1.3.1 Present Landfill (SWMU 114)

7.1.3.1.1 Borings. Fifteen borings will be drilled throughout the are
boring locations are shown in Plate 7-1. Since the sampling

the Present Landfill. The
ationale is predicated on the

assumption that contaminant concentrations in the landfill reprgsent.gqverage concentrations in the

ain soil ““Pl\: -for the purpose of
evaluating the vertical extent of soil contamination. Boring Nos. 1, 3-5, an 2 will be drilled

, propriate health and safety plan will be mandatory.
Samples of the waste will iSually classified during drilling but will not be saved for testing.
After drilling tes, an 8- to 10-inch diameter temporary casing will be

inserted isolate the underlying samples from the leachate in the

-wastes. {f tlﬁilbeneath ¢ waste is coarse granular material judged to have a permeability on

the order N

bedrock after the. soilis4a pled as described below.

Soil below the waste in Boring Nos. 1, 3, 4, §, 7, 8, 9, 10, 11, 12 and over the entire depth in
Boring Nos. 13, 14, and 15 will be sampled using hollow-stem auger continuous coring techniques.
Boring No. 12 is located to penetrate the buried west pond. Care will be taken that continuous
auger sampling is started at a sufficiently high elevation in Boring No. 12 to sample the pond

7-4
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sediments. In addition, a sample retainer device will be fitted in the tip of the continuous sampler
when necessary to assist sample recovery. NX rock core sampling techniques using carbide or
diamond bits which will utilize potable water from an approved source as the drilling fluid will be
used in at least 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.

r?) the continuous soil and
weathered rock samples, discrete samples will be submitted for atory chemical analysis at 2-

foot increments in soil and 4-foot increments in weathered r uring drilling, all cuttings and

testing will not be conducted on samples from Boring and 6.

-boring 1 ation. This information is based on
ting boripg i’m}/ﬁell data. It should be suitable for
planning purposes but should not be considered/accurate.

N

g Vv
be constructed in BoringNos. 1,73,

Table 7-1 presents a summary of est

interpolations and extrapolations of e

s. Four-isch diameter groundwater monitoring wells will
7, 8, 9,10, 11 and 12. These wells will be constructed for

and soil vapor from the wells. for wells with a staurated

thickness of was/te 40 15 feet, the lower 5 feet of the well will be screened and the
upper portion o low the water level to within 3 feet of the ground surface
will be screeped. Therefort, prior to construction of the wells, the portions of the borings below
the bot / grouted. Removal of the temporary casing previously inserted
to the bottom. of 1 be required at the time of well construction.

In wells where the satbfated thickness of the waste is in the range of 13 to 15 feet or less, the
entire length of the well will be screened from the bottom to within 3 feet of the ground surface.
This will allow sampling of both leachate and so0il vapor from the wells. For wells with a saturated
thickness of waste of more than 13 to 15 feet, the lower § feet of the well will be screened and the
upper portion of the well from 5 feet below the water level to within 3 feet of the ground surface
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MS)\ (4004-210)(RFPT-4.70)(04/06/90)




TABLE 7-1
PROPOSED BORING SUMMARY

ESTIMATED ELEVATIONS (R.XC) Estimated Estimated
Saturated Total
Waste Boring
Boring Bottom Top of Thickness Depth

LN i / Oround | Water of Waste | Bedrock ® (©) ® © ®

] L / \ N\
AN
1 X ) 5992, 5980 5977 5968 3 34-64
2 [s988 5980 [  NA NA NA 13-43
3 x | /s | som / 5981 5975 NA 2-53
4 X [ \/ 5988~ <m$ 5969 5969 6 29-59
5 X 5990 m mﬂ’o\ 5977 NA 23-53
. X M\’m/ AN A NA 1545
7 X 5986 : 5966 5958 4 38-68
s X 5987 $970 / “ "\ 591 -2 36-66
9 X 5986 970 /’;37 : 5 31-61
10 X 5983 5965 < 5951 . 5951 14(D) 2-12
1 X 5983(7) 5960 5940 593 | 20(D) 58-88
12 X 5983(7) 5955 5938 5930 /SNUTD) 63-93
13 5922 5921 NA o8/ |/ Na 14-44
14 5886 5885 NA 5880 / NA 16-46
15 5910 5905 NA 5900 NA 20-50
t\.{f

Notes: (A) Wells screened in wastes (see text).
(B) Standpipe piezometers screened from bottom to within 5 feet of ground surface.
(C) Approximate values based on review of available data.
(D) Two separate screened intervals (see text).
(E) Based on 10 to 40 feet of bedrock penetration.

MS\(4004-210M(PBSTBL71. WK1 X03/29/90). 1
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will be screened. The portion of the well annulus between the upper and lower screened sections
will be sealed. 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 utnt_tf? thicknesses is to reduce

contaminant dilution in the event of contaminants with concentration gradients with depth.

Four rounds of groundwater and well head-space soil gas il collected during the
Phase I RFI/RI process. The first round will occur following installation apd development of the
new wells. The next three rounds will be conducted Over approximately the fellowing one year;

however, the timing will be developed considering previous well hydrographs to sample at times

of water level highs and lows. Water levels wil d monthly in each of the wells.

7.1.3.1.3 Piczometers. The cross sections described

4, 5, and 6 intersect the portions of t iversion and leachate collection system

Nos. 2, 3, and 4 and by Boring Nos.

which may not be keyed into the bedrock
in the construction plans indicate the

these locations. Groundwater levels alo \tﬁe ection described by Well Nos. 10-86, 58-87,
B106089, and the new BoringNo. T'will be ¢

pared with the groundwater profiles described by

b and leathate collection system. One-inch diameter standpipe
P e

sring Nos. 2 and 6. These piczometers will be used solely to

groundwat cet of the ground surface. Water levels will be measured monthly.

; s. / Samples of sediment will be obtained from the east pond at 3
e ~- redm end of the pond. At each of these 3 locations, a boring will be
ted equipment from a floating platform to obtain a continuous sample

locations towu}
advanced with hand-o
of the entire depth of sediments. The thickness of sediments is anticipated to be between 3 and
6 feet. These hand borings may be terminated when hard soil or rock is encountered at the base
of the sediments or at a minimum depth of 3 feet. Discrete samples will be submitted for
laboratory chemical analysis every 1 foot with the first sample at the sediment surface.
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7.1.3.1.5 Leachate Samples. Samples of leachate seeping from the east toe of the landfill 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 measured using the bucket and stopwatch method. The location of the temporary
reservoir will be identified based on the location of seepage from t ¢ of the landfill at a time

when surface runoff is not occurring on the east face of the landfill

m}f the landfill and
of surface water stations SW99 and SW100 will be cofdpcted at the same time leachate samples

are collected from the wells installed in the landfill.

generally consisted of 55-gallon dru :
solvents, organics and acids stored in pCai ction 1.4.2). Some of the containers

hd debris, as well as PCB oil from transformers.
tals, and PCBs. Administrative controls have

sampling has been don¢ to'previdé support. Tt is possible that spills occurred during the transfer

of materials or from drums-that'might have leaked while stored on the area.

hpracterization of soil contamination will be conducted following an

i for the 1988 closure plan (Rockwell International, 1988c). The

will consist of (a) visual surveys of the Hazardous Waste Storage

Arca in order to'identify’possible spill sites and (b) radiological survey. Soil sampling by stratified
and random systematic’ sampling programs for TCL volatile organics, metals, PCBs, and
radionuclides will ¢ conducted after the initial surveys. If contamination is found an additional
effort will be under taken to further define the horizontal and vertical extent of contamination.

MS)\ (4004-210)(RFPT-4.70)(04/06,/90)
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7.1.3.2.2. ]nitial Surveys. The initial visual survey is intended to assist in delineating areas within
the facility which will receive stratified sampling. It will consist of looking for signs of spills, such

as soil staining.

The radiological survey will be conducted near surface using Field igstrument for the Detection
of Low Energy Radiation (FIDLER) according to SOP 6.7 °N ’n}urface and Soil Sample

Screening for Low-Energy Gamma Radiation using the FIDL o support the visual survey

(Rockwell International 1989¢). The area to be surveyed o the area in Figure 7-1

with a reduction in grid size, if necessary, to meet the ¢

capacity and a moderate
with a permeabili
gravelly clay“with meabili of 0.06 to 0.2 inches per hour. Below 47 inches, the soil
meability that ranges from 0.6 to 2.0 inches per hour.

47 inches, is anticipated to have restricted the migration of any contaminants that may have been
released from container storage in these arcas. Therefore, preliminary sampling and analyses of
soils will be limited to shallow soils up to 12 inches in depth.

7-9
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7.1.3.2.4 Sampling Procedures. Soil sampling procedures will be the same regardless of whether
random systematic or stratified sampling methods are used to identify sampling locations. At cach
sampling location, a one-foot deep boring will be made with hand implements or a bucket auger,
depending upon soil conditions (Standard Operating Procedure 5.2 "Soil SAmapling with a Spade
and Scoop”). (Rockwell International 1989¢). Samples will be comprised of the composite of
materials exposed over the length of the boring. Samples for vola ;\ rganic compounds will be

the first sample collected from the boring prior to mixing to minimize volatization of compounds.

7.1.3.2.5 Random Systematic Sampling. A random systématic rpling-grid will be used to
using published m (Zirschky, 1984

egardless of whether they fall within areas

determine sampling locations. The grid will be develo
and Gilbert 1987). The grid points will be sample

delineated by the Phase I surveys. The intent of the random systematic sampling is to identify

potential contaminant arcas that are not delideated by the Phase I surveys. As samples may

spacing between drums,

L, of a potential he

the wastes, and the typés of sampling programs selected. Based on available information, the
containers were used to store waste oils, organics, solvents, acids, and coolants. It will be assumed
that a 70 percent chance of finding a contaminated arca is a rcasonable goal for preliminary

sampling.

7-11
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Using a 70 percent chance of finding a contaminated area, the procedure to be followed to
determine the grid spacing is illustrated in Figure 7-2. The contaminated arca that is under
investigation, A, is defined by the equivalent area occupied by the maximum number of drums
added at the areca per year. The ratio of L to G (the grid spacing) is indicated to equal 0.47

(Gilbert, 1987) for a circular arca with a confidence level of not histing the target = 0.3. Using

this L/G ratio, the information used to determine the grid spaci r a square sampling grid is

42 feet. Based on this grid spacing, a total of twelve random
(Figure 7-1).

tic samples will be collected

1 be based on the

7.1.3.2.6 Stratificd Sampling. The sample distributio,

results of the initial surveys. Each area of vispal goil staining of significant size indicating

stratified samplin
contamination may be present will be sampled as will any area that is determined to
e taken in these arcas. Significant size

shall be taken as a visual stain of approximate dia imilar to a 55-gallon drum. Soil stains

If the soil sampling descirbed above indicates-$oil contamination is present, further soil analyses

will be conducted to define th ‘ ination and to determine further actions. The

ground samples may be required in order to establish

ng soil horizons encountered in the storage areca. The vertical

Locations ofurface sample points will be surveyed to within an accuracy of 1 foot

prior to drilling or sampling. After drilling and sampling, locations will be resurveyed to the same
level of horizontal accuracy. Elevations of the ground surface at borings not completed as wells
or piczometers, and the elevations of the tops of well and piezometer casings will be surveyed to

an accuracy of +0.1 feet.
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7.2 SAMPLE ANALYSIS
7.2.1 Soil, Weathered Bedrock, Sediment Samples

7.2.1.1 Chemical Analysis

Soil and sediment samples will be collected as discussed in Sectjén 7.1. Designated samples will
be analyzed for the chemical parameters listed in Table llowing CLP or the methods
specified in the Phase 1 RFI/RI QA/QC plan. Table S-Mﬁ\el@\n\ﬂyxical levels required.
Surface soils will be analyzed for the organics, metals, PCBs, and radionﬁﬁ@g}s listed in Table

7-2.

7.2.1.2 Soil Gas (Headspace Analysis)

Samples of well headspace gas will be collected from the wells. Analysis of samples will

be by GC to test for methane, hydro 1,1,1-TCA, benzene, methylene

chloride, and chloroform.

7.2.1.3 Physical Analysis

1 be collected from all wells screened in the landfill wastes.
ill/also be obtained from previous upgradient wells in the area of the

landfill. Leachate samples will be analyzed in the field for pH, conductivity, and temperature.

Groundwater samples

Laboratory analyses will be performed on unfiltered samples (for leachate) since the objective of
the effort is to provide a characterization of contaminants within the landfill. Samples will be

analyzed for the parameters listed in Table 7-3. Surface water samples collected from the toe of

7-14
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TABLE 7-2

PHASE I RI
SOURCE SAMPLING PARAMETERS
SOIL SAMPLES

Terget Analyte List - Metals
Aluminum
Antimony L 2
Arsenic 3 /

Barium

Beryllium Q
Codnium

Colcium N
Chromium \\. N
Cobalt e
iron ' \\/

Lead

Ionﬂul/

Nenganess

Mercury

Nickel

Potassium

Selenium

Silver \
sodfum

<\Mu-
el
Other Metals :f: i

METALS

RGANICS ./ )
“Yorget é.m List - Velatiles
\\\ ‘

osmasnsies <

‘,«"""" 'w‘)\,‘\ "n\’ u.a.

7 {nyl Bhloride
// // enl
/S Nethylens Chioride

‘./’; < Acetone
N Carbon Disul fide
N 1,1-0ichiersethene

N 1,1-Dichloroethane
M total 1,2-Dichiorsathene
Chiorofora

1,2-Dichioresthans
2-Butsnone
1,1,1-Trichlorsethane
Carbon Tetrachloeride
Vinyl Acetate
Sromodichloremsthane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
trans-1,2-Dichloropropene
truhlontdn.;-
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TABLE 7-2
(continued)

ORGANICS (CONT.)

Terget Compound List - Volatiles (Continued)
Dibromoch loremethane
1,1,2-Trichloroethane
Senzene S
cis-1,3-Dichloropropene /"/‘

Sromoform

2-Nexance

4~Nethyl -2-pentanone / K

Tetrachlorosthene N N\

Toluene ((/ e
N N

Chlorcbenzene
Ethyl Benzene NN
Styrene \.‘/
Total Xylenes

1,\-DldalmM/

Torget w List -f(‘(i‘-voln’m?

bu(z-l:nloruthﬂ)c
2-Chlorophenol

1,3-Dichlorebenzene
1,4-Dichlorcbenzene

Senzyl Alcohol >
1,2-0ienl

2-Methylphenol

bis(2- lmtw mﬁy
4-Methylphenol
H-Nitreso~Di

MIM

i ““H,gm

/ /Y ’2“5.“3:'5&.}.‘3

olc Actd-
A )-M
"\, \/ 46-Memmnl
£ 1,2,4-Trichlorsbenzene
“tiaphthelens
o — “\t-mmmn
lorcbutadiens
4-Chloro-3-methylphencl (pere-chlere-asta-cresol)

\ \ 2,6,6-Trichlorsphenol
2,4,5-Trichlersphenol

€404 120.39)(04 /06/50)

t-mmutn

2-ditreaniline
\ dimethyiphthelate

Acsraphthylens
S-uitroaniline

Acenaph thens
2,4-Dinitrephencl
4-itrephenol
Dibenzofuran
2,4-Dinitretolusne
2,6-Dinitrotolusne
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TABLE 7-2
(continued)

ORGANICS (CONT.)

Target Compound List -~ Semi-volatiles (continued)
Diethylphthalate
&-Chlorophenyl Phenyl ether
Fluorene A
&-Nitroaniline / )
&,6-Dinitro-2-methylphenol f;
N-nitrosodiphenylamine /
&-Bramophenyl Phenyl cthor <
Hexachlorcbenzene

. Pentachlorephenol

Phensnthrene N

Anthracene \
Di-n-butylphthalate \ >
fluoranthene N

Pyrevs

Butyl Senzylphthaléte,
. 3‘-Md\lm d
m«o)nﬂw
bin(!-o!hyl'n‘(l )phghalate
Chrysene

Di-n-cctyl nmﬁu
Senzo(b)fluoranthene
Senzo(k)fluocranthene
Senzplddpyrene

xmn 2,3-éypyrene
oimu Mhrm

Senzo( \)nr/v/l7
Torget w.\t\n ticides/PCos

alpha-8HC
“ " bate-BNC
del

5

8-BNC \
w-BNC (L§

- e =
-
"/ Q\;\
)
T
;ii -

(4004-130-39)(04 /06/90)
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TABLE 7-2
(continued)
RADIONUCLIDES
Gross Alpha A
Gross Bets / /
Uranium 2334234, 235 and 238 / /
Americium 241 / {
Plutonium 2394240 \\
Tritium s L w,.\)
strontium 90, 89 ‘\\ .
Cesium 137 / N
¢ &\\ \
\.\/
/
.f/ / PN
{ \/ P4
NG <
,\\
N
<\ T N\\‘\
<\ ’\,..Is "y
\Y :vf‘., // /\/
\ /
7 o ~ \ Y \\>
/ — 3 \
/. L
£ / ,/ ooy w7
%\\ N . !j e T
. X gf
o———— “‘: 9 ™~
yd — N \ \\
d /{ \\ \
!(‘, ‘f \ \
T /

(4004-120-39)(04 /06 /90)
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Total Di
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TABLE 7-3

PHASE I RI
LANDFILL LEACHATE

PH
specific Conductance
Temperature

ssolved Solids /

Target Analyte List - Metels ' \

v
N

(4004-120-39)(04 /06,/90)

Aluminum

Antimony \\\\\
Arsenic NN
Sarium

Beryllium N
Cacmium

Calcium

Chromi

Cdllt‘?

Copper ™.
=

Compourd List - Velatiles
Chloremathane

i o TRary

vinyl Chloride
Chlersethane
Nethylens Chioride

Acetens
Carbon Disul fide
1,1-Dichioresthens
1,1-Dichloresthene
total 1,2-Dichloreethens
Chlorofora
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TABLE 7-3
(continued)

ORGANICS (CONT.)
Terget Compound List - Volatiles (Continued)

1,2-Dichloroethane
2-Mm
1,1,1-Trichloroethane ~
Carbon Tetrachloride / )
Vinyl Acetate
Sromodichloromethane /
1,1,2,2-Tetrachloroethane 4
1,2-Dichiorcpropsne ~ SN
trans-1,3-Dichloropropene NG N
Trichloroethene / D
0ibromochloromethane NG
1,1,2-Trichlorosthane ~ D

Benzene
cis-1,3-Diehl
Sromoform
2-Hexanone
-htnyl-l-pﬂtm /
lotnchlmm
Toluene
Chlorcbenzene
Ethyl Benzene
Styrene
Total lﬂm

Torget cm.rd st -in-volnun
® \ .

Mm-mmﬂmm

2-Chlorepherol ¥ /

1 3~omtm-

/ lmiale
/ﬁn:yl Aleshol *

,«-’ 12~mm.rm-

t-lcthvuiuml
< < .(2-:Mmlml Yether
uvtilnn-liml-im

is(2-Chlercethoxy)msthene
2,4-Dichlorsphenc!
1,2,4-Trichlorcbanzens
Raphthalens
4-Chlerseniline

2,4,6-Trichierephencl
2,4,5-Trichlerephencl
!-almum
2-ditreeniline
pimethylphthalate
Acenaphthylene

7-20
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TABLE 7-3
(continued)

Terget Compound List -- Semi- -volatiles (Continued)
3-nitrosniline
Acenaphthene
2,4-Dinftrophencl
4-Nitrophenol
Dibenzofuren
2,4-Dinitrotoluene N\
2,6-Dinitrotoluene " /
Disthylphthalate /
4-Chlorophenyl Phenyl ether
Fluorene

4-Nitroeniline
4,6-Dinitro-2-methylphenol J\\
N-nitresodiphenylamine \\ s

ORGANICS (CONT.)

&-Bromophenyl Phenyl ether
Hexachlorobenzene
Pentachlorephenol
Phenenthrene
Anthracens
Di-n-butyiphthal
fluoranthene

sutyl urcylwuhotuc
3, 3'-Dichlorobenzidine
mul)mtanem
bis(2-pthylhexyl)phthalate
Chryasne
pi-n-cctyl Phthalate-
m«nﬂwdm-yn
mmmm

MM(..MOMMW
mou,h mm;\vum

List o= id‘:lcsms
m.-m

-uc (L indene)
lrMor
Aldein
onlcr Epoxide
Sndosul fan 1
dleldrin
6,4'-DDE
Sndrin
Sndosul fan 11
4,4°-000
Endosul fan Sul fate
6,6°-007
Sndrin Ketone
lor
slpha-Chlerdene
pemmme - O | prERrS
Texaphene
AROCLOR-1016
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TABLE 7-3
(continued)

Terget Compound List -+ Pesticides/PCBs (continued)

AROCLOR- 1221

AROCLOR- 1232 "
AROCLOR- 1262 i
AROCLOR- 1248 / /
AROCLOR- 1254 ¢
AROCLOR- 1260 L

Plutonium 239+240
Tritium

Cesium 137 //
strontium 90 [ K/ /
Radium 226, 228 G /

-

~—
\ % ) ‘:7 ;
N \ /

V4

-2
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the landfill and from the groundwater diversion system discharge points will be considered as
leachate samples and will be analyzed for the same comstituents shown in Table 7-3. This

parameter list may be reduced in subsequent sampling events if certain parameter groups are not

detected or are not significantly above background levels.

Sample volume requirements, preservation techniques, maXipfum holding times, and container
material requirements are dictated by the media bein ¢ mpled‘Q:ﬁw he analyses to be
performed. Table 7-4 lists the requirements for samples collected and analydés specified in this
FSP. Field personnel will collect a sufficient vol of each sample in appropriate containers,

properly preserved, to allow for the analyses y<j)ten jally may be performed on each sample.

Additional specific guidance on the appropriate use of m

Containers and Preservation.”
Sample control and documentation imhe defensibility of data and to verify

the quality and quantity of work performe&i{n }{e eld. Accountable documents include logbooks,

rials is provided in SOP 1.4 "Sample

data collection forms, sampleTabels or tags, chain-of-custody forms, photographs, and analytical

records and reports. Spefifi ”E{;. n¢e defining.thé necessary sample control, identification, and

chain-of-custody doczn/é ation is discuss¢d-in SOP 1.3 "Sample Control and Documentation."
N

7.2.4 Field OC Procedures .
N

Sample d\)pii/ tes, field p }{vation blanks, equipment blanks, and trip blanks will be prepared.
for these samples will be used by the ER Project Manager to assess

g effort. The types of field QC samples to be collected and their

\

/
The analytical results obtai
the. field samiplj

the qualit

Duplicate samples will be collected by the sampling team and will be used as a relative measure
of the precision of the sample collection process. These samples will be collected at the same

time, using the same procedures, the same equipment, and in the same types of containers as

7-23
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TABLE 7-4

SAMPLE TYPES, CONTAINERS, AND PRESERVATIVES FOR WATER AND SOIL SAMPLES

\'\

\

\

P
Sample Type Analysis ?\Boﬂles Filtered Preservation Holding Time Quantity

Water llOf!(;i/ " 'I:Lo%l-lil r

No Iced to 4°C 28 days Fill to shoulder
Chemica Iyethyle
. Anidhl\/bdttloc /\
¢ Nitrate e ,ltlite;\\w/ No Iced to 4°C 48 hours Fill to shoulder
/éolyéthylchg
“bottle / /
« Sulfide One 1-lite Iced to 4°C 7 days Fill to shoulder

polyethylence Zinc acetate plus

}*f’ /"’
bottle e o (\/ ‘sodium hydroxide
- TKN, TOC, One 1-liter No Q&&m\%z, 28 days Fill to shoulder
Nitrate and polyethylene /\| to 4°

Nitrite bottle ;

e

- TDS One 1-liter No Iced to 4°C kvnn Fill to shoulder

polyethylene / e
bottle / v

Radiological® One 1-gallon Yes HNO, to pH<?/ 6 months Fill to shoulder

polyethylene ./
bottle

Tritium One 1-liter Yes None 6 months Fill to shoulder

polyethylene
bottle

MS\ (4004-210)(RFPT474.HTB)(04/06/90)




TABLE 7-4
(continued)
Sample Type Analysis / 4 \\QBottles Filtered Preservation Holding Time Quantity
\
TCL! / o i-gallo No Iced to 4°C 7 days to Fill to shoulder
- Semi-Volatiles anibei' gl extraction 40 days
to analysis
- Volatiles \—’/ Q\/ Iced to 4°C 7 days Fill to top, no air
Teﬂon‘” i space
ghsy(VOA ﬁal
- Dioxins ‘l'wo 1- lltcr Iced to 4°C 7 days Fill to shoulder
amber glass / <7 0.0008% NAS,0,
- Metals One 1-liter éﬂ\ to pH>12 14 days Fill to shoulder
polyethylene IgéNo C
bottle
- Cyanides One 1-liter No H to pH> 6 months Fill to shoulder
polyethylene Iced to 4°C
bottle
- Pesticides/ One 1/2-gallon No Iced to 4°C {hyu Fill to shoulder
PCBs amber glass jar extraction 40 days
to analysis
Soil - TCL™ Metals, One 1-liter No Iced to 4+C N/ 10 days Fill to 3/4
Semi-Volatile Teflone lined
Organics, wide-mouth glass
Pesticides/PCBs; jar *
Cyanide

MS\ (4004-210)(RFPT474.HTB)(04/06/90)




Gl ol sl G G BN BN N aENT et e

TABLE 74
(continued)

Sample Type Analysis ﬂo(tles

/

Filtered Preservation Holding Time Quantity

. 1dy d...}mt.
Volatile btgaw&io:iih\\\
jar /S

",

bno’{h}?
Teflone linéd
mde mouth ghss
jar * { |
N
%\\

- Radiological®

ass \

/ No

No Iced to 4°C 10 days Fill completely to
minimize air

space

Iced to 4°C Depends on half-  'Fill to 3/4

N life; not to
//? / exceed 45 days
/ e /’ !i

A ‘\f

Z/ / /\

,/"

AN

® For list of constituents, see Table 5-1

® For Target Compound List, (TCL) constituents see Table 5-1

sampler liner with Teflone® lined plastic end caps scaled with tape.

MS\(4004-210)(RFPT474.HTB)(04/06/90)

e

4 N

As an alternative, soil samples obtained using continuous auger coring equipment may be prqxeme’d in 12-inch long sections of polybutyrate

Y
,

N
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required for the samples. They will also be preserved in the same manner and submitted for the
same analyses as required for the samples. Duplicate samples will be media-, parameter-, and

event-specific.

Field preservation blanks of distilled water, preserved according to t)e)nmpling protocol, will be
prepared by the sampling team and will be used to provide an ipdicétion of any contamination
introduced during field sample preparation technique. As imdicated by Table 7-5, these QC
samples are applicable only to samples requiring chemical tion.

N
\\ N\

ipation rinsate to evaluate the success of

Equipment blanks will be collected from final decont
the field sampling team’s decontamination efforts on’' nphdedicated equipment. Equipment blanks
rinsing cleaned equipment with distilled water '(o s plc collection. Equipment blanks are

applicable to all analyses for water and soil stmpfes\) cated in Table 7-5.

Trip blanks consisting of distilled water will be preplr lnbontory technician and will

accompany each shipment of water saﬁples s for volatile organi nalyns Trip blanks will be stored

with the group of samples with which they lre associated. Analysis of the trip blank will indicate
any migration of volatile organics or an}xemb']e s associated with the shipment, handling, or

storage of the samples. As nndwaxed in Table 75, all blanks will be prepared at a frequency of

1/20 per shipment. / / ‘*) }_\\ \>

Procedures for mom(ormg field QC arew in the QAPP.

\\ {
/..—”"‘”‘x\ N.\\ >
72\

: \\\
J

7-27
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TABLE 7-§
FIELD QC SAMPLE FREQUENCY
Sample Type of Media /)
Duplicates Organics (s) 110 mw\\\
Inorganics (a) 1710 1710 N
Radiologicals (2) 1/10/ 1/10 ‘\,\7
Field Organics (a, b) / NA
Preservation Inorganics (a, b) Q N ' 1720
Blanks Radiologicals (a, b) N\ 1720
Equipment Organics (b) - 1720 1720
Blanks Inorganics (b) /\ \\Uz& 1720
Radiologicals (b) \ '\Tyn/mb 120
Trip Blanks Organics (a,b)  \ 1720
i NR
NR

N
NA = Not Applicable
NR = Not Required "\

(a) Source: A (1986¢).

(®) w’ : ‘DOE (1987).
N\ AN

(MES)(4004-210)(rfipe4 75. v (04/03/90).. 1
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8.0
BASELINE RISK ASSESSMENT PLAN

A bascline risk assessment will be prepared for the Inactive Hmtdpq; Waste Storage Arca and
the Present Landfill as part of the Phase II Remedial Investigati asibility Study (RI/FS) to
evaluate the potential threat to the public health and the envir nt in the absence of remedial

ining whether or not
edial action (EPA
an. Each of the

pg the data needed to complete the baseline

action. The bascline risk assessment will provide the badis
remedial action is necessary and serves as the justificatio

1989a). This process is being initiated by implementatio

Phase I sampling activitics is designed to begin provi@

risk assessment.

Several objectives will be accomplished under the ri ment task including identification and

characterization of the following (EPA 1989a):

«  Toxicity and levels of hmrdw&iﬁ?« in relevant media (for example, air,
groundwater, soil, surface water, meft, and biota).

e Level(s) of uncertainty associated with the above.

The public health risk assessment and the environmental evaluation will be performed in
accordance with EPA and other guidance documents listed in Table 8-1. The risk assessment will

8-1
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address the potential public health and environmental impacts associated with the site under the
no action alternative (no remedial action taken). This assessment will aid in the selection of site
remedies based on the contaminants of concern and the environmental media associated with

potential risks to public health and the environment.

7\ \
//
TABLE 8-1 <\_\
e
EPA GUIDANCE DOCUMENTS BE USED
IN THE RISK ASSESS TASK )

¢« Risk Assessment Guidance for Superfund, H n Health Evaluation Manual Part A,
Interim Final (EPA 1989a).

» Superfund Exposure Assessment Manual ( &;)

+  Exposure Factors Handboo (EP;EQM)\

e The Endangerment Assessmen { (EP{ 1985).
CERCLA Compliaiice With Other Manual (EPA 1988e).

e Guidance fi onducting ial Investigations and Feasibility Studies Under
CERCLA (EP {gfsa')a
/

{
o Ecological essment of Hazardous Waste Sites: A Field and Laboratory Reference
8!

(EPA 1989¢).

idance for Superfund -- Environmental Evaluation Manual (EPA

ives for Remedial Response Activities: Development Process (EPA

o
]
»

The risk assessment process is divided into four tasks (EPA 1989a), including:

e Contaminant identification

8-2
(MS)(4004-210)(RFPT-4.80)(04 /04 /90).2

ol oI ST AR NN N AEEC GEDt I D I A D aEE GBI G EEe GE GEer
L]




Woodward-Clyde Consultants

 Exposure assessment
»  Toxicity assessment

¢ Risk characterization

The task objectives and descriptions of work for ecach task are deu/:vﬁed below.

8.1 CONTAMINANT IDENTIFICATION

Rocky Flats Plant and the surrounding area ha

various media will take place in order to supp health risk assessment, the ecological

assessment, and to characterize the site. For this' i essment, all of the HSL contaminants

their deletion:

e Determination that a chemical v

»  Environmental fate i ation that shows that exposure will not occur

* A low frequen currénce (less
All chemicals that '
completed mk assessme .,

82 EXPOSURE ASSBS)BNT

<

en detected above risk based detection limits

ap 10 percent) in environmental media

onale for their deletion will be discussed in the

The obj;ht\\r\e\l assessment are to identify actual or potential exposure pathways,
to characterize i /y xposed populations, and to determine the extent of exposure. An

exposure pathway rised of four clements:

e A source and mechanism of chemical release to the environment.

e An cavironmental transport medium (for example, air, groundwater) for the released

8-3
(MS)(4004-210)(RFPT-4.80)(04/04/90).3
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contaminant.

A point of potential contact of humans or biota with the affected medium (the exposure

point).
f/"%..

An exposure route (such as inhalation of contaminft/e}-”ﬁg{t) at the exposure point.
—_ p N\ \
The exposure assessment process will include the follomnéqﬁ/on“m.w x\\

,_\&
Analyze the probable fate and transport of pounds for both thwresent and future

Identify the human populations in ical activities that would influence
exposure, and sensitive population subgr\ups
/ ’““*w
Identify potential exposure yathways ‘under. urrent and future land use conditions.
\\ 7
Develop exposure scenarios for uch Zamfied pathway and select those scenarios that
are plausible an /Hm ci\ be quanma ively evaluated.

// )L

Identify sceparids assuming both existing and potential future uses.
Z 21
\ __/j /f MM«/
4

V'
ldentxfy the expolq;:e "‘pqnmeten to be used in assessing the risk for all scenarios.

\
SN \W
Approprufe A”iposure scenatios will be identified for the site including a residential scenario.
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